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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpelHero obmiero oo6pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepasbHON paboueir mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueobnoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3AMIX
Poccuiickoit @enepanuu, peaqusyomux OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JOTMKMA y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  O0OydaroIuXcsl.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)abIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI JJisi MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBbHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Haydno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nporpammy 1o (pu3uke Ha YpOBHE CPEIHETO O0IIero 00pa3oBaHus Ha yTIITyOJIEHHOM
YPOBHE, SBJISIETCS] 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 ¢u3nke 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 HamOoJiee OOUIMX 3aKOHAaX MPUPOAbI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLkonpHbINH Kype GU3HKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonp3oBaHHE U aKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONPENENINIO XapakTep U OypHOe pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyuYEHHUs HOBBIX MaTEepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOMW BKJaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOyuaroiierocsi, B (popMupoBaHUE YMEHHUI IPUMEHITh HAyUHbIM METO/ NO3HAHUS
IPU BBIIOJHEHUH UMHU YUYEOHBIX MCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJI0XKEH
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 peanuzanus OpeAnoiara€T MCIOJb30BAHUE
I'YMAaHUTAPHOTO TNOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoi€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 pallOHAIBHOTO MPUPOOTIOIB30BAHUS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coaepKaHusi MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxoaa. i Gusnuku peanuzamus 3THUX
IPUHLIMAIIOB 0a3UpyeTCsl Ha MCIOIb30BAaHUM CAMOCTOSITEIBHOTO YKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa yueOHoro mpouecca. g yriyOonéHHOrO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHMYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTepuana, 1abopaTopHble padOThl U pabOTHl MpakTUKyMa. IIpu 3TOM BO3MOXKHBI



nBa crioco0a peanu3anuu GU3NYeCcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANN B KaXKJIOM U3 3THUX KJiaccoB. BTopoii cnocod — 310 uHTerpaius padot
IPAKTUKyMa B CHUCTEMY Ja0OpaTOPHBIX pabOT, KOTOPHIE MPOBOAATCS B MpoOLEcce
u3ydyeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIaroBO HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPECTaBICHA €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUEHHUYECKUX MPAKTUUYECKUX PabOT OCYILIECTBIISIETCA
ydacTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [Ipm sTomM obecneunBaeTcs
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 A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJHOTO pasliena Kypca, TaKk U HHTErpupys
MPUMEHEHNE 3HaHUH U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUM M TIPOIIECCOB B OKPY’Karollel JKM3HU, TpeOyrolre BbIOopa GhU3NIECKOn
MOJIEJH JUJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriyOosEHHOrO YpOBHS HAa YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4daTbCid B YCIOBHUSX IMPEAMETHOTO
kabuHeTa. B kaOunHere (U3MKM OOIDKHO OBITH HEOOXOIMMOeE JabopaTOpHOE
000pyIOBaHUE IS BHIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHU4eCKux
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKe JEMOHCTPALIMOHHOE
o0opy1oBaHME.

JemoHCcTpanoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(yH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa0OpaTOPHUH.

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 TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

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

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA 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,  TEOpUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYlO  (U3HKY,
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 PEIICHUS] PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOM (hU3MUeCKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (HU3HUECKON
MOJIENI, AJEKBaTHOW YCJIOBHMSM 3aJladyd, B TOM YHCIE 3aJa4 HHKEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MUYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEy;

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

CO37aHUE YCJOBUM [JIsl pa3BUTUS YMEHHUI NMPOEKTHO-UCCIEI0BATEIbCKOM,
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
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
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 SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT MU ONBITOB C YYETOM HMHIMBUIYAJIBHBIX
O0COOEHHOCTEHN 00yJarouXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs 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
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[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. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3MepeHre cuiibl TOKa U HAMPSHKEHUS B LIENU MOCTOSTHHOTO TOKA IMPU TOMOIIIH
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 ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

Panuyc-BekTop MarepuaqibHOW TOYKH, €r0 MPOEKIIMH HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
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 CcBOOOAHOro majaeHus. JIBukeHUe Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTEpUaIbHON TOUKH.

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

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM 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, TPACKTOPUI, CKOPOCTEHN ABUKEHHUS OJTHOTO M TOTO e Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBHKEHUU.

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

N3yuenue nBukeHus Tena, OpoIeHHOro rOpu30HTANIBHO. [IpoBepka runoTessl
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 napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH HprotoHa. MuHeprumaneHbie cuctemsl oTcyéra. llpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca tena. Cuna. [IpyHIun cynepno3unuu Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduuecKoi MHUPOTHI. JBrkeHne HEOECHBIX Tel
M X CIIyTHUKOB. 3akoHbl Kennepa. [lepBasg kocmuyeckass CKOPOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOICHCTBYIOIIECH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
Macchbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenre paBHOACUCTBYIONMICH CUJI IIPU ABMXKCHHHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa I0
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CUCTEMbI MaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTpa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnuanpHas sHeprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Imapa (BHyTpu W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONIEP, NPY>KUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHHUE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

M3MeHeHne 3Hepruu Tella MPU COBEPIIEHUU PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TNOTCHLMAJIBbHOW SHEPrUil IpU
JEHCTBUU HA TEJIO CWJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepeHne nMiryJibca Teja 1o TOpMO3HOMY ITYTH.

N3mepenne cuibl TITU, CKOPOCTH MOJIEITU 3JIEKTPOMOOUIIS U MOIITHOCTH CHJIbI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJACHCTBHH.

M3mepeHrne KHHETUYECKON YJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU TPYKHUHBI C paObOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KMHeTnyeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHOBCKOe BHKEHHE. XapaKTep IBHKECHHUS
M B3aWMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ras3oB, >KMAKOCTEU WU
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mozenell. Macca u
pa3mepsbl MoJekya (aromoB). KomnuecTBo BemectBa. [locrossHHas ABoraapo.



TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ m3mepenus. lllkama
temneparyp Llenbcust.

Mogenb ueanbHOTO ra3a B MOJEKYJAPHO-KHHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJeaJbHOM Tra3e C TOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeHEN
KUHETUYECKOW SHEPruei MoCTynaTeIbHOIO TEMIOBOrO IBUKEHUS €€ YACTHII.

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOoyHOBCKOTO JBUKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxunkocten.

Mogens onbita llTepHa.

[IputsxeHre MOJEKYIJI.

Mopenu KpucTamIn4ecKuX peueTox.

Hab6mronenue u riccieqoBaHue U30IMPOIIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnepoBanne mpolecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUS TPH
TEII000MEeHE MEXTy ropsUueii U X0JI0THOM BOJIOM.

N3ydeHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJO0BAHO HCIOJIb30BAHHE
rdpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHNe 1 BHyTpeHHUE napaMeTpsl. [TapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnmpou3BOJIbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mopnenps wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMInepaTypbl. BeipaxxeHue 1uisi BHYTPEHHEW SHEPTUH OAHOATOMHOTO HJIEAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTtapHas paboTa B TepMOAUHAMUKE. Brruncienue paboTel o rpaduky
mpoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBbIii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunune! aectBus TerioBbix MamuH. KII/I.

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHuuecKue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIUS «TEIJIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHs OMOOPTaHUYECKOTO TOILTUBA AJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

W3meHeHue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOTO Mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOACHUCTBUSA H
TEMIIEPATyPbl KUIIEHUS KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kumenue. Y neapHas TerioTa
apooOpa3oBaHUsI.

HaceimienHble ¥ HeHachleHHbIE Mapbl. KauecTBeHHass 3aBHCUMOCTH
IJTOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTb OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS OT JaBJICHUS B
KUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
KpuctaiutoB. [lmaBnenne W Kpucraimmszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyO6aumarius.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYKHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTsKeHHE. Koa(DPuIMEeHT MOBEPXHOCTHOTO HATSKEHUS.
Kansapasie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHu4eckrue yCTpOWCTBA U  TEXHOJIOTUYECKHE TMPOLECCHI:  KUAKUE
KPUCTAJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpayuu.

TerioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl HOBEPXHOCTHOTO HATSKEHHS.

OMBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanunnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenne ko3 duiirieHTa MOBEPXHOCTHOTO HATSXKEHHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCHUMOCTH JAeopMali  pEe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U  MOJYHPOBOIHUKH.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KysoHa.

DJeKTpudecKoe nose. Ero neicTre Ha SJIEKTPUUYECKHUE 3aPSAbI.

Hampsok€aHocth  anekTpuueckoro  mois.  [IpoOHbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl 3JIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOJHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy SIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMepHO 3apsKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruueckas
IIPOHULIAEMOCTb BELIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapannenbHOE coennuHeHUE KOHIeHcaTopoB. [locnenoBarenbHoe COeIMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DSJEKTPOCTAaTHUYECKash 3allUTa, 3a3€MJICHHE SJIEKTPONpHOOpPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3apsKEHHBIX MIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHZEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOoPa.

3apsiaKa U pa3psika KOHJIEHCAaTOopa Yepe3 PE3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

O1ieHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

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

N3ydyeHne npoTekaHus TOKa B €N, COAEPIKALLIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COECUHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmMpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusl CyliecTBOBaHUSI TMOCTOSIHHOTO DJIGKTPUYECKOro TOKa. McTOYHUKH
toka. Hanpsokenue U u O/1C é.

3akon Oma i1 yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHBI M IUIOIIAJM TONEPEYHOTO CEUCHHS. Y IeJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3aKkoH OMa Jj1s1 TOJIHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMBbIKaHHE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

W3MepeHne CUilbl TOKa U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXIY MOJTKOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3Mmepenne yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesna u3MepeHus ammnepMerpa (BoJIbTMETPa).

N3mepenune D/1C 1 BHYTPEHHETO COMPOTHUBJICHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3J€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 paziuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.



[TomynmpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
QIIFOMUHUS, YJIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTD BO3IyXaA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HabGmronenne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UcTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3rYecKUil MPAKTUKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AGCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C Y4YETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIIOTe3a, (PU3MYEcKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KANWJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIydeHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  DJIEKTPOJIUTHYECKAss  AWCCOIMAIMs, TalbBaHWKA, DJIEKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHE), ABUTATENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOTyTPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyTroBoro Butka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHUE 3apsHKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, Napa- U AMaMarHEeTUKH.



TexHuyeckrue yCTpOHMCTBA M TEXHOJOTHYECKUE TMPOILECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI NIOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTHBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIllUTa OT JICKTPU3ALMK TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3emuu.

Jlemoncmpayuu.

HaOnronenue siBneHus 3J€KTPOMArHUTHOM HHAYKIUU.

HccnenoBanne 3aBucumoct OJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuiio Jlenna.

[Tanenue MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUN HUTSHOTO U MPYKUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenpHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIllKa
WHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOp B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIe BOJIHBL. Ilepuos, CKOpPOCTh paclnpOCTpaHEHUs U JJMHA BOJHBI.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTephEpEeHIUs |
U pakius.

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

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3TYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[Ikana 37€KTpOMarHUTHLIX BOJH. IIprMeHeHne 371eKTpOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPe/Ibl.

TexHuyeckue yCTpoWCTBa U MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTEHHa, TeraedoH, CBY-neus,
yJIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE ¥ METUITIHE.

Jemoncmpayuu.

OO0pazoBaHue 1 pacpoOCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmtonenue naTepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro MpUMEHEHHE.

Habmtoienue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KosieOaHUM.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, PEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIIUs.

Oo6nHapyxeHue nHGHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATHUIECKOT O CBETA YEPE3
TrpaHully pa3zena AByX ONTUYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblid yroy MOJHOIO BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKON
cepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTENIBHOTO IOKa3aTeJs
IIPEJIOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBus HaOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(hEpEHIHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepnl KIacCHYECKUX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLIECCHI: OYKH, JYIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAS perIéTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKY.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopmusie padomuol, npaKmuKym.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMeEpPE KUJTKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHHS PacCEUBAIOIINX JTUH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenue IMHbI CBETOBOUM BOJIHBI.

[TonydeHue criekTpa W3JIydyeHHUs CBETOJMOA MPH MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHiia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJILCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mmepbl 00JacTH JIOKAJIM3alMu JABWXKYyILIeHcs vactulbl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuxka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOeHUs aroMma. [lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsomienre (GOTOHOB MpH MEpeXoe aToma ¢
OJIHOTO YPOBHS HEPTUHU HA IPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnast mogens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIM Oera-
pacnaj. ['amMma-u3imydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBOICTBa MOHHU3UPYIOLIETO W3JIy4YCHMs. BIusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TritooHHas MOJENb apPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIZICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM (poTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriomuieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHOoMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum CosHIa U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU WU 3BOIonMU CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIC c03Be3ausi CeBepHOro moJyImapuss U SpKUe
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

DOu3nvecKuil NPAKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o0maromee NOBTOPEHHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MounekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTpOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MUPA, 3HAYCHHE ONMUCATEIBHOU,
CUCTEMATH3UPYIOIICH,  OOBSCHUTEIBHOW W  IMPOTHOCTHYECKOW  (YyHKIUH
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NUeCcKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B 00OIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeameTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yAbTPa3ByKOBas JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTIMYECKON PEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX Y/,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMAarHuTOB,
ANEKTpOJBUTraTENb SKOOM, reHepaTop MEPEeMEHHOI0 TOKa, MHAYKIMOHHAS Ieyb,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTelb, pasap, paIuoNpUEMHUK, TEIEBU30D,
anTenHa, teiepoH, CBY-meuyb, ynpTpa3ByKOBas IHArHOCTUKAa B TEXHUKE,
POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, SJIEPHAsA SHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM LEHHOCTSAM POCCUHUCKOrO OOIIECTBA, PaCUIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN 00YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJI€HA POCCUMCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPakAaHCKOTO
oOIecTBa, Yy4yacTBOBaTb B CaMOYIpaBlieHHWH B 00pa3oBaTebHOMN
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAIBHBIMM HWHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e 0OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMYMBOIO Oy IylIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAlOIIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHUs1 (PU3MKH OCYIIECTBISATH TMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JESATENbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

BJIa/I€Th HAy4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4eOHO-MCCIIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBS3W U aKTyalH3WpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl JIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIlIeHNUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO O00JIacTh
KHU3HEICSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI THOPMALIMK (PU3NUECKOTO COAEPKAHUS U3
VMCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEPKAHUS B Pa3IMUHBIX (popMaTax ¢
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIeBOM ayAUTOpUH, BBIOHpas
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATH TIO3HABATENbHYIO EATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYITHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENTFHO COCTABJISITh IUIAH PEHICHHs paCYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YUYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacImpsTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEAOUTEHHH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTU
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYyalluH, BBIOOpa BEPHOT'O
pelIeHNUS;

e yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU AHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apTyMEHTHl JAPYTUX MPH aHaIu3e Ppe3ybTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce AOCTMXKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy OO0yYarolUXcs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAMpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, HHUIIMAaTUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOILMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYWUTHIBATh €ro MpPH OCYIIECTBICHUM OOILECHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xoniy o06ydenus B 10 knacce npeMEeTHBIE Pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



NOHMMATh POJb (U3UKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOW  (QYHKUMH  (U3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIeed PU3NYECKUX TEJ U IIPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAs CHUCTEMa OTCUéTa, abCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
a0CoJIIOTHO ympyTas naedopmaius, aOCOJIOTHO YNPYroe U abCOTIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMs, MOJEIM Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHsS (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATh MEXAaHMYECKHE IPOLIECChl U  SBIICHUS,
UCIIOJIB3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBanusa [amunes Ui CKOPOCTHM M IepeMelIeHus,
3aKOHbl HplOTOHA, mpuHLOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITyJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
YCJIOBHSI pAaBHOBECHS TBEPAOrO Tejna), MPU HSTOM HUCHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKux 3aKOHOB: MpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHs HMMIIYJIbCa M MEXaHUYECKOM
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SABJICHUS, UCIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUMHAMUKN (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHILEHTpAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJd M €ro TeMIEpaTypoH, YypaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHus1 MeHneneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3bIBasl yCJIOBUS NPUMEHUMOCTH 3akoHa KyilioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr apajes i 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3Ysl BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUS, KHHETUYECKasi SHEPIus,
MEXaHU4ecKasl YJHeprusi, paboTa CUIIbI, ICHTPOCTPEMUTEILHOE YCKOPEHUE,
CUJla TSKECTH, CHJIA YNOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTUS YIIPYTOl
nedopmali Npy>KUHbI, KOJIUYECTBO TEIUIOTHI, a0COJIFOTHAsT TEMIEpaTypa
Tena, paboTa B TEPMOJIWHAMUKE, BHYTPCHHSISI JHEPrUs HUIEaTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAILHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEmiIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOrO 1apa B BaKyyMe M B JUAJIEKTPUKE, MOTEHIIUA
ANEKTPOCTATUYECKOTO MOJIS, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBHKYIIAS
cuia, Cujia TOKa, HalpsKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO TOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUA:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUe, nuddysus, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TeIUIonepeaayu, dIEKTPU3alUs Tell, SKBUIMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUYECKON BETMYUHBI OT
JIPYToM € UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUN, IPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IMOJTYYEHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  HM3MEpPEHM, JlelaTh  BBIBOJABI IO  pe3yjbTaTaM
UCCIIEJOBAHUS;



IPOBOANTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIMYUH, MNPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI 110 MPOBEPKE NPEIOKEHHON TUIIOTE3bI: MNIAHUPOBAThH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIM3UPOBATH
MOJly4YeHHBIE PE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIOTE3bI;

co0r01aTh paBuiia 6€30aCHOrO TPY/1a IPY MPOBEACHUN UCCIICIOBAHNUN B
pamMkax  yuyeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00pPaTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyeCcKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuecKoil Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
MPUMEHATH POPMYJIBL, 3aKOHBI, 3aKOHOMEPHOCTH U MIOCTYJIAThI (PU3UIECKHIX
TEOpUH TPU HCTIOJIH30BAHUU MATEMaTHYECKUX METOJIOB pEIICHHs 3a/ad,
IPOBOANTH PAcU€Thl HA OCHOBAaHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3yJbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyIolue NPUMEHEHHUS 3HaHUN U3
Pa3HBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO0 IMKJA: BBICTPAUBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PAOOTHI N3MEPHUTEINHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHONM C (PU3MYECKUMH IpoLieccaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHUU JOCTH)KCHHUU
HAayKl M TEXHOJOTMH JUIs JaJbHEHIIEr0 pa3BUTHUA YEJIOBEYECKOIO
00I11eCTBa;

OPUMEHATH pa3jNyHble COCOO0bl paboThl ¢ MHpOpManuen (HU3NUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEIbSBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3INYHbIX COLHMAIBHBIX pOJEi,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHATIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATh BKJIaJ KaXXIOIrO W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCHOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIAL.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBbHOM
U ATHUYECKON cdepax AesTEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JajbHEWIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIEM pAIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnnyaTh yCIOBUS IPUMEHUMOCTH MOJIeNeil (PU3MUYEeCKUX TEN U MPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
PY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Sijpa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBUS (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTANbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBJICHMUS,
UCIIOJIB3Ysl OCHOBHBIE TIOJOKEHUSI M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IL€NU CO CKOPOCTBIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIATHI CHEIUAIbHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBSCHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
¢dotorddekra, nepBelil ¥ BTOpoil moctynarsl bopa, puHIUI COOTHOIIEHUS
HeomnpenenénHocrell ['eii3eHOepra, 3aKOHBI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKLUSAX, 3aKOH PAJIHOAKTHBHOTO
pacmnana);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTrO
1OJI, PA3HOCTh MOTEHLMAJIOB, JJEKTPOABMKYLIAs CHJIA, HWHAYKLHA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWjia AMIeEpa, UHAYKTHBHOCTD,
ANEKTPOJABIKYIIASL CHUJIA CAMOMHAYKIMH, HSHEPrus MAarHUTHOTO IO
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUS, SHEPTUS
MOKOSI CBOOOJIHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
W 3apsiz apa, SHEPTHsl CBSI3U S/1pa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHWUs  (PU3NYECKHX  SIBJICHUMA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHns
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)KeHHE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl saep,
ramMMa-u3iiydyeHue sjep, Gu3ndeckue MPUHIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboThI N1a3zepa;

ONpENENATh HaIlpaBiI€HUE WHIYKUWHA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, cuJjIbl Amnepa u cuiibl Jlopenia;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIoM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX IPOIECCOB,
IPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTUYECKOM
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJBb30BAaHUEM MPSMBIX M3MEPEHMH, MpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, JeNlaThb  BBIBOABI IO  pe3yjibTaTam
UCCIIEJOBaHMSI;



IPOBOANTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIMYUH, MNPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE PE3yJNbTaTbl U JENaThb BBIBOJ O CTaTyCcE MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 0€30MacHOro TPY/la MPU IPOBEICHUN UCCIIEI0BAHUI B
pamMkax  yuyeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOZENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBHUS BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNAThl (PU3UYECKUX TEOPUI
IpU HUCIOJB30BAHUM MATEMAaTUYECKMX METOAOB pEIICHHs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOIIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3yIbTaTOB;

pemaTh KayeCTBEHHbIE 3a7auM, TpeOyollHe MNPUMEHEHUS 3HaHUU U3
pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalud 3HAaHUW U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO0 IMKJA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PacCy>XJI€HUI ¢ ONIOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB PaOOTHI U3MEPUTENBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIA1a POCCHICKUX U 3apyOSKHBIX YUEHBIX-(U3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATDH MOCIIECTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpoLieccaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM
HAyKd M TEXHOJOTMM Ui JaJbHEWIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

OPUMEHATH pa3jlyHble COCOO0bl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJIEp)KaHUsI C KCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpPOBaTh  MOJIy4yaeMyl0  HMHQOpMAlMIl0 U OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

paboTarh B TpyIIE C HMCIOJHEHUEM pPa3IUYHBbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENETATh AEATENbHOCTD
B HECTaHJApPTHBIX CUTYyallUsIX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXJO0r0 U3
YYaCTHUKOB T'PYMIIbI B pEHICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaymiel npohecCuoHaNbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Konrposbubie IIpakTHyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYUHBIA METO/ ITIO3HAHUSI TIPUPO/JIbI
1.1 Hayunsrii MeTOA IO3HAHKS IIPUPOJIBI 6 bubmorexa [JOK
) Y A PHpOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruka 10 ! https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
2.2 1
Junamiia 0 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2. 1
3 Cratuia TBEpaoro Tena > https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHBI COXPAHEHUS B MEXAHHKE 0 hitps-//m.cdsoo.ru/fl6b68d7
Uroro no pazaeny 35

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKVIISIPHOKUHETHYECKOU TEOPUU 15 1 bubmorexa HOK
: yAp p https://m.edsoo.ru/f16b68d7
32 Tepmoaunamuka. TemnoBsle MalMHbL 20 1 bubmorexa HOK

https://m.edsoo.ru/f16b68d7
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13 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 49
Paznen 4. DJJIEKTPOAUHAMUKA
bubmuoreka [JOK
4.1 24
UEKTpIIEcioe nore https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.2 IT i i 24
OCTOHBIH SCKTPHHACCII TOK https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43 Torat B pasmiieIx cpesax 6 https://m.edsoo.ru/f1 6b68d7
Uroro no pazneny 54
Pasznen 5. PUSMUYECKHUI MPAKTUKYM
. bubnuorexa [JOK
5.1 ) 16 16
HSHACCKHI NParTiM https://m.edsoo.ru/f16b68d7
Hroro no pasneny 16
bu6mmorexa [IOK
P 1
C3CPBHOC BpeMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aesioB H TeEM nudpoBLIe
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOJINMHAMMUKA
1.1 MaruutHoe noie 14 bubmmorexa LOK
https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
1.2 13 1
IEKTPOMATHHUTHAS MY KIH https://m.edso00.ru/39859¢f1
Hroro no pazneny 27
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 Mexannueckue KoeOaHus 10 bubnnorexa [IOK
https://m.edso00.ru/39859¢f1
bu6nmoreka [JOK
2.2 1
DNIeKTpOMarHuTHBIE KoJieOaHus 5 https://m.edsoo.ru/39859¢f1
23 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.edso00.ru/39859¢f1
bu6nmoreka [JOK
24 O 25 1
frrHka https://m.edso00.ru/39859¢f1
Hroro no pazneny 60

Pa3znen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

Hroro no pazneny

5 1

bubmuorexa [JOK
https://m.edso00.ru/39859¢f1



https://m.edsoo.ru/39859ef1
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Pasnea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
4.1 K - 7 1
OPTYCKYIFIPHO-BOIHOBOM JyalH3M > https://m.eds00.ru/39859¢f1
bubmuorexa [JOK
4.2 D 5
HBHKa atoma https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YacTHI] https://m.eds00.ru/39859¢f1
Hroro no pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

bubmuorexa [JOK
A 12
5 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU https://m.cdsoo.r/39859f]
Hroro no pazneny 12
Pa3zaen 6. PU3SHYECKUM TIPAKTUKYM
bubmuorexa [JOK
1 o i 1 1
6 MSHHACCKIH TIParTHIYM 6 6 https://m.eds00.ru/39859¢f1
Uroro no pazaeny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeSATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.eds00.ru/39859¢f1
u3ydeHuu kypca puszuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 1
CICPBHOC BpeMA 0 https://m.eds00.ru/39859ef1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
| dusnka — pyHIaMeHTaIbHAS HayKa O | bubnmnoreka [JOK
pupoze https://m.edsoo.ru/1beef346
) Hayunslii MeTO MO3HAHUS U METO/bI 1 bu6mmorexa [IOK
rccaea0BaHus GU3HMYECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCe
bu6mmoreka [IOK
3 no3Hanus npupoasl. Habmoaenue u 1
https://m.edsoo.ru/34¢49931
HKCIEPUMEHT B (U3UKE
4 Crioco0b1 m3MepeHust PU3HMIECKUX | bubnunoreka [JOK
BEIIUYUH https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCHUTEILHAS
5 MOTPEIIHOCTH U3MEPEHUN 1 bubmorexa HOK
p p https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYUH
MopenupoBanue B pusuke. Ponb u
MecTO (H3UKU B (POPMHUPOBAHUH
6 COB eM(I;HHOfI Ha(bq}II)Oﬁ Ea THHBI 1 bubmorexa HOK
p Y . p https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON JAEATEIHHOCTH
Iroaei
Mexanunueckoe aBmxkenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh | bu6mmorexa [IOK

MEXAaHUYCCKOI'O ABMKCHUA. HpﬂMaH u
o6paTHa;1 3aJa4ul MCXaHHUKH

https://m.edsoo.ru/e9a52{02
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https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

Panuyc-BekTop maTepuanbHON TOUKH,
€ro MPOEeKIUU Ha OCH KOOPJIHHAT.

bubmuoreka [JOK

8 Tpackropus. Hepeveuente. https://m.edsoo.ru/30a108a5
CxopocTb. X mpoeKuuu Ha OCH
KOOpAMHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 neuxenue. ['paduyeckoe onrcanue bubnmoreka [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso0.ru/89ba7190
JBUKEHUS

10 CrnoxxeHue nepeMenieHni u bubnuorexa [JOK
ckopoctel. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOe nBUKEHHE.

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnmnoreka [JOK
[IpsamosinHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanmue

12 MPSMOJIMHENHOTO IBUKEHUS C bubmnorexa LIOK

https://m.edso0o.ru/b7560bbf
MTOCTOSITHHBIM YCKOPEHUEM
CBoboaHoe nageHue. Y CKopeHue

13 CBOOOJTHOTO TIaJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOPAUHAT, CKOPOCTH, YCKOPEHUSA OT https://m.edsoo.ru/f738109¢c
BPEMEHHU U UX Tpaduxu

14 JIBu>keHue Tena, OpOIIeHHOTO MO/ bu6mmoreka [IOK
YIJI0OM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunerinoe 1BUXEHUE.

