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INOACHUTEJBHASA 3AIINCKA

[IporpaMmma 1o ¢Qusuke Ha

YpPOBHE CpeaHero oOIero o0pa3oBaHUs

pa3paboTaHa Ha OCHOBE TOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, ripeAcTaBieHHbIx B PI'OC COO, a takxe
c yu€éroMm (enepanbHONM paboueil mporpamMmbl BocnuTaHus u  Konueniuu

IpenoAaBaHus yueOHOro mpeameTa

«®Du3uka» B 00pa30BaTENbHBIX OPraHU3ALUAX

Poccuiickoii @enepannn, peaanu3yolnXx OCHOBHBIE 00pa30BaTeIbHbIC TPOTPAMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COACpKAHUE,
YCTaHABIMBAET PEKOMEHYEMYIO MOCIIE0BATEIbHOCTh U3YUEHHUSI TEM U pa3JIeoB
y4eOHOTo TpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKM  y4eOHOro MpoLecca, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YaroIIHUXCH.
ITporpaMmMa 1o ¢u3uke Ha€T NPEACTaBICHUE O LEIAX, COAEPKAHMH, OOIen
cTpaTernd OOy4YeHHs, BOCIMTAaHUS M Pa3BUTHS OOYHYaIOIIMXCS CpEICTBaMHU
yuebHoro npenMera «Pu3nka» Ha yriryoJEHHOM YpOBHE.

W3ydyeHnne kypca (U3MKH YIIIyOJIEHHOTO YpPOBHS IMO3BOJSET PEAIN30BATH
3aJa4i NMPO(PECCUOHANBHON OPUEHTALMH, HAMPABIEHO HA CO3JaHUE YCIOBHMM s
IPOSIBJICHUS] CBOMX HHTEIJICKTYyaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KayKIbIM

OOy4JarommMMcsi, KOTOpble HEOOXOAUMBI IS TMPOJOJDKEHHs Oo0pa3oBaHUs B
opraHuzanusx mnpodecCUOHAaTBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATBLHOCTSIM.

B mporpamme mo ¢pusuke onpeaensroTcs IIaHuPpyeMble pe3yIbTaThl OCBOSHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,

METanpeIMETHbIC,  TPEIMETHBIC
METOIOJOTHUYECKON OCHOBOM I

(ma  yrmyonéunom  ypoBHe). Hayuno-
pa3pabOTKu TpeOOBaHUU K JIMYHOCTHBIM,

METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCs, OCBOMBIIHX
nporpaMmmy 1o Gpu3nKe Ha YPOBHE CpeaHEro o0111ero oopa3zoBaHus Ha yriTyOa€HHOM
YPOBHE, SBJISIETCSI CHCTEMHO-I€ATeILHOCTHBIN TTOIXOI.

[Iporpamma no pu3MKe BKIFOYALT:

TJIAaHUPYEMBIC pe3yIbTaThl OCBOCHHS Kypca (GU3MKH Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIC TIPEIMETHBIC PE3yJIbTAThI 10 T0JIaM 00YUYEHUS;

coneprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBITh
WCITOJI30BaHA YUUTEIAMU (DU3UKHU TSI COCTABIICHUS CBOUX Pab0OYMX IIPOTPaMM.

[TporpamMma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO HHHUIIMATUBY YUHUTENEH U

/%jnpenocm]snﬂﬂ BO3MOKHOCTH ﬂﬁ peanu3aluu  paslMYHBIX METOAHYECKHMX
O o AXVSOMERT RMMGA o pusuku Ha yryGnéHHOM ypOBHE IIPH  YCJIOBHH

SJNIEKTPOHHOU NMOANUCHIO
COXpaHCHMs 00s13aTCIIbHOU YaCTH CO
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epKaHus Kypcea.




®du3rka Kak Hayka O HauOoisiee OOIMX 3aKOHAX HPHUPOJIBI, BBICTyIAas B
KauecTBe y4eOHOIo MpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLECCOB U SIBICHUN, M3y4aeMbIX XUMHUEH, Ouojoruei,
busngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHE (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pa3HOOOpPa3HBIX TEXHOJIOTHM B Chepe FIHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
IOJIy4YEHHUSI HOBBIX MaTEpUaAlOB C 3aJaHHbIMU CBoWcTBaMu. M3ydenue Qusuku
BHOCHUT OCHOBHOMW BKJaJl B (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOy4aronierocsi, B (pOpMHUpPOBAHNE YMEHHUI MPUMEHATh HAYYHBIA METOJ MMO3HAHMS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIET0BAHMM.

B ocHOBY Kypca (pu3UKHN Ha ypOBHE CPETHETO O0LIEr0 00pa30BaHUs MOJIOKEH
PSI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €T0 OCTPOECHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUM, BEILIECTBE W
ToJIE.

Hoea cymanumapuzayuu. EE peanuzaiys npeanosaraeT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoen npuknaonon nanpasnennocmu. Kypc ¢uszuku yriry0aEHHOTO YpOBHS
IPEANOaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TomM paccmarpuBaroTrcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX DJKOJOTHYECKMM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue cofiepKaHus MporpamMmsl M0 (PU3NKE JOHKHO OBITh OCTPOEHO Ha
IPUHIIAIIAX CUCTEMHO-EATEIbHOCTHOTO noaxonaa. g pusuku peanuzanus 3THUX

e

O

HOPUHIMIIOB 6a31/ép£/eTCﬂ HA UCTIONBE3PBAHUE CAMOCTOSATETBHOTO OKCIICPUMEHTA KaK
OOKYMEHT INOAONUCAH

TORERTBBYHBIABRIBRI (akropa ydebHoro mpouecca. [t yriay6aéHHOro
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BKJIFOUAIOLIETO (DPOHTANBHBIE YYCHHUYECKHE OMNBITHI MPH HW3YYEHUHU HOBOTO
Marepuaia, 1abopatopHbie pabOThl U pabOThHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crioco0a peanu3ainuu GU3NYECcKoro npakTukyma. B mepBom ciiyuae mpakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kimaccoB, auOO MOCjE MEPBOTO M BTOPOTO
MOJIYTOJUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
IPaKTHKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOPHIE MPOBOJAATCSA B Ipoliecce
u3yueHusi pazzaena (temsl). Ilpu s3ToM monx paboTamu MpaKTUKyMa MOHUMAETCS
CaMOCTOATENILHOE HCCIEOBaHUE, KOTOPOE TMPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBON MHCTPYKIIUH.

B nporpamme mno (¢usnke cHUCTEMa YYEHMUECKOIO SKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MpaKTUKyMma MPEACTABICHA €IMHBbIM NepedyHeM. BriOop
TEMATUKU I 3TUX BHUJIOB YUYCHHYECKUX MPAKTUYECKUX PaOOT OCYIIECTBIISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW OYPOYHOTO
IUTAHUPOBAHUSI W OCHaleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTcs
OBIIAJICHHE OOYYAIOMIMMHCS YMEHUSMH TIPOBOAMTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHSI, HUCCIIECIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIWYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yACISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM N1J1s1 pacUETHBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 33]]a4M C SIBHO 3a/IaHHOU
¥ HESBHO 33aJ]aHHON (PU3NYECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSATh U3YUCHHBIE
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasjiena Kypca, TaK M WHTETPUPYS
MpUMEHEHUE 3HaHUN U3 Pa3HbIX pa3/eioB. st KaueCTBEHHBIX 3a71a4 MPUOPUTETOM
SBJIIIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPECKAa3aHue TNPOTEKAHUS (PU3NUECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel >KU3HM, TpeOyromue BbIOopa (hHU3NIECKOn
MOJIEJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBun ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
obecrieueHunto yuyeOHoro mpoiecca Kype pusuku yriryOJI€HHOTO YPOBHS Ha YPOBHE
cpeaHero oomero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCJIOBUAX IPEAMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabOpaTOpHOE
000pyT0BaHUE /TSI BHITIOJTHEHHS YKa3aHHBIX B TPOTPaMMe 0 PU3NKE YUCHUIESCKHIX
OTBITOB, TJAOOPATOPHBIX PAOOT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy0BaHUE.

JlemoHcTpaniMoHHOE  000pyAoBaHHEe (OPMHUPYETCI B COOTBETCTBHM C
OPUHIAIIOM MHUHUMAIbHOW JIOCTaTOYHOCTH M OOECIeYrMBaeT IMOCTAHOBKY
NEPEUYUCICHHbIX B TMporpaMMme 1o (PU3MKE KIIIOYEBBIX JAEMOHCTpalUid s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TMPOIECCOB, OMIUPHUUECKUX U

e

O

y%aMeHTaHBHBIX 3aKOHOB, UX TCX HNYCCKUX HpHMeHeHHﬁ.

E
SHEQ%WEWﬁnﬁ QRYZOBAaHME IJIs YYEHHYECKUX IPAKTUYECKUX PaboT
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OTHOTO KOMIUJIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4eCKue KOMIUICKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPUIA.

OCHOBHBIMHU HEJIIMH U3y4eHUs PU3UKHU B 00IIEM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHUEe WHTEpPECa H CTPEMJICHUS OOYYaOIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOPMHUPOBAHUE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYCeHUS OCHOB
CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOIb30BaAHUEM (DU3UUECKUX
3HaHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHHUE TIPEACTABICHUA O PpONMM (PU3UKK 171 Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyamyuieit
mpoecCHOHANILHON  JESTENBHOCTH, CBSI3aHHBIX C (U3MKOM, TMOJATOTOBKA K
JanbHEeNeMy 00y4eHUI0 B 9TOM HalIPABJICHHH.

JlocTrxeHne 3TUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIyIOINX 3a7ad B
nporiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero o0pa3oBaHusI:

NpUOOpPETEHNE CUCTEMBbI 3HAHUN 00 OOIMUX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYIO  (U3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKH;

dbopMHpOBaHUE YMEHHUI MTPUMEHSATH TCOPETUICCKUE 3HAHUS 1T O0BSICHCHHSI
GU3MYEeCKUX SIBJICHUN B TPUPOJAE W JUIS TPHHATHS TPAKTHYCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB PEIICHUSI PA3IMYHBIX 33]1a4 C SBHO 33JJaHHON (hU3UIECKOM
MOJIeJIbIO, 3a/lad, TMOJPa3yMEBAIONINX CaMOCTOATEIBHOE CO3JdaHue (HU3HMUECKOn
MOJICNIA, aJcKBaTHOW YCJIOBHSM 3a/Jadyd, B TOM YHCJIC 3a1ad WHXXCHEPHOTO
XapakTepa,

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, MX BIUSHHS HA OKPYKAIOIIYIO CPEy;

OBJIAJICHUE METOJaMH CaMOCTOSITCIIPHOTO TUTAHHUPOBAHUS WM IIPOBEICHHUS
bu3MUecKuX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu uH)opmauu,
OTpEIeNIEHHs TOCTOBEPHOCTH MOJIyUYEHHOTO PE3yIbTaTa;

e
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CO3JIaHue gCHOBHﬁ I Pa3BTHSA yMEHHIl IPOEKTHO-MCCIEN0BATENbCKOMH,
OOKYMEHT NOANMUCAH

TEARKSPESHHEA HORHIE D




pa3BuUTHE WHTEpeca K chepaM mpohecCuOHATBHON NESITEIIBHOCTH, CBSI3aHHOMN
C pU3UKOH.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO yriyOnéHHBIM YpOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEro OOIIEero
oOpa3oBaHusl BbIOMpaeTcss OOYyYarOUUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme Mo (U3MKE MEepeueHb JIabopaTOpHBIX U
IPAKTHUECKUX paboOT SBISETCS PEKOMEHJIOBAaHHBIM, YYHTENb J€laeT BHIOOD
NPOBEJCHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YyYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

4 ™\

OOKYMEHT NOANMUCAH
SNEKTPOHHOM NOANUCHIO
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COILEPKXAHUE OBYYEHUSA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHas Hayka o nmpupojae. HayuHslil MeTo1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCHEpUMEHT M TEOpUs B Ipoliecce IMOo3HaHus npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3mepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(POBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  pu3MdYecKux  BenMuuuH  (aOconroTHas U
OTHOCHUTEIIbHAS).

MopenupoBanue QpU3MUECKUX SIBJICHUN M MPOIECCOB (MaTepHalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN Ia3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKH1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKasI TEOPUS.

Pons u mecto ¢u3uku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaAKMUKyM.

N3mepeHure cuiibl TOKa U HANPSHKEHUS B LIENU MOCTOSHHOTO TOKA MPY TOMOIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi jJabopatopueit o ¢usuke. [Ipumepsl usmepeHus
(bU3NYECKUX BEJIMYHUH MPU MOMOIIY KOMIBIOTEPHBIX JaTIYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panunyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHCTEMBI
KoopauHat. Tpaekropus.

Ilepemelienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHHE MaTepuaibHOW TOUYKH, UX MPOEKIMH Ha OCH CHUCTEMBbl KOOPJMHAT.
CroxeHune nepeMeneHuil U CI0KEHHE CKOPOCTEMN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U IyTH MaTEPUATIBLHOM TOUKU OT BPEMEHHU U UX
rpaduku.
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CBOOOIHOC TMAICHUT. ¥ CKOP8HUE CBOOOJHOTO majacHuUs. J[BuxkeHue Tena,

g(ﬂﬁéﬁ’ﬁﬂﬁﬂrﬂ&ﬂ O6M k ropusgHTy. 3aBHCUMOCTH KOOPJMHAT, CKOPOCTU U

0 i
JIEKTPOHHOU MNOLTNUCLIO
yCKOPEHHST MaTepHaIbHOM TOYKU OT BPEMEHH U UX TpaUKH.




KpuBonuHeniHoe  nBWKeHUE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXHOCTH. YTJIOBas W JuHEHHas cKopocTh. Ilepmom m dactora oOpareHus.
[leHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLIMAIBHOE) U IMOJIHOE
YCKOpPEHHE MaTEpUaIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOUECCH: CHUIOMETD,
JBUKEHUE CHAPSAIOB, EIHBIE, IECTEPEHYATHIE U PEMEHHBIE ITepeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenbs cucteMbl OTCUETA, MILTIOCTPALMS KMHEMATUYECKUX XApAKTEPUCTUK
JIBHYKEHUS.

CrocoObI UCCIIEIOBaHUS IBHKEHUH.

WnmrocTpanuus npeaenbHOro nepexo/ia i \BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuwkeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TTyTel, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO e Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MpU NMPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU.

N3mepenue  yCcKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI JTabOpaTOpUN ).

N3yuyenue nBukeHus Tena, OpolIeHHOro ropu30HTaNbHO. [IpoBepka runoressl
O IpsAMON MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXKAY NAJIBHOCTBIO TOJIETA WU
HAa4YaJIbHOM CKOPOCTBIO TEa.

W3yyeHne NBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOM I0 MOZIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJia OOpalleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

e

Tema 2. /lunamuka. )
OOKYMEH O4ANMUCAH
3JIEKTPOHHOMN noannuceio
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[lepBoii 3ak0oH HprotoHa. MHeprumaneHble cucTtemsbl oTcuéra. [IpmHIMN
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIun cynepno3unmu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsoxkecTd. 3aBUCUMOCTb YCKOPEHHUS CBOOOTHOTO MAJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduieckoi MUpPOTHI. J{BUkeHue HEOECHBIX Tell
Y X CIIyTHUKOB. 3akoHbl Kemepa. IlepBas kocMuueckas CKOpOCTb.

Cwina ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOPEHHEM.

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

Hasnenue. ['mapocrarnueckoe nasnenue. Criia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBuKeHUs Tell B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne nByX LWIMHAPOB WM IIAPOB PAa3HOM MacChl € OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAEHCTBYIOIIEN TPUIIOKEHHBIX K TEITy CHII C TPOU3BEACHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3mepenne macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS IOKOS, KAYEHUSI U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.

N3mepeHre paBHOACUCTBYIONICH CUJI TIPH JABMKEHUH OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.
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HgOBe Ka THIIOTE3bI O HE3aBUCHMOCTH BpPEMEHH JBWKEHHS OpycKa IO
AOOKYMEHT NOANUCAH

H3RERFB O TGOS HiMER1@AIaHHOE [PACCTOSAHME OT €r0 MaCChI.




HccenmenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKUHE U
pEe3MHOBOM 00pasiie, OT ux AehOpPMAITHH.

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

N3mepenne kodduimeHta TpeHus 1Mo BETUYMHE YIIIOBOro Koddduimenra
3aBUCUMOCTH Fp(N).

HccnenoBanue nBMXEHUS OpycKa MO HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpaumieHus. [lnedo cuibl.
CnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHILITEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAIb ONOPBI.

Tema 4. 3akonvt coxXxpaneHus 6 mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTEpUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMbI MAaTEpUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

MMnynbe CHITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE OBHKCHHUE.

MomeHT umiynbca mMarepuanbHOM TOukW. [IpeacraBieHue O cCoXpaHEeHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeICTaBICHUE PAOOTHI CUIIBI.

MOIIHOCTh CHJIBL.

4 Kunernyeckasd sHeprus MaTdpuaabHOM TOukH. Teopema 00 HW3MEHEHUU
OOKYMEHT, NOAMUCA o
KHHERHBER AP HERFACURE P M HDI TOUKH.
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[loTeHnManbHplE W HENOTEHUHUAIBbHBbIE CWIBL. [loTeHumanbHas >HEpPrus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus tena
B TPAaBUTAIMOHHOM TMOJie OJHOPOAHOro Imapa (BHyTpU W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACaNbHOM JKHAKOCTH KAaK CIEACTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yeckre yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MUCTOJIET, TAPOCKOIL, PUTYPHOE KaTaHNWE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOIHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIIEHNUN PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TNOTCHLMAJIbHOW SHEPIrUil INpH
JICWCTBUU HA TEJIO CWJIBI TSHYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

W3mepenne nMmiryiibea Teia 1o TOpMO3HOMY ITYTH.

N3mepenne cuibl TITH, CKOPOCTH MOJEIHU 3JIEKTPOMOOUIIS M MOIIIHOCTH CHJIBI
TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKOW YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NMOTEHUUATbHON HEPTUU NPYKUHBI C paObOTON CHIIBI
TPEHUS.

Omnpenenenue padbOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHOBCKoe NBHKEHHE. XapaKTep IABHKECHHUS
Y B3aUMOJCHUCTBUS 4YaCTHI] BEIIECTBA. Moaenu CTPOEHHs Ta30B, KUIKOCTEU H
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TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3Mepenus. Illkana
temneparyp Llenbcust.

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

["a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpTona. M3ompoiieccrl B
UJCATPHOM Ta3e C IIOCTOSIHHBIM KOJWYECTBOM BemiecTBa. [ paduueckoe
MPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DSHEprueu
MOCTYIATEIFHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KHHETUUECKON TEOPUH UICATHHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeTHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHIL.

TexHu4eckue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu 1BUKEHHS YACTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxuakocTen.

Mogaens onbita LlTepHa.

[IputsxeHre MOJEKYJI.

Mogenu KpuCTaININYECKUX PELIETOK.

HabGmronenue u uccieaoBaHue N30mpoIeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HUccnenoBanne mpoliecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUS TPH
TEII000MEHE MEXTy ropsUueii U XOJI0THOM BOJIOM.

N3yueHne H30TEPMUYECKOr0 Iporecca (PeKOMEHJOBAHO HCIOJIb30BAaHHE
rdpoBoii 1abopaTopun).

N3yuyenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHYECKON cCUCTEMBI. BHelIHne n BHyTpeHHHE napaMeTpsol. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€

e
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COCTOSHHWEC HA MUKPOCKOIIMYECCKOM ?pOBHe.
OOKYMEHT NOANUCAH

neRTPERRIS I it bigrepMoInHaMuky.  CaMONPOM3BONbHAS  PeNaKcalis

Ceprioncar 0c4 AP BIIILICEAY) GUEFEP! K TeII0BOMY paBHOBECHIO.
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Mopenp wWIeanpbHOTO Ta3a B TEPMOJMHAMHKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianepoHna u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL], BHICOKUE
TeMIIepaTypbl. BeipaxkeHue sl BHyTPEHHEH SHEPTUU OJHOATOMHOTO MACAIBHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoarHaMuKe. Brruucnenue paboTel o rpaduky
npolecca Ha pV-1uarpamme.

Temonepenayua  kak  cnoco0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Termnorel. Tenno€éMKOCTh Tena. YHaenbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tornuBa. Pacuér konuuecTBa TemiuoThl mnpu Teruonepenade. I[lonstue 00
aauabaTHOM Tpoliecce.

[lepBbIii 3aKOH TEpMOAMHAMUKHU. BHyTpeHH s 3Heprusa. KoimuecTBo TEIoThI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aKOH TEpMOIMHAMUKY VISl PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON 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). HeobpaTuMoCTh IPUPOIHBIX MPOIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansraoe 3nauenue KII/I. [ukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CPEeJIbI.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AU3ENbHBIA W KapOIOpaTOpHBIA ABUTATENd, MNapoBas TypOuHA,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcoca, yTHIM3aIus OMOOPTraHUYECKOTO TOITLINBA ISt
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

W3MeHeHune TemnepaTypsl IpU a1uabaTHYECKOM PaCIIUPEHUH.

Bo3nymHoe orauso.

e
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CpaBHEHNE VIEIbHBIX TEIUIOEMKOCTEM BEIIIECTB.
OOKYMEHT HO%MCAH

NE WyﬁﬁWHyTpeHHeﬁ JHEPTUM.

Ceprnpat 0E42607FFAESISARIREHS AaGaTHOTO Mponecea.
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KoMmnbloTepHbIE MO/IENIH TETUIOBBIX JBUTATEIICH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue npoliecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aquabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M JHEPTUH MEXMOJICKYJISIPHOTO B3aWUMOJCUCTBUS U
TEMIEPATYPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Mcnapenue u kunenue. Y aeibHas TerioTa
napooOpa3oBaHusl.

HacelllieHHble W HEHAchIIEHHbIE mapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO Iapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TeMIIEpaTyphl KUIIEHUS OT JAaBICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopduble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpuctaums3auus. Y JIEJIbHAs TEIJIOTA IUIABJICHUS.
CyOnumarnus.

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

TennoBoe pacimimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMUHA
TEIJIOBOTO PaCHIUPEeHHs Tell (Ha KaYECTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B Pa30oBbIX MEPEX0axX.

YpaBHeHue TEMI0BOTO OagaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSIKEHHS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOILIECCHI:  KHUIKUE
KPUCTAJLIbI, COBPEMEHHbBIE MaTepUAJIbI.

Hemoncmpauuu.

TermnoBoe pacpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.
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Crioco0ObI M3MEPEeHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTIO BEIIECTBA.

Buner nedopmaruii.

HaoGmronenue mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  JAepopMali  pPEe3MHOBOro obpas3ua  oT
IPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. JDiaekTpoauHaMuKa.

Tema 1. Inexkmpuueckoe none.

OJeKTpu3alus Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHUKM, JUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs IEKTPUUECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3apsIbl.

Hampsoxk€aHocth  anekTpuueckoro  monsa.  [IpoOnsiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OJHOPOIHOE AIEKTPUUECKOE TTOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTP NOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsia B AJIEKTPOCTATUYECKOM TOJIE.
[ToTenmman snekTpocTaruyeckoro nosis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB JUISl DJIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsnga. Ilome paBHOMEpHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OTUX TOJEH W
HKBUINOTEHLIUAJIBHBIX IOBEPXHOCTEN.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PAaBHOBECHS 3aPSIOB.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jlusnextpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.
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[TapamnensHOE coequHeHne KoHAeHcaTopoB. [locienoBarensHoe coeJuHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM IIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DSJEKTPOCTAaTHUYECKash 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3apsIKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reneparopa (Ban ne ['paada).

[IpOBOAHUKH B AIEKTPUUYECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMU U JUJICKTPUUECKONU MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJIEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOopa Yepe3 Pe3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, nPAKMUKyM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apSIKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHASHCATOpa B SHEPTHIO
W3JIy4EHUs CBETOAMO/IA.

N3yueHne npoTeKaHus TOKa B LIETIH, COAEPKAIIel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH IMOTEHIUAJIOB (HampsKEeHUs ) npu
MOCJIEIOBATEILHOM COEUHEHUU KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McToUHUKH
toka. Hanpsokenue U n O1C é.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenbHOE, MapaIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHHUKOB.
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MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeroBas MOIIHOCTb, BblAEIseMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 7151 TOJTHOM
(3aMKHYTOM) dJeKTpuyeckod 1enu. MOIIHOCTh HCTOYHHMKA TOoKa. KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B Leny MOCTOSIHHOTO TOKA.

TexHH4eckrue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

W3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA OT HANpsDKEHHS A PE3UCTOopa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJTbI TOKAa OT COITPOTUBIICHUS MPU MMOCTOSTHHOM
HaIpsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHET0 CONMPOTUBIICHHUSI.

Crnioco0bl coennnHeHns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS] IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npejiesna u3MepeHus amnepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH TOJIE3HON MOIIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
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[TorynnpoBOTHUKH. CobOcTBeHHasT U IpUMEeCHass  MPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DONEKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
Onextponns. 3akoHbl Papajes sl JIEKTPOIIN3a.

OnekTpuyeckuid TOK B rasax. CamMoCTOATENbHBIA M HECAMOCTOSTEIIBHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30pas3psiaHble
JaMIIbl, JJIEKTPOHHO-JTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (OTOAUO/, CBETOMO, TAIbBAHUKA, pAPUHUPOBAHNE MEIU, BbITUIABKA
QIFOMUHUS, YIEKTPOHHAsE MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METAIIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOJIMTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ IpOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB U TOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaoGmroienne amexTpoimsa.