JIBrKEHHE 10 OKPYKHOCTH. YTJI0Bast
15 U JUHenHas ckopocts. [lepuon n bubmmorexa [OK

yacrora. [[eHTpocTpeMuTenbHOE U
MIOJTHOE YCKOPEHHE

https://m.edsoo.ru/33196fbe
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KonrponsHas pabora o Teme

bubmuorexa [JOK

1
6 "KunemaTtuka" https://m.edsoo.ru/1242£32¢
IIepBb1it 3ak0H HbroTOHA.

17 NHepuuanpHble CUCTEMBI OTCUETA. bubnuoreka [IOK
[Tpuniun otHocuTenbHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

13 Cuna. PaBHOZIEHCTBYIOIIIAS CHJIA. bubnnoreka [HOK
Bropoii 3akon Herotona. Macca https://m.edsoo.ru/141d3837

19 Bzaumopeiictue ten. Tperuit 3akoH bu6mmoreka [IOK
HrroTona https://m.edsoo.ru/57dba505
[IpuHIMIT CyTIeprIO3UIUU CUJL.

20 P;)mellilne 3ay aqua n I:/IMCHGHI/IG bubmorexa LHOK

8 P https://m.edsoo.ru/bdf997fb
3aK0oHOB HproTOHA
3aKOH BCEMUPHOTO TATOTCHHUSI.
21 3KBI/IBaJIeHTIfOCTI> ABUTALIMOHHOM U bubmmorexa [JOK
. P . https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

” Cuia TSKeCTU U yCKOPEHHE bubnmnorexa [JOK
CBOOOHOTO MaJeHUs https://m.edsoo0.ru/22757f26
JIBr>keHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnnorexka [JOK

23
KOCMHUYeCKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoteka [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUABI CUI
T eHI/ISIp )IBHmeIfHep B JKUJIKOCTHU U bubmorexa LOK

25 P ] https://m.edsoo.ru/1fa86499

rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHHUS
Cpensl

https://m.eds00.ru/2cb29676
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26 Hasnenue. 'mapocrarnueckoe bubmumoreka [IOK
napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubnunoreka HOK

27 ITocTynarenbsHOE U BpallaTeIbHOE bubnuoreka [IOK
JIBUJKECHUE TBEPJIOrO Tea https://m.edsoo.ru/2b95d57¢

73 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [JOK
Bpaienus. [1meuo cuibl https://m.edsoo.ru/653d3459
CnoxxeHue Cuil, IPUIOKEHHBIX K

29 TBEpAOMY Teily. LleHTp TskecTu Tena. bubnuorexa [JOK
VYcoBus paBHOBECHUS TBEPJIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus

30 Permrenue 3amau bubmmorexa LHOK

https://m.edsoo.ru/dc1caacO

31 KonTponbnas pabota no teme bubnuorexa [JOK
"lunamuka. Cratuka TBepaoro tema" https://m.edsoo.ru/9f5a574c¢
NMnynsc MaTepuabHOM TOYKH,

CUCTEMBI MaTepUATTbHBIX TOYCK.

32 LlenTp Macc cucTeMbl MaTepuaIbHBIX Etlf:j;lile;iggﬁbb&%b
Touek. TeopeMa 0 IBM>KEHUU ILIEHTPA
Mmacc
Nmitynbe cuibl U1 U3BMEHEHUE

33 HMMITyJIbCa TeJa. 3aKOH COXpaHEHUs bubmorexa HOK

https://m.edsoo.ru/13{0a221
HUMITyJIbca. PEakTUBHOE JIBIIKEHHE
MoMeHT uMIlybca MaTepUAIBHON
34 touku. [IpencraBienne o coxpaHeHUN bubnmnoreka [JOK

MOMCHTA UMITYJIbCAa B HECHTPAJIbHBIX
II0JIAX

https://m.edsoo.ru/d6532eb9
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bubmuorexa [JOK

35 Pewrenue 3anau
A https://m.edsoo.ru/f7706d63
PaGora cunbl Ha MajoM U Ha
36 KOHEYHOM NIE€PEMEILICHUH. bubnmoreka [JOK
I'paduaeckoe npeacraBiaeHne pabOTHI https://m.eds00.ru/913974¢7
cHIIbl. MOIIHOCTH CHJIBI
Kunernueckas sueprus. Teopema 00
. bubnmoreka [JOK
37 W3MEHEHUN KMHETHYECKOW SHEPIUU
. https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[ToTennmanbHble U HETIOTEHIIUATLHBIE
bu6mmorexa [IOK
38 cwibl. [loTeHManbHas 3HEprusl.
https://m.edsoo.ru/554bafcc
Bropas kocMuueckast CKOpocThb
Tperbs KocMuueckast ckopocTb. CBsi3b
paboTHI HEMOTEHIIMATBHBIX CHII C
. bubmuorexa [JOK
39 M3MEHEHUEM MEXaHUYECKOH 3Heprun
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU
VYupyrue u Heynpyrue CTOIKHOBEHHUSL.
40 Yy E:HGHI/IG Bey Hp};IJII/I TUTSL UAeaIbHON bubmmorexa [IOK
P pHY https://m.edsoo.ru/f30f43b6
KHUJKOCTH
A1 KonrtponbHas pabora no Teme bubnuoreka [IOK
"3aKOHBI COXPAHEHHUS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
PazBuTue npeacraBieHuii 0 npupoie
47 Ter1oThl. OCHOBHBIE MOJIOKEHUS bu6mmorexa [IOK
MKT. Iuddysus. bpoyHosckoe https://m.edsoo.ru/b0a4445f
JBUYKEHUE
CrtpoeHnue ra3000pa3HbIX, KUJIKUX U
bu6mmoreka [IOK
43 TBEPJBIX TeN. XapaKTep ABUKEHHUS U

B3aHMMOJCHCTBHUS YaCTHUIl BEIISCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazMepsl MOJIEKYJ (AaTOMOB).

bubmuorexa [JOK

44 KomnuectBo Bemectna. [locTosannas hitps://m.edsoo.rw/c3b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. bubnuoreka [IOK
[Tkana Henbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 Pemere sanat https://m.edsoo.ru/1531aba5
. bu6mmoreka [IOK
47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI hitps://m.cdsoo.ru/ deb2367
43 YpaBHenue Menpeneena- bubnnoreka [JOK
Knaneiipona. Pemenue 3anau https://m.edsoo.ru/8d12¢328
49 AGcomtoTHas TemnepaTypa. 3akoH bubnnoreka [JOK
JanbpToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeaabHOM rase ¢ bubnnorexa [HOK
MOCTOSHHBIM KOJIMYECTBOM BEIIECTBa https://m.edsoo.ru/68878d51
I'padnueckoe npeacraBieHne
51 Hfog)poueccom i;;TepMa, n30X0pa, bubmmorexa [TOK
https://m.edsoo.ru/1344327b
n3zobapa
52 OcnoBHoe ypaBHeHne MKT Brommorexa LHOK
https://m.edsoo.ru/c8094721
53 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/10265a05
CBs13b a0COMIOTHON TeMIIepaTyphl
TEPMOJAVMHAMUYECKON CUCTEMBI CO
54 CpeaHel KHHETUYECKON YHEPTUEN https://m.edsoo.ru/c38af875

MOCTYNATCJIBbHOI'O TCIIJIOBOT'O
JIBIDKEHMS €€ 4acTHI]
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O0001IeHYE ¥ CUCTEMATU3 AU

bubmuorexa [JOK

55
3HaHu# 110 Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonrponsHas pabora o Teme bubnuoreka [IOK
"OcuoBel MKT" https://m.edsoo.ru/13adad59
TepmoamHamMuueckas CUCTEMA.
3agaHue BHEMIHUX yciaoBui st T/
cucTtembl. BHellIHME U BHYTPEHHUE
57 mapametpsl. [TapameTpsl T/I cuctemsl bubmmorexa [TOK
p phL. Hiap p https://m.edsoo.ru/5f8d38a3
KaK Cpe/IHHe 3HAYCHUS BEJTUYHH,
OIHMCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMoOAMHAMUKH.
58 Camonpown3BoiibHas penakcarus T/ bubmorexa HOK
p p https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monenb uaeaabHOTO Ta3a B
59 TepMOJUHAMHUKe. Y CJIIOBHUS bubnmorexa LIOK
p T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJEIH
VpaBHeHue MeHnpaeneea-Knaneipona
60 I/II];LI aXeHHe JJIs1 BHYTpeHHe! ’ bubmmorera [TOK
p yIp https://m.edsoo.ru/bal 178d0
SHEPTUU
BrIpaxxenue i1 BHyTpEHHEN SHEPTUH
61 OJIHOATOMHOTO HJICAJIbHOTO Ta3a. bubnuotexa [JOK
KBa3ucraruueckre 1 HeCTaTHUECKUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DOnemeHTapHas paboTa B
2 TepMoANHamMuKe. Beraucienue bubnnoreka [JOK

paboTsl o rpaduKy mpoiecca Ha pV-
auarpamme

https://m.edsoo.ru/741d5738
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Tennonepenaya xak crocod

bubmuorexa [JOK

63 W3MEHEHUs BHYTpeHHel sHepruun T/] hitps-//m.cdsoo.ru/3d734561
cUCTEMBI 0€3 coBepIIeHUs PadOThI

64 KonBekuusi, TEmIonpoBOIHOCTb, bubnnoreka HOK
H3IIy4YeHHue https://m.edsoo.ru/157b54cd
KonunuecTtBo TemnoTel. TennoéMKocTh

65 Tena. Y ienpHas u MOJIsipHas bubnnoreka [HOK
TEINIOEMKOCTH BELIECTBA. Y JeJIbHAs https://m.edsoo.ru/7ba67355
TEIJI0Ta CTOPAHMSI TOILJIUBA

66 Pacuér xonnyecTBa TEIIIOTHI IPU bubnuorexa [JOK
Ternjonepeaayde https://m.edsoo.ru/1db5ad4e

67 [TonsTre 06 aquabaTHOM mporiecce. bubnuorexa [JOK
[TepBrlii 3aKOH TEPMOAMHAMUKHU https://m.eds00.ru/d8098824
KonuuecTBo TemnoTs! u paboTa kKak

68 Mepbl U3MEHEHUSI BHYTPEHHEN bubmmorexa LHOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cucremsl
BTopoii 3ak0H TepMOJIMHAMUKY AJIs

69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeobpatumocTtsb https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX MPOIIECCOB

70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6mmoreka [IOK
mammuH. KITJ] https://m.edsoo.ru/2¢945513

71 MaxkcumanbsHoe 3HaueHue KITJI. I{ukn bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9

bu6mmorexa [IOK
72 Pemterne safas https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHE aCIICKTHI bubmuorexa [JOK

HCITOJIBb30BaHHUA TCIIJIOBBIX

https://m.edsoo.ru/9867aaa7
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nsurareiseil. TernoBoe 3arpsi3HEHNE
OKPY’KaIoIIeH cpebl

74 Pemenue 3agau bubmoreia HOK
https://m.edsoo.ru/c8c70432
O0001IeHNE U CUCTEMATH3AIUA
75 3gaHu# 1mo teme "TepmoauHaMuKa buGnnorexa LIOK
P ' https://m.eds00.ru/28d62b3f
TennoBbie MalIMHEL
KontponbHas paboTa mo teme
76 "TepmoauHamuka. TermioBsle bubmorexa LIOK
P | ’ https://m.edsoo.ru/1b6e26¢5
MAaIIUHEI
[TapooGpa3oBaHue U KOHICHCAITHS.
bubmuorexa [JOK
77 Hcnapenue u kuneHue. Y enbHas
https://m.edsoo.ru/6f8¢6777
TeII0Ta mapooOpa3oBaHUs
Hacplmennble 1 HeHACBIIEHHBIE
napel. KauecTBeHHAs1 3aBUCUMOCTh
IUIOTHOCTH M JaBJICHUS HACBIIIEHHOT'O
73 rapa oT TeEMIIEpaTypbl, UX bubnuoreka [IOK
HE3aBUCUMOCTEL OT 00BhEMA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JABJICHUS B
JKUJIKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U bubnunorexa [JOK
OTHOCHUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubmuorexa [JOK
80 Pemenne 3amaq
a https://m.edsoo.ru/18e95ff3
Tsépnoe teno. Kpucrammueckne u
bubmuorexa [JOK
81 amopdHbIe Tena. AHU30TPOMIHS

CBOICTB KpHUCTAJJIOB

https://m.edsoo.ru/20a88a03
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[InnaBneHue n KpUCTATUIU3ALIMSL.

bubmuorexa [JOK

82 VY enbHas TenaoTa miaBJICHUs. hitps-//m.cdsoo.rw/6ee91cOf
CyOnumarus
Hedopmariu TBEpAOTO TENA.

23 Pactskenne u cxxatue. CaBur. bubmuorexa [JOK
Monyins FOnra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TernoBoe paclIMpeHUe KUJIKOCTEN U

%4 TBEPABIX T€I. AHTAPMOHU3M bubnuoreka [IOK
TEIUIOBBIX KOJeOaHMil yacTHIl https://m.edsoo.ru/7ba5Sedf2
BEIIECTBA

85 [IpeobpazoBanue 3Hepruu B (ha30BBIX bubnnoreka [JOK
nepexomax https://m.edsoo.ru/97a0672f

bubmuorexa [JOK

86 YpaBHEHHE TEIJIOBOTO OajlaHca hitps://m.cdsoo.rwab1521fb

bu6mmoreka [JOK

87 Pemerte sanax https://m.edsoo.ru/8ab7f40d
[ToBepXxHOCTHOE HaATSKEHUE.

28 Kanunnspuseie sanenus. Jlapnenue bubnuoreka [IOK
10/ UICKPUBJIEHHOM MOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
x)unkoctu. Popmyia Jlamiaca
O06o00611eHre U cucTeMaTH3aus

29 3HaHU# no TeMe "ArperaTHbie bubnunorexa [JOK
cocTosiHus BeniecTa. Ma3oBbie https://m.edsoo.ru/0b52575¢
nepexoasr"

KonTponbHas pabota mo Teme
" bubnmoreka [JOK
90 ArperatHble COCTOSIHUSI BEIIECTBA.

®da3oBbIe niepexoabl"”

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsij. [IBa Buaa

91 AJIEKTPUYECKUX 3apsi0B bubmmorexa [IOK
P PANOB. https://m.edsoo.ru/1aff445f
[IpoBOHHKH, TUAIEKTPUKH U
MTOJTYTIPOBOTHUKHU
DneMeHTapHBIN AEKTPUIECKUI
92 3apsij. 3aKOH COXpAaHEHUs bubmmorexa [IOK
P P https://m.edsoo.ru/f49afd24
AIEKTPUIECKOTO 3apsiaa
93 Bzaumopeiictue 3apsanoB. Toueunsie bubnnoreka [JOK
3apsbl. 3akoH Kynona https://m.edso00.ru/445b7746
bubmuorexa [JOK
94 Pemenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onexrpuueckoe none. Ero nelicteue bubnnorexa [HOK
HA BJIEKTPUYECKUE 3aPsIbl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB AIIEKTPUYECKOro
nosist. [Tpo6uslit 3apsia. JIunun
96 HaANPsHKEHHOCTH 3JIEKTPUUYECKOTO bubmorexa HOK
p p https://m.edsoo.ru/3dac6957
noist. OTHOPOJIHOE IIEKTPUUECKOE
rnoJse
IToTeHIMaTBLHOCTH
bu6mmoreka [IOK
97 AIEKTPOCTATUUECKOTO 1oJIsl. Pa3zHOCTh
https://m.edso00.ru/80021447
MOTEHIMAJIOB U HANPSKEHUE
[ToTennmanpHas YHEPTUS 3apsiia B
08 AIEKTPOCTATUUECKOM II0JIE. bubnmoreka [JOK

[ToreHiman 3J1eKTPOCTaTUYECKOTO
oSt

https://m.edsoo.ru/af5fa389
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CBs13b HaNPSYKEHHOCTHU NOJIS U

bubmuorexa [JOK

99
PasHOCTH HOTCHIHATOB UL https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO MO
100 [IpuHnun cynepno3unun bubnuoreka [IOK
IIEKTPUYECKUX T10JIEH https://m.edsoo.ru/Ocfe4abe
bu6mmoreka [IOK
101 Pemenue 3ana
HHCHHE Saad https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsana. [one bubnunoreka [HOK
PaBHOMEPHO 3apsDKEHHOU chephl https://m.eds00.ru/b297b5¢c3
[Tone paBHOMEPHO 3apsKEHHOTO 11O
103 00BEMy mapa. [lone paBHOMEpHO bubmmorexa [OK
y 13 ) p . p https://m.edsoo.ru/f7a665¢ee
3apsHKEHHON OECKOHEYHOMU MIIOCKOCTH
104 [IpOBOHMKY B 3EKTPOCTATHYECKOM bubnnorexa [HOK
1oJje. Y CjaoBre paBHOBECHS 3apsiI0B https://m.edsoo.ru/32405¢eab
105 JIMDIIEKTPUKHY U NIOJIyIIPOBOJHUKH B bubnuoreka [IOK
3IIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Kongencarop. OneKTpoéMKOCTh
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh bubmmorexa [TOK
A pa. P https://m.eds00.ru/845b4{73
IIJIOCKOTO KOHAEHCAaTopa
107 [TapamrensHOE COEUHEHNE bubnnorexka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnegoBarenbHOE COCAUHEHNE bu6mmoreka [JOK
KOHJICHCATOPOB https://m.edso00.ru/1€992920
109 OHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa Bubmmorexa LIOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5

https://m.edsoo.ru/27434040
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JIBr>keHUE 3apsiKEHHOM YacCTULIBI B

bubmuorexa [JOK

111
OZIHOPOJHOM JJIEKTPUYECKOM T10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3anau
O06001IeHNe U CUCTEMATU3AIIHS
. " bubnmoreka [JOK
113 3HAHUM 1O TeMe "DNeKTpUIecKoe
" https://m.eds00.ru/5752603f
rnoJie
114 KonrponsHas pabora o Teme bubmumorexa [IOK
"Dnexkrpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK.
115 VYcnoBust cymecTBOBaHUs bubmmorexa [JOK
Y https://m.edsoo.ru/233311b5
MTOCTOSIHHOTO JIEKTPUUECKOT0 TOKA
116 Hctounuku Toka. Hanpsbkenue u bubnnoreka [JOK
2]1C https://m.edso0o.ru/0839al15
117 3akon OMa 1t yyacTKa LETH. bubnuorexa [JOK
DIEeKTpUYECKOe CONMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COIIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHUKA OT €0 bubnnorexka [JOK
JUIMHBI U TUJIOLIAAH [TONIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY nenpHOE COMPOTHUBIICHHUE BEIIECTBA. bu6mmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/437f8300
[TocnenoBarenpHOE, MapaIeNbHOE,
120 CMEILIaHHOE COE I/IHCHI/II:; bubmmorexa [OK
A https://m.edso0o.ru/236f7e07
MIPOBOJIHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnuotexa [JOK
121 aneKTpudeckux nenei. Ipasuna

Kupxroga

https://m.edsoo.ru/1794cf37
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bubmuorexa [JOK

122 P
clierme sanad https://m.eds00.ru/3881b469
123 PaGora snekTpuyeckoro Toka. 3akoH bubnmoreka [JOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605¢5¢
bubmuoreka [JOK
124 P
CHICHHE 3a/ad https:/m.eds00.ru/6761bf0f
MOIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TennoBas MOIIHOCTB, BhIAC/IsAEMAs Ha bubmorexa HOK
= » BRUL https://m.eds00.ru/99750a6f
pesucrope
bu6mmorexa [IOK
126 P
CIICHIE 3t https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpEeHHEE CONPOTUBIICHUE bubnuorexa [JOK
MCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa i MOJIHOM (3aMKHYTOH) bubnnoreka [JOK
BJIEKTPUYECKON LIETH https://m.edsoo.ru/221f401b
bu6mmoreka [JOK
129 P
CIICHHE 3/t https://m.eds00.ru/3580b679
bu6mmoreka [JOK
130 M
OTHOCTL HCTOHHIKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 K
OPOTKOC 3aMBIKaHHE https://m.edsoo.ru/546£5632
132 Konnencarop B 11enu mocTosSsHHOTO bu6mmoreka [JOK
TOKa https://m.eds00.1ru/35368f3e
bubmuorexa [JOK
133 P
ClHeHHe 3ajad https://m.edso00.ru/4410cefl
134 Pemenue 3agau mo reme bubmuorexa [JOK

"IIoCTOSIHHBIN 2JEKTPUUECKUI TOK"

https://m.edsoo.ru/a7340a29
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Pemenue 3agay no reme

bubmuorexa [JOK

135
"TlocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3anau mo reme bubmuorexa [JOK
"[locTOSIHHBIN 7€KTpUUECKUI TOK" https://m.edsoo.ru/eb5d4687
O60061eHre U cucTeMaTH3alus
137 3HaHui no teMe "llocTosHHBIN bubmmorexa [OK
. https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonTponbhas pabota mo teme bubnuorexa [JOK
"TlocTOSIHHBIN AIEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas IpoBOAUMOCTh
139 a3JII:‘E)HI)IX BE efTB f;lnelc WYECKUM bubmmorexa [TOK
P HHECTR. JUICKTP https://m.edsoo.r/da794295
TOK B MeTaJiaXx. CBEpXIpOBOAUMOCTD
DIEeKTpUYECKU TOK B pacTBOpax u
140 acIuiaBax 3JeKTPOJIUTOB. 3aKOHbI bubmmorexa LHOK
P P ' https://m.edsoo.ru/4b423491
@apanes U1 JIEKTPOIn3a
bu6mmoreka [JOK
141 One €CKUi TO azax. [Ima3zma
JICKTPHHCCIHIM TOK B Tasax. LUIasM https://m.eds00.1ru/92d92£76
142 ONEKTPUYECKUN TOK B BAKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edsoo.ru/2E+160
143 DNEeKTpUUYECKU TOK B bubnnorexka [JOK
IIOJIYIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
144 o OBO OBBIE 60
TYNPOBOHHKOBLIC IPHOOPET https://m.eds00.ru/83622200
Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3MepeHue cuibl TOKa 1
bu6mmorexa [IOK
145 HaIpsKEHUS B LIETIH TOCTOSIHHOTO

TOKa IIpHu MOMOIIHN aHAJIOTOBBIX U
LII/I(I)pOBLIX HU3MCPUTCIIbHBIX

https://m.edsoo.ru/5643ea56
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146

npubopoB" uian "3HaKOMCTBO €
nudpoBoii maboparopueii o Gpu3nKe.
[Tpumeps! u3mepenus: GU3NIECKUX
BEJIMYUH MIPU ITOMOIIU
KOMIIBIOTEPHBIX TATYUKOB"

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3yuyeHre HepaBHOMEPHOTO
JBUKEHUS C LEJIBIO OIIPEIeIICHUs
MTHOBEHHOM cKopocTh"

bubmuoreka [JOK
https://m.edso0o0.ru/f629215f

147

148

149

150

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBMDKECHHUH 110 HAKJIOHHOM MJIOCKOCTH"
und "ccnenosanue 3aBUCUMOCTH
IyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBH>KCHHH"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"M3MepeHne yckopeHHsi CBOOOIHOTO
najgeHus" win "N3yueHue ABUKEHUS
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

@uU3NYECKU NPAKTUKYM 110 TEME
"N3yueHne qBUKEHMS Tea 110
OKPYHOCTH C IIOCTOSIHHOH 110
MOJIYJIFO CKOPOCTHIO" MIIH
"HccnenoBanue 3aBUCUMOCTH
nepuojia oOpalieHus KOHUYECKOro
MasiITHUKA OT €ro MmapaMeTpoB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue paBHOAEHCTBYIOLIEH

bu6mmorexa [IOK
https://m.eds00.ru/6960b6ef

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84
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CWJIBI IPU ABMXKCHUU OpyCKa 10
HaKJIOHHOM TJIOCKOCTHU" WIIN
"IIpoBepka rurnoTessl O
HE3aBHCHUMOCTH BPEMEHU JABM)KCHUS
Opycka Mo HAaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PAcCTOSIHUE OT €ro Macchl'”

DU3NYECKUI TPAKTUKYM I10 TEME
"UccaeqoBaHue 3aBUCUMOCTH CHJI
yOPYTOCTH, BOSHUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pasIle, OT UX
nedopmanuu” wim "N3ydenue
JBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
6moK"

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

152

du3nuecKuil MPakTUKYM 110 TEMe
"U3zmepenne kodhHumenTa TpeHus
10 BEJIMYMHE YTIIOBOTO
koa(durmenta 3apucumoct FTp(N)"
niu "UccienoBanue ABUKEHUS
OpycKa o0 HaKJIOHHOM MJIOCKOCTH C
NEePEMEHHBIM KO3 UIIMEHTOM
TpeHus" wim "M3ydenune nBrxeHus
rpy3a Ha Bally ¢ TpeHHEM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

Pu3nYeCcKUil NPAKTUKYM IO TEME
"UccnenoBanue yciaoBU paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpameHus" win "KoHncrpynposanue
KPOHIITEHOB U pacy€T CUII
ynpyroctu" ninu "M3ydenne

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4{7
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YCTOMYMBOCTH TBEPIOTO TeEINA,
HMMEIOILETO0 TUIOIA/lb ONOPHI"

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue ummysbca Tena 1no
TopMo3HOoMy nyTH" win "M3mepenne
CHWJIBI TATH, CKOPOCTU MOJIENH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Tsru" win "CpaBHEHUE U3MEHEHUS
HMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI"
unu "HccnenoBaHue coxpaHeHuUs
HMITyJIbCA IIPU YIIPYTOM
B3auMozeicTBuu" win "M3mepenue
KUHETUYECKON YHEPIUM Tea Mo
TOPMO3HOMY ITyTH"

bubmuoreka [JOK
https://m.edso0.ru/8561b28e

155

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3yueHune u30TepMHUECKOro
nporecca (peKOMEH/10BaHO
WCIIOIb30BaHNE IUPPOBOH
naboparopun)" wim "U3yuenue
M30XOPHOTO Tporecca’ uimn
"N3yuenne nuzobapHoro npoiecca”
nnu "IIpoBepka ypaBHEHUs
COCTOSIHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepenue yaenbpHoON
TertoéMikoctu" i "HMccnenoBanue
rpoliecca OCThIBaHUS BelllecTBa" MU
"UccnenoBanue annadaTHOroO
npouecca" win "HU3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
U TeMIepaTypbl KUIICHUS )KUIKOCTEH"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHue 3akoHOMEpHOCTEN
UCHapEeHUs KUAKOCTEN" Uiu
"N3mepeHue yaenbHON TEMI0ThI
riaByieHus apaa" win "M3yuyenue
CBOMCTB HAaCBIIICHHBIX TapOB" MU
"N3mepenue abCOTIOTHON BIAKHOCTH
BO3/yXa M OLIEHKa Macchl IapoB B
nomenieHuun". smepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6bla23b5

158

159

du3nuecKuil MPakTUKYM 110 TEMe
"HabutoieHne npeBpalieHust SHEpruu
3apsKEHHOT0 KOHEHCAaTopa B
SHEPTUIO U3TyUYEHUsI CBETOIMOAA" UITH
"N3ydeHne npoTeKaHus TOKa B LIETIH,
coJieprKalle KoHaeHcaTrop' win
"Pacnipenenenue pazHOCTH
MOTEHINAJIOB (HANPSDKEHUS ) U
MIOCJIE0BATEIBHOM COEINHEHUN
KOHJIEHCATOpOB"

PuU3NYECKU MPAKTUKYM 110 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHMS PE3UCTOPOB" UIIU
"N3mepenue yaenbHoro
COIPOTHBIIEHUS IPOBOIHUKOB" WK

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

bu6mmorexa [IOK
https://m.edsoo.ru/2b179d98
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"HccneaoBanne 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakaiuBaHusg"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmroienue snexrponuza" uiam
"N3mepeHnue 3apsiia 0IHOBAJIEHTHOTO
noHa" wiu "UccnenoBanue

bubmuoreka [JOK

160
3aBUCUMOCTHU CONPOTUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTyphl”
nnu "CHATHE BOJIbT-aMIIEPHOU
XapaKTepUCTUKU anoaa”
PesepBusblii ypok. O0001IEHIE 1
P P . bu6mmorexa [IOK
161 cucTeMaTu3alus 3HaHUK 1o TemMe
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHeIil ypok. O600IICHHE 1
P P . bu6mmorexa [IOK
162 cHCTEMAaTH3aInsI 3HaHUH 110 TeME
" " https://m.edso00.ru/3149956b
JlmHaMuka
PesepubIiil ypok. O6001eHIE 1
P P N bubmuorexa [JOK
163 cHCTeMaTH3als 3HaHUH 110 TEME
" " https://m.edsoo.ru/0f9752ac
Crartuka TBEpAOTro Tela
PesepBHrlit ypok. O6o01ieHne u
164 CHCTzMaTmZ pm{ 3HAHUH 10 TeMe bubmorexa [OK
" o " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXAHHKE
PesepBHrlIit ypok. O6o01IeHre 1
165 CUCTEMaTHU3allis 3HAaHUM 110 TEME bubnmoreka [JOK
"OCHOBBI MOJIEKYJIIPHOKMHETHUECKOM https://m.edsoo.ru/de148976
teopun"
166 PezepBHblit ypok. O0001eHNE 1 bubmmoreka [IOK

CHCTeMaTHu3allus 3HaHUH 110 TeMe

https://m.edsoo.ru/Obcc77¢cl
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"Tepmoaunamuka. TernnoBbie
MaluuHb!"

PesepBHelil ypok. O6o00mIeHHE 1

167 CHCTEeMaTHu3allMsl 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91

®da3oBbIe nIepexoabl"”

PesepsHEIil ypok. O000IIEHNE U
P P " bu6mmoreka [IOK

168 CHUCTEMATH3a 3HAHHUHU 110 TEME 1
MCTEMATHAIIA SHARMH TIO TEM https://m.edsoo.ru/f2381c0c

"DnexTpuueckoe moie"
PesepBHrlit ypok. O6o01ienue u

169 cucTeMaTH3alMs 3HAaHUI IO TEME 1
"TlocTOSIHHBIN AIEKTPUUECKUN TOK"

bubmuorexa [JOK
https://m.edsoo.ru/3caebdal

PesepBHrlit ypok. O6o01ienue u
170 cucTeMaTH3alis 3HaHUI 10 TEME 1
"Toku B pa3innyHbIX cpeaax"

bu6mmoreka [IOK
https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 170 8 16
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
B3aumopeiicTBre MOCTOSTHHBIX
bu6mmoreka [IOK
1 MarHuTOB U IPOBOJHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnutHoe nose. ['unoreza Ammnepa
BekTop MarHuTHON MHAYKIUU.

) [IpuHuun cynepno3umnumn 1 bubnuorexa [JOK
MAarHUTHBIX noje. Jlnnuu https://m.edsoo.ru/4clabeeb
MarHuTHON MHAYKIMU

3 MarauTHO€E 1oJIe MPOBOJIHUKA C 1 bubnuorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, e€ HampaBJICHUE U | bu6mmoreka [JOK
MOJYyJIb https://m.edsoo.ru/26d9cSba

bu6mmoreka [JOK

5 Pemenue 3agau 1

A https://m.edsoo.ru/a37a0c21

6 IIpumenenue 3akoHa Amnepa. | bubnuoreka [IOK
DNeKTPOU3MEpPUTENHHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBileHUE U

7 MOAYJb. JIBUKEHUE 3apsSKEHHON ) bubnnorexka [JOK
YacTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose

bu6mmorexa [IOK
8 Pemienue 3amau 1
A https://m.edsoo.ru/504e98c7
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bubmuorexa [JOK

9 Pao Jlope
aboTa CHIIRT JLoperta https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 Pemenne
HHCHHE 3akatd https://m.edso0.ru/93617bd9
MarauTHoOe I0JI€ B BEIIECTBE.
11 deppoMaraeTuky, napa- u bubmmnorexa [IOK
pP > 11ap https://m.edsoo0.ru/30ff9608
JIHaMarHEeTUKH
OcCHOBHBIE CBOMCTBa
12 dheppomarnetukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.edso00.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3amaa mo reme bu6mmorexa [IOK
"MaruaurtHoe 1oie" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agay mo teme bubmuorexa [JOK
"MaruaurtHoe 1oie" https://m.edsoo.ru/41c4ae8a
SIBneHnE IEKTPOMAarHUTHOM
15 uHayknuu. IToTok BekTopa bubmmorera [TOK
AYKH N p https://m.edsoo.ru/b3efalcl
MarHUTHON HUHITyKIIUU
bu6mmoreka [IOK
16
IJIC munyKum https://m.edsoo.ru/48150bd8
17 3aKOH AIEKTPOMATHUTHON UHAYKITUU bubnuotexa [JOK
QDapanes https://m.edsoo.ru/ab6dec188
13 BuxpeBoe anekrpudeckoe noie. bubnuoreka [IOK
Toxu dyko https://m.edsoo.ru/15abe140
19 OJIC MHAYKIMH B ABUKYILIUXCS bubnmnoreka [JOK
MPOBOAHUKAX https://m.edso00.ru/0235¢c02
b K
20 Pemenue 3amau nomorexa O

https://m.edsoo.ru/4dfda618
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bubmuorexa [JOK

21 IIpaBuno Jlenna
p 1 https://m.edsoo.ru/bbc22726
MuanyxktuBHocTs. KaTyika
22 WH yKTI/IBHOCTI/I B er?n bubmmorexa LOK
Y H https://m.edsoo.ru/621eae9d
IMOCTOSIHHOTO TOKa

” SAsnenue camounaykuu. IJC bubmuoreka [JOK
CaMOUHIYKLIUU https://m.edsoo.ru/7ee60cal

24 DHeprusi MarHuTHOTO TOJISI KaTyIIKH bubmuorexa [JOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11

bubmuorexa [JOK

25 Pemenue 3amau

A https://m.edsoo.ru/88f69d2b
O000I11IeHNE U CUCTEMATU3AIUS
. bubmuorexa [JOK
26 3HAHUH 110 TEME
https://m.edsoo.ru/76484025
"DnexTpoauHaMuxa"

7 KonTponbhas pabota mo teme bubnuorexa [JOK
"OnekTpoauHaMuka" https://m.edso0o.ru/8ae09b98
KomnebarennHas cucrema. Eub OK

28 CBoOoHbIe KOIeOaHus. nbsmorexa L

https://m.edsoo.ru/7c1db385
lMapmonuueckue koyeOaHus
Kunematuueckoe 1 JUHaAMHYECKOE
29 OIMCaHUE KOJIeOaTENbHBIX bubmorexa LOK
. https://m.edsoo.ru/87¢e9498
TIBIDKEHUH
DHepreTuueckoe onucanue. Beio
JTMHAMHAYECKOT0 OITMCAHUS
. bubnmnoreka [JOK
30 TapMOHUYECKHUX KOJICOaHUH U3 UX

OHEPTCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHuA

https://m.edso00.ru/e3¢99692
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bubmuorexa [JOK

31 Ammnuryna u dasa KojieOaHui
ynau o https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
Ilepron ManeIx CBOOOIHBIX
pred . ! bubnmoreka [JOK
32 KoJe0aHnii MAaTEMAaTHUECKOTO
https://m.edsoo.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUM PYKUHHOTO MasiTHUKA
3aTyxaromue KojieoaHusl.
bu6mmorexa [IOK
33 BoinyxaeHHbie KoneOaHusl.
https://m.edsoo.ru/72¢93d09
Pe3onanc
bu6mmoreka [IOK
34 A o
BTOROACOAHA https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemnrenue 3anau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123¢5
VYpok-koHpepenuus "Mexannyeckue
36 KOJIEOAHUS B MY3BIKAIILHBIX bubmorexa LHOK
31 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O000I11IeHNE U CUCTEMATHU3aI1sI
37 3HAHUH 110 TeMe "MexaHndecKue bubmnorexa LIOK
" https://m.edsoo.ru/eb84182f
Koae0anus
13 DNEeKTPOMarHUTHHIE KOJEOAHMUS. bubnunorexa [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUIUTYIBI 3apsifa KOHACHCATOpa C bubnnoreka [JOK
aMIUIUTYI0M CUJIBI TOKA B https://m.edsoo.ru/093f9afl
KoJe0aTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnmuotexa [JOK

uealbHOM KoJieOaTeIbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543

3aTyxarolue NEKTPOMarHuTHbIE

bubmuorexa [JOK

41 €0 .B CHHbIE
KOIICORHILL, DRIHYIRACHIH https://m.edsoo0.ru/5e668619
AJEKTPOMarHuTHbIE KoeOaHus
IlepemenHsbIi TOK. Pesucrop u
42 KOHJEHCATOP B LEMH EPEMEHHOTO bubmmorexa [IOK
A P B HEHHep https://m.edsoo.ru/84836152
TOKa
13 KaTymika MHAYKTHUBHOCTH B LIETIH bubnnoreka [HOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af
44 3axoH OMa 11 SIEKTPUYECKON Lienn bubnnorexa [HOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MOomHOCTh IEPEMEHHOTO TOKA.
45 AMIUTMTYAHOE U IEUCTBYIOIIEE bubmmorexa LOK
e A o https://m.edsoo.ru/lcac6cdc
3HAQUYE€HHME CUJIbI TOKA U HAIIPSKEHUS
46 Pe3onanc B asiekTpryUecKoil 1enu bubmorexa LHOK
R B https://m.edsoo.ru/087506df
bu6mmoreka [IOK
47 Pemenue 3anau
a https://m.edsoo.ru/al 6836a4
Nneansubiif Tpancdopmatop.
43 [IpousBoacTBoO, nepenaya u bu6mmorexa [IOK
noTpeliIeHne IeKTPUIecKoil https://m.edsoo.ru/f97418ae
SHEPIUU
DKOJIOTrHYeCKHe PUCKU TIpU
MIPOU3BOJICTBE AJIEKTPOIHEPTHH.
49 KynbTypa ncnosib3oBanus bubmorexa HOK
YIRTYP . https://m.edsoo.ru/a6£74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
AKUZHU
bu6 OK
50 Pemenue 3amau nbmmorexa I

https://m.edsoo.ru/ee6677ed
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bubmuorexa [JOK

51 Pemrenue
HHICHHE 3a1ad https://m.edsoo.ru/7cab591%
O0001IeHrEe U cUCTEMaTU3 AU
52 3HAaHUHU 110 TEME buGnnorexa LIOK
https://m.edsoo.ru/401024a9
"DJIeKTpOMarHuTHEIE KoeOanus "
MexaHudueckue BOJIHEL.
53 XapaKTEPUCTUKHA MEXAHUYECKUX Bubmorexa ITOK
P p https://m.edsoo.ru/a58e109f
BOJIH
N bubnuorexa [JOK
54 CBoIiCTBa MEXaHUYECKUX BOJIH
https://m.edsoo.ru/d9ae1000
bu6mmorexa [IOK
55 . X
3ByK. XapaKTepucTHKH 3ByKa https://m.edsoo.ru/138b6109
56 Wudpassyk u yaprpassyk. LllymoBoe bubnnorexa [JOK
3arpsi3HEHUE OKPYXKAIOLLEH Cpeibl https://m.edsoo.ru/7380038f
bu6mmoreka [IOK
57 Pemrenue 3ana
HHerH at https://m.edsoo.ru/cfd918bf
53 DNeKTPOMarHUTHBHIE BOJHBI. bubnmnoreka [JOK
N3nydenune 3neKTpOMarHuTHBIX BOJH https://m.edsoo.ru/714e5dbl
59 OHeprus EeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana 3n€KTPOMarHUTHBIX BOJIH.
60 IIpnMeHeHne 3IEKTPOMAarHUTHEIX bubmorexa LHOK
p p https://m.edsoo.ru/49be119e
BOJIH B TEXHHUKE U OBITY
[TpuHIUTIB paTnOCBS3U U
61 TeneBuaeHus. Pagnosokamust. bu6mmorexa [IOK

DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY’Karollen cpebl

https://m.eds00.ru/9f96f1{8
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KonrponsHas pabora o Teme

bubmuorexa [JOK

62
"Konebanus u BOJHBI" https://m.edso0.ru/4£7985a0
63 Cgert. 3aKOH MPSMOJIMHEIHOTO bubnunoreka HOK
pacupoCTpaHEeHUs CBETa https://m.eds00.1ru/f9566406
Pemienue 3aga4 Ha npyuMEHEHUE
. bu6mmoreka [IOK
64 3aKOHA MPSIMOJIMHEHHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHUs CBETa
65 Ortpaxenue ceera. [lnockoe bubnnorexa [HOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOTIOTHBIN
U OTHOCHUTEJILHBIN IMOKa3aTelh
66 npenomieHus. [lonmHoe BHyTpeHHEE bubmorera [JOK
p ’ _ yIp https://m.edsoo.ru/bc2e55¢cd
otpaxeHnue. [IpenenbHblil yron
MIOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3agau Ha npuMeHeHUE
67 3aKOHOB OTPaKCHHS U IIPEIOMIICHUS bubmorexa HOK
P p https://m.edsoo.ru/49d830a9
CBeTa
Xon nydent B mpusMe. Jlucniepeust
. bubmuorexa [JOK
68 cBeta. CI0KHBIN cocTaB 0e10T0
https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JInn3bl. @OKYCHOE pacCTOsIHUE U bubnnorexka [JOK
OITUYECKas CUJIA JINH3bI https://m.eds0o0.ru/60441359
70 [TocTpoenne n300paxeHuit B TMH3aX bubnnorexka [HOK
U UX CUCTEMAX. Y BETMUECHHUE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHune
. bubnmoreka [JOK
71 M300paXKeHM, MOTy4aeMbIX €

IIOMOILBIO JTUH3

https://m.edsoo.ru/5a868{09
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bubmuorexa [JOK

72 I';ma3 xak onTHyeckas CHCTEMA
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. IIpenensr
73 I I/IMeHI/IMoIc[TI/I recI))MHe HMYECKOH bubmmorexa LOK
P R https://m.edsoo.ru/cd174a10
OITHKH
74 CKopocCTh CBETA U METO/IbI €€ bubnmoreka [JOK
H3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
75
Jlucnepens caera https://m.edsoo.ru/lel6cchde
bu6mmorexa [IOK
76 u
HTepgepenuus cera https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
77 HaAOJIOIEHNS MAKCUMYMOB U bubmmorexa LHOK
y https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bu6mmoreka [IOK
78 P
CILICHHE 3a/aq https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
I1
7 PMMEHCHUE HHTEp(epeHIIN https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80
Jlugpasums ceera https://m.edsoo.ru/12ed04b5
81 JudpakimonHas peméTrka. Y cioBue bubnnorexka [JOK
HaOII0/IeHHUs TTIABHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
bu6mmoreka [IOK
82 Pemenne 3ama
HHCHHE 38181 https://m.edsoo.ru/d58c411a
23 [TonepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonspuszanusa ceera https://m.edsoo.ru/e9890fe9
84 Pemenne 3anau bubmorexa HOK

https://m.edsoo.ru/c56¢8158
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bubmuorexa [JOK

85 (BCTOBBIC ABNICHIA B IPHPOAC https://m.edsoo0.ru/0b36363d
26 O06o001IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui o teme "OnTtuka" https://m.edsoo.ru/8a14748b
g7 KonrponsHas pabora o Teme bubnuoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuLbl TPUMEHUMOCTH
28 KJIaCCHYECKOM MEXaHUKH. 3aKOHBI bubmuorexa [JOK
JIIEKTPOAVHAMUKH U TTPUHIIUIT https://m.edsoo.ru/c9bd77¢cb
OTHOCUTEJILHOCTH
29 [TocTynatel cienuanbHOU TEOPUU bubmuoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeobpazoBanus
90 Jlopenua. YcioBre NpuUMHHOCTH. bubnuorexa [JOK
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe1JIEHHE
BPEMEHHU U COKPAIICHUE TITUHBI
91 DHeprusi ¥ UMIYJIbC bubnuoteka [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € 3HEpruen u
92 HMITYJIbCOM PEIATUBUCTCKOU bubmmorexa [OK
https://m.edsoo.ru/b6258ffa
YaCTHI[bl. DHEPTHUS TTOKOS
bubmuorexa [JOK
93 PaBHOBECHOE TEIIIOBOE U3ITyUYEHHE
https://m.edsoo.ru/f54035a5
94 3akoH cMeleHus Buna bubmmorera [IOK

https://m.edsoo.ru/1c5{f752
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95 ['unoresza M. I1nanka o KBaHTax. bubmuorexa [JOK
doToHEI https://m.edsoo.ru/a5{fa218
bubmuoreka [JOK
96 9
HCPTH M MMITYJILC poTona https://m.edsoo.ru/7tb307ec
97 ®otordpdext. Onbiter A. T bubnuoreka [IOK
CrouneroBa. 3akoHb! (oTodddexra https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHIITEHA 115
" " bubmuorexa [JOK
98 dbotoarddekra. "Kpachas rpanuiia
https://m.edsoo.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onbitsl [1. H. bu6mmorexa [IOK
JleOeneBa https://m.eds00.1ru/64b41966
. bubnuorexa [JOK
100 BonHoOBEIE CBOMCTBA YaCTHII hitps-//m.cdsoo.ru/f59cfeec
Bomnnsl ne bpoing. /tnHa BOJIHEL ¢
101 Bpoiing u aI:);Me BI ](:)[6J1aCTI/I bubmorera [TOK
p pasMep . htps://m.edsoo.ru/5df8bafl
JIOKaJIU3alMH IBHXKYIIEICS YaCTULIbI
102 KopnyckyaapHO-BOJIIHOBOH AyaIU3M bubmmorera [TOK
PHYCKYIAD y https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTPOHOB Ha bubnnorexka [HOK
KpUCTaJJIaX https://m.edsoo.ru/30dbal 8¢
Cnenudnka n3sMepeHuii B
104 MI/IKHOSI)I/I e COO”II")HOHIGHI/IH bubmmorexa LIOK
POMHP N https://m.edsoo.ru/65783dec
Heonpenenénnoctel [eiizendepra
bubmuorexa [JOK
105 P
CUICHNE IPadUICCKiX 337124 https://m.edsoo.ru/e70195bd
106 Pemrenne pacu€rHbIx 3a1a4 Buommorexa LHOK

https://m.edsoo.ru/ee9b3182
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Konrponbnas pabora no remam:

bubmuorexa [JOK

107 "O CTO", "K -
CHOBB{, ’ nop MYCKYTUIPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJln3M
OMBITHI 11O UCCIIEIOBAHUIO CTPOCHUS
108 atoMa. [limanerapnas Mozienps aToma Bu6mnorexa LIOK
. P A https://m.edsoo.ru/312b750a
Pesepdopna
bu6mmoreka [IOK
109 IT b
OCTyTatet bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE#H bubnnoreka [JOK
SHEPTUHU aTOMa BOJIOPOJA https://m.edsoo.ru/cf74bl11a
11 CrioHTaHHOE U BBIHYKJEHHOE bubnuoreka [IOK
W3JIy4YECHUE CBETA https://m.edsoo.ru/f945d85¢
bu6mmoreka [IOK
112 JI
asep https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens sanpa
113 I'eiizen6epra-lBanenko. 3apsa u bubnnoreka [JOK
MaccoBO€ 4YKCIIO sAapa. M30Tonsl. https://m.edsoo.ru/34adaSde
PannoakTuBHOCTH
3aKoH paJiMOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
114 W3J1y4YECHUS BJ‘II/I}I:I)IZG B bubmmoreia LIOK
Y ' https://m.edsoo.ru/aab98bef
PaINOaKTUBHOCTHU Ha KUBbIE
opranusmsl. Jlozumerpus
DHeprusi CBSI31 HyKJIOHOB B si/Ipe.
SAnepublie cunbl. Jlegext Macchbl
AeP Jled Bu6miorexa [OK
115 anpa. Slnepusie peakuuu. nepHeie

peaktopsl. [Ipobnemsl
YIPaBIsEMOr0 TEPMOSAIEPHOTO

https://m.edsoo.ru/ff1758d0
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CUHTE3a. DKOJIOTUYECKUE aCTIEKThI
Pa3BUTHUSA AIEPHOMN SHEPTETUKU

Meroasl peructpauuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. DyHIaMeHTaIbHbIC

bubmuoreka [JOK

116 B3aUMOJICHCTBUS. baproHEI, ME30HEI
p https://m.edsoo.ru/l1ac08a5b
u nentoHsl. [IpeacraBienue o
CrangaptHoit moaenu. Kapk-
TJIFOOHHAS MOJEIb aJAPOHOB
®usuka 3a npenenamu CtaHiapTHON
117 Moaenu. TéMHas maTtepust U TEMHAs bu6mmorexa [IOK
sHeprus. EnuncTBo pusnveckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnuoreka [IOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeTo bl https://m.edsoo.ru/39¢44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONITHYECKUE
bu6mmoreka [JOK
120 TEJIECKOIIbI, PaIUOTEIIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bup 3Bé3nnoro Heba. Co3Be3aus,
121 SIpKHE 3BE3MbI, IIIAHETHI, UX BUANMOE bubmmorera LIOK
p ’ ’ https://m.edsoo.ru/aac588eb
JBHKCHHUE
Conneunas cucrema. CoJTHIIE.
bu6mmorexa [IOK
122 ConHeyHas aKTUBHOCTG. McTouHMK

sHeprun CoJiHLIA U 3BE3]

https://m.edsoo.ru/22748eb4
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3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKH. J{narpamma

bubmuorexa [JOK

123 "CHeKTpalIbHBIN KJIacc — https://m.edsoo.ru/42169944
CBETUMOCTB"

124 3Be3/1b1 TJIaBHOM bubmuorexa [JOK
II0CJIENOBATEILHOCTH https://m.edsoo.ru/b3cb766¢
BnyTtpenHnee cTpoeHue 3BE3 .