N3mepeHnne 3apsaa OJTHOBAJIEHTHOTO HOHA.

HccnmenoBanre  3aBUCMMOCTM  CONPOTHUBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTHKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUMYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUUHH.
OueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHHMH, HCCJIEIOBAaHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATUYECKUX  pazlierax  «YUEHUYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

MesknpeaMeTHbIe CBSI3H.

N3yuenue xkypca pusuku yrayonénnoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C Y4ETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKW,
OMONOTHH, XUMHHU, Teorpaduu U TEXHOJIOTHUH.
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TeopHs,, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUpPOBaHHUE, MOJEIb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEpPUTENbHbIE MPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluHelHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKkue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXaroulell cpenbl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHuajioB, TEIUIOBbIE CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HCIOJIb30BAaHHMEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMK), MCTOIb30BAaHME 3aKOHOB COXpaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, OBITOBOW XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYE€HHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpUOOpPOB,
ra3opaspsaHbIe JTaMITbl, TOTYITPOBOHUKOBBIE TIPUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. daekTpoauHaMuKa.

Tema 4. Macnummnoe no.e.

B3anmonencTBue IOCTOSAHHBIX MAarHUTOB W IIPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuH. [IpuHuomn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarauTHoe 1oJie IpOBOAHUKA C TOKOM (MPSMOIO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrmepa, e€ HarpaBJI€HUE U MOJYJIb.

T8 (€ U MOYJIb. JIBUKEHUE 3apSIAKEHHON YaCTULIbI

O B oﬂﬁfﬁﬁﬂﬂﬁi’bﬁmﬂﬁ‘?ﬁ&v{ nosie. Papora cuiiel JIopeHua.

SNEKTPOHHOW MOANUCHIO
arHUTHOE 110JI€ B BELeCTBE. (DeppomMarHeTuku, napa- U JTHaMardHeTUKH.
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TexHuueckue YCTpOfICTBa U TCXHOJIOTUYCCKUC IIPOLCCChI: IMPUMCHCHHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTeP-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptnHa 7uHMA  WMHAYKOMM ~ MarHATHOTO — TOJSL  [OJIOCOBOTO  H
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOW MHIYKIIMU TIOJIS ITMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[eiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBukeHUsI MyyKa 3JIECKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHne 3aBUCUMOCTU CUJIbI AMIIepa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM UHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOM WHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC wHAyKUMM B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH ITOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOUHAYKIINH.

DHEprusi MAarHUTHOTO TIOJIST KATYIIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyecknue yCTpPONCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIHMOHHAS
Meyb, COJICHOMU/I, 3aIllUTa OT JICKTPU3AINHU TeJl MPU ABWKCHUH B MAarHUTHOM T10JIC
3eMJIu.

Hemoncmpauyuu.
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[IpaBuio Jlenna.

[TameHrie MarHuTa B aJIlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHME CaMOMHIYKIIWH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTHM MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanre sIBICHUS] CAMOMHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHEpPreTUYecKoe ONHcaHue (3aKOH COXPaHEHUS MEXaHWYECKOM sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTMYMHBI C aMILTUTY/IaMU KOJIeOaHUi €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactotra konebanuid. [lepron ManbiX CBOOOJHBIX KOJIeOAHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BnusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpoOMCTBA U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmroienre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH TMeproa CBOOOHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

UccnenoBanne koyiebaHWM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUI 00 UaeabHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPH KOJICOAHUSIX TPpy3a Ha MPYKUHE.

e

]

O

I/Iccne‘gl_(r)BaHHe BLIHJ)KJ:[eHHLIQKOJIe@HHﬁ.
noannca

LNQKYME A
3n5ﬁ%ﬂ%ﬂ*ﬁ@ﬂﬁwa-

Ceprupurar 0E42607F 1L SSHRESHFIEIILGPLMerm, labopamopHbie pabomyl, nPaKmuxym.

[encteutened ¢ 05.02.2026 no 01.05.2027
Bnapgeney KyHy Maisa lOpeeeHa




W3mepenue mnepuona CBOOOTHBIX KOJCOAHHN HUTSAHOTO U TMPYKUHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPyTrOM MO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUH B IPYKMHHOM MAasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHiA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazcHummnbsle Konedanusi.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIUTYZbI
3apsga KOHAEHCAaTopa C aMIUIMTYOM CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3IIEKTPOMATrHUTHBIE KoJie0aHusl. BriHyX1€HHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemenHbII TOK. MOIIHOCTE IIEPEMEHHOIO TOKA. AMIUIMTYJHOE U
JEUCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHsS IMpU Pa3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CunycouianbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlIKa
VWHIYKTUBHOCTH B LE€NU CHHYCOMJAIBHOIO MEPEMEHHOIO TOKa. PE30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansusiii  Tpancopmatop. IlpomsBoacTBo, mepeaadya W NOTpeOsIeHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEKTposHepruu. KymbpTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYeCKHe YCTPOMCTBA M TEXHOJOTMUECKHE MPOLECCHI: 3IEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJ€OaHUM.

['erepatop He3aTyXaIOMUX JIEKTPOMATrHUTHBIX KOJICOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TEeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJATbHbIE KOJIEOaHUSI.

Pe3ucrop, kaTylka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.
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Mopenps nMHUYM IEKTPOIIepEIadn.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3yuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHus. llomepeunble u
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs M JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpaXEHHE, IMpeloMJIEHUE, MHTephepeHIus U
U pakiys.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOIIEN CPEBL.

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opreHTanys BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBolcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anysi, HHTepdepeHus u qudpakims.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHHK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neusp,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneob:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTB JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccenenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPETIOMIICHHUE,
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M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIl HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npeoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA Y COOTHOLIEHNUE JJIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUIECKOT O CBETA YEPE3
TrpaHully paszena AByX ONTUYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cera. CiioxHBIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxxeHue. IIpenenpHbiil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiye u paccerBaromye JuH3bl. ToHKas inH3a. DOKYCHOE pacCTOsIHUE
Y ONTUYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOM
cpepuyueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTENIBHOTO IOKa3aTeJs
IIPEJIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.

Xoa nyda, MPOLICANIETO JWH3Y MOJI MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXKeHU TOYKU W OTpe3Ka MPsIMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Paspemaromiast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBus HaOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakimonHas pemérka. YCJIOBHE HaOIIOICHUS
IJIABHBIX ~MAakKCUMyMOB IIpM  ITaJICHHM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITongapu3zanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: OYKH, JyIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
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HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HUccnepoBanne Xojia CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKCHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenue nudpakiinoHHON pereETKy.

Habmronenne nupakiimOHHOTO CIIEKTpA.

HaOGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenre PoKyCHOTO PaCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHuUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHuUsl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIPU3aIIN CBETA.

N3yueHnne noyisipu3alvii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne uaTepdepeHIInM JIa3epHOTO U3JIYyUEHHUS Ha IBYX IIEISX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTpA.

N3mepeHnune IMHbBI CBETOBOUM BOJIHBI.

[TonyueHue crieKTpa W3JIy4eHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeIUAJIBbHOM TEOPUH OTHOCUTEIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTsl crienuaabHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOpazoBanust  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKpAIIECHUE JJINHBI.
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TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHUE IMPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYEeCKUH IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KanToBas gusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3JIydeHHE (HM3JIydeHHE aOCOIIOTHO YEPHOTO Tela).
3akoH cMmemenus Buna. ['mnores3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢hoTodddexra. YpaBHeHUE
Oitamreiina qis potodddexra. «KpacHas rpanuiay gporodrddekra.

JlaBnenue cBera (B UYAaCTHOCTH, JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawollyto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. J{nuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa dactuibl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHuyeckue YCTPONCTBA M TEXHOJOTHYECKHE MPOLECChl: CIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO] OT HAIPSIAKEHUS.

Tema 2. @usuka amoma.

OnbITEl MO HKCCIEIOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHast monenb aroma
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Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruM aTomMa BOJI0POJIa.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Omnpenenenue JIMHBI BOJHBI JJA36PHOTO U3TyUYCHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HabGnrogenue IMHEHYaToro CuexTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. OJNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3Iy4YCHUs. BiusHUE PaaMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3inydenus. Jozumerpusi.

OHeprus CBsA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJAEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertozapl perucTpalvy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangaptHoit Moaenu. KBapk-TritooHHas MOJENb apPOHOB.

®usuka 3a npegenamu CrtaHmapTHOW Mojenu. TéMmHas matepuss U TEMHaA
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBAa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEpMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).
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Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIaaHOEe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccleqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PaANOTEIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHMUSI.

Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIA U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CeKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCJIENOBATENBHOCTH. BHYTpeHHee CTpoeHHue
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU W 3BoIonnU CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonpioro B3psiBa. PeMkToBOE U3ITyYEHHE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX TPWJIOKESHHUH /I ONpeeNieHUs MOJ0KEeHUsI HEOECHBIX 00BEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

HabGmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

POu3nvecKuil MPaKTHKYM.

Crnioco0s1 u3MepeHust (GU3NIECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIFOTHBIE U OTHOCUTEJIBHBIC TTOTPEITHOCTH U3MEPECHUN (DU3NIECKUX BEITMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
(bU3MYeCKUX BEJIWYWH, TPOBEPKA MPEIIOKEHHBIX THUIOTE3 (BbIOOp H3 paborT,
OMMCAHHBIX B  TEMATUYECKHWX  pas3lenax «YUYEHUUYECKUU  OKCIIEPUMEHT,

e
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O06o01eHre U cucTeMaTu3alus CoAepKaHus pa3ienoB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « INEKTpoAMHAMUKa, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U aCTPOPUZUKIY.

Ponb Qu3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeIbHOCTH YeTIOBEKa, POJIb K MECTO (PM3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KApTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKOW  (yHKIUI
bu3ndeckoil Teopuu, poiib GU3NUECKON Teoprur B POPMUPOBAHUH MPEACTABICHUM
0 (u3mueckol KapTUHE MUPA, MECTO (PU3NYECKON KapTHHBI MHpa B 0OILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBSA3M.

Nzyuenue kypca ¢puszuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEP/KATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
NnO3HaHUA: FBICHHUE, HAay4yHbId (DAKT, rumoresa, (pu3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: pelUICHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETpHUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NMPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[TpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYrOJBHHUKOB,
OTIpeJIeIeHHE TUIOMIA/IN TIIOCKUX PUTYp U 00BhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUpONE, KoJieOaTeIbHBIC
JIBW)KCHUSI B JKUBOW MPUPOAE, OKOJOTHMYECKHME PHUCKU TIpU MPOU3BOACTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasi JHArHOCTUKAa B MEJIWLIMHE, OINTHYECKHE SBIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsI CTPYKTypa TBEPBIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTIMYECKON pEeIIETKU, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHbIE TMOJIOCA 3€MIIM, 3QJIEKH MAarHUTHBIX  PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SIKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, MHAYKI[MOHHAS Ieyb,

e

O

JIMHUM JJIEKTPOIIEpenay, 3JIECKTPOJABUTATEIb, Palap, PAaUONPUEMHUK, TEIEBU30D,
aHTEHHA, TEJl CBY-nieun, \YIBTPa3sByKOBas JMAIHOCTHKA B TEXHUKE
JOKYMEHT u@nn’uc yAbTPasBy A ’

NPREEHBEBHH ﬁgﬁmb@HOKOHH Al ONITHKA, COJIHEUHasi OaTapesi, CIIyTHUKOBBIE

CepTuduKkar 054%%%@&&%@8&%&%5 CTI/IKa N PKOJIOTHYICCKHUE ACIICKTBI €€ pa3BUTHA.
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IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHBI

JINMYHOCTHBIE PE3VYJIbTATEI

JInuHoCTHBIE pe3yabTaTbl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIINXCsl pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLIECCE PEeaIu3ali OCHOBHBIX HAlpaBJICHUHN
BOCIIUTATEIILHOMN JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:
e Cc(hHOPMHUPOBAHHOCTH IPAXKIAHCKOM MO3UITUU 00YUAIOMIErocs Kak akKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;
e TIMIPUHATHE TPATUIMUOHHBIX OOIICUYEIOBEUECKUX T'yMaHUCTUUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JESTEIBHOCTh B MHTEPECAX TPaKIaHCKOTO
oOlIecTBa, Y4YacTBOBaTh B CaMOYIpPaBJICHUUM B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCHCTBOBAaTH C  COLUMAIBHBIMA  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUHSIMU U HA3HAUCHUEM;
e TOTOBHOCTb K T'YMAaHWTApHOM U BOJOHTEPCKOM AEATEIBHOCTH.
NATPUOTHYECKOr0 BOCIIMTAHUSA:
e c(hopMHPOBAHHOCTH POCCUHCKOU TPakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHUMBOJIaM, TOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU (PU3UKHU U TEXHHUKE.
JTYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

o C(bOpMHpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHMA, STHYCCKOI'O ITIOBCACHMA,

e CIIOCOOHOCTB OIICHNBATb CUTyallUlO U IIPUHUMATh OCO3HAHHBIC PCIICHUA,
OPHUCHTUPYACH HAa MOPAJIBbHO-HPABCTBCHHBLIC HOPMbI MU HCHHOCTHU, B TOM
YHCJIC B ACATCIIBHOCTHU y‘léHOFO;

B IIOCTPOEHHUE YCTONYNBOrO OYAYyLIETO.

O 3 CACKYEHD NO® BOCIDAFA HU S S

SNEKTPOHHOW MOANUCHIO
e DOCTCTHYECCKOC OTHOLICHHME| K MHPY, BKIIKOYasd OJOCTCTUKY HAYy4YHOIO

Geptihana 0542607F1FEC%%%%E?E@%%W%@FO bunyeckoit HayKe.
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TPYAOBOI0 BOCIIMTAHUA:

e UHTEpEC K Pa3InyHbIM cepaM NpoPecCUOHANBHON NEATEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHbL;

e TOTOBHOCTH M CHOCOOHOCTH K 00pa30BaHHUIO U cCaMO00pa30BaHUIO B 00JIaCTH
(bU3UKYN Ha TIPOTSHKECHUH BCEH KU3HU.
IKOJOTHYECKOT0 BOCTIMTAHMA:

e Cc(HOpMHUPOBAHHOCTH FKOJOTMYECKOM KYJIBTYPhI, OCO3HAHHE TJI00ATHLHOIO
XapakKTepa AKOJOTHUECKUX MPoOIeM;

e IUIAHUPOBAHUE W OCYIIECTBICHUE ICHCTBUN B OKPYXKAIOIICH CpEIe Ha
OCHOBE 3HAHUA LEJICW YCTOMYUBOIO PA3BUTHS YEJIOBEUECTBA;

¢ DPACHIMPCHUC OIIbITa ACATCIBHOCTH AKOJIOTUYECKOM HaIIpaBJICHHOCTH Ha
OCHOBE€ MMCIOIITUXCA 3HAHMUU 110 (bHBI/IKe.
HEHHOCTH HAYYHOI'O MMO3HAHUA:

e C(pOPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

e OCO3HaHUE LEHHOCTHM HAyYHOM JEATEIbHOCTH, F'OTOBHOCTH B IPOLECCE
U3y4eHUs (PU3MKU OCYHIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEMETHBIE PE3YJIbTATDI

ITo3HaBaTe/ibHBbIE YHHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS
Bba3oBblie Jjornueckue 1eiicTBUA:

e CaMOCTOSITEIbHO  (OPMyIHpPOBaTH H  aAKTyaJIM3UpPOBATH  MPOOIEMY,
paccmaTpuBath €€ BCECTOPOHHE;

e ONpPENECIATh LEIN JEATEIBHOCTH, 3aJaBaTh MAapamMeTpbl U KPUTECPHUHU HX
JIOCTHOKCHUS;

e BBISBJSITh 3aKOHOMEPHOCTM W MNPOTHUBOPEYMS B PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

e pa3pabaThIBaTh TUIAH PEIICHUS MTPOOIEMBI C YIETOM aHAIN3a UMEIOIIIIXCS
MaTepUaIbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

e BHOCUTb KOPPCKTHBBI B JACATCIbHOCTL, OHLCHUBATL COOTBCTCTBUC

e

]

O

PE3YJIbTATOB LCIIAM, OLICHMBATH PUCKH MOCJIEeACTBUU ACATCIBbHOCTH,
AOKYMEHT NOANMUCAH
SHERTWﬂWﬁ&mH BBIIIQJIHATD pa60Ty B YCIOBHAX PCaJIbHOIO,

Ceprmmar 0E42607F 1T ABBHRDE HePMOMHHPQBaRHOrO B3aMMOACHCTBI;
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e pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPY PEIICHUH )KU3HCHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

e BJIAJCTDH Hay‘IHOI?I TGpMHHOJ’IOFI’ICﬁ, KIIIOYCBBIMHU ITOHATHAMHU U MCTOAaMU

bu3nUecKoil HayKH;

e BJIAJCTDH HaBBIKaMH y‘{e6HO-I/ICCJI€I[OBaTeJILCKOﬁ 151 HpOGKTHOfI

ACATCIBHOCTH B obnactn (1)I/IBI/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO

K

CaMOCTOATCIIBHOMY IIOMCKY MCTOAOB PCIICHUA 3aaad CI)I/ISI/I‘-IeCKOFO

COACPIKaAHUsA, IPUMCHCHUIO PA3JIMIHBIX METOJ0B ITO3HAHUA,

e BJIAJICTh BHUJAMHU JCATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMSA, €T0
MHTEPHPETALNN, TPEOOPA30BAHNUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
CUTyalUsiX, B TOM YHUCJI€ NPU CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH

busuKy;

e BBIABISITh NPUYMHHO-CICJACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb apryMeHTbl Jid
JTIOKa3aTelIbCTBa CBOMX YTBEP)KICHM, 3a/7aBaTh MapamMeTpbl U KPUTEPUU

pElLIeHHS;

e JAHAJIM3UPOBATL IIOJIYUCHHBIC B XOAC PCIICHUSA 3adadd pPE3YyJIbTaThl,
KPUTHUYCCKHU OLICHUBATH X JOCTOBCPHOCTD, IIPOTHO3UPOBATH USMCHCHHUC B

HOBBIX YCJIOBHUAX,

e CTaBUTh M (OPMYIMPOBATH COOCTBEHHBIE 3alauyd B 0OOpa30BaTEIbHOM

NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

e J1aBaTh OLICHKY HOBBIM CUTYyal[UsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

e yYMEThb IEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTUYECKYIO 001acTh

KU3HCACATCIIBHOCTH,

e YMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

e BbLIJIBMI'aTb HOBLIC UJCH, IIPpCAJIaraTb OPUIriHAJIILHBIC ITIOAXOAbI U PCIICHHA,

e CTaBUTH MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.
Pa6ora ¢ unpopmanmeii:

e BJAJCTh HaBbIKAMU MOITYUYEHUsI HHPOPMALIMK (PU3NIECKOTO COJAEPKAHUS U3
MCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH TOUCK,
aHalli3, CHCTEMAaTH3allMi0 M WHTEPIpeTalnui0 MHPOPMAIUU pa3IHMuHBIX

BUJIOB U (DOpM IIpe/ICTaBICHHUS;

e OLIGHUBATH JOCTOBEPHOCTH MH(OPMALINH;

e
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HCIIOJBb30BATh CPCACTBA \I/IH(i)OpMaIII/IOHHBIX N KOMMYHHKAIIMOHHBIX

ﬂOKVN%BMﬁ”C% pemeHI/M KOTHUTHUBHBIX, = KOMMYHHUKATHBHBIX
3NIEKTPOHHOU NOANUCH
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pFaHI/I3aHI/IOHHbIX 3a7a4 c CcoOJIoAeHHEeM TpeOOBAHUN 3PrOHOMUKH,




TEXHUKU O€30MaCHOCTH, THTHUEHBI, PecypcocOepekeHusi, MPaBOBBIX U
THYECKUX HOPM, HOpM HH(OPMALIMOHHOW O€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COJIEPKAHUS B Pa3iIMuYHBIX (opMaTax ¢
yu€TOM Ha3Ha4YeHHs WHGOpPMAlMKU M IIEJIEBOM ayAUTOpUU, BHIOHpas
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYIIECTBIATh OOIIEHHME Ha Yypokax (U3UKH H BO BHEYPOUHOM
NeSITeTbHOCTH;

pacmo3HaBaTh IMPEANOCHUIKM KOH(MIMKTHBIX CHUTyalldii ©W CMATYaTh
KOH(JIUKTHI;

pa3BépHYTO " JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHHA C HCIIOJIB30BAHUCM
SA3BIKOBBIX CPCICTB,

MIOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U HHIUBUIYaTbHOM
paboTHI;

BI)I6I/IpaTI) TCMATHUKY U MCTOJAbI COBMCCTHBIX I[GI\/'ICTBI/II\/’I C y‘{éTOM 06IHI/IX
HHTCPCCOB U BO3MO>KHOCTEH KaXXJ0I'o 4JICHA KOJIJICKTHBA,

IIPUHUMATh 1E€IM COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATH U
KOODAUHUPOBATh JEUCTBUSA 10 €€ JOCTH)KEHHUIO: COCTABJIATh ILJIAH
NEUCTBUMN, paCIIPEeIIATh POJIM C YYETOM MHEHUW YYaCTHUKOB, 0OCYKIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJAJa M KaXKIOr0 y4acTHHUKA KOMaH/bl B
001Ut pe3ysbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

Mpeajaratb HOBBIE MPOEKTHI, OLECHUBATH HMAEHU C IO3ULHUH HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYHICCTBJIATh IMO3UTHUBHOC CTPATCTHYCCKOC IIOBCACHHUEC B PA3JIMYHBIX
CUTyalusiIX, IIPOABIIITL TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HMHHUIIWAaTHUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh O3HABATEIbHYIO JEATEIBHOCTD B 001aCTH
(GU3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATCIIbHO COCTABJIATH IIJIaH PCIICHHA pvaéTHBIX N Ka4C€CTBCHHBIX
3aJa4, IIJIaH BBIIIOJIHCHHA HpaKTI/I‘ICCKOﬁ pa6OTLI C y‘léTOM HMCIOIMNXCA

e

]

O

DPECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHHIA;
N

[OKYRBATHIQ LAY AIPBBIM CHTYALIUSM;

SNE TR HRASMGEIS ue6HOrq npenmera Ha ocHOBE MUYHBIX MpeaMOYTEHMIA;
CepTudukat 0E42607FIFEC395A2E3COFFB7C1BEOF2
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JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

coco0cTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULIUUA B 00JIaCTH
(pU3MKK, TTOCTOSIHHO TOBBIIIATH CBOM OOpa30BATENbHBIA U KYJIBTYpPHBIH
YPOBEHb.

CaMOKOHTpOJII), 3MOIII/IOH3JIBHLIﬁ HHTECIJICKT.

AaBaTb OLCHKY HOBBIM CHUTyallUsAM, BHOCHUTH KOPPCKTUBLI B ACATCIIBHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,

BJIaJIcTh HAaBBIKAMHM I1I03HABATCIBHOM peduieKCUM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUN M MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJIHTATOB U
OCHOBAHHUII;

UCITI0JI30BATh MPUEMBI PEPIIEKCUU JIJIS1 OUEHKH CUTYAIlNH, BEIOOpa BEPHOTO
peleHus;

YMETh OLCHHUBATH PUCKH M CBOCBPCMCHHO IIPHMHHMMATL PCHICHHA IIO HX
CHMKCHHUIO,

IIPUHAMAaTh MOTHBBI M aApryMEHTBl JPYTHX IpPU AHAIW3E PE3YJIbTAaTOB
NEATEIIbHOCTH;

IIPUHUMATDb 0665[, ITIOHUMas CBOM HEAOCTATKU U JOCTOMHCTBA,

IIPUHAMAaTh MOTHUBBI M apryMEHThl JPYTMX IPH AHAIU3E PE3YIbTATOB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOEHUS MPOTPAMMBI I10
buszuKe I ypOBHA CpeaHEro o0mero o0pa3oBaHUS Yy OOYyYaromuxcs

COBEPIIICHCTBYETCS OMOITMOHAJIBHBIN WHTEIICKT, TIPEIIOIararo I
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  TOHMMATh  CBOE

e

]

O

OMOITMOHAJIEHOE COCTOSHUE, BUICTh HAIMPABJICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANIEHOM cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUSI, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJaNTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM U TPOSBISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

s BHyTPCHHCI MOTHBatH, BKIIIOYAIOIIECH CTPEMIICHUE K JOCTUKEHUIO LEIH

ADOKYMEei ey O CAtii3M, HHUIIAATUBHOCTh, YMEHUE JICMCTBOBATh, UCXOAA U3

IMEKTROIHQM DRI et
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OMIIAaTHH, BKJIIO‘IaIOHICﬁ CIIOCOOHOCTL  ITOHUMATh OMOIINOHAJIBHOC
COCTOAHHC OPYIruX, Y4YUTHBIBATH Cro IIpu OCYIHICCTBICHUU O6HI€HI/I$I,
CITOCOOHOCTH K COYYBCTBHIO U COIICPCIKNBAHUILO,

COLIMAJBbHBIX ~ HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPAaWBATh
OTHOIIEHUSI C APYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSIBISITE HWHTEPEC H
paspemniaTh KOHQIHKTHI.