CoBpeMeHHbIE NPEACTABIECHUS O
125 MPOUCXO0KJIECHUHU U SBOJIIOIUU bubmnorexa LIOK
. https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. DTalbl KU3HU
3BE3]
Mnineunsiii [1yTe — Hama ['anaktuka.
126 Tunel ranaktuk. YEpHbIE ABIPHI B bubmmorexa LHOK
https://m.edsoo.ru/7cd10a0a
sJipax rajJakTUK
Bcenennas. Pacimupenue

127 Bcenennoii. 3akon Xa66ma. Teopus bubnunoreka [JOK
bonpmioro B3peiBa. Pennkrosoe https://m.edsoo.ru/3dbdf0d2
U3JIy4YeHue

128 MacmtaGHast cTpykTypa Beenennoil. bubnnorexka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnrie mpobiembl bubnnorexka [HOK
aCTpOHOMUU https://m.edsoo.ru/d37d9ffe
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnmeqoBanne MarHATHOTO TTOJIS

130 MTOCTOSSHHBIX MAarHUTOB" HMITH bubmuorexa [JOK

"HcceqoBanne CBOMCTB
(dheppoMaraeTukoB" UiIn
"HccnenoBanue OeliCTBUS

https://m.edsoo.ru/67361aef
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MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" wiu
"N3yueHue 3aBUCUMOCTH CHUJIBI
Amriepa OT cuiibl TOKa" MU
"OnpeneneHne MarHUTHOM
MHIYKIMHA Ha OCHOBE U3MEPECHHUS
cuibl Ammepa"

bubmuoreka [JOK
https://m.edsoo.ru/fcaec91e9

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccenoBaHue SBICHHS
3J€KTPOMArHUTHON MHAYKUIUHU'" WIH
"OnpeneneHne MHAYKIUU BUXPEBOTO
MarHuTHOTO 10"

https://m.edsoo.ru/c36658da

133

@uU3NYECKU IPAKTUKYM 110 TEME
"HccenoBaHue IBIEHUS
camonHaykiuu" uinu "Coopka
MOJIEH JIEKTPOMArHUTHOTO
reseparopa"

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

@uU3NYECKUI NPAKTUKYM 110 TEME
"N3mepenue nepruoaa cBOOOAHBIX
KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/5d159d35

135

@u3nYeCKUil NPAKTUKYM IO TEME
"[IpeobpazoBaHue YHEPTUHU B
MPYKUHHOM MasTHHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/a28026bd

136

@uU3NYECKUI IPAKTUKYM IO TEME
"UccnenoBanne mepeMeHHOTO TOKA
yepes MoCIeJ0BaTeIbHO

bu6mmoreka [JOK
https://m.edso00.ru/89dc2d90
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COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ PE3UCTOp'" Wi
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B 1IEMH MEPEMEHHOI0 TOKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yuyeHue napameTpoB 3ByKOBOM
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/b100661a

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszatesns
MpEJIOMJICHUS CTEKIIA" WK
"TTonmyuyenne n300paKeHNS B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JUH3BI"

bu6mmorexa [IOK
https://m.edsoo.ru/42569eal

139

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOIO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WK
"N3MepeHne poKyCHOro pacCTOSIHUS
paccenBaroIIMX JUH3"

bu6mmorexa [IOK
https://m.edso00.ru/b879{b3f

140

@uU3NYECKUI NPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,
UHTEepEPEHIINH U TOISIPU3ALIH
cBeTa"

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

@u3nYeCKUil NPAKTUKYM IO TEME
"OrnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTUll (110
¢dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

bu6mmorexa [IOK
https://m.eds00.ru/63756¢47
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142

143

144

145

@uU3NYECKUM IPAKTUKYM 110 TEME
"NU3mepenue nocrosinHon [linanka Ha
OCHOBE HCCIICZIOBAHUS
dhoTodrddexra" nmm "Mccnenoranue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HapsbKeHus"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue cekTpa
pa3peKEHHOTO aTOMApPHOTO
BOJIOPOJa M U3MEPEHUE TTOCTOSTHHON
PunGepra"

Ou3nyecKkuil MpakTUKyM IO TeMe
"HccnenoBanue paliOaKTUBHOTO
(hoHa ¢ UCIoJIb30BaHUEM J03UMeTpa"
win "M3ydenue nornomieHus 0eTa-
YaCTHII aTFOMAHUEM"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaOmrogenus 3BE31HOr0 HEba
HEBOOPYKEHHBIM TJIa30M C
HCI0JIb30BaHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUHN JUIS ONIPECIICHUS
IIOJIOKEHHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aus CeBepHOro Mnoymapus u
spkue 3BE3b1" winu "Habmonenus B
teneckor JIyHsl, T1aHer,
TYMAaHHOCTEMN U 3BE3IHBIX
CKoIJIeHuI"

bubmuoreka [JOK
https://m.edsoo.ru/eb916{82

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

bu6mmorexa [IOK
https://m.edsoo.ru/c3dabebe

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e
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O06o001IeHre U cHCTeMaTH3aIus
3HaHu#. Ponb pu3uku u actpoHOMUH
B PKOHOMHYECKOMH,

bubmuoreka [JOK

146 . .
TEXHOJIOTUYECKOM, COI[UATLHOM 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH cdhepax NesaTeIbHOCTH
YyejaoBeKa
O060011IeHNe U CUCTEMATU3AIIHS
147 3HaHui. Ponb u MecTo Gpusuku u bubnmoreka [JOK
aCTPOHOMUU B COBPEMEHHOM https://m.edsoo.ru/18f19f7¢c
HAy4YHOU KapTHHE MUpa
O06001IeHNEe U CUCTEMATU3AIIHS
3HaHu#. Posb pusnyeckoit Teopuu B
OPMHPOBAaHUH TMPEJCTABICHUH O
(opaup N P bu6mmorexa [IOK
148 (hbU3UIECKOI KapTUHE MUPA, MECTO
. https://m.edsoo.ru/e7d400{4
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
Psly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABIICHUN O IPUPOJIC
149 O06o011eHne U cucTeMaTU3aIus bubmmoreka [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001eHre U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HaHW# 1o Teme "J{uHamuka" https://m.edsoo.ru/2dfbafc5
O06001IeHre U CUCTEMATU3 A
152 3HaHu# 1o TeMe "CTaTHka TBEPIOTrO bubmmorera [TOK
" P https://m.edsoo.ru/3cca482e
Telna
O06o001meHre 1 CHCTEMaTH3aIIHS
. " bubnmuotexa [JOK
153 3HAHUM 1O Teme "3aKOHBI

COXpaHEHUsl B MEXaHUKe"

https://m.edsoo.ru/32a4d1a0
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O00011IeHIE U CUCTEMATHU3ALIS
3ga”ui 1o TeMe "OCHOBEI

bubmuorexa [JOK

154
MOJIEKYJIIPHO-KMHETUYECKOMN https://m.edsoo.ru/ed440ca8
Teopun"
O0001IeHNE U CUCTEMATH3AIUSA
. " bubmuoreka [JOK
155 3HaHu# 1o teMe "TepMoauHaMuKa.
" https://m.edsoo.ru/c63f7¢10
TenmoBbie MalIMHEL
O0001IeHNE U CUCTEMATH3AIUSA
156 3HaHU# no TeMe "ArperaTHbie bubnnoreka [JOK
cocTosHU BemecTBa. Da3oBEIC https://m.edsoo.ru/1d36b5b1
nepexopl"”
O00011IeHIE U CUCTEMATU3AIUS
157 3HAHUH 110 TeMe "DIIEKTPUIECKOE Bubmorexa ITOK
" P https://m.edsoo.ru/3bf0defY
noJie
O00011IeHIE U CUCTEMATHU3AIUS
. " N bu6mmoreka [IOK
158 3HaHui 1o TeMe "IlocTosHHBII
. " https://m.edsoo.ru/71453ee6
AIEKTPUUECKUIN TOK
O00011eHE B CHCTEMATH3aIUA
. " bu6mmoreka [IOK
159 3HaHU 10 TeMe "TOKHU B pa3IUYHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAaHUH 110 Teme "MarautHoe noJe" https://m.edsoo.ru/3b4c06ae
PesepsHeIil ypok. O000IIEHHE U
P 7P . bubnmoreka [JOK
161 cucTeMaTHu3allus 3HaHul o TeMe
" " https://m.edsoo.ru/053e2248
DNeKTpOMAarHUTHAS WHTYKITHS
PesepBHrlil ypok. O000IIEHHE U
P P . bubmuorexa [JOK
162 cucTeMaTHu3als 3HaHui o TeMe

"Mexannyeckue konedanus"

https://m.edsoo.ru/d6310bfd
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PesepBHelil ypok. O6o0mIeHHE 1

bubmuorexa [JOK

163 CHCTEMAaTH3aIys 3HAaHUH I10 TeEME
: B g https://m.edsoo.ru/5e2bb83d
DJIeKTpOMarHuTHbIE KOJIeOaHuUs
PesepBHelil ypok. O600mICHHE 1
L64 cHUCTeMaTHU3aIvs 3HaHUH 110 TeMe bubmuorexa [JOK
"MexaHn4yecKue u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"
PesepBubiil ypok. O0001IEHNE U
P P . bubmuoreka [JOK
165 cHCTeMaTHu3alus 3HaHUH 110 TEME
" " https://m.edsoo.ru/52ad1603
Omruka
PesepBusblii ypok. O0001IEHIE 1
P P N bubmuoreka [JOK
166 cUCTEMAaTH3aIHs 3HAHUH I10 TEME httos://med 15beclc6s
ps://m.edsoo.ru/5beclc
"Ocnossl CTO"
PesepBHrlil ypok. O6o0mieHue u
167 CHCTEMAaTHU3alMs 3HaHHUH 110 TeME bubmuorexa [JOK
"KopnyckynspHO-BOJIHOBOI https://m.edsoo.ru/f7¢59d38
nyanusm"
PesepBHrIil ypok. O000IIEHHE U
168 CI/ICTEM&TI/BZI_II)I/ISI 3HAHUU 0 TEME bubmorexa HOK
" " https://m.edsoo.ru/1{511654
dusuka aroma
PesepubIil ypok. O6001eHIE 1
169 CHCTEMaTHU3allusl 3HAaHUH 110 TeMe bu6mmoreka [IOK
"®du3uKa aTOMHOTO0 SApa U https://m.edsoo.1ru/905¢5¢ce0
3J€MEHTapHbIX YyacTull"
PesepBubiii ypok. O0001€HIE 1
PREEE P ! Bummorexa [IOK
170 cHCTEMAaTH3aInsI 3HaHUH T10 TeMe

"DneMeHTh! acTpopu3UKU"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16



ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJb U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTHIBaTh TPAaHUIBl NPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOIEIICH:
MaTepuaibHas TOYKa, WHEpLHalbHas CHCTEMa OTcuYéTa, aOCOJIIOTHO
TBEpAOE TEJI0, UJICANbHBINA Ia3; MOJEIM CTPOCHHUS Ta3oB, >KUJIKOCTEN U
TBEPABIX TEJN, TOYEUHBIA DJIIEKTPUUECKUH 3apsi — IpU PELICHUU
buznueckux 3a1a4y

10.3

PacniosnaBath (usnyeckue siBieHUs (TPOLECCH) W OOBSACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKON TEOpHUH
CTPOCHHMSI  BEIIECTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE WU
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE MMajeHue Tell,
JBIDKEHUE 0 OKPYKHOCTH, MHEpIMs, B3auMmojeiicTBue ten; auddysus,
OpOYHOBCKOE IBUKEHHE, CTPOCHHUE )KUKOCTEH 1 TBEPABIX TEJl, U3BMEHEHHE
o0bEMa TeN MpH HarpeBaHUM (OXJAKIACHUHU), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJACHCcalus, IUIaBJIEHUE, KPUCTAJUIM3AlMs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, MOBBIIIEHNE JABJICHMS Ta3a MpPU €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXIy IapaMeTpaMu COCTOSIHMSI raza B
M30IPOLIECCax; IEKTPU3ALUs TeJ, B3aUMOIECHCTBHE 3apsI/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABMKCHUC, HCIIOJIb3Y4 (bI/ISI/I"IeCKI/Ie
BCJIMYMHBI: KOOpAWHATA, IIyTb, MNCPEMCIICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TC€jla, KWHCTUYCCKAs SOHECPIrus, IOTCHIUaJIbHAaA
OHEPTIUA, MEXaHUYCCKasa pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPU OITUCAHUHA
IMPaBUJIbHO TPAaKTOBAaTh (bHSI/I‘—IeCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BCJIWMYHH, UX
0003HAUCHHS U CAVHUIIBI, HAXOOUTH q)OpMYJ'ILI, CBA3BIBAOIINC JTAHHYIO
(I)I/I3I/I‘-ICCI(YIO BCJIMYNHY C APYTUMH BCIMYNHAMU

10.5

OnwuceBaTh M3Y4YCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBICHUS,
UCTIONB3Ys PU3MUECKUE BEIMIMHEL: JaBlICHHE ra3a, TeMIIepaTypa, CpeIHsist
KAHETHYECKAs ~ DHEPrusi  XAaOTHUYECKOTO  JBW)KEHUS  MOJIEKYJ,
CPEIHEKBaJIpaTUYHasi CKOPOCTb  MOJIEKYJl, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSAS SHEPrus, paboTa raza, KOdQQHUIMEHT MOJIE3HOTO eHCTBUA
TEIUIOBOT'O IBUTATEIIS; IPU OMTUCAHNUH IPABUIIBHO TPAKTOBAThH (PU3HUECKHUIA
CMBICJI MCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAYCHUS U €MHULIBI, HAXOIUTh
(GopMyIIBI, CBA3BIBAIONINE JAHHYIO (DU3UYECKYI0 BEIMYHHY C JPYTUMH
BEJINYNHAM




10.6

10.7

OnucelBaTh  M3yYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLECCHI), UCIOIb3Ys (PU3NUECKUE BETUUHHBI:
JIIEKTPUYECKUN 3apsif, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; TIIpU ONMCAHWM IIPABUIIBHO
TPAaKTOBaTb  (PM3UYECKUH  CMBICI  HCHOJB3YEMBIX  BEIMYMH, HX
0003HauEHHS U EAMHUIIBL; YKA3bIBaTh (YOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
($U3NUECKyI0 BETUYMHY C IPYTHMHU BEIMYHMHAMU

aHAJTM3UpPOBaTh  (U3MYECKHE TPOIECChl W  SBJICHUS, HCIOJIB3YS
(dbu3UYeCcKre 3aKOHBI M TIPUHIIMIIBL: 3aKOH BCEMUpPHOTO TaroTeHus, I, 11 u
IIT 3akonbl Hpr0TOHA, 3aKOH COXpAHEHHUSI MEXaHUYECKON IHEPIUH, 3aKOH
COXPAaHCHHUS HMITYJIbCA, MPHUHIMII CYNEPIIO3UIUN  CWJI, TPHHIIMII
paBHOMNpaBUs  WHEPIHUAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYJISIPHO-
KHHETHUYECKYI0 TEOPUIO CTPOCHHUSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeIHeM KHHETUYECKON SHEPruu TEIUIOBOTO JBHXCHHUS MOJIEKYT C
a0COIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpPaHEHHUS ANEKTPUUYECKOTO 3apsA/a, 3aKkoH KysoHa; mpu 3TOM pa3inyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpAXKEHUE U
ycIiioBuUs (TpaHMIIbl, 00JIaCTH) MPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIlIMH, TPHUOOPOB U
TEXHHUYECKUX yCTPOMCTB; pa3iuyaTh YCIOBHS UX 0e30MacHOro
MCIIOJIb30BaHUsS B IOBCETHEBHOM JKU3HU

10.9

BrimmongaTs OKCIICPUMCHTBI IO HCCJICIOBAHUTIO (1)I/ISI/I‘ICCKI/IX SIBJIEHUU U
IIPOLIECCOB C MCIOJB30BAaHUEM IPSAMBIX M KOCBEHHBIX W3MEPECHHMU; NPH
sToM GopMyIupoBaTh Npobiemy (3ajady) W THIOTE3Y Y4YEOHOTO
HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000PYI0BaHMUS,
MPOBOAMTD OMBIT U POPMYITUPOBATEH BHIBOIBI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIBHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (DHU3UYECKHUMH BEIUYUHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yNbTaThl TOJYYCHHOW 3aBUCHMOCTH
(U3UYECKUX BEIMYMH B BUE TaOMUIl W TpaduKOB, AeNaTh BBIBOIKI 11O
pe3ysbpTaTaM UCCIIEeI0OBaHMS

10.12

CobumoaTe paBuiia 6€30MacHOro TPyJa MPHU MPOBEACHUN UCCIICTOBAHUIA
B paMKax Yy4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOGKTHOfI ACATCIIBHOCTU C UCIIOJIB30BAHUEM U3MCPUTEIIBHBIX YCTPOI;'ICTB
1 1a060paTopHOTO 000PYIOBAHUS

10.13

Pemate pacuy€rHble 3amauu C SIBHO 3aJaHHON (PM3WYECKOH MOJEINBIO,
UCTIONB3Ys (pU3MUECKUE 3aKOHBI U TPUHIUIIBI; HA OCHOBE aHAJIN3a YCIOBHS
3aJjauy BEIOUPATh (PU3HUECKYIO MOJEIb, BBIICIATh (PU3HMUECKUE BEIINIUHBI
u (GopMyibl, HEOOXOIUMBIE I €€ pELIeHHs, MPOBOIUTH PAaCUEThl U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HAYE€HUs (PU3NUECKON BETMUNHbI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUYHMBYIO LEMNOYKY PACCYXJCHUU C OMOpPOM Ha H3yuEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTe MpU  pelmIeHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKa, CTPYKTYpUPOBaHUS,
UHTEpPHpETallid M TPEJICTaBICHUs Y4eOHOH M HAyYHO-TIOMYJISPHOM
uHpOpMaLUY, HOJYYEHHOM M3 pa3iM4yHbIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh [10JIy4aeMyI0 HHPOPMALIHIO

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apyOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0OBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TEOpETHUECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM )KU3HH
s obecniedeHust 0€30MACHOCTH TMpH  OOpalieHHH ¢ MpudopamMu H
TEXHUYECKUMHU yCTPONUCTBAMH, JJISi COXPAHEHHS 3I0POBBSI U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpefe

PaGoraTe B rpyIine ¢ BBIIOJHEHHUEM PA3JIUYHBIX COLUATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPyMIbl, PAMOHATIBLHO PAaCIpPEAesTh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBLIX CHUTyallMAX, aACKBATHO
OLICHMBATb BKJIaJ KaXIOro H3 YYAaCTHHUKOB TIpPYyHIIbl B PCHICHUC
paccMaTpuBaeMoi IpoOIeMbI

11 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJjbTara

11.1

11.2

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeIbLHOI MPOrpaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMoHCTpHpOBATh HAa IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUH
COBPEMEHHOI HayYHO! KapTUHBI MUPA, B PAa3BUTUN COBPEMEHHOM TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
eIMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh T'PaHULIBI NPUMEHEHUS HM3YUYEHHBIX (U3UYECKUX MOJIEIEH:
TOYEYHBIN AIIEKTPUYECKUI 3apsij, SAEpHas MOJENb aroMa, HyKJIOHHAs
MO/IEJIb aTOMHOT'O Si/ipa MPH pelieHNH (PU3NIECKUX 3a/1a4

11.3

Pacno3naBath (Qu3nueckue siBIeHUS (MpoLEcchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOUN (PU3UKU: dJIEKTpUUECKast
HPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JI€HCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJJIEKTPOMATrHUTHAs WMHIYKIMS,
JIeHICTBHE MarHUTHOT'O 110JI1 HA TPOBOAHMK C TOKOM U IBUXKYILUICS 3aps,
AIIEKTPOMarHUTHBIE KoJiebaHuss ¥ BOJIHBI, IPSIMOJIMHEMHOE
pacrpocTpaHeHHE CBeTa, OTpa)KCHHE, NpeloMiIeHHe, HHTepdepeHuus,
JU(pakuus U NOJIspU3alus cBeTa, AUCIEpCus cBeTa, (POTONIEKTPUUECKHUIMA




s ekt (poroaddext), cBeToBOE HaBlIeHNE, BOBHUKHOBEHUE TMHEHUATOTO
CIeKTpa  aTtoMa  BOJOPOJA, CCTECTBEHHAas W HCKYCCTBEHHAs
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3YYCHHBIE CBOMCTBA BeleCTBa (JIEKTPUIECKIE, MAaTHUTHBIE,
ONTHYECKUE, DICKTPHUECKYI0 TPOBOJAMMOCTH PA3IUYHBIX Cpelo) U
AJICKTPOMArHUTHBIC SBICHHS (TIPOIECCHI), UCTONB3ys (PHU3UUeCcKue
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTUBICHHUE, PAa3HOCTh IMOTEHIIUAJIOB,
OJIC, pabora TOKa, MHAYKIHUS MarHUTHOTO IO, cuja Ammepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYyIIKH, OHEPIHsl JJICKTPUUYECKOTO |
MarHUTHOTO TOJIEH, MEpPHOJ M YacToTa KojeOaHWi B KOJeOaTeIbHOM
KOHType, 3apsl ¥ CcWjla TOKa B TPOIECCe TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHWU, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI; IPU ONHUCAHUU TPABHILHO TPAKTOBATH (DH3UUECKHUIA CMBICIT
UCIONIb3YEMBIX BENUYHMH, MX OOO3HAUYCHHS U EJAWHMIIBI; YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIIME AAHHYIO (U3MUECKYIO BEIUYUHY C JIPYTUMU
BEIIMYMHAMU

11.5

11.6

OnuceiBaTh M3yYCHHBIC KBAHTOBBIC SIBICHHUS W TPOIECCHI, HCIIOJIB3YS
(GU3HYECKUE BEIUYHMHBI: CKOPOCTh 3JCKTPOMATHWTHBIX BOJIH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, HHEPruss M UMIYJIbCc (OTOHA, TEpUOa
MOJNTypacrnaja, SHEPTusl CBA3M aTOMHBIX SiJiep; MPH OMUCAHUU MPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HCIONB3YEMbIX  BEIMYUH, UX
0003HaYeHHs ¥ €IMHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSA3BIBAIOIIUE JAHHYIO
bu3NYECKy0 BEIHUMHY C JPYTUMHU BEIMUYMHAMH, BBIYUCIATH 3HAUYCHUE
(hUBUYECKON BETMYUHBI

AHanu3upoBath  (pU3MUYECKHE TPOLECChl M SBJICHUSA, MHCIOJb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMa,  3aKOHBI
MIOCJIEZ0BATENBHOIO U NApaJUIEIbHOTO COEIMHEHNS TPOBOAHUKOB, 3aKOH
dxoyns — JleHma, 3akOH DSJEKTPOMarHUTHOW MHAYKLUH, 3aKOH
MPSIMOJIMHEMHOTO PacHpOCTpaHEHUs! CBETa, 3aKOHBI OTPAXKEHHs CBeETa,
3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE DWHINTeHa Uit hoTodddexTa,
3aKOH COXpaHEHUS OHHEpPruH, 3aKOH COXPAHEHUS WMIIYJIbCa, 3aKOH
COXPaHEHMsI JJIEKTPUYECKOro 3apsaa, 3aKOH COXPAHEHUS MacCOBOTO
qucia, NocTynarsl bopa, 3aKkoH paJnOakTUBHOIO pacnaja; MpU ITOM
pa3nuyarh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIpQ)KEHUE U YCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

Omnpenenars HampaBlI€HUE BEKTOpAa WHAYKIMM MAarHUTHOTO  IOJIA
IIPOBOAHMKA C TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh ¥ ONHUCHIBATh M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pPKaJioM,
TOHKOHU JIMH30H

11.9

BBIMONMHATE KCHEPUMEHTHI 10 MCCIIEJOBAHUIO (DU3NYECKUX SIBICHUN U
IPOIIECCOB C HCHOJIb30BAHUEM NPSMBIX M KOCBEHHBIX M3MEpEHHIA; MpH
3ToM (QopMmynupoBaTh mpoOiieMy (3ahady) M THIOTE3y Y4eOHOTro




AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BAHHS,
MIPOBOAMTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEINYHH;
IIPU 3TOM BBIOMpATh ONTHMAJIBHBINA COCOO M3MEPEHHUs U HCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU AITOM KOHCTPYUPOBATh YCTAaHOBKY, (DMKCUPOBAThH
pe3yJIbTaThl MOMYYEHHOW 3aBHCUMOCTH (DM3MYECKUX BEIUYMH B BUJC
Ta0JIUIl ¥ TPapUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

ColuroaTh npaBuIia 6€30IIaCHOrO TPY/Aa IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax y4eOHOro OSKCHEpHMEHTa, Yy4eOHO-HUCCICIOBATEIBCKOH U
HPOEKTHOW JESATENbHOCTU C UCTIOIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOHUCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacu€THble 3amaud C SBHO 3aJaHHON (PU3MYECKOW MOJCIIBIO,
UCIONB3YS (PU3UUECKHE 3aKOHBI U TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3aJ1a4M BEIOUpaTh (PU3UUYECKYIO MOJEIb, BHIACTATH PU3NUECKIE BETHUNHBI
u (opmyssl, HeoOxXomuMmble sl €€ pelleHus, MPOBOAUTH PACUETHI U
OIICHUBATh PEATLHOCTb IMOJIYYCHHOTO 3HAYCHHS (PH3NICCKON BEITMIHHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTUBOPCUUBYIO LICIIOYKY paCCY)KZ[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBLIC
3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHUMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MHPOPMALIMOHHbIE TEXHOJOTMM JJs TOHMCKa, CTPYKTypUPOBaHUS,
UHTEpHpeTallud M TpPeJICTaBIeHUs y4eOHOH M Hay4YHO-TIOMYJSPHOM
uHpOpMaLUY, TMOJYYEHHOM M3 pa3lU4yHbIX HCTOYHUKOB; KPUTHYECKH
aHAJTM3UPOBATh MOJTy4aeMyI0 HHPOPMALIHIO

OOBSACHATh NPUHLUIBI JACWCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuyaTh YCJIOBUS HX O€30MacHOr0 WCIHOJIb30BAaHUS B
OBCEIHEBHON KU3HU

11.17

[IpuBoauTe mHpUMEpHl BKJIAaJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPY’KAIOILIETO
MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEIHEBHOM KU3HU
uist o0ecrieyeHus: 0O€30macHOCTH MpH oOpallleHuu ¢ mpubopamMu U
TEXHUYECKUMHU yCTPONUCTBAMH, JJISI COXPAHEHHS 3I0POBBS U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpefe

PaboTtare B rpynme ¢ BBIMOJIHEHHEM Pa3IMYHBIX COIMAJIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHAIBHO PACIIPENENATh 00S3aHHOCTH
U TUTAHWPOBAaTh ACATEIBHOCTh B HECTAHJAPTHBIX CHTYAIHsX, aIEKBATHO
OIICHWBATh BKJIAJ KaXKJOTO U3 YYACTHHKOB TPYIIbI B pEIICHHUE
paccMaTpuBaeMoi TPOOIEMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupone. Haydnele meronsl
ITO3HAHUS OKPY’KaroILEro MUpa. Ponb
DKCIEPUMEHTa M TEOpUU B IIpOLECCE IMO3HAHUSA
OPUPOJIBI. DKCIIEPUMEHT B (PU3UKE

1.2

MogenupoBanre  (QU3HYECKHX  SBJICHUH U
npoueccoB. Hayunble runoressl. ®Pusznueckue
3aKOHbBI W Teopuu. ['paHUIBl NPUMEHUMOCTH
¢busznyeckux 3akoHOB. [IpUHIUI COOTBETCTBUSI.
Ponrb u wMecto ¢usuku B GOpMUPOBAHUU
COBPEMEHHON HAay4yHOM KapTUHbBl MHpa, B
MPaKTUYECKON JEATEIbHOCTH JIFOIEN

MEXAHUKA

2.1.1

#i#HPari#KUHEMATUKA
Mexannueckoe  aBwkeHHE. OTHOCHTEIBHOCTH
MEXaHUYECKOT0 JBMWKeHHA. (CucremMa oOTcyéTa.
Tpaexropus

[lepemenienne, CKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpEHUE
MaTepualbHOM TOYKM, HMX IMPOCKIUU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJI0KEHHE CKOPOCTEMN

2.1

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MPSMOJIMHENHOE IBUKCHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHH:,
IIyTH WU IEPEMEILECHHUS MATepUaIbHON TOYKU OT
BpEMEHU

CBobomHOe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

KpuBonuneiinoe JIBUYKEHUE. PaBHOMepHOE
JIBUKEHHE MaTepUAIbHON TOUKH MO OKPY>KHOCTH.
VYrioBasi CKOpOCTb, JIMHEHHAs CKOPOCTh. [lepuoa u
yactoTa. LleHTpocTpemMurenbHoe ycKopeHue

TexHudeckue yCTpOMCTBA: CIUIAOMETP, JBUKECHUE
CHapsI0B, LICTIHBIC U PEMEHHBIE NIEpeAaun




2.2
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[Tpaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctd. MccinenoBaHue COOTHOLIEHUS MEXKIY
Iy TSIMH, IIPONICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIC PABHBIC IPOMEXYTKH BPEMEHNU
IIPY PAaBHOYCKOPEHHOM JBMJKEHUU C HA4YaJbHON
CKOpOCTBIO, paBHOW Hyi0. M3ydeHue IBHIKEHUS
HIapHKa B BA3KOHM KUIAKOCTU. V3yueHue NBUKEHHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

#HPari## IUHAMUKA

2.2.1

IIpunuun otHocurensHOCTH ['amunes. IlepBsiid
3ak0oH Hprorona. lHepuuanbHbIle CUCTEMBI OTCUETA

222

223

Macca Tena. Cuia. HpI/IHI_II/IH Cynepro3nuu CuJl

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoi cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA J171s1 MaTepHallbHbIX TOUYEK

224

3aKkoH BCceMHUpPHOTO TAroTeHus. Cuia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

2.2.5

2.2.6

Cuna ynpyrocrtu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIBXKEHHUS U cuia TpeHus nokos. Kosppuunent
TpeHus. Cuiia COnpoTUBIICHNUS NPH IBUKEHUH Tea
B )KMJIKOCTHU HJIU Ta3e