I[TPEAMETHBIE PE3VJIbTATDBI

K xoHity o0yuenusi B 10 knacce npeqMeTHbIC pE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHUIA:

NOHUMAaTh POJb (U3UKA B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMaIbHOM H O3TUYECKOW cdepax AesITeIbHOCTU
4eJI0BEeKa, POJb U MECTO (PM3UKH B COBPEMEHHOM HAay4YHOH KapTHHE MUPA,
3HAYEHHUE OIUCATEIBHON, CHUCTEMAaTU3UPYIOUIEH, OOBSICHUTEIBHON U
MPOTHOCTUYECKON  (QYHKIUMNA  (PU3MYECKOM TEOpUM —  MEXaHUKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKH, POJb (PU3UUYECKON TEOPHH B
dbopMHUpOBaHUY MTPEACTABICHHUN O (PU3UIECKON KapTHHE MHPA;

pasnuyaTh yCIOBUS MPUMEHHUMOCTH MOJIEICH (HU3NIECKUX TEIT U IPOIECCOB
(sBIEHMIT): WMHEpIMAIbHAs CUCTeMa OTCuéra, aOCONIOTHO TBEPAOE TEo,
MaTepHuabHas TOYKa, PABHOYCKOPEHHOE JBWKEHHE, CBOOOIHOE TaJICHHE,
abCoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOJIOTHO
HEYNpPyroe CTOJKHOBEHHS, MOJCINA Ta3a, KUIAKOCTH H TBEPAOTO
(KpUCTAIITMYECKOTO) TeJa, UIeaIbHbIM Ta3, TOYCUHBIN 3apsijI, OJTHOPOTHOE
3IIEKTPUYECKOE TOJIE;

paznuyaTth yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPAaHUYEHHOCTH UCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAMM3UPOBaTh U OOBACHITH MEXAaHUYECKHE TMPOIECChl U SBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIKECHUS, (POPMysIbl KHHEMATHKH PaBHOYCKOPEHHOIO
JBIDKEHUA, TpeoOpa3oBanusa [ammmes 1Jis CKOPOCTH M TEepeMeEIeHUs,
3akOHbl HpIOTOHA, NOPUHOMII OTHOCUTENBHOCTH ['anmuiies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHSI UMITYJIbCA U MEXaHUYECKOU

e

O

O0K

SHEKTPﬁyTIé%%TFII/I%HMCblO
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SHEPTAW, CTBY35 PA00TH TKJIbI ¢ W3MEHEHHEM MEXaHHUYECKON SHEPIHH,
BIPOMABAGBecss  TBEpHOro Tema), NpU  ITOM  HCIIOJIB30BaTh
CKO€ BBIPa)KCHHE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
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3aKOHOB HPBIOTOHA, 3aKOHOB COXpPAaHEHHS HMMITYJbCa M MEXAHUYECKOU
DHEPrUH, 3aKOHA BCEMUPHOIO TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SIBJICHUS, UCIIONIb3YS
ocHoBHbIe monoxeHUsT MKT wu 3akoHBl MOJEKynsipHOW (U3UKU U
TEpPMOJUHAMHUKU (CBA3b JAaBJCHUA HJIEATBLHOIO Ta3a CcoO CpeaHe
KMHETUYECKOW SHEpPruer TEIJIOBOTO IBHWKEHHUS M KOHLEHTpALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
SHEPruer TEmIOBOro JBUKEHHUS €ro YacTHUL, CBS3b JABJICHHS HUJI€aJIbHOTO
raza C KOHLEHTpAallMEM MOJIEKYJ M €ro TEMIEPAaTypoH, YpaBHEHUE
MenneneeBa—KnaneiipoHa, mEpBbIii 3aKOH TEPMOAVHAMHUKH, 3aKOH
COXPAaHEHUSl PHEPTrUM B TEIUIOBBIX MpoOIEccax), MPU ATOM HCIOJIb30BaTh
MaTEMaTUYECKOE BBIPA)KEHUE 3aKOHOB, YKA3bIBaTh YCIOBHS IPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAJIM3UPOBaTh U OOBSACHATH HJIEKTPUUYECKHE SIBICHHUS, HUCIOJb3Ys
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHbBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
IEKTPOCTATUYECKOTO TIOJIA, NPHUHILMII CYNEPHO3ULUN SIEKTPUUECKUX
IIOJIEW, MPU ATOM YKa3bIBas YCJIOBHMS NpUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKH BA)KHBIE COOTHOIIEHHUSA: 3aKOHbI OMa g ydacTka
LHEeNMd W U1 3aMKHYTOM DJIEKTPUYECKOM Ienu, 3akoH Jlxoyns—JIeHna,
npaBuia Kupxroda, 3akonsr @apajes 11 3J€KTPoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJCHUS, UCIOJb3YysSl BEIUYUHBI:
IEpEMEIIECHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHUJIbI, IABJICHUE, IOTCHIIHAIbHAS SJHEPT U1, KWHETUYECKas SHEPT U,
MEXaHMUYeCKas dHEPTHsl, paboTa CUJIbI, LICHTPOCTPEMUTEIILHOE YCKOPEHHUE,
CWJIAa TSHKECTH, CHUJla YNOPYroCTH, CHUJIa TPEHHUS, MOIIHOCTb, JHEPTrHUs
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopmari Npy>KHUHBI, KOJTMYECTBO TEIUIOTHI, a0COJIIOTHAST TeMIIepaTypa
Tena, paboTa B TEPMOJWHAMUKE, BHYTPCHHSISI JHEPrUs UICaTHLHOTO
OJIHOATOMHOTI'0 T'a3a, paboTa MeaabHOIo ra3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEmIOBOTrO JIBUTATENS;, JICKTPUUECKOE TOJIE,
HAIPSIKEHHOCTD AJIEKTPUUECKOTO TOJIsA, HANIPSIKEHHOCTD MOJISI TOUYEYHOTO
3apsia VI 3apsHKEHHOIO IIapa B BAKyyMe U B JUDJIEKTPUKE, TTOTEHIIUAI
AJIEKTPOCTATUYECKOTO II0JIsI, Pa3HOCTh IMOTEHUMAIOB, 3JIEKTPOIABUKYILASL
CWJIa, CWJIAa TOKA, HaNPS)KEHUE, MOIIHOCTh TOKA, 3JIEKTPUUYECKAST EMKOCTh

e

]

O

THTOCKOTO KOHACHCATOPA, COIIPOTHUBIICHUC ydacTKa Iernmn C

AOKYhIGHE AEBATMMGARIM 1 ITapajJIeIbHBIM CO€IUHEHUEM PE3UCTOPOB, DHEPTUS

SHEKTP%Q%E}Q&EMS B8 korngrcaropa;
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e OOBSICHATH  OCOOGHHOCTH  TPOTEKaHWUs  (PUINYECKUX  SBIICHUM:
MEXaHUYECKOEe JBW)KCHHE, TEIJIOBOE [IBIDKEHHUE YaCTHI[ BEIICCTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKeHHE, Muddy3us, ucrnapeHue,
KUTICHUE ¥ KOHJICHCAITUS, TJIaBJICHUE U KPUCTAJUTH3AIMsI, HAPaBIEHHOCTh
TEIJIONePEadH, ICKTPHU3AIUS TEJ, SKBUIIOTECHIIUATLHOCTh TTOBEPXHOCTH
3apsHKEHHOTO TTPOBOTHHKA;

e TPOBOJUTH UCCIIECIOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKON BEIUYUHBI OT
JIPYTOM C UCIIOJIB30BAHUEM IIPSAMBIX U3MEPEHUH, ITPH ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysibTaThl MOJYYEHHOM 3aBHUCHUMOCTH
(¢u3MUeCKUX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
NOTPEIIHOCTE  M3MEPEHUH, JellaTb  BBIBOABI IO  PE3yJbTaTam
VICCJIEIOBAHNS;

e [IPOBOJHUTH KOCBCHHBIC H3MCPCHUS (1)H3H‘I€CKI/IX BCJIMYMUH, IIpU 3TOM
BI)I6I/IpaTI> ONTHUMAaIbHBIN MCTOA HM3MCPCHHUA, OLCHUBATDH a0COJIIOTHBIE H
OTHOCHUTCIIBHBIC ITIOI'PCITHOCTH IIPAMBIX 1 KOCBCHHBIX H3M€peHHﬁ;

e IIPOBOAUTH OMBITHI MO MPOBEPKE MPEIOKEHHOW TMIOTE3bI: MJIaHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYEHHbIE PEe3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MpPeIOKEHHOU
TUTIOTE3bI;

e CcoOIO/IaTh MpaBUiIa 0€30MaCHOTO TPY1a IPU MPOBEACHUM UCCIEA0BaHUI B
paMKax  y4yeOHOro  SKCHEpUMEHTa,  NpaKTUKymMa M y4eOHO-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JIeATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00pPaTOPHOTO 000PYAOBAHUS;

e pemaTh pacyE€THBIE 3aJayd C SIBHO 3aJlaHHOW W HESIBHO 3aJlaHHOU
bu3MYeCcKO MOJENbI0: Ha OCHOBAaHMM aHAIN3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
MIPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TTOCTYJIAThl (PU3UIECKUX
TEOpPUN NpPHU UCIOJb30BAaHUM MATEMaTHYECKHX METOJIOB pPEUICHUs 3ajad,
MPOBOAUTH PacUEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJIbl PEUICHUS C YUYETOM MOJYYEHHBIX
pe3yIbTaTOB;

e peIIaTh KAYE€CTBCHHBIC 3a/1aud, TPeOyroNIue NPUMEHEHHUS 3HAHUNU U3
pa3HBIX pa3aenaoB Kypca PU3NKU, a TAKKE MHTErpaIlUy 3HAaHUN U3 IPYTHUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTHUECKYIO

/—umoﬂxxpmmﬂﬂﬁuﬁ_c_%opoﬁ Ha W3y4YEHHBbIEC 3aKOHBI, 3AKOHOMEPHOCTH
O LOKYWMBHPHISAIPR ARICHI;
9NEKTPOHHOM NOANUCHIO
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e UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PAOOTHI U3MEPUTENILHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKHX MPOLIECCOB;

e IIPUBOJUTH IPUMEPHI BKJIa/1a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIET0 MHUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTU;

e AHAJIM3UPOBATH U OIICHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOICTBEHHON
NEATETLHOCTH YEeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TIPOIECCaMU, C
MO3UITNH IKOJIOTHUECKON O€301MaCHOCTH, MPEICTABICHUN O palliOHaILHOM
MIPUPOJIOTIOJIL30BAHNH, @ TAKXKE PA3yMHOM HCIIOJIb30BAHUU JOCTHKEHHUMN
HAYKM W TEXHOJOTHM Uil JAJBHEHIIETrO Pa3BUTUS YEJIOBEUYECKOTO
00IIIeCTBA;

e TNPUMEHSTH pa3IUYHbIe CIIOCOOBI PabOThl ¢ MHpOpMaLUEH (PU3UIECKOTO
CONIECPKaHUSI C  WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU TOM HCIOJIB30BaTh COBPEMEHHbIE WH(MOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpepadOTKM U MpeAbsSBICHUS Y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(GOPMAIUH, CTPYKTYPUPOBAHUSI M UHTEPIPETALINH
uH(OpMAIMHU, TONYYCHHOW W3 Pa3JUYHBIX HCTOYHHKOB, KPUTHYECKH
aHANMM3UPOBaTh  MOJIydaeMyr0  HWH(OpMamuio W OICHUBAaTh e
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHUW, TaK U HA OCHOBE
aHaIM3a UICTOYHUKA MHPOPMAIINH;

e TPOSIBIATH OpraHU3alOHHBIE 17} NO3HaBaTeJIbHbIE YMEHHUS
CaMOCTOSITENIbHOTO MPUOOPETEHUSI HOBBIX 3HAaHUH B MPOLIECCE BBHITOJIHEHUS
MPOEKTHBIX U YUEOHO-HUCCIEA0BATEIbCKUX PadOT;

e paboTaTh B TpymNe C HUCIOJIHCHHEM pPAa3JIHYHBIX COIMAIBHBIX POJEH,
IJIAHUPOBATh PabOTy I'PYIIbI, PAMOHATIBLHO PACIPEACIISITh ACATEILHOCTh
B HECTAHJAPTHBIX CUTyalMSX, aJ€KBATHO OIIEHUBATHh BKJAaJ KAXJOrO U3
YYaCTHUKOB TPYIMIBI B PEIIICHUE pacCMAaTPUBAEMON TTPOOIIEMBI;

e IIPOSBIISITH MOTHBALIMIO K Oyaymieil npodeccuoHanbHOU AESTENbHOCTU IO
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TIPODUIIAL.