2.2.7

[MocTynarenpHOe ¥ BpallaTeNbHOE JBIKCHHE
abCoIIIOTHO TBEPOTO TeNa

228

229

2.2.10

MOMEHT CHIBl OTHOCHUTEIBHO OCH BpAaIICHHUS.
[Imeyo cumbl. YcmoBusi paBHOBECHS TBEPIOTO Tela
B ICO

Texuuyeckue yCTpOﬁCTBaI HNOAIIHITHHUKH,
ABMIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

[Ipaktuueckue paboTel. M3ydeHue aBHKEHUS
Opycka 1Mo HaKJIOHHOW IMJIOCKOCTH MOJ JEHCTBUEM
HECKOJIbKUX CuiI. MccnenoBanne 3aBUCUMOCTH CUIT
VOPYTOCTH, BO3HHUKAIOMIMX B AePOpMHUpPYEMOi
MPYXUHE U PE3UHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue yciaoBuii paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILIEHUS

##H#ParH###3AKOHBI COXPAHEHIMA B MEXAHUKE

NUmnynbc  MarepuasbHOM  TOYKH,  CHCTEMBI

2.3.1 MaTepUAIbHBIX  TOoueK. HMmmynse cuibl  ©
M3MEHEHUE UMITyJIbCca Tella
)32 3akoH coxpaneHus: ummynbsca B MCO. PeaktuBHoe

NBIYKEHHUE




233 Pab6ota cuibl
234 MoIHOCTb CHIBI
)35 Kunernueckass »Heprus MaTepuUaIbHOM TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
ITorenumanpHas sHeprus. lloreHnuanbHas sHeprus
236 yIpyro neGpopMHUPOBaHHON HPYKUHBI.
o [MoTeHumanpHas SHEPrust Tena BOIHM3H
IIOBEPXHOCTU 3€MJIU
[ToTeHuManbHbIE U HENOTEHIMAJIbHBIE CUIIbL. CBSI3b
3.7 paboOThl HENOTEHUUAIbHBIX CHUJI C H3MEHEHHEM
o MEXaHMUYECKOW JHEPIMH CHCTEMBI TEI. 3aKOH
COXpaHEHUs MEXaHUUECKON IHEPTUU
2.3.8 Yipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue yCTpPOMCTBA: JBUKCHUE  PAKET,
o BOJIOMET, KOIIEP, IPY>KUHHBIA ITUCTOJIET
[Ipaktnueckue  pabotel.  W3yuenuwe  cBsi3u
23,10 CKOpPOCTEMl  Ten  Npu  HEynpyrom  yJaape.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3BMEHEHUEM
MEXaHUYECKOM IHEPTUU Tesa

3.1

MOJIEKVYJISIPHASA ©®U3UKA 1 TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHoBHbIE TOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEeOpuU. BpOyHOBCKOE JBH)KECHHE.
Huddysusi. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

Mopenu cTpoeHus ra3oB, KUIKOCTEHM U TBEPIBIX
Tell U OOBICHEHHE CBOWCTB BEIECTBA HAa OCHOBE
STHUX MOJIEJIer

Macca  monekyn.  KommuecTBo — BemiecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. lllkana remneparyp Llenbcus

Mopenp uaeanbHOro raza. OCHOBHOE YpaBHEHHE
MOJIGKynSIpHO-KI/IHeTI/ILIeCKOfI TEOpHUH HUACAIIBHOTO
rasa

AOlcomoTHas TemmepaTypa Kak Mepa CpeaHen
KUHETUYECKOM OHCPIrur TCIJIOBOTO JBUIKCHUSA
yactui rasza. [llkana remneparyp KeiapBuna

VYpaBuenune Kianelipona — MeHaeneeBa. 3akoH
JanproHa




3.2
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I'azoBbIe 3ak0HBI. M30Mponieccsl B UACAIBHOM rase
C MOCTOSIHHBIM KOJINYECTBOM BEIIECTBA: U30TEPMA,
n30Xxo0pa, n3odapa

3.1.10

TexHUYECKUE YCTPOUCTBA: TEPMOMETP, OapomeTp

[IpakTnueckue paboTel. 3mepeHue  macchl
BO3[yXa B KJIaccHOM komHare. VccnengoBaHue
3aBHCHUMOCTH MEXJIy MapaMeTpamMu COCTOSHUS
pa3peKeHHOTro raza

OCHOBbI TEPMOJIMHAMUMKNA

3.2.1

TepmonuHamuueckass  CUCTEMA. BnyTtpenHsa
SHEPTHUs TEPMOAMHAMUYECKON CHCTEMBI H CTIOCOOBI
€€ N3MeHEeHNA

322

3.23

3.24

KomnyecTBO TEImJIOTEI M pa60Ta. BHYTpeHHHSI
SHEPIHA OAHOATOMHOI'O NACAIIBHOI'O Ia3a

Bunasr TeIIoNepelayun: TETUIONPOBOHOCTb,
KOHBEKLHUs, u3ilydeHue. TermnoémMkocTs Tena.
VnaenpHasd TEIOEMKOCTH BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbIii 3akOH TepMoauHaMUKH. [IpuMeHeHue

IIEPBOT0 3aKOHA TEPMOAMHAMUKH K U30IPOLIECCAM.
I'paduueckas uHTEpIIpeTalyst padoThI raza

3.2.5

TeroBble  MammHbl.  [IpUHIMOBI  AEUCTBHS
TeryIoBbIX MaimuH. [IpeoOpazoBaHusi »HEpruu B
TEIUIOBbIX MamuHax. KoadduimeHt mone3sHoro
nevictBust (manmee — KIIJ[) TermiaoBoil MamivuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon Tepmomunamuku. HeoOGpatumocTthb
IIPOLIECCOB B IpHUpoAe. TeruioBble JBUTATENH.
DKonorudeckue npooIeMbl TETIOIHEPTeTUKH

3.2.7

3.2.8

TexHuueckune YCTpOWCTBA: JIBUTaTellb
BHYTPEHHEIr0 CropaHusi, ObITOBOW XOJIOAUJIBHUK,
KOHJIUIIHOHED

[Tpaktuyeckue paboTsl. M3MepeHue yaenbHON
TEIJIOEMKOCTH

#i#HPart## AT PET ATHBIE COCTOSHU A BEILIECBA. ®A30BbIE

INEPEXO/IbI

[TapooGpa3oBanue u koHnmeHcanus. Mcnapenune u

3.3.1 KUIIEHUE. YeNbHas TEIUIoTa IMapooOpa3OBaHMUs.
3aBUCHUMOCTh TeMIIEpaTyphbl KUTICHUSI OT 1aBJICHUS
332 A6COHIOTH3.51 u OTHOCHUTCIIbHAasA BJIAXKHOCTDH

BO3Ayxa. HacwileHHsIil map




3.33

Teépnoe Tenmo. Kpucrammdeckue u amopdHbie
TeJla. AHU30TPONUS CBOMCTB KpUCTAILIOB. JKukue
KpucTauibl. COBpEMEHHbBIE MaTEpHUaIbI

334

3.3.5

[InaBiienne u KpUucTauIM3aus. Y IeJbHas TEIoTa
riaBnenus. CyOmumarus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudeckue  yCTpOMCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIyYECHUS
COBPEMEHHBIX  MAaT€pUaJIOB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[TpakTueckue paboTbl. M3mepeHue BIAKHOCTU
BO3yXa

4.1

SJIEKTPOAMHAMUKA
#i#HPart##IJIEKTPOCTATUKA

4.1.1

4.1.2

OnekTpuzanust Teia. OJEKTpUueckui 3apsa. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKU

4.1.3
4.14

3aKOH COXpaHEHHS JIEKTPUIECKOTO 3apsiia

B3aumopeiictsue 3apsa10B. 3akoH Kynona

DnekTpuueckoe ToJe. HanpspokéHHoCTb
ANEKTpUYECKOro mnoisd. IIpuHuun cyneprno3unum.
JIuHMN HANPSHKEHHOCTH JIEKTPUYECKOTO OIS

Pabora CHUII BIEKTPOCTATHYECKOTO HOJIS.
ITorenuuain. Pa3HoCTh NOTEHIINATIOB

IIpoBOAHMKM M JHMINEKTPUKHM B IOCTOSHHOM
AIIEKTPUYECKOM noJe. Jusnexkrpudeckas
IIPOHUIIAEMOCTh

OnekTpoéMkocTb. KoHeHcaTop. DIIeKTpOEMKOCTD
IUIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsKEHHOIO
KOHJIEHCaTopa

TexHuueckune YCTpOWCTBA: AJIEKTPOCKOT,
JIIEKTPOMETP,  DJJICKTPOCTATHYECKas  3alIUTa,
3a3eMJICHHE  AJIEKTPONPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYHUHBIN IPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

HHHPar##H#IIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

4.2.1

VYcnoBus CYIIECTBOBAHUSA MIOCTOSIHHOT'O
anekTpuueckoro Toka. Hcrounwku Toka. Cuna
TOKa. I1OCTOAHHBIN TOK




422

Hanpspkenune. 3akon Oma 1 ygacTka Lenu

423

424

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,Z[CJ'II)HOG
COIIPOTUBJICHUEC BCUICCTBA

HOCJ’ICI[OB&TCJ'II)HOC, napaji€jibHOC, CMCIIAaHHOC
COCINMHCHUEC ITPOBOIHUKOB

4.2.5

PaboTa snekrpuueckoro toka. 3akoH JDxoymus —
Jlenua

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTpoiaBkymas cuna (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Oma  gns 1ONHOM  (3aMKHYTOM)
aneKTpruecKoi renu. KopoTkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAUIOB  OT
teMriepaTypbl. CBepXIpOBOIUMOCTh

429

4.2.10

4.2.11

OnekTpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

[TonynpoBonuuku. CoOCTBEHHass ¥ MpUMECHas
MIPOBOJIMMOCTh MOJYNPOBOJAHUKOB. CBOMCTBa p-n
nepexoza. [lomynpoBogHUKOBBIE TPUOOPHI
DNIeKTPUUECKUI TOK B 3JEKTPOJIUTAX.
DNEKTPONUTHYECKAsT AUCCOLMAIUA. DIEKTPOIIN3

4.2.12

DneKTpuuecKuii TOK B razax. CaMoCTOSATENbHBIN U
HECAMOCTOSITENIBHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENILHOTO pa3psana. Monuus. [1lnazma

4.2.13

TexHnuyeckue ycTpoicTBa: aMIepMeTp, BOJIBTMETP,
peocrar, HCTOYHHUKHN TOKa,
AJIEKTPOHArpEBATEbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPHUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS, BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHUKa

4.2.14

[TpakTueckue paboThl. V3yueHue CMeENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKA TOKa UM €ro
BHYTPEHHEro  compoTuBieHus.  Habmonenue
JJIEKTPOJIU3a

11 KIIACC




Kon
pasaena

4

4.3

Koanposepsiemoro
3J1eMEHTa

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

OJIEKTPOAMMHAMUKA

##HPar#HH#MAT' HUTHOE ITOJIE. SJIEKTPOMATI'HUTHASI MHAY KN A

43.1

TlocTostHHBIE MAarduThbl. B3aumoaelicTBue
HOCTOSHHBIX MAarHUTOB

432

433

434

MarnauTHOe nojie. BekTop MarHuTHOM MHAYKIWH.
[IpuHnun cynepno3uuuu. JIMHMM MarHUTHON
WHAYKIUH. Kaptuna  nuHwmit MarauTHOUI
WH]TyKIIUHU TI0JIs1 TOCTOSIHHBIX MarHUTOB

MarnuTtHoe 1noJje npoBoJHuKa ¢ TokoM. KapTuHa
JUHUI TONS JUIMHHOTO MPSMOTO MPOBOJHUKA U
3aMKHYTOTI'O KOJIBIICBOI'O IPOBOJJHHUKA, KaTYIIKH C
TokoM. OmneiT  Opcrega.  BzaumoneiictBue
IIPOBOAHHUKOB C TOKOM

Cuna Ammnepa, €€ MOJIyJIb U HaIIPaBIICHUE

4.3.5

Cuna JlopeHua, €€ Monaynb M HalpaBiCHUE.
JIBu>keHHe 3apsKeHHOM 4acTUIBI B OAHOPOTHOM
MarHuTHOM noje. Pabota cumbl Jlopenia

4.3.6
4.3.7

SIBneHue AIEeKTPOMAarHUTHON UHAYKIUU

IToTok BCKTOpPa Mar"HuTHOM HHAYKOHUN

43.8

OAC wuHaykuuu. 3aKkoH AJIEKTPOMAarHUTHOM
nHaykunu dapanes

439

4.3.10

BuxpeBoe anextpuueckoe none. IC nHAYKIMH
B MPOBOJHUKE, JBHXKYIIEMCS MOCTYNATEIbHO B
OJIHOPO/IHOM MarHUTHOM I10Jie

[IpaBuno Jlenna

4.3.11

4.3.12
4.3.13

NupykTtuBHOCTH. SBNeHue camonHaykiuu. DJ1C
CaMOWHIYKITUU

3Hepr1/151 MAarauMTHOIO ITOJIAA KaTyIlIKU ¢ TOKOM

DIJIEKTPOMArHuTHOE T0JIe

4.3.14

4.3.15

Texnuueckue yCTpOﬁCTBaI IIOCTOAHHBIC
MAar"uThbl, S3JICKTPOMArHWThl, SJICKTPOABUIATCIIb,
YCKOPHUTEINU OJICEMCHTApPHBIX HaCTHII,
WHAYKIWOHHAA II€Yb

[IpakTuyeckue paboThl. M3ydyeHHe MarHUTHOTO
OJIs1 KaTyLIKU ¢ TOKOoM. McciienoBanue AeicTBUs
MOCTOSHHOTO MAarHuTa Ha pPaMKy C TOKOM.
UccnenoBanue  sBIEHUA  DJIEKTPOMArHUTHOM
WHIYKIWA

KOJIEBAHMA 1 BOJIHBI




5.1

#i#HPartit#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

Koneodarensaas cUCTEMA. CBo0OogHbBIE
KoJIe0aHMUsL. I"apmonnueckue KoJIe0aHusL.
[Tepuon, yactora, amrmuTyaa U paza KoIeOaHmit

[Ipy»)uHHBII MasiITHUK. MaremaTnueckuit
MasiTHUK

5.13

YpaBHeHue TapMOHUYECKHX KoJIeOaHUH.
Kunematnueckoen AMHaAMUYECKOE OINMCAHHUE
K0J1e0aTeIbHOTrO ABUKCHUS

5.14

[IpeBpamieHue 53HEpruM IIpd TAPMOHUYECKUX
kosneOaHusx. CBA3b aMIUIUTYAbl KOJIeOaHM
MCXOJHOW BEIMUYMHBI C aMIUIUTY1aMU KOJIeOaHU
€€ CKOPOCTH U YCKOPEHUS

5.1.5

KonebarenbHblit KOHTYP. CBobOoaHbIE
AJIEKTPOMAarHuTHBIE KOJEOAaHHUS B UACAJIbHOM
KoJe0aTeNbHOM KOHTYpe. AHAJIOTUS MEXIy
MEXaHUYECKUMH u AJIEKTPOMArHUTHBIMU
kosnebanusamu. @opmyna Tomcona

5.1.6

5.1.7

5.1.8

3akoH COXpPAaHCHUSA OHCPruM B HUACAIBHOM
KoJIeOaTeIbHOM KOHTYPE

BBIHY)KI[GHHLIC MCXaHHUYCCKUC KoJIeOaHMsI.
Pe3onanc. Pe3onancHas KpuBas. BBIHY)I(HCHHLIC
QJICKTPOMArHUTHBIC KoJIeOaHHS.

IIepemeHHbII TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) nepeMeHHoro TOKa. AMHJII/ITYI[HOG n
JICUCTBYIOIIEE  3HAYEHUWE CWJIbI TOKAa U
HaprDKCHI/ISI

5.1.10

Tpancdopmarop. IlpousBoncTBo, mnepenada u
norpebieHue JNEKTPUIECKOMN SHEPTHH.
OKOJIOTMYECKHUE PUCKH TMPU  MPOU3BOJICTBE
JIEKTPUIECKOMN DHEPIUU. Kynerypa
WCIIOJIb30BAHUS 3IEKTPOIHEPT U B
IIOBCEIHEBHOM KU3HU

5.1.11

5.1.12

Texuuueckue yCTpoOiicTBa: ceifcmorpad,
3JEKTPUYECKNN 3BOHOK, JIMHUHU 3JIEKTpoIepead

[IpakTuueckue paboThL. UccnenoBanue
3aBUCHMOCTH TIEpPHOJa MallbIX KoJieOaHuii rpy3a
Ha HUTU OT [UIMHBI HUTA W MAacChl TIpy3a.
HccnenoBanne nepeMeHHOro0 TOKa B ILIEMH U3
MOCIIEZIOBATEIbHO COCAMHEHHBIX KOHAEHCATOpA,
KaTyIIKU U Pe3UcTopa




5.2

#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

522

523

Mexanuyeckue BOJIHBI, YCIIOBHS
pacIpoCTpaHEHHUs. [Iepuon. Ckopoctb
pacrpocTpaHeHus U JuiMHA BOJHBL [lonepednsie
Y TIPOJI0JIbHBIE BOJHBI

###Par###  Uurepbepenius u  audpakius
MEXaHUYECKUX BOJIH

3Byk. CkOpocTh 3ByKa. ['pOMKOCTH 3BYyKa.
BricoTta Tona. TemOp 3ByKa

524

DNEeKTPOMarHUTHHIE BOJIHBIL. Y CJIOBUS U3IIy4EHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTtanuss BektopoB E, B wm v B
JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHUE,
IIpEIOMIICHUE, MOJISIpA3ALUS, nudpaxus,
uaTeppepenys. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

[[lkana >MeKTpPOMAarHUTHBIX BOJH. llpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMIBI ~ pagMoOCBSA3M M TEJIEBUICHUS.
Panuonokanusi. DneKTpOMarHUTHOE 3arps3HEHUE
OKpY’Karolllen cpebl

5.2.8

Texauueckue YCTpOWCTBA: MY3bIKAJIbHBIC
MHCTPYMEHTBI, YJIbTPAa3ByKOBas IMArHOCTHKA B
TEXHUKE U MEIULMHE, pajxap, paauoONpUEMHUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBU-neun

53

5.3.1

532

#iHPartH##OII TUKA
[IpsimonuHEiHOE pacnupoOCTpaHEHUE CBETa B
oxHopoaHo# cpene. JIyd cBera
OtpaxxeHne cBeTa. 3aKOHBI OTPAKEHHUs CBETA.
[TocTpoenne n3o0paskeHHi B INIOCKOM 3epKalie

533

534

535

[Ipenomiienne cBeta. 3aKOHBI MPEITOMIICHUS
cBeTa. AOCOJIIOTHBIN MOKa3aTeb NPeIoMIICHUS

[TonmHoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YTOJI ITIOJTHOTO BHYTPEHHETO OTPAXKEHUS

Hucnepcusi cera. CHOXHBIM cocTaB 0enoro
ceera. LBer

5.3.6

Colwuparonie U paccerBaronIue JUH3bI. TOHKas
nuH3a. DOKyCHOE pacCTOSTHUE M OTITHYECKAs Chjia
TOHKOW nuH3bL. [locTpoeHne wu300pakeHWd B
coOMparmux ¥  PacCEeHBAIOIIMX  JIMH3AX.




dopMyia TOHKOH JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE
JIMH301

5.3.7

5.3.8

539

5.3.10

IIpenensl  DPUMEHUMOCTH  T€OMETPUYECKOM
ONTUKH

Hutepdepennus CBeTa. Korepentnsie
WCTOYHUKHU. Y CIIOBUS HAOIIOACHUSI MAaKCUMYMOB
U MUHUMYMOB B MHTE€P(PEPEHLUHUOHHONW KapTHHE
OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakius ceera. JudpakuvonHas pemérka.
YcnoBue HaOmOAEHUSA TJIaBHBIX MaKCHMYyMOB
MpU MaJeHUU MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY

Honﬂpnsauym CBCTa

5.3.11

TexHuueckue  ycTpoWcTBa:  OYKH,  JIyIa,
¢oroanmapar, IIPOECKIIMOHHBIN anmapar,
MHKDPOCKOII, TEJECKON, BOJOKOHHAs OITHKA,
TUGpaKIUOHHAs PEIIETKA, MOISIPOU]

53.12

[IpakTuueckue paboThl. VM3mepeHue mokazaTesns
MIPETOMIICHUSI. Hccnenosanue CBOMCTB
n300pakeHU B JINH3aX. Hab6monenue
JTUCTIEPCUU CBETa

BJIEMEHTbI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunbr MPUMEHUMOCTH KJIaCCHUYECKOM
MEXaHMKHU. [Toctynatet TEOpUHU
OTHOCUTEIIBHOCTA: WHBAPUAHTHOCTH  MOJIYJIS
CKOpOCTM  CB€Ta B  BaKyyMe, IPUHLMI
OTHOCHUTEIBHOCTH DHHINTEHHA

6.2

OTHOCHUTENHLHOCTD OOTHOBPEMCHHOCTH.
33MCIIJ'ICHI/IC BPEMCHHU U COKpAIICHUC NJIMHBL

6.3

6.4

DHEprusi ¥ UMITYJILC CBOOOTHOM YaCTHIIBI

CBs3p  Macchl C DHEPrueil M UMIYJIbCOM
CBOOOTHOM YacCTHIIbI. DHEPTHUs MOKOSI CBOOOIHOM
YaCTHUIIBI

7.1

KBAHTOBA ®U3MKA

H##Par###3JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonsl. Dopmyna IlmaHka cBsS3M 3HEPrUU
¢doTOHA € ero 4acTOTOW. DHEPrusi U HMITYJIbC
¢doToHa

7.1.2

OtkpeiTHe ©  wuccienoBanue  (orodddexra.
Omnpiter A.I'. CtoneroBa. 3akons! pororddhexra




7.2

7.3

7.1.3

VYpaBuenue DOifHmreliHa 118 QoToddpdekra.
«Kpacnas rpanuna» ¢portodaddexra

7.1.4
7.1.5

Hasnenue ceeta. Onbitel [1.H. Jlebenena

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHuyeckue yCTPOMCTRA: (OTO3JIEMEHT,
dboTonaTuuk, comHeYHas OaTapesi, CBETOIUO,T

CTPOEHME ATOMA

7.2.1

Mopnens atoma Tomcona. OnbiTel Pesepdopaa
10 UCCJIEI0BAHUIO CTPOEHUS aToMa.
[InanerapHas Mojenb aToMa

7.2.2

[Toctynarer bopa. M3nyueHune u mnoryionieHue
(OTOHOB TP MEPEXO0/Ie aTOMa C OJJHOTO YPOBHS
sHepruu Ha apyroil. Bumel cnexktpoB. Crnektp
YPOBHEW SHEPTUH aTOMa BOJAOPOAA

7.2.3

7.2.4

7.2.5

BousiHoBeIe cBoiicTBa yacTuil. BosHbl e bpoins.
KopnyckynsapHo-BOIHOBOM JyaJIA3M.
Judpaxius 3JeKTPOHOB Ha KpUCTaIaX
CHoHTaHHOE W  BBIHYXXJIEHHOE HW3JIyYEHHE.
YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa
TexHuyeckue  yCTpOKMCTBa: CIEKTPAJIbHBII

aHamM3  (CHEeKTPOCKOIl), Jia3ep, KBAaHTOBBIM
KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHL. Habmonenue
JINHENYaTOro CIEKTpa

ATOMHOE A1PO

7.3.1

Meroasl HaOJII0IEHUS U pEerucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OTKkpbITHE PannoOaKTUBHOCTH. OnbIThI
Pesepdbopna mo  ompeneneHuio  cocTaBa
paanoakTUBHOrO m3nydyeHus. CoiictBa anbda-,
oera-, ramma-Hu3JIy4eHHus. Bnuszue
PaaMOaKTUBHOCTH HA KUBBIE OpPraHU3MBI

7.3.3

7.3.4

OtkpeiTHE TIpOTOHAa W HeWTpoHa. HykioHHas
Mozenb siapa [eizenOepra — MBanenko. 3apsn
anpa. MaccoBoe unciio sapa. M3oTomsl
Anbda-pacnan. DNEKTPOHHBIA U TMO3UTPOHHBIH
Oera-pacma. I'amma-usiyuenue. 3aKoH
PaAMoOaKTUBHOIO pacnana

7.3.5

OHeprus cBsI3U HyKJIOHOB B sJIp€. SaepHble CUIIBL.
HedexT maccol sapa

7.3.6

S nepubie peakuuu. JleneHue u CUHTE3 A1€p




7.3.7

SAnepubit  peaktop. TepMoOsAEpHBI CHHTES.
IIpo6aembl 1 IepCreKTUBEI SIAEPHON SHEPTETUKU.
OKOJIOTUYECKHE aCIEKTHI SIEPHON YIHEPreTHUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTULbl. OTKPHITHE IO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJACHCTBUSA
TexHuyeckue ycTpoWcTBa: IO3UMETpP, Kamepa
Bunbcona, ssnepHslii peakTop, aToMHasi bom0a

[Ipaktuyeckune paboThl. MccnemoBaHue TPEKOB
yacTHIl (110 TOTOBBIM (hoToTpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bupn 3Bé3nmHoro Heba. Co3Be3us, IpKue 3BE3BI,
IUIAHETHI, X BUAUMOC JBIKCHHE

8.2

Conneunas cucrema. [lnaHeTsl 3eMHOM TpymIIb.
IImaneTeI-TUTaHTEI U UX CITYTHHUKH, KapJIUKOBBIC
m1a”eTsl. Massle Tena ColHEYHON CUCTEMBI

8.3

8.4

Connane, ¢orochepa u atmochepa. ComHedHas
AKTUBHOCTH

Hctounuk suepruu CosiHila v 3BE311

8.5

8.6

8.7

8.8

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETUMOCTD, paauyc, TeMneparypa, ux
B3alMOCBs3b. J(MarpaMma «CIeKTpaiabHbIN KIacc
— CBETUMOCTBY. 3BE3 b1 rJIaBHOM
MOCIEIOBATENLHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTD s 3BE3] rJIaBHOM
MOCJIEIOBATEILHOCTH

#i#Parf##BHyTpeHHEe CTPOEHHUE 3BE3 L.
CoBpemeHHbIE IIPEICTaBICHUS 0
MIPOUCXOXACHUN U 3Bomtonmu CosHua U 3BE3N.
Oransl KU3HU 3BE3]1

Mnuneunsiii [IyTe — Hama ['anaktuka. CrinpanbHas
cTpykrypa l'amaktuku, pacrpezneieHue 3BE3[,
ra3a u neluu. [lonoxxenue u npuxenne ConHua B
lanaktuke. [Lnockas 51 chepuueckas
noacucTemsl ['aakTuku

Tunel ranaktuk. PaguoranakTWKu W KBa3aphl.
UYEpHble AbIPHI B sipax rajJakTHK

8.9

Bcenennas. Pacmupenne BcenenHoil. 3akoH
Xa006ma. Pa3Oeranme ramaktuk. Bospact u
panuyc BcenenHoii, Teopust boiapmioro B3phIBa.
Mogens «ropsiueri Bcenennoit». PenukroBoe
W3IIy4YeHUe




8.10

MacrradHas
MertaranakTuka.
aCTPOHOMUU

CTPYKTypa
Hepeménnnie

Bcenennon.
POOJIEMBI



MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
NMPoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBAHUSA K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHO# 00pa30BaTe/IbHON MPOrPaMMbl CPeTHET0
0011ero oopa3oBaHus

CdopmupoBaHHOCTH YMEHH pacrio3HaBaTh (GU3NYECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yUEHHBIX 3aKOHOB

Bnagenne ocHoBomonararonimuMu (1)I/I3I/I‘IeCKI/IMI/I INOHATHUAMHU H

BCIIMYNHAMHU, XapaKTCPU3YIOIIUMHU (1)I/I3I/I‘ICCKI/IG IMpOICCChI

ChopMUPOBAaHHOCTh YMEHUN NMPUMEHSTh 3aKOHBI KJIACCHUYECKOU
MEXaHHKH, MOJEKYJSPHOU (UMK U  TEPMOJUHAMHUKH,
JNEKTPOJAMHAMUKY, KBAaHTOBOW (U3WKKM UISI aHAIM3a W
OOBSICHEHUS] SIBJICHUH MHUKPOMHpPA, MaKpoOMHpa H MeraMmupa,
paznmuyath  ycioBus (TpaHMIBI, 00JAacTH) MPUMEHUMOCTH
(u3MYeCKUX  3aKOHOB, IIOHMMATh  BCEOONIMI  Xapakrep
(yHIaMEHTAIBHBIX 3aKOHOB M OTPAHUYCHHOCTHh HCITOJIb30BAHHUS
YaCTHBIX 3aKOHOB, aHAJIM3MPOBATh (HU3MUECKUE IPOIECCHI,

HCIIOJIb3YsI OCHOBHBIC ITOJIOKCHU A, 3dKOHBI U 3dKOHOMEPHOCTHU

C(i)OpMI/IpOBaHHOCTB YMCHUA pa3jindaThb yCJIOBUA NPUMCHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoOBaHHOCTh YMEHUS pellaTh pacuy€THBIC 3aJlaud C SIBHO
3alaHHOM W HESIBHO 3aJaHHOW (IU3MYECKON MOJENbIo: Ha
OCHOBAaHMHU aHAJIM3a YCJIOBUA BI)I6I/IpaTB q)HSI/I‘-IeCKI/Ie MOICIN,
oTBeHalolMe TpeOOBaHMUSAM 3a7aud, MPUMEHATb (DOPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl (PU3NUECKUX TEOpUH Mpu
HCIIOJIB30BAHUU MATCMATHUYCCKUX MCETOJOB PpCIICHUA 3aaad,
IIpOBOAUTH paC'-IéTI)I Ha OCHOBAaHUMHM HUMCIOIIUXCA JaHHBIX,
aHAJIN3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATh METO/bI PEIICHHUS

C y‘-IéTOM MOJIYUYCHHBIX PE3YJIbTATOB

Pemrate kauecTBEHHBIE 33]]auu, TPEOYIOIINE TPUMEHEHHs 3HAHUN
U3 Ppa3HBIX pa3fesioB INKOJBHOTO Kypca (U3MKH, a TaKxke
VWHTETPALK 3HAaHUN U3 IPYTUX IPEIMETOB €CTECTBEHHOHAYYHOIO

[MKJIA: BBICTPAUBATh JIOTMUECKYIO IIEMOYKY PACCYKICHUN C




OHOpOfI Ha U3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘-I€CKI/I€

SIBJICHUS

Bnagenue  OCHOBHBIMH  METOJAMHU  HAy4YyHOTO  IO3HAHUS,
UCIOJIb3YeMbIMU B (PU3UKE: MPOBOJUTH MPSMbIE U KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEJIMYMH, BBIOMpas ONTHUMAaJbHBIM
Ccrocod W3MepeHUsT M HCIOJBb3Yys. WM3BECTHBIE METOABl OIICHKH
MOrPEMIHOCTEN HW3MEpEHH, MPOBOJUTH HCCIIENOBAaHNE
3aBUCUMOCTEN (DPU3MUECKUX BETUYHUH C UCIIOIB30BAaHUEM MPIMBIX
U3MEpeHUll, OOBSCHATH IMOJYYCHHBIE PE3YJbTAaThl, HCIOIb3Ys
(du3nUecKue TEOpHH, 3aKOHBI W TIOHATHS, W JCNaTh BBIBOIBL;
coOmonaTh mpaBuWiga OE30MAaCHOTO Tpyda NpU TPOBEICHHU
UCCIIEIOBAaHUM B paMKax Y4yeOHOTro HJKCIEepUMEHTa U Yy4eOHO-
HCCIIeIOBATENbCKOM I€ATeIbHOCTHU C HCIOIb30BaHHEM HU(DPOBBIX

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOT0 000PY10BaHUS

CpopMUpPOBAaHHOCT, yMEHUW aHATU3UPOBATH U  OLICHUBATh
MOCIEACTBUS OBITOBOM ¥ TMPOM3BOJCTBEHHOW JEATCIEHOCTH
YEJIOBEKa, CBSI3aHHOH ¢ (PU3MYECKMMH IPOILIECCaMM, C TO3UIUN
8 9KOJIOTUYECKON O€30IaCHOCTH; MPEJCTABICHUN O pallMOHAIBHOM
MPUPOAONOJIb30BAHUHN, a TaKKE€ pPa3yMHOM HCIOJIb30BaHUU
JOCTUKEHUM HAyKH M TEXHOJIOTMW Ui JaJbHEHMIIEro pa3BUTHS

YCIOBCUCCKOI'O O6H_ICCTB8.

OBnaneHue pa3iIMuHbIMH criocob0aMu paboTel ¢ MHOpMaIUei
(U3NYECKOTO COJEepKAHUSA C HCHOJIb30BAHMEM COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTHA; Pa3BUTHE YMEHUH KPUTHUECKOTO

aHaJIM3a U OIIEHKH JIOCTOBEPHOCTHU MOJyyaeMoil nHpopmanuu

CpopMHUpPOBAaHHOCT YMEHUU TMPUMEHSIThH OCHOBOIOJATAIOIINE
ACTPOHOMHUYECKUE TIOHATHS, TEOPUM U 3aKOHBI IS aHAIHM3a
10 00BsICHEHUS (PUZNYECKUX MTPOLIECCOB, MPOUCXOIAIINX Ha 3BE3/1aX,
B 3BE3JHBIX CHCTEMaX, B MEXKIaJIAKTUYECKON cpese; ABUKEHUS

HeOeCHBIX TeJI, DBOJIIOIMHY 3BE311 U BeereHHomn

107) nmynxT 115 nononunte noamyskToM 115.9 cnenyromero conep:xanus:

"115.9. B enepanbHbIX U perMOHANbHBIX MPOLEAYpaxX OLIEHKH KauyecTBa 00pa30BaHUS
UCMOJB3YeTCsl TepeyeHb (KOoIM(pUKATOp) pacHpeleNeHHbIX IO KiaccaM IPOBEpsieMbIX
TpeOoBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOH 00pa30BaTENbHON MPOrpaMMbl CPETHETO
o011ero o0pazoBaHMs U YIIEMEHTOB COJIEPKaHUs 10 (pu3HKe.
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[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM

obOpasoBarenbHO TTporpammsel 10 (kimacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTta

[IpoBepsieMble TpeIMETHBIE PE3YJILTAThl OCBOEHUSI OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbI CpeHEro 001Iero 00pa3oBaHus

10.1

JleMOHCTpHpOBATh Ha MPUMEPAX POIb U MECTO (PU3UKU B (POPMUPOBAHUH
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKU
Y TEXHOJIOTHUH, B IPAKTUYECKON AEATEIbHOCTH JIIOAEH

10.2

YYuTHIBaTh TPAHUIBI TPUMCHEHUS H3YUYCHHBIX (U3NUYECKUX MOJICIICH:
MaTepuaibHas TOYKa, HWHEpIMalbHAs CHCTEMa OTCYeTa, aOCOIIOTHO
TBEpAOE TEJO, HACaJIbHBIA T'a3; MOAEIU CTPOCHUS Ia30B, KHUAKOCTEH U
TBEP/BIX TEJl, TOUCYHBIN ANEKTPUUECKUH 3aps - IPU pelICHUH GU3HUUECKUX
3a1a4y

10.3

Pacno3naBars pusnueckue siBineHus (pouecchl) U OOBSICHITH HX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOH TEOpUU CTPOCHMS
BEUIECTBA M DJIEKTPOJMHAMHUKU: PABHOMEPHOE M PaBHOYCKOPEHHOE
OpSAMOJIMHEHHOEe JIBUXKEHHE, CBOOOJHOE IajJeHUe TeJ, JBUXKEHHE IO
OKpPYKHOCTH, MHEpUHs, B3aumojeicTtsue ten; nupdys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE JKUAKOCTEH M TBEpJbIX Tell, U3MEHEHUEe oObema Tell
IpU HarpeBaHuM (OXJIQXKJIEHUHU), TEIUIOBOE pAaBHOBECHE, MHCIIapEHUE,
KOHJICHCALlNs, IaBJICHUE, KPUCTAUIN3alNsl, KHIIEHHUE, BIAKHOCTh BO3/yXa,
MOBBILICHHE JaBJICHUS T'a3a [IPH €ro HarpeBaHUM B 3aKPHITOM COCY/JI€, CBSI3b
MEXJly TapaMeTpaMH COCTOSIHMS Ta3a B MU30IpoLieccax; JIEKTpU3alus Tell,
B3aUMOJICVICTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHMYECKOE JIBUKEHHE, UCIIONIB3YS (PU3NUECKHE BEIINYNHBL:
KOOpPJMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUla,
UMITyJIbC ~ T€Jla, KUHETHMYECKas »JHEpPrus, IOTEHUHAIIbHAs DSHEprus,
MeXaHHueckass paloTa, MeXaHHWYecKas MOIIHOCTb; TMpPH ONUCAHUU
IPAaBWIBHO TPAKTOBAaTh (PM3MUECKUN CMBICI UCHOJB3YEMBIX BEIMYMH, MX
0003HAueHMsI U €JUHMILBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIINE JIAHHYIO
(bU3NYECKYIO BEIMYUHY C IPYTUMHU BEIMUYUHAMU

10.5

OnuceiBaTh WM3y4YEHHBIE TEIUIOBBIE CBOWCTBA T U TEIJIOBBIC SIBJICHMSI,
UCTIONB3YS (PU3MUeCKHe BETUYNHBI: JaBICHUE ra3a, TeMIepaTypa, CpeaHss
KHHETHYECKast SHEPTHUSI Xa0THYECKOTO JIBIDKCHUSI MOJIEKYI,
CpPEeIHEKBaJIpaTU4YHasi  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSIs dHEpTusi, padora ra3a, Kod(Q(HUIMEHT MOJE3HOTO EeHCTBHS
TEIUIOBOTO ABUTATENS; IPU OMUCAHUM MPABUIHHO TPAKTOBATH (PH3UUECKHIA
CMBICJI UCTIOJIb3YEMBIX BEJIMYMH, X 0003HAUEHUS W €IUHUIIBI, HAXOJUTH
(GbopMyIbI, CBS3BIBAIONIME JaHHYIO (PU3NYECKYI) BEIUYHMHY C APYTUMHU
BETTUYMHAM

10.6

OnuceiBaTh  U3yYEHHbIE JJIEKTPUYECKHE CBOICTBa  BellecTBa U




AIIEKTPUYECKHE SIBICHUS (IIPOIECChI), UCTIONB3Ys (PU3UYECKHE BEITHMUMHBL:
JNEKTPUYECKUN 3apsAll, DJIEKTPUYECKOE TI0J€, HANpsHKEHHOCTh I0JI,
MIOTEHIM AL, PA3HOCTH IIOTEHIIUAJIOB; IPY OIIMCAHUM ITPABUIILHO TPAKTOBAThH
(bu3n4ecKuii CMbICI NCIOIb3YEMBIX BEJIMUUH, UX 0003HAYECHUS U €AUHULIbL;
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIHYMHY C
JpYTrUMU BEJIMYUHAMU

10.7

aHaJIM3UPOBATh (PU3UUYCCKHE TTPOLIECCHI U SIBJICHUS, HCTIONB3YsI (PU3nUecKue
3aKOHbl U MPUHUMIIBL 3aKOH BceMUpHOro tsaroreHusd, I, II u III 3akonsl
HproToHa, 3aKOH COXpaHEHUS MEXaHUYECKOM PHEPIuH, 3aKOH COXPaHCHUS
UMITyJIbCa, NPHUHIMI CYNEPHO3UIMH CWJI, TPUHLUUI PaBHOIPABUS
MHEPLHAIBHBIX CUCTEM OTCUYETA; MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHIO
CTPOEHUS BEIIECTBA, T'a30BbIE€ 3aKOHbI, CBSI3b CpPEIHEH KWHETHYECKOMU
SHEPTHM TEIUIOBOTO JBM)KCHHS MOJIEKYJ C aOCOJIFOTHOM TeMIlepaTypoH,
MEPBbIA 3aKOH TEPMOJWHAMHUKH; 33aKOH COXPAHEHHS JIIEKTPUUYECKOrO
3apsifa, 3akoH KynoHa; mpu 3ToM pa3inuaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE W YCIOBHUS (TpaHUIIBI, 007IacTH)
MIPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHbBIE TPUHLUMIIBI JI€HCTBUS MAallMH, OPUOOPOB U
TEXHUYECKUX yCTPOMCTB; pa3inyaTb YCJIOBUSL UX  0O€3011aCHOrO
UCIIOJIb30BaHUS B IOBCEITHEBHOMN KU3HU

10.9

BBINONHATE 3KCIEPUMEHTHI 110 UCCIEIOBAHHIO (DU3MYECKUX SIBICHUH U
IIPOIIECCOB C UCTIOJIB30BAHUEM MTPSIMBIX U KOCBEHHBIX H3MEPEHHUIA; TIPU TOM
dbopmynupoBath npobdaemy (3agady) U TUIIOTE3y YYEOHOTrO SKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJI0KEHHOTO 000py0BaHUS, TPOBOAUTH OIBIT
1 GOPMYIIUPOBATH BHIBOJIBI

10.10

Ocy1iecTBIATh MpsMbIE M KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEUYMH;
IpU 3TOM BBIOMpaTh ONTUMAIbHBINA CHOCOO M3MEpPEHUs U HCIOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCMMOCTH  MEXAY (U3MYECKMMH BEIUYMHAMH C
WCIIOJIb30BAaHUEM TIPSMBIX HM3MEPEHUH; TP HSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBAaTh pPe3yJdbTaThl MOJYYEHHOW 3aBHCHUMOCTH
(Gu3MYEeCKUX BEIWYUH B BHJE Tabmuil U rpaduKoB, JeNaTh BBIBOABI 11O
pe3yiabTaTaM UCCIEI0BaHUS

10.12

Cobmronate npaBuiia 6€30MacHOrO Tpya MpH MPOBEICHUH UCCIeI0BaHUN
B paMKax Y4ueOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIIEeIOBATEIbCKON |
IIPOEKTHOM JAESATENBHOCTH C UCII0JIb30BAHUEM U3MEPUTENIBHBIX YCTPONCTB U
1abopaTopHOro 000py10BaHUs

10.13

Pemarp pacdeTHble 3ajaud € SBHO 3a/laHHOM (U3WYECKOW MOJEINbIo,
UCTIONB3Ys (PU3NYECKHUEe 3aKOHBI U IPUHIIMITBL, HA OCHOBE aHAIM3a YCIOBUS
3a1a4du BI)I6I/IpaTI) (i)I/ISI/I‘-IeCKYIO MOICJb, BBIACIATH @Hanecxne BCJIMYNHBI
U (GopMyInbl, HEOOXOAMMBIE JJISI €€ pPELIeHHs, MPOBOJUTH pacyeThl U
OLCHUBATH PCAJIBHOCTDH IMMOJTYYCHHOI'O 3HAYCHHA (bHSH‘IGCKOfI BCJIINYHHBI

10.14

Pemate Ka4CCTBCHHLIC 3aga4uu: BBICTpAanBAaTh JJOTHYCCKH




HENPOTUBOPEUMBYIO IIEMOYKY PACCYKICHHM C ONOPOM HA HU3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

10.15

Hcnonp3oBaTh  mpu  pelIeHHH  Y4eOHBIX  3ajjad  COBpPEMEHHbBIE
UHPOPMALIMOHHBIE  TEXHOJOTHMHM JUIi IIOUCKA, CTPYKTYpUpPOBAHHMA,
UHTEpPIPETAllUd U TPEJICTaBlICHUs Y4eOHOM M Hay4YHO-IOMYJISIPHOM
uHpOpPMALIUK, TOJYYCHHOM U3 pPAa3IMYHBIX MCTOYHHKOB;, KPUTUYECKU
aHAIM3UPOBATH MOJIy4YaeMyto HH(pOpMaIIIIO

10.16

[TpuBOIUTE IPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE IIPOIECCOB OKPYKAIOUIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonbp30BaTh TEOpETHYECKNE 3HAHUS 10 (PHU3HMKE B TIOBCEHEBHON KHU3HU
s o0OecrieyeHnss OE30MacHOCTH MPH  OOpameHHuH ¢ NpudopaMu |
TEXHHYECKHMHU YCTPOHCTBAMH, IJISi COXPAHEHHS 37I0POBBSI U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIeH cpene

10.18

PaGorate B Tpyari€ C BBIIOJHCHHUEM PAa3JIMYHBIX COLHAJIbHBIX pOJ'Ief/'I,
IUIAHUPOBATh PabOTy TPYIIIBI, PAIIHOHAILHO PACIIPEILIIATh 00S3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTL B HCCTAHAAPTHBIX CUTyallUAX, aJACKBATHO
OLICHUBATh BKJIAJ KaXJIOr0O W3 YYaCTHUKOB TpPYNIBI B PELICHHE
paccMmaTpuBaeMoi mpoOIeMBbI

Tabmuua 14.1

[IpoBepsiembie anemenThl coaepxanus (10 kmacc)

Kon
pasnena

poBepsieMor
0 JJIEMEHTA

KOI[ HpOBepHeMLIe QJICMCHTHBI COACPKAHUA

OU3NKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

1.1 ®usnka - Hayka o mnpupoje. Hayunsle MeTOAbl NO3HAHUSA
OKpY’ Karollero Mupa. Posib skcriepuMenTa U TEOpUU B IIPOLECCE
MO3HAHUS NPUPOJbL. DKCIIEPUMEHT B (PU3UKE

1.2 MonenupoBanue (u3nuecKux sBIEHUN U mpoueccoB. Hayunbie
runore3pl.  Pusznueckre 3aKOHBI M Teopuu. ['paHuIibl
MPUMEHUMOCTH (pr3HuecKux 3aKoHOB. [IpHHIMI COOTBETCTBUS.
Ponb 1 MecTo pU3MKU B POPMHUPOBAHUU COBPEMEHHOM Hay4YHOI
KapTHHBI MUPA, B IPAKTUYECKOM E€ATEIBHOCTH JTOAEH

MEXAHHKA

2.1

KMHEMATHUKA

2.1.1 Mexannueckoe nBrmkeHHe. OTHOCHTENHLHOCTH MEXaHWYECKOTO
neukeHus. Cuctema orcuera. Tpaekropus




[lepemenienue, CcKOpocTh (CpeaHsiE CKOPOCTb, MTIHOBEHHAs
CKOPOCTh) U YCKOPEHUE MATEPHAIbHON TOUKH, UX MPOCKIUU Ha
ocH cucTeMsbl KoopauHaT. Cl0oXKeHNE EPEMEILIEHNUN U CI0XKEHHUE
CKOpOCTei

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABH)KEHUE.
I'paduku 3aBHCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH
U TIepeMelIeHHs] MaTepHalIbHOM TOUYKU OT BPEMEHHU

CBoOoaHoe mageHue. Y CKopeHrue CBOOOHOTO MaICHHS

Kpuonuneiinoe IBIKCHUE. PaBHomMepHoe NBIDKEHUE
MaTepualibHOM TOYKHM II0 OKPYKHOCTH. YTIIOBas CKOPOCTb,
JMUHEeWHas ckopocTb. Ilepuon u wactora. LleHTpocTpeMuTerHOE
YCKOpEHHUE

TexHu4eckue yCTpPOWCTBA: CIHMIOMETDP, IBUKEHUE CHApsJIOB,
LIEIIHbIE U PEMEHHBIE NIepeNavn

[Ipaktuueckne paboThl. M3mepeHne MrHOBEHHONW CKOPOCTH.
HccrenoBanne COOTHOWIEHUS MEXKIY IyTAMH, HPOUJICHHBIMU
TEJIOM 3a IOCJIEJOBATEIbHbIE PABHBIEC TPOMEKYTKH BPEMEHH MPU
PaBHOYCKOPEHHOM JIBMOKEHUH C HAYAJIIBHOW CKOPOCTBIO, PABHOM
Hynto. M3ydeHuwe JBMKEHUS IIApUKa B BS3KOW KUIKOCTH.
N3ydenne quxeHMs Tea, OPOIICHHOTO TOPH30HTAIBHO

2.2

JTMHAMUKA

2.2.1

IIpunnun ornocurensHocTy [Nanuites. 1lepseiii 3akon HproToHa.
NHepunanpHbIe CUCTEMBI OTCUETA

222

Macca tena. Cuia. [lpuHuun cynepno3umnuu cui

223

Bropoii 3akon HprooTOHa 18 MarepuanbHOM TOYKM B
uHepuuansHoii cucreme orcuera (MCO). Tpetnii 3akon HeroToHa
JUISL MAaTEPUAIIBHBIX TOYEK

224

3akoH BcemupHoro Tiarorenus. Cwia Tsxectu. [lepBas
KocMHu4ecKasi CKkopocTb. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHMs CKOJIbKEHUS U cuia
Tpenust nokost. Koapdumment tpenns. Cumna conpoTuBIeHUS IPU
JBHYKEHUHU Teja B )KUIKOCTH WIIU ra3e

2.2.7

[TocTtymatenbHO€ ¥ BpamaTelIbHOE JBM)KCHHE a0COJIOTHO
TBEpJOTO Tela

2238

MOMEHT cuiabl OTHOCUTENBHO OCH BpauieHus. [limedo cuisbl.
VYcnosus paBHoBecus TBepaoro teaa B UCO

229

Texauueckue YCTpOWCTBA: MOIIUITHUKY, JIBUKEHUE




HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10 [Mpaktuueckne pabotel. M3ydenwe ABMKEHUS Opycka IO
HAKJIOHHON IUIOCKOCTH IIOJX JE€HCTBUEM HECKOJBKHUX CHIL
UccnegoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B
nehopMUpyeMOol MPyKUHE U PE3UHOBOM 00pasIle, OT BETUIHHBI
ux nepopmaruu. VccinenoBanre ycIoBUil paBHOBECHS TBEPIOTO
TeJa, UMEIOIIETO OCh BPAIICHHS

2.3 3AKOHBI COXPAHEHUS B MEXAHUKE

2.3.1 Nmnynbc MatepralibHOM TOYKU, CUCTEMBI MATEPHAIbHBIX TOUEK.
Nmmynbe cuibl 1 13BMEHEHUE UMITYJIbCa Tela

232 3akoH coxpaHeHus umiynbca B UCO. PeakTuBHOE ABMKEHNE

233 Pabora cuisl

234 Mo1HoOCTh CHITBI

2.3.5 Kunernyeckass »Heprus MaTepHallbHOW TOYkH. TeopemMa o
KUHETHUYECKON SHEPrUun

2.3.6 [lorenumaneHas »Heprus. lloTeHuuanbHas BHEprus yOpyro
nedopMupoBaHHOil mpykuHbl. [loTeHIManpHas >HEprusi Tena
BOJIM3U OBEPXHOCTH 3eMIIU

2.3.7 [ToTenumanpHble M HENMOTEHUUANbHbIE CWIbl. CBA3b PaOOTHI
HEMOTEHUUAJIbHBIX CUJI C U3MEHEHHEM MEXaHWYECKOW IHEpruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUHr

238 VYrupyrue u Heynpyrue CTOIKHOBEHUS

2.3.9 TexHudeckue yCcTpoMCTBa: JBMXCHHE PaKeT, BOJOMET, KOIIep,
MPY>KUHHBIA TUCTOJIET

2.3.10 [IpakTuueckue paboThl. M3yueHHe CBSI3U CKOPOCTEH Tel MpHU
Heynpyrom ypaape. HccnenoBanue cBs3u pabOThl CHIIBI C
W3MEHEHNEM MEXaHWYECKOW SHEPTUHU Tema

3 MOJIEKVYJISIPHASA ®U31MKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KMUHETUYECKOUW TEOPUU

3.1.1 OCHOBHBIE TIOJIOKEHUS MOJEKYIIPHO-KUHETUYECKON TEOPHH.
BpoynoBckoe nsuxenue. uddysus. Xapaktep ABIKEHUS U
B3aMMOJIEMCTBUS YaCTHUI] BEIIECTBA

3.1.2 Mogenu CTpoeHus Ta30B, JKHJIKOCTEH W TBEPAbIX Tel U
00BsACHEHHE CBOMCTB BEIIECTBA HAa OCHOBE DTHX MOIEIEH

3.1.3 Macca monekyin. KonudectBo BemectBa. [locrosinHas ABoraapo




TemnoBoe paBHOBecue. Temmeparypa u ee usmepenue. lllkana
temneparyp Llenscus

MOI[GJ'IB nacaJIbHOI'O I'a3a. OcHoOBHOE YPaBHCHHUE MOJICKYJIAPHO-
KHHETHYCCKOM TCOpHHU UCATIBHOI'O ra3a

AOcomtoTHas TeMIleparypa Kak Mepa CpeIHed KWHETHYEeCKON
SHEPruU TEIUIOBOTO JBMKEeHUs yacTull raza. [llkana temneparyp
KenbpBuna

Vpasuenue Knaneiipona - Menneneesa. 3akon JlanbToHa

l'azoBbie  3akoHbl. M3omporiecchl B HICAIBHOM Tasze C
MOCTOSIHHBIM ~ KOJIMYECTBOM ~ BEIIECTBA: HW30TEpMa, H30X0pa,
n3obapa

TexHudeckue ycTpoiicTBa: TepMOMETP, OapoMeTp

3.1.10

[IpakTuyeckue paboTsl. 3MepeHrne Macchl BO3yXa B KJIaCCHOU
koMHate. MccnenoBaHue 3aBUCUMOCTH MEXIYy IapameTpamu
COCTOSIHUS Pa3pEeKEHHOI0 Trasa