K xoHity oOyuenus B 11 knacce npeaMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e TIOHUMATh POJIb (PU3UKH B SKOHOMUUYECKOM, TEXHOJIOTMYECKOM, COLIMATBHOM

U_ATUYECKON cdepax neﬂTsanOCTH YEJIOBEKa, POJib M MECTO (PU3UKHU B

O [OKYRPBREYRIHIQHEY YHOH KapTuHE MHUpPa, POJIb ACTPOHOMUH B IIPAKTHYECKOU
SNEKTPQe4ROVLAOEIGEIOBEKA 1 JJATbHENIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH,
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MPOTHOCTUYECKON (YHKIIUNA (PU3HUECKOW TEOPUU — DJIICKTPOJIMHAMUKH,
CHEMATFHOW TEOPUU OTHOCUTEIbHOCTH, KBAHTOBOM (U3UKH, POJIb
¢uznyeckoit Teopun B (HOPMUPOBAHUU TPEACTABICHUN O (U3HUECKOH
KapTUHE MHpa, MECTO (PU3MYECKOM KapTHHBI MHpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NIPEACTABICHUN O IPUPO/IE;

pa3indyaTthb YCJIOBHUA IPUMCHUMOCTH MOHCHGﬁ (1)I/IBI/IIIGCKI/IX TCJI U IIPOICCCOB
(HBHCHHﬁ)I OJHOPOIHOC JJICKTPHYCCKOC U OJHOPOAHOC MAIrHHUTHOC ITOJIA,
TapMOHHUYCCKHUC KOHe6aHI/Iﬂ, MaTeMaTHYEeCKUI MasiTHHK, HI[eaHBHBIﬁ
HPY)KHHHBIﬁ MasATHUK, rapMOHHYCCKHC BOJIHBI, I/II[eaJ'IBHHﬁ
K0JIeOaTeNbHBIH KOHTYpP, TOHKAA JIMH34, MOIIGHGﬁ aToMa, aTOMHOTI'O AApa U
KBaHTOBOM MOACIIN CBCTA,

paznuyarh yclOBUSA (TpaHULbl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, MMOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SIBIICHMUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsiia, cwia Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE »JJIEKTPUYECKOM I€MU CO CKOPOCTHIO
W3MEHEHHUS CUJTbI TOKA, OCTYJIAThI CIICIUATIbHON TEOPUU OTHOCUTEILHOCTH
OUHIITEHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIE MIPOLIECCHI U ABJICHUSI, HCIIOIb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA  JJIs
doTtordekra, mepBuIit 1 BTOpOH MOCTyNaThl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocte [elizeHOepra, 3aKOHBI COXpPAHEHHUS 3apsSJ0BOTO H
MacCOBOT'0 YHCEN U SJHEPTUU B SIIEPHBIX PEAKLHNAX, 3aKOH PAJUOAKTUBHOTO
pacnaza);

ONMKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
HaIpsKEHHOCTD DJIEKTPUYECKOTO MOJISA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MoJIsl, Pa3HOCTh MOTEHUHUAJIOB, DJICKTPOJBIXKYILAS CHUJA, WHIYKIUS
MAarHMTHOTO TMOJSl, MarHUTHBIM TMOTOK, cuja Amriepa, UHAYKTUBHOCTb,
AIEKTPOABUKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIs
MIPOBOJAHUKA C TOKOM, PEIIATUBUCTCKUI UMITYJIbC, TIOJIHAS] SHEPT S, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUA U UMIYJILC (DOTOHA, MACCOBOE YUCIIO

e

O

OOKYMEHT NoA

U 3apsij ;mﬁa, SHEPIHs CBS3N sPa;
WCAH 5
WHOANMOEMEECHHOCTH|  NPOTEKAHUA  (U3UYECKUX  ABJICHMM:
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BOJIH, Judpakmms, JUCIIEPCHS, TIOJHOE BHYTPEHHEE OTpaKCHHE,
doTornextpuaeckuii 3pdekt (hotorddexr), anpda- u 6eTa-pacmaisl aaep,
raMma-H3JIydeHue siiep, Gu3ndecKre MPUHITUITBI CIICKTPATbHOTO aHAIN3a U
paboThI J1a3epa;

e OIPCACIIATL HAIIPABJICHHUC HWHAYKIHWKW MArHUTHOTO IIOJISA ITPOBOJHHUKA C
TOKOM, CHJIBI AMHGpa " CHUJIbL HopeHua;

e CTPOUTH M300paXKeHUE, CO3/[TaBaeMOE IIOCKUM 3epPKajioM, TOHKOW JIMH30M,
Y PaCCUUTHIBATH €TI0 XAPaKTEPUCTUKHU;

e IMIPUMEHATH OCHOBOIIOJATalolie ACTPOHOMUYECKUE TOHSTHSI, TEOPUU U
3aKOHBI JUIS aHaiu3a MW OOBACHEHUS (DHU3WYECKUX IPOIECCOB,
MPOUCXOAIIUX B 3BE37aX, B 3BE3/IHBIX CHUCTEMAaX, B MEKTaJlaKTUYECKOU
cCpejie; ABUKEHUSI HEOECHBIX Tell, IBOIIOLNHU 3BE31] U BCelleHHOI;

e IIPOBOJUTH HCCIEIOBAHUWE 3aBUCUMOCTEH (PU3NUYECKHX BEIMYHUH C
WCMOJIb30BAaHUEM TIPSAMBIX HM3MEPEHUM, NOPU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJYYECHHOM 3aBUCUMOCTH
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JejaTh  BBIBOJABI [0  pe3yjibTaram
WCCIIEIOBAHUS;

e TIPOBOJUTH KOCBEHHBbIE H3MEpEHUs (UBNYECKUX BEJIUYUH, MPU 3TOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTENIBHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUM;

e IIPOBOAUTH OIBITHI MO MPOBEPKE MPEIIOKEHHONW TUIOTE3BI: IIIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PEe3yJbTaTbl U J€JIaThb BBIBOJ O CTaTyce IPEIJIOKEHHOU
TUIIOTE3BI;

e OIIMCbhIBATb MCTO/IbI TOJYYCHUA HAYUYHBIX ACTPOHOMHUYCCKUX 3HaHHﬁ;

e COOJIO/IaTh TIPaBMIIa OE30IIACHOTO TPY/1a IPH MTPOBEICHUH UCCIICIOBaHUH B
paMKax  y4eOHOro  OKCIEpUMEHTa,  TNpPaKTUKymMa W y4eOHO-
HCCJIE0BATEIILCKOM W TIPOEKTHOM JIESATEIIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOMUCTB U 1a00paTOPHOro 000pyAOBaHUS;

e peElIaTh pPACYETHBIE 3aJa4yd C SBHO 33JaHHOM W HESBHO 3aJaHHOU
¢bu3nUecKkoil MOJEIbI0: HAa OCHOBAaHMM aHAlM3a YCJOBUS BbIOUpPATH
dusznyeckue MoOJeNd, OTBEYarolue TPeOOBaHUAM 3aJaud, MPUMEHSTH
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUi

e

O

HHpu KnCl110J/1b50OBdHNN MareMaTH4YCCKHNX METOJOB peHIeHI/I}I 3ajgay,

AOKYMFBD PE PaeAM8ThI Ha OCHPBAHUU MMEIOIIMXCS JTaHHBIX, aHAIM3UPOBAThH
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pelaTh KayeCTBEHHbIE 3afaud, TpeOylolue MPUMEHEHUs 3HaHUU U3
pasHBIX pa3nenoB Kypca GU3MKHU, a TAK)KE WHTETPalliy 3HAHUN U3 APYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IHMKJA: BBICTPaMBAaTh JIOTHYECKYIO
LENOYKY pacCy>kKJICHUI C ONOPOi Ha N3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBICHHUS;

UCIIOJB30BaTh TEOPETUYECKHE 3HAHUS JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHITUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

NPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIErO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
JEATEIbHOCTH YEJIOBEKAa, CBSI3aHHOM C (PU3UYECKUMHU IPOIIECCaMU, C
MO3UIINHI FKOJIOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHaIbHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKM M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBA;

MPUMEHSTh pPa3IudHble CIOCOObI PaboThl ¢ MHpOpMaNUEH (PU3UYECKOTO
COJEpKaHUSl C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCIOJIH30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIC
TEXHOJOTHH JJIi TIOWCKa, TepepaboTKM WM TPEIbIBICHHUS y4eOHOUW W
HAyYHO-TIOMYJISIPHOM MH(GOPMAIUH, CTPYKTYPUPOBAHUSI M UHTEPIPETALINH
uHdopMaIK, TOJMYYECHHON U3 Pa3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHAM3UpOBaTh  TMOJy4daeMmMylro  HMHpOpMammMiO W OLEHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOUIMXCA 3HAHWW, TaK M HAa OCHOBE
aHaIM3a UICTOYHUKA MH(POpPMALIUU;

TIPOSIBIISITH OpraHU3aIMOHHBIC u [MO3HABATEIbHbIE YMEHUS
CaMOCTOSITEIILHOT'O TPHOOPETCHUS HOBBIX 3HAHUN B IIPOIIECCE BHITTOJTHCHUS
MIPOCKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PA0OT;

e paboTaTh B TPYIIIE C HCIOJHEHHEM Pa3JIUYHBIX COLHUAIBHBIX POJICH,

IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATIBHO PACTIPEACIATh ACATEIbHOCTD
B HECTAaHAAPTHBIX CHUTYyalHsX, aJI€KBATHO OLIEHWBATHh BKJIAJ KaXJOTO M3
YYaCTHUKOB TPYNIIbI B pEIIEHUE pacCMaTPUBAEMON MTPOOIIEMBI;

e TPOSBIATH MOTHBAIMIO K Oyaymiel mpopecCHOHANbHON EATeIbHOCTH 110

/—GH%&!%HGGT-HM—WXHH‘{CCKOFO HpO(bI/IJ'IH.
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

Koxa
MmpoBepsaeMor
0 pe3yJbTara

HpOBepﬂeMbIe NpeAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
OﬁpaSOBaTeJILHOﬁ nmporpaMmal CpeaHETr0 oﬁmero 06p330B3HI/Iﬂ

10.1

10.2

10.3

104

10.5

JleMOHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO (U3HUKU B POPMUPOBAHUU
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHH, B IPAKTUYECKON JEATEIbHOCTH JIIOAEH

VY4UuThIBaTh TI'paHUIBl NPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOEIeH:
MaTepuajbHas TOYKa, HHEpLUAIbHAs CHUCTEMa OTCY€Ta, aOCONIIOTHO
TBEPJIOE TEJIO, WICATbHBIN Ta3; MOJENMU CTPOEHHUS Ia30B, )KUJIKOCTEH U
TBEPABIX TE€J, TOYEYHBIA DIIEKTPUYECKUU 3apsii — IPU PpELICHUU
¢duznyecKux 3a1a4y

PacrioznaBate ¢u3udeckue sABICHUS (MPOIECCh) W OOBACHATh HMX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJCKYISIPHO-KHHETHUECKOW TEOpUH
CTPOCHHUSI  BEIIECTBA W  JJCKTPOJMHAMHUKH:  PaBHOMEPHOE W
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE TMajieHue Tell,
JBIKCHHUE 10 OKPYKHOCTH, HHEPIUS, B3aUMOJICHCTBHE Tel;, TUQy3us,
OpOYHOBCKOE JIBFDKEHUE, CTPOSHUE )KHJIKOCTEH U TBEP/IBIX T, H3MCHCHHE
00béMa Tenm TpH HarpeBaHUU (OXJIAXKICHWH), TEIJIOBOE pPaBHOBECHE,
UCIapeHue, KOHJACHCallWs, IUJIaBJICHUEe, KPUCTAJUTM3AIMs, KUIICHUE,
BIIQXKHOCTh BO3/yXa, MOBLIIICHNUE JABJICHHS Ta3a MpPU €ro HarpeBaHWUU B
3aKpBITOM COCYZE, CBA3b MEXIy IapamMeTpaMu COCTOSHHUSI Ta3a B
M30MPOIEccax; ANEKTPU3aLIUS TN, B3aUMOJICICTBHE 3apsI0B

OnuceIBaTh MEXaHUYECKOE BUKEHHE, UCIIONIBb3YS (PU3NUECKIE BEIIUYNHBI:
KOOpJMHATA, IyThb, IIEpEMEIIEHUE, CKOPOCTb, YCKOPEHHME, Macca Telna,
Cuja, UMIYJIbC Tela, KUHETUYECKasi YHEPrus, IOTEHUHANIbHAs JHEpIus,
MexaHudeckass paboTa, MeXaHWYecKas MOIIHOCTb; TpH ONHUCAHUH
NPaBUJIBHO TPAKTOBATh (PU3MUECKUI CMBICIT UCHOIb3YyEMBIX BEJIHMYUH, UX
0003HaYeHHs] U EAUHMIIBI, HAXOAUTH (OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3y4CHHBIE TEIUIOBBIE CBOWCTBA TN M TEIUJIOBBIE SIBJICHHS,
UCTIONB3YS (PU3MUECKHe BETMUMHBL: JaBJICHUE ra3a, TeMIepaTypa, CpeIHss
KMHETHYeCcKass  DHEpPrusi  XaOTHMYECKOTO  JBMKEHHUS  MOJICKYI,
CPeIHEKBAIpaTUYHAsE CKOPOCTh  MOJIEKYJ, KOJHYECTBO  TEIUIOTHI,
BHYTPCHHSISI SHEprusi, padoTa raza, KO3(QQUIMEHT MOJE3HOTO JECHCTBH

e

TEHIOBORO-ABUEATENS; TIPH OTMCAHMH TPABHIILHO TPAKTOBATH ¢buznueckuit

LOKYMEHT MO ATASA HICTIONB3yEMbIX BETMYHH, UX 0003HAUYCHHS U €IMHUIIBI, HAXOIUTh
O SNEKTPOHHOW NOIMMEBHIO CBA3BIBAIDIINE JaHHYIO (U3UYECKYIO BEIMYMHY C JAPYTHMMH
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10.6