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepMOI[I/IHaMI/I‘IeCKaH CHUCTCMA. BHYTpeHHHH OHCPIusa
TepMOIII/IHaMI/IIIGCKOI\/JI CHCTEMBI B CIIOCOOBI €¢ H3MCHCHHUS

322

KonnuectBo Temnorel U pabota. BHyTpeHHsAs sHeprus
OJIHOATOMHOTO MJI€aJIbHOIO Ta3a

3.23

Bugsr TCIUIONICpEaaIn: TCIIOMPOBOAHOCTD, KOHBCKIIHA,
H3JTy4YCHHUC. TenmoeMKOCTh Teja. YASHbHAs TEIMIOEMKOCTh
BellleCTBa. PacdeT Koan4ecTBa TEIIOTHI IIpu Teruionepeaavc

324

[TepBriii 3ak0oH TepMoauHAMUKU. [IpuMeHeHHe TEepBOro 3aKoHa
TEPMOJMHAMHUKH K M30TmporieccaM. I padudeckast HHTepIpeTaIus
paboTsI raza

3.2.5

TennoBsle MamuHbl. [IpUHIUIBI 1EWCTBUS TEIUIOBBIX MAallUH.
[IpeobOpazoBanus sHEPTUHU B TEIIOBBIX MaiuHax. Koaddunuent
none3noro aerctBus (manmee - KITM) TerutoBoii mammabl. [k
Kapno u ero KIIJI

3.2.6

Bropoii 3akoH TepmonuHamMuku. HeoOpaTUMOCTh MpoOLEcCOB B
npuposae. TeroBble ABUTATENH. DKOJIOTMUYECKHE MPOOIeMbl
TEIUIOPHEPTETUKHU

3.2.7

Texnuueckue YCTpOﬁCTBaI ABUTATCJ]Ib BHYTPCHHCEI'O CropaHu:d,
OBITOBOM XOJIOANUJIbHUK, KOHIUITHUOHED

3.2.8

[IpakTuueckue padbotsl. 3MepeHue yaenbHol TenI0eMKOCTH

33

AT'PET'ATHBIE COCTOSAHUA BEHHIECTBA. ®A30BBIE ITEPEXO/IbI




3.3.1 [MapoobOpa3zoBanue u KoHAEHcalus. lcnmapeHue W KHIICHUE.
VY nenbHas TEeIUIoTa napooOpa3zoBaHus. 3aBUCUMOCTh
TEMIIEPATypbl KUIIEHUS OT JAaBJICHUS

332 AGcomoTHasT M OTHOCUTENIbHAS  BJIAQXHOCTH  BO3JyXa.
Hacsimennsiit nap

333 Teepnoe Teno. Kpucrammmyeckue wu  amopdHBIE — Tela.
AHunzorponusi CBOHCTB KpucTauioB. JKuakue KpUCTAIUIBI.
CoBpeMeHHbIe MaTepHallbl

3.34 [InaBnenue u Kpuctaym3auus. YJenbHas TEIUIOTa IJIaBJICHUS.
Cyb6numarnus

3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6 TexHuyeckue  ycTpoiicTBa: TUIPOMETp M ICUXPOMETP,
KaJIOpUMETD, TEXHOJIOTUU HOJTyYeHHUS COBPEMEHHBIX
MaTepUajIoB, B TOM YUCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7 [IpakTuyeckue paboTel. MI3mepenne BIa)KHOCTH BO3lyXa

4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATHUKA

4.1.1 DNeKTpu3anusa Tel. OJeKTpuyeckuid 3apsana. JlBa Buaa
NEKTPUUYECKUX 3apsI0B

4.1.2 [IpoBOIHMKY, AUDIIEKTPUKHU U MOJTYIIPOBOIHUKH

4.1.3 3aK0oH COXpaHEHUs AINEKTPUIECKOTO 3apsiaa

4.14 B3aumoneiicteue 3apsnoB. 3akoH Kymnona

4.1.5 Onexkrpuueckoe mnose. HanpsykeHHOCTh 3JIE€KTPUYECKOro MOJI.
[TpuHIHN CyIIEPIIO3ULIUY. JInnun HaIPsKEHHOCTU
AIEKTPUYECKOTO TTOJIS

4.1.6 Pabora cun anexkrpocratnueckoro nons. Ilorenuunan. Pa3sHocTsb
MTOTEHIIUAJIOB

4.1.7 [IpoBOIHMKM W JUAIEKTPUKHA B IIOCTOSIHHOM DJJIEKTPHUYECKOM
nosie. J{uanekTpuueckas IpOHULIAEMOCTh

4.1.8 OnexTpoeMkocTb. KoHzeHcaTop. OJJEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCAaTOpa. DHEprus 3apsHKeHHOT0 KOH/IeHcaTopa

4.19 TexHudeckue  yCcTpOWCTBAa:  JJIEKTPOCKON,  3JIEKTPOMETP,
9JIEKTPOCTaTUYECKas 3allUTa, 3a3eMJIEHHE HJIEKTPONpPUOOpOB,
KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN TPUHTED

4.1.10 [IpakTnueckue paboThlI. Nsmepenune JIEKTPOEMKOCTHU




KOHACHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJAX

4.2.1 VYcioBHs CyIIECTBOBAHUSL MOCTOSIHHOTO JJICKTPUYECKOTO TOKA.
Uctounuku Toka. Cuina Toka. [locTOSHHBIN TOK

422 Hanpsokenne. 3akon Oma 1715 yyacTka Lenu

423 DNEeKTPUYECKOE COMPOTUBIICHHE. Y IETbHOE COMNPOTUBIICHUE
BelecTBa

424 [TocnenoBarenbHOe, MNapalieIbHOE, CMENIAHHOE COCIUHEHUE
MIPOBOIHUKOB

4.2.5 Pabota anmekTpuueckoro Toka. 3akoH [xoyis - Jlenna

4.2.6 MOIIHOCTD JIEKTPUYECKOr0 TOKA

427 anekTpoaBkymas cuia (gamee - OJIC) U BHyTpeHHee
COTMPOTHUBIICHHE MCTOYHUKA TOKa. 3akoH Owma uisi TOJHOU
(3aMKHYTOM) AJIeKTprUecKoi mernu. KopoTkoe 3aMbIkaHue

4238 DNEeKTpOHHAsA NPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCHMOCTh
COTIPOTHUBIICHUS METAJIIOB oT TEeMIIepaTyphl.
CBepXITPOBOIMMOCTD

429 DNeKTpuYecKHuil TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyUKOB

4.2.10 [TonynpoBoanuku. CoOCTBEHHass U HpPUMECHAas MPOBOJUMOCTD
MOJIyIIPOBO/IHHUKOB. CaoiicTBa p-n nepexo/a.
[TonynpoBOoAHUKOBBIE TPUOOPHI

4.2.11 DNEKTPUYECKH TOK B DJIEKTPOIUTAX. OJIEKTPOIUTHYECKas
JUCCOITHAIUS. DIIEKTPOJIN3

4.2.12 Onektpuueckuii  TOok B razax. (CaMOCTOSATENbHBIA U
HECaMOCTOSITEJIbHBIN paspsa. Pasznnunbie THIIBI
CaMOCTOATENbHOTO pa3psaaa. Monuus. [1nazma

4.2.13 TexHuueckue yCTpOMCTBA: aMIIEPMETpP, BOJIBTMETP, PEOCTaT,
WCTOYHUKHU TOKA, 3JIEKTpOHArpeBaTeIbHbIE pUOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS,
BAaKyyMHBIN A0, TEPMHUCTOPHI u (hoTope3ucTopHI,
MOJTYTIPOBOHUKOBBIN MO, TalbBaHUKA

4.2.14 [IpakTuyeckue paboTbl. M3yueHHe CMEIIaHHOTO COEeIUHEHMS

PE3UCTOPOB.
Wzmepenne OJIC wHCTOYHMKA TOKAa W €ro BHYTPEHHETO
conpotusneHus. Habmoaenue anexTponnsa

Tabmura 14.2




[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM

obOpazoBarenbHOl mTporpammsl (11 kimacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMble TpeIMETHBIE PE3YJILTAThl OCBOEHUSI OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbI CpeHEro 001Iero 00pa3oBaHus

11.1

JleMOHCTpHpOBaTh HA MIPUMEpPaX POJb U MECTO (PU3UKH B (DOPMHUPOBAHHUH
COBPEMEHHOI HAyYHOI KapTHUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON AEATEIBHOCTH JIOJIECH, LEIOCTHOCTh W
€AMHCTBO (PM3MUYECKOI KapTUHBI MUpa

11.2

YauTeIBaTh T'paHULlbl NPHUMEHCHUSA H3YYCHHBIX (1)I/ISI/II‘ICCKI/IX MO,I[GJ'IGI’IZ
TOYCUHBIN E)JICKTpI/ILICCKI/Iﬁ 3apsan, AACpHasd MOACIb aroMa, HYKIOHHAA
MOJICJIb aTOMHOI'O dJipa IIpu pCIICHUN (1)I/I3I/I‘IGCKI/IX 3aJa4

11.3

Pacnio3HaBath (huzndeckue siBiieHus (IPOLECCh) K OOBSICHATh UX HA OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAaHTOBOH (DU3MKH: OSJICKTPUYCCKAS
IPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aUMOJICHCTBUE MATHUTOB, DJICKTPOMArHUTHAS HHTKIUS, ICHCTBUE
MAarHUTHOTO TIIOJII Ha TMPOBOJHUK C TOKOM U JBHKYIIMHCS 3apsj,
JIEKTPOMATrHUTHBIC KoseOaHus " BOJTHBI, PSIMOJTIMHEHHOE
pacrpoCcTpaHCHHE CBETa, OTPaKEHHE, MpelioMIIeHHe, HHTepdepeHus,
TUGPaKIUs U TOJSpHU3AIHs CBETa, JUCTICPCUS CBETA, (OTOAICKTPUICCKHIA
addext (pororddexT), cBEeTOBOE AaBICHUE, BOSHUKHOBEHHE JIMHEWYATOTO
CIeKTpa  aToMa  BOJOPOAA, CCTECTBEHHas W  HMCKYCCTBEHHas
pPaZOaKTUBHOCTD

11.4

OnuceIBaTh N3yUEHHbIE CBOWCTBA BELIECTBA (JIEKTPUUECKUE, MATHUTHEIE,
ONTHUYECKUE, DJIEKTPUUECKYI0 TPOBOJMMOCTb pPa3jIMYHbIX Cpel) U
AIIEKTPOMAarHUTHbIE SBJCHUS  (IIPOLECChI), HCIONB3ys (U3NYecKHe
BEJIMYMHBI: AIEKTPUUYECKUH 3apsl, Cujla TOKa, JJIEKTPUIECKOE HANpsKEHHE,
AIIEKTPUUYECKOE CONMPOTUBIIEHHE, PAa3HOCTh NoreHnuanos, DJIC, paborta
TOKa, WHJIYKIUS MarHuTHOro mossl, cuia Awmmepa, cuia JlopeHia,
VMHAYKTUBHOCTb KaTyIIKH, SHEPTHsl JIEKTPUUECKOIO U MATHUTHOTO MOJIEH,
Nepuoj M YacToTa KosiebaHuil B KoyieOaTeJIbHOM KOHTYpE, 3aps]l U cuila
TOKa B TIpollecCe€ TapMOHUYECKHUX HJIEKTPOMArHUTHBIX KOJIeOaHUM,
(GoKycHOE pacCTOsIHME W ONTHYeCKas Cuia JIMH3bI; IpU OMNHCAHUU
NPaBUIBHO TPAKTOBATh (PM3NYECKUN CMBICT UCIOJIb3YyEMbIX BEIMYMH, UX
0003HaYeHHs] U €IUHMIIbI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bu3nUecKyIo BETUUHUHY C IPYTUMH BETUYMHAMU

11.5

OnucelBaTh HM3y4YEHHBIE KBAHTOBBIE SIBJICHHMS M IPOLECCHI, HCIOJB3YS
¢bu3nyecKre BeIMUNHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJHBI
U YacToTa CBETa, SHEPrusi U UMMyIbc (OTOHA, MEepUO] MoJypacraja,
SHEPIHsl CBSI3W ATOMHBIX SI€p; NPU ONMCAHWH NPABWIBHO TPAKTOBAaTh
(bu3nUecKuil CMBICIT UCIIOIB3YEMbIX BETUUNH, UX 0003HAYCHUS U €MHUIIBI;
yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JTaHHYIO (DU3MUECKYIO BEIMYHHY C
JPYTUMH BeTHYMHAMHU, BEIYUCIATH 3HAUCHHE (PU3NYECKON BETUUNHBI




11.6

AHanm3upoBath (PU3NYECKHE MPOLIECCHI U SBJICHUS, UCTIONB3Ys (PU3HUECKUEe
3aKOHBl W MNpUHLUNBL: 3akoH OMa, 3aKOHBI IOCIEA0BAaTEIbHOIO U
[apaJIEIIbHOTO COCIMHEHUS ITPOBOHUKOB, 3aKOH /[xoyns - Jlenua, 3akoH
3JIEKTPOMArHUTHON MHAYKIUH, 3aKOH NMPSIMOJIMHENHOIO paclpoCTpaHEHUs
CBETa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPAaBHEHUE
OlHmreiHa a8 QoTtosddexra, 3aKOH COXpPAHEHUS SHEPruM, 3aKOH
COXPaHEHMs UMITYyJIbCA, 3aKOH COXPAHEHUS IEKTPUUECKOTrO 3apsija, 3aKOH
COXpPaHEHMsI MAacCOBOI0 4Hcia, IMOCTylaTel bopa, 3aK0H paJuoaKTUBHOIO
pacnajga; IpU 3TOM pa3inyaTh CIOBECHYIO (DOpPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOEe  BbIpaKEHHWE M yciaoBHUA  (TpaHULbl,  0OJIACTH)
MNPUMCHUMOCTHU

11.7

OHpelleJBITB HalpaBJICHUC BCKTOpa HWHAYKIHW MArbvTHOTO  IOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh M ONHCHIBATh M300paKEHHE, CO37aBAEMOE IJIOCKUM 3EpPKajioM,
TOHKOH JIMH30U1

11.9

Brimonagars OKCIICPUMCHTBI 11O HCCJICIOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
MPOIIECCOB C UCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUH; ITPU 3TOM
dbopMyspoBath mpodaemy (3agady) U THIIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
COOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000PYA0BaHMUSI, IIPOBOJAUTH OIIBIT
¥ GOPMYJIHPOBATH BHIBOJIBI

11.10

OcymiecTBIATh MPsAMBbIE ¥ KOCBEHHbIE U3MEPEHUs] (PU3MUECKUX BEIUYMH;
IOpU 3TOM BBIOMpATh ONTHUMAJIbHBIA CIOCOO M3MEPEHMsI M HCIOJIb30BATh
W3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

UccnenoBath 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHHIA; TP STOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH
pe3yabTaThl TMOJTYYEHHON 3aBUCHMOCTH (PU3MUYECKUX BEIUYHH B BHJIE
TabNuI ¥ TpauKoB, AeJaTh BHIBOJBI MO PE3yIbTaTaM UCCIEIOBAHUS

11.12

Cobmronate npaBuiia 6€30MacHOrO Tpy/aa MpH MPOBEICHUM UCCIeI0BaHUN
B paMKax Y4ueOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIIEeIOBATEIbCKON |
IIPOEKTHOM JEATENBHOCTH C UCIIOJIB30BAHUEM U3MEPUTENIBHBIX YCTPONCTB U
1abopaTopHOro o0opy10BaHuUs

11.13

Pemate pacueTHble 3afaudl C SIBHO 3aJaHHOM (u3Mueckod MoOJelnblo,
UCIOJIB3YS (PU3MUYECKUE 3aKOHBI U IPUHIIUIIBL; HA OCHOBE aHAJIM3a yCIOBUS
3aJauu BbIOUPATh (PU3NYECKYIO MOJIENb, BBIIEIATh (PU3MUECKUE BETNUUHBI
u (GopMyJibl, HEOOXOIMMBIE ISl €€ pEIIeHUs, IPOBOAMUTH pacueThl U
OILICHUBATh PEAIbHOCTbH MOJIYYEHHOTO 3HaYeHHsI (PU3NUECKON BETHMUHHBI

11.14

Pemars KaueCTBECHHbIE 3a7a4u: BBICTPAaNBAaTh JIOTUYECKHU
HETPOTUBOPEUMBYIO IIEMOYKY PACCYKICHHI C ONMOpOd Ha H3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBICHUS

11.15

Hcnonb3oBaTh  OpU  pelmieHMH  y4eOHBIX  33/Ja4  COBPEMEHHBIE
WH(GOPMALIMOHHBIE  TEXHOJIOTMHM JUIsl  TOWCKA, CTPYKTypHUpPOBaHWS,
UHTEpHpeTallid M TPeJICTaBIeHUs Y4eOHOH M HAy4YHO-IOIYJSPHOI




uHPOpPMALlUK, TOJYYEHHOM M3 pPAa3JIMYHbIX MCTOYHHKOB;, KPUTUYECKU
aHAIM3UPOBATH MOJTy4YaeMyto HH(OpMaLIHIO

11.16

OOBSACHATh TNPUHIUIBI JEHCTBUS MAaIIUH, HPUOOPOB MU TEXHUYECKUX
YCTPOWCTB; pasnuyaTh YCJIOBHS HX OE€30MaCHOr0 MCHOJIb30BaHUSI B
MOBCE/IHEBHOM JKHU3HU

11.17

[TpuBOIUTE IPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(U3HKOB
B pa3BUTHEC HAyKH, B OOBSICHECHHE IPOIECCOB OKPYKAIOMIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonp30BaTh TEOpETHYECKNE 3HAHUS 1O (PU3HMKE B TIOBCEHEBHON KH3HU
s obecrieyeHHss OE30MacCHOCTH MPH  OOpameHHH ¢ NpudopaMu |
TEXHHYECKHMHU YCTPONUCTBAMH, IJISi COXPAHEHUS 37I0POBBSI U COOIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEICHUS B OKPYKaIOIIeH cpene

11.19

PaGorate B Tpyari€ € BBIIOJHCHHUEM PAa3JIMYHbIX COLHAJIbHBIX pOJ'Ief/'I,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIIHOHAILHO PACIIPEALIIATh 00S3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTL B HCCTAHAAPTHBIX CUTyallUAX, aJACKBATHO
OLICHUBATh BKJIAJ KaXJIOr0 W3 YYaCTHUKOB TpPYMIBI B PELICHHE
paccMmaTpuBaeMoi mpoOIeMBbI

Tabmnuua 14.3

[IpoBepsiembie aeMenTsI coaepxkanus (11 kmacc)

Kon
pasnena

poBepsieMor
0 JJIEMEHTA

KOI[ HpOBepHeMLIe QJICMCHTHBI COACPKAHUA

DJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS UHAYKIWA

4.3.1 ITocTossmaBIe MarauTEl. B3anMoieiicTBIIe TOCTOSHHBIX MarHUTOB

4.3.2 MaruutHoe mone. Bextop MarHuTHOM wuHAykiuu. IlpuHnumn
cynepno3uuy. JIunnm marHuTHON mHAyKiuu. KapTuHa nuHui
MarHUTHON MHYKIIMH TIOJISI TIOCTOSTHHBIX MarHUTOB

433 MarsuTHOe moje IpoBOJHMKA ¢ TOKOM. KapTwHa auHUN 1o
JUIMHHOTO TMpPSMOr0 IPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA,  KaTrymkd ¢  TokoM. OmeiT  Opcrena.
B3aumoselicTBuEe NPOBOIHUKOB ¢ TOKOM

434 Cuna Amnepa, ee MOZlyJIb U HallpaBJICHUE

4.3.5 Cuna JlopeHnna, ee Monaynb U HampaBieHue. JIBuxeHue
3apsHDKEHHON YacTHIBI B OJHOPOJIHOM MarHMTHOM Toje. PabGora
cuibl JIopeHna




4.3.6 SIBneHue ANEKTPOMArHUTHON UHAYKIIUU

4.3.7 [ToTok BekTOpa MAarHUTHOW MHAYKLMH
4.3.8 O/1C nnaykuuu. 3aKoH JIEKTPOMarHuTHoOW nHaykuuu dapajes
439 Buxpesoe snexkrpuueckoe nojue. 9JC UHIYKIHHU B TPOBOJHUKE,

ABMXKYIIEMCH IIOCTYIIATEJIbHO B OAHOPOJHOM MAarHuTHOM II0JIE

4.3.10 [IpaBuno Jlenna

43.11 NupyktuBHOCTH. fABienue camounaykuuu. 3/1C camonHyKinu

4.3.12 OHeprus MarHUTHOT'O TOJIS KaTYIIKU ¢ TOKOM

4.3.13 DNEeKTPOMArHuTHOE T0JIe

4.3.14 TexHuueckue yCTpOIiCcTBa: IIOCTOSIHHBIE MarHmThbl,
ANEKTPOMArHUTHI, AJEKTPOIBUTATENb, YCKOPUTEIH

OJICMCHTAPHBIX YaCTUL[, MHAYKIMOHHAA I1€Yb

4.3.15 [IpakTuyeckue paboTsl. M3yueHre MarHUTHOTO TIOJISI KaTYIIKH C
TokoM. VccnenoBanue eiicTBUS TOCTOSITHHOTO MAarHUTA HA PaMKy
¢ TokoM. MccnenoBanue sSBICHUS IIEKTPOMArHUTHON HHIYKIIUN

KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1 Komnebarensuas cUCTEMA. CB00OOIHEIE KoJIe0aHus.
I'apmonnueckue konebanus. I[lepuon, wacrota, amIuMTyaa u
(haza xonedaHuii

5.12 [IpyxvHHBI MasgTHUK. MaTeMaTHYECKUN MAasTHUK

5.13 VYpaBHeHHe TrapMoHUYecKuX Kosiebanui. Kunemarndeckoe u
JTMHAMHYECKOE OMHCAaHUE KOJIeOaTeIbHOTO IBUKEHUS

5.14 [IpeBparienue sHEPrun Npy rapMOHUUYECKUX KosieOaHusx. CBs3b
aMIUTUTYABl KONIeOaHUM MCXOJHON BENWYMHBI C aMIUTUTYAaMH
KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUS

5.1.5 Konebatenbubiii  koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC
KojeOaHus B UACATBHOM KoJeOaTenbHOM KOHTYype. AHAIOTHS
MEXIy MEXaHWYECKHUMH H JJEKTPOMATHUTHBIMH KOJICOAHUSIMH.
®opmyina TomcoHna

5.1.6 3aKOH COXpaHEHHsI DJHEPrUU B HUICATHHOM KOJeOaTeIbHOM
KOHTYpe
5.1.7 BriHyXeHHBIE MEXaHUYECKUE Kosie0aHusl. Pesonanc.

Pe3onancHass kpuBas. BwIHyXIeHHBIE 3IEKTPOMAarHUTHBIE
KoJIcOaHus.




Ilepemennsbiit Tok. CHHYyCOUJAJIbHBIN IEPEMEHHBIN TOK.

MomHOCTh NEPEMEHHOTO TOKA. AMIUIMUTYJHOE U JIEWCTBYIOIIEE
3HAYEHUE CUJIBI TOKA M HAIPSHKEHUS

5.1.10

Tpanchopmarop. IIpousBonacTBo, mnepemaya U moTpebiIeHHE
MEKTPUYECKOM  BHEPrUU.  OKOJOTMYECKHE  PUCKH  IIpU
MIPOU3BOJICTBE INEKTPUYECKOM SHEpPTUU. KynsTypa
HCII0JIb30BAaHUS AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKNU3HU

5.1.11

Texnudeckue ycrpoicTBa: ceiicmorpad, IeKTpUIECKUil 3BOHOK,
JIMHUU 3JEKTpoIiepeaayd

5.1.12

[IpakTuyeckue pabotel. MccnenoBanue 3aBUCHUMOCTH MEpHOJA
MaJIbIX KoJIeOaHMii rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl rpy3a.
HccnenoBanue nepeMEHHOIO TOKA B LENU U3 IIOCIEI0BATEIbHO
COCIMHEHHBIX KOHACHCATOpa, KaTyIIK! U PE3UCTOpa

52

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHuueckue BOJIHBI, YCIOBUA pacupoctpaneHus. [lepuon.
CkopocTh pacnpocTpaHeHUs: U JjinHa BOJHBL [lomepeunsie u
MIPOJOJIbHBIE BOJIHBI

522

NuTtepdepentus u nudpakuns MEXaHUYECKUX BOJIH

523

3Byk. CxopocTh 3ByKa. I'poMKoCTh 3ByKa. Bricora ToHa. TemOp
3ByKa

524

SHGKTPOMaFHI/ITHI)Ie BOJIHBI. VcaoBus H3JTy4YCHUA
QJICKTPOMAIrHUTHBIX BOJIH. BzaumHuas OpHUCHTal g BEKTOPOB E, B

n D) B BHGKTpOMarHHTHOﬁ BOJIHC B BAKyyMC

525

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, MIPEIOMIICHUE,
nongpusauus,  audpakuus,  uHTepdepeHuus.  CkopocTh
AJIEKTPOMAarHUTHBIX BOJIH

5.2.6

[IIxamna 3JIEKTPOMATHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHnMnBl  paguocBsA3M W TeneBuAcHUA. Paavonoxanus.
DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPY KAIOIIEH CpeIbl

5.2.8

TexHu4eckue  yCTpPOWCTBA:  MY3BIKAJIIBHBIE  WHCTPYMEHTBHI,
YJIbTPa3ByKOBash JUArHOCTUKA B TEXHUKE W MEIULMHE, pajap,
paauoONpPUEMHHUK, T€JIEBU30p, aHTeHHa, TenedoH, CBY-neusb

53

OIITHUKA

5.3.1

[IpssMonuHENHOE pacpoCTpaHEHNE CBETA B OJHOPOJIHOM Cpelie.
JIyd cBera

532

OTpa)KCHI/IC cBeTa. 3aKOHEBI OTpAXXCHUA CBCTA. HOCTpOCHI/Ie




n300pakeHM B TUIOCKOM 3epKajie

533 [Ipenomienue cBeta. 3aKOHBI IPETOMIICHHS CBETa. AOCOITIOTHBIHI
MOKa3aTesb MPeIoMIICHHS

534 [Tonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHBI yroja MoJIHOTO
BHYTPEHHETO OTPAKECHUS

5.3.5 Hucnepcus ceeta. CroxxHbIN cocTaB 6enoro cBera. LiBet

5.3.6 ColOuparoniue ¥ pacceuBalonive JUH3bL. TOHKas JIMH3A.
@DoOKyCcHOE pacCTOSHUE M ONTHUYECKas CHJIa TOHKOW JIMH3BI.
[Toctpoenne u300pakeHUN B COOMPAIONINX W PACCEHBAIOIINX
nuH3ax. PopMmyna TOHKOM JMH3bl. YBEIUYEHHE, J1aBaEMOE
JIMH301

5.3.7 [Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH

53.8 Wnrtepdepennius cBera. KorepeHTHbIE HCTOYHHMKHU. Y CIOBUS
HaOJII0ICHU ST MAKCMYMOB 1 MUHUMYMOB B HHTEP(EPEHITMOHHON
KapTUHE OT JBYX CHUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB

5.39 Judpakuus cBera. J[udpakiuonHas peimieTka. Y CIOBHE
HAOJIIOJICHUsT  TJABHBIX  MaKCHMyMOB  MpPH  TaJICHUU
MOHOXPOMaTHYECKOI0 CBETa Ha TUGPAKIIUOHHYIO PELIETKY

5.3.10 [Tonsapuzanus cBera

5.3.11 Texnuyeckue  ycTpoiicTBa: OukM, Iyma, QoToanmnapar,
MPOCKIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOM, BOJIOKOHHAsS
OMTHKA, TUPPAKIIMOHHAS PEUIETKA, MOSIPOHL

5.3.12 [IpakTuueckue paboTel. M3mMepeHue mokaszaTelns MperToMIICHUS.