10.7

10.8

10.9

10.10

10.11

10.12

OnucelBaTh  M3YYEHHBIE  AJIEKTPUYECKUME CBOMCTBA  BEIECTBA MU
AIIEKTPUUYECKUE SIBIICHUS (IIPOLECCHI), UCTIONb3Ys (PU3HMUECKUE BEINYHUHBI:
IIEKTPUYECKUN 3apsil, DJIEKTPUYECKOE TII0JI€, HANPsKEHHOCTH I10JI,
IOTEHLIMAJ], Pa3HOCTh IOTEHLMAJIOB, IIPU OINUCAaHUM IPABHIBHO
TPAaKTOBaTb  (PM3UYECKUH  CMBICI  HCHOJB3YEMBbIX  BEIMYMH, HX
0003HAUEHHS U €IMHHULBL;, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIUE JTaHHYIO
($U3NUECKYIO BETUUMHY C IPYTHMHU BEIIMYMHAMHU

aHAJTM3UPOBaTh  (U3MYECKUE TPOIECChl W  SBJICHUS, HCIOJB3YS
(dbu3UYecKre 3aKOHBI ¥ MPUHIIMIIBL: 3aKOH BCEMUpPHOTro TaroTeHus, I, I u
III 3akonbl HeroTOHA, 3aKOH COXpAHEHUS MEXAHUYECKON SHEPrUH, 3aKOH
COXpAHCHHSI HMITYJIbCA, TPHHIMII CYNEPIIO3UIUNA CHJI, T[PUHIIHII
paBHOMpaBUs  WHEPIHUAIBHBIX  CHUCTEM  OTCYETA;  MOJEKYJISIPHO-
KHHETHYECKYI0 TCOPHIO CTPOCHHSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeIHeM KHHETUYECKON SHEPruM TEIUIOBOTO JBM)XCHHUS MOJIEKYTI C
a0COIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJIMHAMUKU; 3aKOH
COXpaHEHHUs ANEKTPUUYECKOTO 3apsA/a, 3aKkoH KynoHa; mpu 3ToM pa3inyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BBIPAXKEHUE U
ycloBus (TpaHMIIbl, 00JIACTH) MPUMEHUMOCTH

OOBSICHATD OCHOBHBIC TMPHUHIMUIIBI JCUCTBHUS MAIllUH, MPUOOPOB H
TEXHHUYECKUX YCTPOWCTB; pa3iuyaTh yCIOBHS UX 0€30MacHOro
HCIIOJIb30BaHUS B IOBCETHEBHOM KU3HU

BrimmonsaTs OKCIICPUMCHTBI IO HCCJICIOBAHUTIO (1)I/I3I/I‘I€CKI/IX SIBJIEHUN U
IIPOLIECCOB C MCIOJIb30BAHUEM IPSAMBIX M KOCBEHHBIX WU3MEPEHHU; IIPH
sToM GOpMyIUpOBaTh TpodieMy (3ahady) W THIOTE3y Y4YEOHOro
HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOTO 000PYyI0BaHMs,
MIPOBOAMTH OMBIT U (POPMYTUPOBATEH BHIBOIBI

Ocy1ecTBIsITh NpsIMbIE U KOCBEHHbIE U3MEPEHUS] (PU3NYECKUX BEITUYMH;
IIPU 3TOM BBIOMPATh ONTHUMAIBHBIN CIIOCOO M3MEPEHHS U UCIONIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKMMH BEIUYUHAMH C
WCIIOIb30BAHUEM TMPSAMBIX HM3MEPEHUN; MPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBAaTh pPE3yJbTaThl TOJYYCHHOW 3aBUCUMOCTH
(U3UYECKUX BEIMYHMH B BUE TaOMUIl W TpadUKOB, AEaTh BBIBOJBI 1O
pe3ynbTaTaM MCCIIeIOBAHMS

CobmoiaTe paBuiia 6€30MacHOro Tpya MPU MPOBEACHUH UCCIIeTOBAaHUI
B paMKax ydeOHOTO OJKCIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIHCKON |
MIPOCKTHOM JACSITEIHPHOCTH C UCTIOIB30BAaHIEM U3MEPUTEIBHBIX YCTPOUCTB

1 1abopaTopHOTO 000PYIOBAHUS

Pemate pacué€rHbple 3a7auM C SBHO 3a/JaHHOW (pu3Mueckol Mojenbio,

e

o 311|5|<|1ﬁ‘§§I

HT HO%HVICA

HOM N

HOJIBSYH qm:mqec} Y€ 3aKOHBI U MPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
,ﬁlﬁﬁ& E%6I/IpaTI) buBHYECKyI0 MOJIENb, BBIACTATH (PU3NUECKHE BETUYUHBI
u dop MyJ'IH HeoOXpauMble Il €€ pellleHHus, MPOBOJUTH PACUETHl U

GaHTHpNAT QES200T FIFECIISAIEICOR @?17%1%5 TE peanbHOCTh MOTy4YeHHOTO 3HAUCHNS (QH3NUECKOi BeTMUMHBI
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10.14

10.15

10.16

10.17

10.18

11 KIIACC

Pemate KaueCTBEHHbIC 3a/1auu: BBICTpauBaTh JIOTUYECKHU
HENPOTUBOPEUYMBYIO LEMOUYKY PACCYXJACHHH C OMOpPOW Ha H3yUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS

Hcnonp3oBaTe  MpH  peImIeHMH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MHPOPMALIMOHHBIE TEXHOJOTHMM JJIS  TOHCKAa, CTPYKTYpUPOBaHUS,
UHTEpPIPETAllUY U IPEACTaBICHUs] Y4eOHOM M Hay4HO-IOIYJISIPHOU
uHpOpMaLUY, MHOJYYEHHOM M3 pa3iIU4YHbIX HMCTOYHUKOB; KPHUTUYECKU
aHAJIM3UPOBATh M10JIy4yaeMyto HH(POpPMaLUIO

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUCKUX M 3apYOEKHBIX YUEHBIX-
(M3UKOB B pa3BUTHE HAYKH, O0OBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp30BaTh TEOPETUUECKHIE 3HAHMUS 110 (PU3UKE B TIOBCETHEBHOM )KU3HU
s obecnieueHust 0€30MAaCHOCTH TMPH  OOpalleHuH C TpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, AJISi COXPAHEHHS 37I0POBBS U COOIIOICHHS
HOPM 3KOJIOTUYECKOTO TIOBEICHHS B OKPY>KalOIIel cpene

PaGoraTe B TpyIme ¢ BBIOJHEHHUEM DPA3IMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAllMOHATIBHO paclpenesiTh 00SI3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTH B HECCTAHAAPTHBLIX CHUTYyalHAX, aACKBATHO
OLCHMBATb BKJIAJ KaXAIOTO HW3 YYAaCTHUKOB TIPyHIlbl B PCHOICHUC
paccMaTpuBaeMoi TPOOIEMBI

Kon
npoBepsieMor
0 pe3yJabTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMBbl CpelHero 001ero od0pasoBaHus

11.1

11.2

11.3

JleMOHCTpHpOBaTh HAa MPUMEPAX POJIb U MECTO (PU3HUKU B POPMUPOBAHUH
COBPEMEHHOM HayYHO! KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOM TEXHUKH
U TEXHOJOTIHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LIETOCTHOCTh U
eIMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh T'PAHULIBI NPUMEHEHUS H3YYEHHBIX (U3MUYECKUX MOJIEICH:
TOYEYHBIN AIIEKTPUUECKUI 3apsii, SAEpHas MOJEIb aroMa, HYKIOHHAs
MO/JIEJIb aTOMHOT'0 Si/ipa MPH peleHNH (PU3NIecKux 3a1a4

Pacno3naBate Qu3nueckue sBiIeHUS (MpoLecchl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOM (M3UKH: dJIEKTpUUECKast
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JIEHCTBUS
TOKa, B3aUMOJEHCTBUE MArHUTOB, JJIEKTPOMAarHWTHAas MHIYKLUS,

e

TIEUTTBAE MAarHUTHOL0 [10JIs1 HA IIPOBOJHUK C TOKOM U ABUXKYIIUICA 3apsiL,

o OOKYMEHT MO AfidCbiMarauTHbIE KoJeOaHus u BOJIHBI, HPAMOJIMHENHOE
SNIEKTPOHHOU NGHAWfobanere cpera, orpakenme, mpenomneHne, MHTephEPEHINS,

CepTudukaT 0E42607FIFEC395A2E3COF FRIPNBKUMA U MOJISIPH3allis CBETa, TUCTIEpCUs CBeTa, (POTOIIEKTPUUECKUI
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11.4

11.5

11.6

11.7

11.8

s ekt (poToaddext), cBeToBOE AaBIIeHNE, BOBHUKHOBEHHE THHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJAA,  €CTECTBEHHAas M  HMCKYCCTBCHHAs
PaaroaKTHBHOCTh

OrnuceiBaTh U3y4EHHBIE CBOWCTBA BEIIECTBA (JIEKTPUUECKUE, MAaTHUTHBIE,
ONTUYECKUE, DJIJIEKTPUUECKYIO MPOBOAUMOCTh PA3JIMUHBIX Cpel) U
AJICKTPOMArHUTHBIC SBJICHHS (TIPOIECCHI), UCTONB3YyS (hU3UUECKHe
BEIIMYUHBI:  DJICKTPUYECKUH  3apsl, CHjIa TOKa, DJIEKTPHUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTUBIIEHUE, Pa3HOCTh IMOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIMS MarHUTHOTO IOJs, cuja Ammepa, cuia
JlopeHia, WHIYKTUBHOCTh KATYyIIKH, OJHEPIHsl JJICKTPUUYECKOTO |
MarHUTHOTO IMOJIEH, MEpPHOJ] M YacToTa KosieOaHuMl B KojeOaTeIbHOM
KOHTYype, 3apsii M CWia TOKa B TIPOLECCe TapMOHUYECKUX
AJICKTPOMArHUTHBIX KoJieOaHWU, (POKYCHOE pacCTOSHHE W ONTHYECKas
CUJIa JIMH3bI; TIPU OMMCAHUU MPABUIBHO TPAKTOBATh (DU3UUECKUN CMBICI
UCIONIb3YEMBIX BENUYHMH, WX OOO3HAUEHHUS U EIUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIINE AAHHYIO (U3HUECKYIO BEIHYHMHY C APYTUMH
BEJIMUMHAMU

OnuceiBaTh M3YyYCHHBIC KBAHTOBBIC SIBICHHUS W TPOIECCHI, HCIIOJIB3YS
(GU3HYECKUE BEIUYHHBI: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, JHEPrusi M UMIyJIbc (OTOHA, TEPUOA
MOJTypacmnajaa, SHEPTUsl CBA3H aTOMHBIX Sifiep; MPH OMUCAHUH MPABUIBHO
TPakTOBaTh  (U3MYECKUNH  CMBICI  HCIONB3YEMbIX  BEIMYWH, UX
0003HaYeHHs M €IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIINE JAHHYIO
bu3NYECKyI0 BEIMYMHY C JIPYTUMHU BEIMUYMHAMU, BBIYUCIATH 3HAUYCHUE
(UBUYECKON BETMYUHBI

AHanu3upoBaTh  (U3MYECKHE TPOLECChl M SABJICHUS, HCIOJIb3YS
¢u3myeckue  3aKOHBI W NPUHOMIBL:  3akoH  OMa,  3aKOHBI
MIOCJIE0BATEIBHOIO U MApauIEIbHOIO COEAMHEHNS NTPOBOJHUKOB, 3aKOH
xoyns — JleHna, 3akoH SJIEKTPOMAarHUTHOM MHIYKUIHWH, 3aKOH
MPSIMOJIMHEHHOTO pacHpOCTpaHEHUs! CBETa, 3aKOHBI OTpPAKEHMs CBeETa,
3aKOHBI MPEJIOMJICHHSI CBETa, ypaBHEHHe DUHIITEHA s poTodddexTa,
3aKOH COXpaHEHHUS OHHEpPruH, 3aKOH COXPAaHEHHS WMITYJIbCca, 3aKOH
COXpaHEHMs DJEKTPUUECKOTO 3apsia, 3aKOH COXpPaHEHUsS MacCOBOIO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpU 3TOM
pasnuyarh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIpQ)KEHHUE U yCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