UccnenoBanue cBoWcTB n300pakeHnid B JnH3ax. Habmionenue
JUCTIEPCUU CBETA

6 OJIEMEHTbI CHEL[I/IAJIBHOﬁ TEOPUU OTHOCUTEJIbHOCTHU
6.1 I'paHuIpl MPUMEHUMOCTH KJIACCHYECKONW MeXxaHUKH. [TocTynatel
TEOPUH OTHOCHUTEIILHOCTU: WHBAPUAHTHOCTH MOJIYJISA CKOPOCTH
CBETa B BaKyyMe, IPUHIIUIT OTHOCUTENFHOCTH DUHIITeHA
6.2 OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMeJJIEHUE BPEMEHU M
COKpAIIICHHE JITMHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI
6.4 CBsi3b MacChl ¢ dHEpPTUEU U HMMITYJIHCOM CBOOOIHOW YaCTHIIBI.
DHeprus MoKosi CBOOOIHOM YaCTUIIbI
7 KBAHTOBAS ®U3UKA
7.1 SJIEMEHTBHI KBAHTOBOWM OIITUKU




7.1.1 @®otonsl. @opmyna Ilnanka cBs3u SHepruu (OTOHA C €ro
4acTOTOW. DHEPrus U UMIYJIbC POTOHA

7.1.2 OtkpeiTie U wuccienaoBanne ¢otoddpdexra. Ombiter AT
CroneroBa. 3akoHbl poTorddexra

7.1.3 Ypasaenne DiinmTeitHa 1 porodrddekra. "Kpacnas rpannma”
dhoTodrddekra

7.1.4 Hasnenue ceera. OnwiTel [1.H. JIeOGenena

7.1.5 XUMHYECKOE IEHCTBUE CBETA

7.1.6 Texauueckue  ycrpoiicTBa:  (oTO3JIEeMEHT,  (OTONATUHK,
coJIHEUHas OaTapesi, CBETOIUO]]

7.2 CTPOEHUE ATOMA

7.2.1 Mopenb aroma ToMmcona. OnbiThl Pezepdopaa mmo uccienoBanuto
cTpoeHus aroma. [Inanerapnas moaenp aroma

7.2.2 [Tocrynatrer bopa. M3nydenue w mornomnicHre (GOTOHOB IpHU
mepexojie aToMa C OJIHOTO YPOBHSI DHEpPruM Ha Apyroil. Bumsl
cnekTpoB. CrieKTp YpOBHEW SHEPrUU aToMa BOJI0pO/1a

7.2.3 BonnoBble  cBoiictBa  wactuun.  Bomuel  ge  Bpoitns.
KopnyckynspHo-BomHOBOH nyanu3m. Judpakius 371eKTpOHOB Ha
KpHUCTaJIax

7.2.4 CrioHTaHHOE€ U BBIHYXJIEHHOE H3JIy4YeHHE. YCTPOHCTBO H
MpUHIHI PaboTHI Ta3epa

7.2.5 Texunueckue YCTpOMCTBA: CIEKTpaJIbHBIN aHanu3
(cmexTpockom), Ja3ep, KBAaHTOBBIA KOMITHIOTEP

7.2.6 [IpakTrueckue padoTsl. HabmrogeHue TMHENYaToro cnekrpa

7.3 ATOMHOE A1PO

7.3.1 MeTo1p1 HAONIOICHUS U PETUCTPAIINH SJIEMEHTAPHBIX YaCTHUI]

7.3.2 OtkpeiTie  pagumoakTuBHOCTH. OmbiTel  Pesepdopma 1o
OTIpE/ICNICHUIO COCTaBa PAaJUOAKTHUBHOrO H3inydeHus. CBoilcTBa
anbda-, 6era-, raMMa-u3NydeHus. BausiHue panoakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI

7.3.3 OtkpeiTHE TIpOTOHAa M HeWrTpoHa. HykinoHHas Mopens sjapa
I'eiizenOepra - MBanenko. 3apsa sapa. MaccoBoe uucio sipa.
H3oTonbl

7.3.4 Anbda-pacnaz. DJIEKTpPOHHBI W TIO3UTPOHHBIN OeTa-pacmaj.

FaMMa-I/ISJ'Iy‘-ICHI/IC. 3akoH paaAroOaKTUBHOIO pacliaga




7.3.5 DHeprust CBs3U HyKJIOHOB B siipe. S nepHbie cuibl. Jledhekt Macchl
sanpa

7.3.6 S nepubie peakuuu. JleneHue u CUHTES AlIep

7.3.7 SAnepupiii  peaktop. Tepmosimepubiii cuHTe3. I[lpobGiembr u
MEePCHEKTUBBl SJEPHOM HHEPreTUKU. DKOJIOTHUYECKUE ACTICKTHI
SIEPHON IHEPTETUKH

7.3.8 DJieMeHTapHbIe YaCTHUIIBI. OTKpbITHE MO3UTPOHA.
@yHIaMEHTAJIbHBIC B3aUMOICUCTBUSA

7.3.9 TexHuyeckue yCTpOMCTBa: J0O3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas bom0Oa

7.3.10 [Ipaktuueckue pabotel. HccnemoBaHue TpekoB dYacTuil (IO
roToBeIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3MKHU

8.1 Bun 3Be3gnoro Heba. Co3Be3qus, sipKue 3BE3[bl, IUIAHETHI, UX
BUJIUMOE JIBUYKEHUE

8.2 Conneuynas cucrema. Ilmanersl 3emHOM rpynnbl. [lnanersi-
TUTaHThl M UX CIIyTHUKH, KapJIMKOBBIE IJIaHEThl. Manble Tena
ConHe4HOM cUCTeMbI

8.3 Comnnne, ¢potocdepa u atmochepa. ComHedHass aKTUBHOCTh

8.4 Ucrounuk sneprun CoJiHIIA U 3BE3]T

8.5 3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETHMOCTb,
paguyc,  TeMmmepaTrypa, HMX  B3auMoOCBs3b.  [[uarpamma
"CIeKTpaJIbHBIA ~ KJIACC - CBETUMOCTB'". 3Be3Nbl TJIAaBHOU
MOCJIeI0BATEIbHOCTH. 3aBUCUMOCTh "Macca - CBETMMOCTbB'" Jif
3BE3]1 TJIABHOM MOCTIEA0BATEIbHOCTH

8.6 Buytpennee crpoenue 3Be3q. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUN U 3BorolMK CoOJIHIIA U 3B€3[. DTalbl KU3HU
3BE3]]

8.7 Mneunsiii IlyTe - Hama I'anaktuka. CnupalibHas CTPYKTypa
lanaktuku, pacnpeneneHue 3Be31, raza u nouid. [lomoxenue u
neuxkenne Conuna B [amaktuke. Ilnockas u cdepuueckas
HOJICUCTEMEBI I aJlTaKTUKH

8.8 Tunel raakTuk. PaguoranakTuku m kBasapsl. UepHbIe IBIpBI B
SJIpax TalaKTUK

8.9 Bcenennas.  Pacmimpenue  Bceenmennoif. 3akon  XaOoOua.

Paszberanue ranaktuk. Bospact u paguyc BcenenHoii, teopus
LAl

Bbonsmoro B3psiBa. Moaens "ropsiueii Beenennoit". PenukroBoe
U3IIy4YEHUE




8.10 MacmtabHast ~ cTpykTypa  BcemenHoil.  MeraranakTuka.
Hepermennsle npo0iaeMbl aCTPOHOMUU

108) mynxT 116 nonosnHuTes noanyHkToM 116.9 cienyromero conep:xanus:

"116.9. lyis mpoBeneHHsI €IMHOTO rOCYIapCTBEHHOTO 3K3aMeHa 1o (usuke (nanee - EI'D
mo (QU3MKE) HCIONB3YeTCs TMepeueHb (KoaudukaTop) MPOBEpSIEMBIX TpPEeOOBAaHUN K
pe3ylibTaTaM OCBOCHMS OCHOBHOM 0Opa3oBaTeNbHOM MPOrpaMMbl CpPEJHEro OOIIEro
00pa30BaHMs U DIIEMEHTOB CO/ICPIKAHUS.

Tabmuua 14.4

[Tposepsiembie Ha EI'D no ¢usuke TpeGoBaHus
K pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM TPOrpaMmbl
cpenHero o0Imero oopa3oBaHms

Kon [TpoBepsieMmbie TPeOOBAHUS K PEIMETHBIM PE3yJIbTaTaM OCBOCHUS
MIPOBEPSEMOTO | OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI CPEeTHETO 00IIero 00pa3oBaHuUs
TpeOoBaHUs

1 CdopmMupoBaHHOCTh YMEHHMIl  pacro3HaBaTh (DU3HYECKHUE  SBIICHUS
(TIportecchl) U OOBSCHATH UX HA OCHOBE M3YYECHHBIX 3aKOHOB

2 Brnagenne — ocHoBomojaramUMU  (PU3MYECKMMHM  HOHSTUAMH U
BEJIMYMHAMU, XapaKTePU3YIOLUIMMH (U3NYECKHUE MTPOIIECCHI

3 ChopMupoBaHHOCTh YMEHHI MPUMEHSTh 3aKOHBI KIIACCHUECKOW MEXaHUKH,
MOJIEKYJISIPHON (PM3UKU U TEPMOAUHAMUKH, SJIEKTPOJUHAMUKY, KBAaHTOBON
bu3uKy Ui aHanu3a U OObACHEHMs SIBICHUI MHKpPOMHpA, MaKpoMHpa U
Meramupa, pasinyarbh YCJIOBHUS (TpaHULbl, 00JAaCTH) NPUMEHUMOCTU
(Gu3MUecKrUX 3aKOHOB, TOHMMAaTh BCEOOLINI XapakTep (yHIaMEHTalIbHbBIX
3aKOHOB ¥  OTPaHMYEHHOCTb HCIOJB30BAaHUS YAaCTHBIX 3aKOHOB;
aHaJTM3UPOBATh (PU3MUECKUE MPOLIECCHI, UCIIOb3YsI OCHOBHBIE MOJIOKEHHUS,
3aKOHBI M 3aKOHOMEPHOCTH

4 ChopMHUpPOBAHHOCTH YMEHUS Pa3UYaTh YCIOBUS MPUMEHUMOCTH MOJIENIEH
(bU3HYECKUX TET U MPOLIECCOB (SIBICHU)

5 CdhopMHpPOBAaHHOCTH YMEHHUSI PENIATh PACUECTHBIC 337]a4H C SIBHO 3aJaHHOU
Y HESIBHO 3aJJaHHON (PH3UYeCKOi MOIETBIO: HA OCHOBAHHMH aHATN3a YCIOBUS
BBIOUpaTh (U3NYECKUE MOJENH, OTBEUAIolIue TpPeOOBaHUAM 3a/ayH,
MPUMEHSATH ()OPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH M TTOCTYJIAThI (PU3UIECKUX
TEOpUU MPHU UCIOJB30BAHUM MATEMATUYECKUX METOJOB PELICHUs 3aaad,
MPOBOJUTH PAacUEThl HA OCHOBAaHWH MMEIOIINXCS JaHHBIX, aHAJTU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METObI PEIIEHUS C YYETOM IOJYYEHHBIX
pEe3yIabTaTOB

6 Pemate kauecTBEHHBIS 3aJa4u, Tpe6ylonme IMPUMCHCHUA 3HaHUN U3
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pasHBIX pa3AesioB MIKOJHHOTO Kypca (PU3UKH, a TAKXKE MHTETpalluy 3HAaHUH
U3 JpYrux MpeAMETOB €CTECTBEHHOHAYYHOrO LMKJAa: BBICTPAUBATH
JIOTUYECKYIO LEMOYKY PaCCYyX ICHHUM C ONOpOW HAa M3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUe SIBICHUS

Brnanenne 0OCHOBHBIMH METOJIaMH HAYYHOTO TO3HAHUS, UCIIOJIb3YEMbIMHU B
¢dusKKe: MPOBOAUTH MpPsIMbIE W KOCBEHHBIC HW3MEPEHUS (PHU3UICCKIX
BCJIMYKMH, BBIOUpAas ONTHMAJIbHBIA CIIOCOO W3MEPEHUS M HCIONb3Ys
W3BECTHBIC METOJIbI OIICHKU TIOTPEIIHOCTEH W3MEepeHUl, MPOBOANTH
UCCIIC/IOBAaHUE 3aBUCUMOCTEH (DU3MUYECKMX BEJIMYHH C KCIIOJIb30BAaHHEM
OPSIMBIX U3MEPEHHM, OOBSICHATH IMOTYYCHHBIC PE3YyJbTaThl, HCIOIB3YS
(du3nvecKue TEOpUH, 3aKOHBI U TIOHSATHS, W JEJIaTh BBIBOJBI; COONIOIATH
npaBmiia 0€30MacHOTO TPyJa NpH MPOBEJACHUM HCCICIOBAHUN B pamMKax
y4eOHOTO JIKCIEPUMEHTa U y4eOHO-HCCIICIOBATEILCKON JIEATEIILHOCTH C
UCIIOJIb30BaHUEM ITU(PPOBBIX U3MEPHUTEIHHBIX YCTPOHUCTB U JIA0OPATOPHOTO
000opyIoOBaHUs

ChopMupoBaHHOCTh YMEHHH aHaIM3MPOBATH U OLIEHUBATh MOCJIEACTBUS
OBITOBOM W NPOU3BOJCTBEHHOM JAEATEIBLHOCTU YEJIOBEKA, CBSI3aHHON C
(GU3NYEeCKUMHU TpPOLECCaMH, € IMO3UIMH 3KOJOrMYecKo O0e30macHOCTH;
HpeI[CTaBJIeHI/If/'I O panyMoHaJIbHOM IHPHUPOAOIIOJIb30BAHMH, a TaK¥XKE
pasyMHOM MCIIOJIb30BaHUM JIOCTHXKEHUH HAyKM M TEXHOJOIMH JUIs
JAJIbHEHILEro pa3BUTH YEJI0BEUECKOro 00IIecTBa

Ommagenne pa3iWYHBIME ~ criocobamu  paboTel ¢ mH(popMarmen
Gu3MYecKoro  coluepKaHUS ~ C  HUCIIOJB30BAHUEM  COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTHI; pa3BUTHE YMEHHI KPUTHUECKOTO aHAIIN3a
U OLIEHKH JIOCTOBEPHOCTH IOJIyyaeMoi HH(opMariu

10

CdopmupoBaHHOCTH YMEHUI MIPUMEHSATH OCHOBOIIOJIAraroIme
aCTpOHOMI/I‘-IGCKI/Ie IIOHATHA, TGOpI/II/I M 3aKOHBI IJI1 aHAJIU3a U O6’I7$ICH€HI/I$I
bu3HYECKUX TMPOIIECCOB, MPOUCXOISIINX Ha 3BE3/1aX, B 3BE€3/IHBIX CUCTEMAX,
B MEKTaJaKTUUECKOU Cpefie; TBUKEHUSI HEOSCHBIX TEJ, IBOJIIOIIUHU 3BE3]1 U
Bcenennoit

Tabnuma 14.5

[lepeuens aeMeHTOB coaepxkaHusl, poBepsieMbix Ha EI'D no dusnke

Kon
paznena/
TEMBI

Kon
SJIEMEHTA

[IpoBepsiemMbIil 2IEMEHT COAEpKaHUS

MEXAHUKA

1.1

KMHEMATHUKA

Mexaunueckoe nBmxenne. OTHOCUTEIBHOCTh MEXAHNUYECKOTO ABMKEHUS.
Cucrema oTcuera




TPAeKTO]

(8]
-

MarepuanbHas TOUKa.
Ee paguyc-BekTop:

F(6)=(x(1).2(1).2(1), Y

TPaeKTOPHUS, z
TepeMeEIICHHUE: O 2
Af:f(fz)—f(f1)=2—f_’{= X

=(Ax, Ay, Az) ’

yThb.

Ciio)keHue nepeMeneHui:

AF, = Ar, + A,
1.1.3 CkopocTb MaTepuagIbHOU TOUKHU:
— A’_/: _’Y
U—E =r —(Ux,Uy,Uz)’
At—0
_ Ax _ ' ' '
U, = A_ =X, , aHAJTOTUYHO L, =), 0, =2z,
t At—0
Cnosxenue ckopocteii: Uy =0, TU;
Brluncienne miepeMemieHuss W MyTH MaTepHaJbHOM TOYKU TIPH
OpSIMOJIMHEMHOM  JIBWKEHMHM  BAOJb  OCH X 1O  Tpauky
3aBucUMOCTH Uy (t)
1.1.4 AD '
YckopeHue MaTepuanbHoil Toukn: ¢ = =Y = (ax’ a,,d, ) ,
At At—0
Av, ! , .
a, = Al _(Ux)t,aHanoquo a, _(UY)t= a, =(Uz)t.
At—0
1.1.5 PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE:
x(t) = x,+v,,t
v, (1) =v,, = const
1.1.6 | PaBHOyCKOpEHHOE NPSIMOJIMHENHOE ABUKEHUE:!




x(1)=2x,+ 0yt + axz

v (t) =y, tal

X
a,. = const
2 2 _
v, — U, =2a, (xz _xl)

Ul+02-t
2

[Tpu nBUXEHUH B OHOM HampaBiIeHUH MyTh S=

CBoOoaHoe nasenue. Y CKOpeHue cBOOOHOTO
najeHus. JIBuxeHnue Tena, OpPOIIEHHOTO MOJ

yrnom & k ropuzonTy:

x(1)=x,+ 0yt =X, +v, cosa-t
2 2

gt

Vi . 5.n
gt . l )
y(t):yo+ont+T:y0+uosma-t—7

Yo Q

v, (1) =v,, =y, cosa

X

Uy(t):z)oy+gyt:uosina—gt 0 x

g. =0
g, =—g =const

KpuBonuneiinoe nBumxkeHue. JIBMKEHME MaTe€pUAIbBHOM TOYKM 11O
OKPY’KHOCTH.

VYrnoBas u JuMHEHHAas CKOPOCTb TOYKHU: V=0OR . [Ipn paBHOMEpHOM

2n

JIBHKEHUH TOYKH MO OKpykHOCTH (O = _T =2nv

2
LIeHTpOCTPEMUTENBLHOE YCKOPEHHE TOYKU: . = =® R . Tonuoe

v
R

YCKOpPCHHC MaTepHaHBHOf/'I TOYKHU

TBCpI[OC TECIIO. HOCTyHaTCHBHOC W BpamarcIibHOC JIBUKCHHUC TBCPAOIO
TCIIa

1.2

JTMHAMUKA

1.2.1

WNuepumanbHbele cuctemel orcuera. IlepBbiil 3akoH HerotoHa. [IpuHnmn
OTHOCHUTENIBHOCTH [ anmuies




1.2.2

Macca Tena. [TnorHocTh BemectBa: P = =5

%
1.2.3 Fv _ Fv Fv
Cuna. [puanun cyneprnosurm ciit: £ paggoneiiers — 41 145 1ot
1.2.4 Bropoii 3akon Herotona: ajist matepuanbaoi Touku B UCO
F=ma; Ap=FAt npu F = const
1.2.5 |Tperuii 3akoH HproToHa 1uIsi MaTepUalibHBIX *"'_‘._'—""__
TOYEK: Ez = -F21 ‘F;2 FZI
1.2.6  |3akOH BCEMHPHOTO TATOTECHHUS: CHJIbl MPUTSKEHHUS MEXKAY TOUYCUHBIMH
mm
_ 1"
MaccaMy paBHBI F=G s .
R
Cuna Tsoxectu. LleHTp Tspkectn Tena. 3aBUCMMOCTH CHIIBI TSDKECTH OT
BBICOTHI h HaJl TOBEPXHOCTHIO MJIAHETHI paguycoM Ro:
_ GMm
B 2
(Ry+h)
1.2.7 Cuna ynpyroctu. 3akoH ['yka: Fyx = -kx
1.2.8 Cuia tpenus. Cyxoe TpeHHe.
Cuua TpeHUsl CKOJIbKEHUS: FTp =UN
Cuna TpeHus MoKos: F P SN
Koa¢pdunment tpenus
1.2.9 F,
Hasnenne: P =
S
1.3 CTATHUKA
1.3.1 MOMEHT CUJIBI OTHOCUTEIBHO OCH BpAILCHUS
|M| =Fl , rne 1 - mjeuo cuibl F
OTHOCHUTEIIHO OCH, TIPOXOIAIIEH Yepe3 TOUKY
O nepneHauKyIsIpHO PUCYHKY F
1.3.2 |Lenrp wMacc Ttena. lleHTp Macc CHUCTEMBI MaTepHUANBHBIX TOYEK:




sl tmn ..

M. . B ommopoaHoM mone Tsmkectn (& = const
M mi+my + AHOPOA (2 )

LOEHTP MacC T€jia COBIIAAAcCT C €ro HEHTPOM TAXKECTHU

133 M +M,+..=0
VcnoBus paBHoBecus tBepaoro tena B UCO: |\ = =
P P E+F+..=0
1.34 3akon Ilackans
1.3.5 o = +00oh
JlaBneHue B )KUAKOCTH, nokosmeiica 8 UCO: P = Py T P&
1.3.6 I >
3akoH Apxumena: F Apx —PBHTeCH s
eciu teino U kuakocTh nokoATcs B MCO, To Fapx = pgVasmecn
YcaoBue miaBaHus TE
1.4 3AKOHbBI COXPAHEHHWS B MEXAHUKE
1.4.1 HNMnynec MaTepuanbHOU TOUKHU: p=mv
1.4.2 " . p=DpD + D, +
MIyIbC cuctemsl Te: P = Pyt Py T+
1.4.3 3aKOH U3MEHEHHS U COXPAHEHUS UMITYJIbCa:
BUCO AP = A(Py+ Dy +..) = Fppoun N + Foponn AT+ ..
8 CO Aﬁ = A(]_jl +}_52 +) = 0 » €CJIA EBHCHIH +F;BHemH +...= O
PeakTrBHOE OBIOKCHHUE
144 Pabota cuiibl Ha MajgoM MepeMeneHIH: ﬁ.’
A=‘F‘-|Af|-cosa=Fx-Ax @(
AFr X
1.4.5 MOIIHOCTE CHUJIBIL:

eciu 3a Bpemst Al paGora cuibl H3MeHsETCS o F
#a A4, To MOmHOCTE CHITBI

ol

AA

P=—
At

=F-v-cosa
At—0




1.4.6

Kunernueckas OQHCPIruAa MaTepHaﬂBHOﬁ TOYKH: EKHH = - .

2 2m

3aKOH U3MEHEHUSI KHHETUYECKOM SHEPTUM CHUCTEMbI MAaTEPUATIBHBIX TOUYEK:
B ICO AEKHH = Al +A2 +...

1.4.7 [ToTreHumanbHas SHeprus:
s norermmansrex et A = Einoren ™ Eonoren = AL greun .
IloreHumanpHass SHEPrus MaT€pUAIbHOM TOYKHM B OJHOPOJHOM IIOJIE
TsoKeCTH: Enoreny = mgh.
[TorennuanbHast HEprus ynpyro aeopMupoBaHHOIO Teja:
ko
noTeHL 2
1.4.8  |3aKkoH U3MEHEHUS U COXPAaHEHUS] MEXaHUYECKON IHEPIUH:

EMex = By + El‘[OTeHng

B I/ICO AEMex = A

BCCX HCIIOTCHL. CHII »

B ICO AE Mex 0 , CCIIN Apcex HEINOTEHL. CUIl 0

1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

1.5.1

["apmonnueckue konebaHus MaTepualnbHON TOUKH. AMIUIMTYna u ¢aza
Kosiebanuii. Kuaemarmnueckoe ormcanue:

x(t)=Asin(ot+¢,),

v, (t)=x

X ts

ax(t)=(l) )t =—(DZX(f):>Clx+O)2X=O, Irme X - CMEIIEHUE U3

X

IMMOJIOKCHHA PAaBHOBCECHA.

JlnHamuyeckoe onucaHue:

2
max = -kx, rze kK =m®” . Do 3naunr, yro Fy = -kx.

DHepreTuyeckoe onrcanue (3aKOH COXpaHEHUsI MEXaHUYECKOM SHEPTun):

mv’ ke’ mul, kA
+ = = = const
2 2 2 2

CBsi3b  aMIUTUTY/ABl KOJICOAHWW CMEIICHHs] MaTepUaTbHOM TOYKH C




aMIUTUTYAaMH KOJIeOaHU €€ CKOPOCTU U YCKOPEHHUS:
_ 2
Unax _(’OA, Aoy = O 4

m

1.5.2 2t 1
[Tepuon 1 yacTora KoJeOaHUH: I'=—=—
® v
[Tepron ManbiX CBOOOJHBIX KOJIEOAHUN MATEMATHYECKOTO MAasTHHUKA!
[
T=2n|—.
g
TTepro/1 CBOGOIHBIX KONCOAHMIT PYKHHHOTO MasTHHKA: | = 270, [—
1.5.3 BrinyxnenHbie kojebanus. Pesonanc. PesonancHast kpuBas
1.5.4  |TlonepeuyHsie U MPOOJIbHBIE BOIHBI. CKOPOCTh PACcIIpOCTPAHEHUS U ITTMHA
1y
pomuer; A =0T =—
A%
NuTtepdepentius u qudpakius BOJIH
1.5.5 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVYIJISIPHAA ©®U3UKA. TEPMO/JNHAMUKA
2.1 MOJIEKVYJISIPHAA ©OU3UKA
2.1.1 Mopgenu cTpoeHHs Ta30B, JKUIKOCTEM W TBepAbIx Ten. IlycTe
TEePMOJMHAMHYECKas CHCTeMa (TeJ0) COCTOUT U3 N OJMHAKOBBIX MOJIEKY.
N N m
Torga KoJIM4ecTBO BEIIECTBA ¥ =,
n il N, u
rae Na - uncio ABoraipo, m - Macca CUCTEMBI (Telna), Mo MOJISIpHAsi Macca
BEIIECTBA
2.1.2 TermoBoe IBM>KEHUE <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>