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

CTpouTh U ONMHCHIBATH M300paKEHUE, CO3IABAEMOE TUIOCKUM 3EPKAJIOM,

e

O

OOKYMEHT MO

3ﬂEKTﬁOd-IHOI¢1 FIO[%FII/IC

TOHKOH JIMH30H N

HTB SKCHICPUMCHTBI 1O HUCCIICAOBAHUIO q)HBI/II-IeCKI/IX SIBICHUM U
OLICCCOB C HUCIOJBL30BAHUCM IIPSAMBIX U KOCBCHHBIX HSMCPCHPII;'I; npu

CepTugurar 0E42607FIFEC395AZE3COFRRAMIBRRSAMyIUpoBdT, TIpOGaEeMy (3amauy) M THHOTE3y y4eOHOrO
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11.10

11.11

11.12

11.13

11.14

11.15

11.16

11.17

11.18

Al

HKCIEPUMEHTA, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHMS,
MIPOBOAUTH ONBIT U (POPMYTUPOBATH BHIBOIBI

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIUYHH;
IpU 3TOM BBIOMpATh ONTHUMAJIBHBIA COCO0 M3MEPEHHUsI U HMCIIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MYECKUX BEIMYUH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUIT; TPH ITOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCUPOBATH
pe3yNIbTaThl TOMYYEHHOW 3aBHCUMOCTH (DM3MYECKHUX BEIUYMH B BHUJC
Ta0JIUI ¥ TPapUKOB, JeTaTh BHIBOIBI 110 PE3yIbTaTaM HCCIICIOBAHUS

CoOmoaTh npaBuiia 6€30MacHOTO TPy/Aa MPH MPOBEICHUHN HCCIICI0BaHUI
B paMKax Yy4eOHOro OKCIEepHMEHTa, Y4eOHO-HCCICIOBATEILCKON H
HPOEKTHOW JEATEIBHOCTU C UCTIOIb30BAHUEM U3MEPUTEIIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHble 3amaud C SBHO 3aJlaHHOW (DU3HYECKOW MOJECIIBIO,
UCIONB3YS (pU3MUecKHe 3aKOHBI U IPUHIIUIIBI; HA OCHOBE aHalIM3a yCIOBHS
3aJja4uM BEIOUPaTh (U3UUYECKYIO MOJIETb, BEIICTATH (PU3NUECKHE BETUUUHBI
u (opmynbl, HeoOXoauMmble s €€ pelIeHUs, MPOBOIUTH PACUETHl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BETHUNHBI

Peniate Kau4C€CTBCHHBIC 3aJa4uu: BBICTpAUBAaTh JOTHYCCKHU
HCIMIPOTUBOPCUUBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOPOﬁ Ha H3YYCHHBLIC
3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘leCKI/Ie SABJICHUA

Hcnonp3oBaTh mOpu  pemieHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHbIE TEXHOJOTMM JJs TOMCKa, CTPYKTYpUPOBaHUS,
UHTEpHpeTallid M TpeJICTaBleHUs] Y4eOHOM M Hay4yHO-IOIYJSPHOI
uHpOpMallUY, MOJYYEHHOM M3 pa3U4YHbIX HMCTOYHUKOB; KPHUTHUYECKH
aHAJTM3UPOBATh MOJTy4yaeMyto HHPOpMaLIUIO

OOBSICHATh TPUHIMIBI JCHCTBUS MalluH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB;, pa3iuuyaTh YCIOBUS HX O€30MacHOr0 WCIHOJIb30BAaHUS B
HOBCEIHEBHON XKU3HU

[IpuBoauTh, TpHUMEpHl BKJIAaJa POCCHHCKUX U 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPY)KAIOIIETO
MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

Hcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3MKe B IOBCEAHEBHOM KU3HU
Juist o0ecriedyeHus: 0€30macHOCTH MpH oOpalleHuu ¢ MpudbopamMu H
TEXHUYECKUMHU YCTPONUCTBAMH, IJIsi COXPAHEHHUS 37I0POBBS U COOITFOICHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpere

PaGoTtars B rpynme ¢ BBIIOJIHEHHWEM Pa3IMYHBIX COLMUAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy IPYIIIBI, PAMOHAIBHO PaclpelesaTh 00s3aHHOCTH

e

O

111
11.17
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T ILTafgnpoBaTs Au)’i{‘eHBHOCTb B HCCTAHAAPTHBIX CUTyalUAX, aJJCKBATHO

OOKYMEHT NOOPIKAEWA4TE, BKJIAJ |KaXXIOTO0 M3 YYAaCTHMKOB TpPYINbl B PEIICHHUE
SNEKTPOHHOW NGHAEUEIABacMOil TPoGIEME!
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®usuka — Hayka o npupone. Hayunbie meTonbl
IIO3HAHU OKPY’KaIOILIErO Mupa. Ponb
DKCIEPUMEHTa M TEOPUU B IIPOLECCE IMO3HAHUSA

MPUPOBI. DKCIEPUMEHT B (PU3HKE

MonenupoBanue  QU3HYSCKUX  SBICHUA U
nporueccoB. Hayunbie rumore3sl. dusznveckue
3aKOHBI W TeOpuHU. ['paHHIBl MNPUMEHUMOCTH
¢busznueckux 3akoHOB. [IpUHIUI COOTBETCTBUSI.
Ponb u wMecto ¢usuku B QopmMHpOBaHUHN
COBPEMEHHOM Hay4YHOM KapTUHBI MHpa, B
MPaKTUYECKOU JeATETbHOCTH JIFOIeH

MEXAHUWKA

###PartH#H#KITHEMATUKA

Mexannueckoe  nBwkeHue. OTHOCHTENBHOCTH
MEXaHU4YEeCKOro nBwxkeHus. Cucrema oTcuéra.
Tpaexropus

[lepemenienne, CKOpOCTb (CpeAHssl CKOPOCTb,
MT'HOBEHHAas CKOPOCTb) u YCKOpEHHE
MaTepualbHOM TOYKM, HMX MPOECKIUMU Ha OCHU
cucreMbl koopauHat. CiokeHre NepeMelieHnii u

CJIOXKCHHC CKOpOCTCﬁ

PaBHOMEpHOE U PaBHOYCKOPEHHOE

IPSAMOJIMHENHOE JIBHKECHUE. I'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS,
IIyTU U TMEPEMEIIECHHUsS MaTepUaJbHOM TOYKU OT

BpPEMCHHA

CBoboaHoe majienne. Y CKopeHHue CBOOOTHOTO
MaJCHUS

Kpuonunerinoe JIBIDKEHUE. PaBHOMepHOE
JBUKEHHE MaTepUAIbHON TOUKH MO OKPYXKHOCTH.
VYrioBas CKOpOCTb, JIMHEITHAA CKOPOCTh. [lepuoa u

yacrora. [[eHTpocTpemMHuTeIPHOE YCKOPEHHE



2.1.6

2.1.7

2.2.1

222

223

224

2.2.5

2.2.6

2.2
227

2.2.8

229

2.2.10
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O

TexHu4eckue yCTpOMCTBA: CIUAOMETp, ABUKEHUE
CHaps10B, LICTIHBIE U PEMECHHBIE IIEpeAaun

[Tpaktuyeckue paboTsl. M3MepeHne MIHOBEHHOM
ckopoctd. MccienqoBanue COOTHOLICHMS MEXIY
yTAMH, PO ICHHBIMU TEJI0OM 3a
IIOCJIEI0OBATEIIbHBIE PABHBIC IPOMEKYTKH BPEMEHU
IIPY PaBHOYCKOPEHHOM JBMJKEHUU C Ha4daJbHON
CKOPOCTBIO, PaBHOM Hy0. M3yueHue nBHXKEHUA
LIApUKA B BA3KOW KUIAKOCTH. V3ydeHne NBHKEHUSA
TeJa, OpOIIEHHOTO TOPU30HTAIIBHO

###Par## IMHAMUKA

[Ipunun otHocuTenbHocTH [anmunes. IlepBblid
3akoH Herorona. IHepunanbHble CHCTEMBI OTCYETA

Macca Tena. Cuia. HpI/IHI_II/IH CYNEpIHO3uuU CUJI

Bropoii 3akoH HeroToHA 1711 MaTepuaJIbHOW TOUKH
B nuHepuuanpHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHa J171s1 MaTepHalIbHbIX TOYEK

3aKOH BCEMHUpPHOro TAroteHus. Cuila TsSKECTH.
[TepBas kocMudeckas ckopocTs. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbJKEHUS U cujia TpeHus nokos. Koappunuent
TpeHust. Cuia COnpoTUBIICHUS IPU ABMKEHUH Tella
B ’KHUJIKOCTHU WJIU Ta3e

[ToctynarensHOe ¥ BpamiaTebHOE JIBIDKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpalICHHUS.
[1;meyo cunpl. YcnoBust paBHOBECUS TBEPAOTO TEJA
B ICO

Texanueckue YCTPOMCTBA: MOJIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB

[Ipaktuueckne paboTel. M3ydeHuwe ABUKEHUS
Opycka 1Mo HaKJIOHHOM IUIOCKOCTH IMOJ JeiCTBHEM
HECKOJIbKUX cHI. McciaenoBanye 3aBUCUMOCTH CHIT
YOPYTrOCTH, BO3HUKAKOIIMX B JaeopmMupyeMon
NPYKUHE U PE3UHOBOM 00pasile, OT BETHMYUHBI UX
nedopmaruu. MccnenoBanue yclioBUid paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

##HPar###3 AROHBI COXPAHEHM ST B MEXAHUKE

OOKYMEHT NOANMUCAH
SNEXTPOHHOM NOANUCHIO

2.3.1
Ceptudukat OE42607F1FEC395A2E3COFFB7CI1BEOF2
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NMnynsc ~ MaTepuallbHOM  TOYKH,  CHCTEMBI
MaTepUanbHBIX  TOYeK. HMMmynsc cunbl U
MU3MEHEHHE UMITyJIbCca Tejla



3akoH coxpaHeHus umnyisca B ICO. PeaktuBHoe

232
JIBUOKEHUE
233 PaGora cuiibl
234 MOIHOCTD CHJIBI
235 Kunernueckass »Heprus MaTepUalbHOM TOYKHU.
o TeopemMao KMHETHYECKOMN SHEPTUH
[TorennuanbHas SHEPIrus. [TorennuanbHas
236 SHEprus ymnpyro J1ehOopMHUPOBAHHON NPYXKHHBI.
o [MoTeHumanbHasS SHEPIHs Tena BOIM3H
MIOBEPXHOCTU 3€MJIU
[TorennuanbHbIe U HEMOTEHLUANbHBIE CUIIbI. CBA3b
237 paboThl HENOTEHUMAJbHBIX CHJI C H3MEHEHHEM
o MEXaHUYECKOM DSHEpPruM CHCTEeMbl Tel. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUU
2.3.8 Yipyrue u Heylpyrue CTOIKHOBEHUS
239 TexHudeckne yCTpPOWCTBA: JIBUJKEHHME DPaker,
o BOJIOMET, KOTIEP, IPYKUHHBIH MHCTOJIET
[Tpaktuyeckue  pabotel.  M3ydyeHue  cBA3M
5310 CKOPOCTEM  Ten  NpuU  HEYNpyroMm  yjaape.
o HccretoBanue CBsi3u pabOTHI CHITBI C H3MEHEHHEM
MEeXaHUYECKOM 3HEepPIruu Tela
3 MOJIEKYJIAPHAS ©®U3NKA 1 TEPMOAMHAMUKA
##H#Par#H#OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN
OcHoBHbIE MIOJIO’KEHHUS MOJIEKYJIIPHO-
311 KMHETUYECKOW Teopuu. BpoyHOBCKOE IBHIKEHUE.
o Jubdysus. Xapakrep JBUKEHHS u
B3aMMOJICHCTBHSI YAaCTHI] BELLIECTBA
Mopenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPABIX
3.1.2 TeJ U OOBSCHEHHE CBOWCTB BEIECTBA Ha OCHOBE
ITUX MOJEeR
31 313 Macca  monexyn.  KonmdectBo — BemiecTsa.
' o [TocrosiuHas ABOrajapo
314 TemmmoBoe paBHOBecue. Temmepatypa u €€
o usmepenue. [kana remneparyp Lleabcus
Monens uaeanpHoro rasa. OCHOBHOE ypaBHEHHE
3.1.5 MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HIEAIBHOIO
rasa
e AOcomoTHas TeMmIiepaTypa Kak Mepa cpenHei
NOKYMEHT noanuéAl KMHETUYECKOM OHEPIUHM TEIUIOBOIO JABUKECHUS
O SNIEKTPOHHOW NOAMUCHIO yactul rasa. lllxana remneparyp KenpBrna

Ceptudukat OE42607F1FEC395A2E3COFFB7CI1BEOF2
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317 VpaBuenne Knaneitpona — MenzeneeBa. 3akoH
o JlaneToHa

I'azoBbIe 3ak0HBI. M30mponeccsl B H1€aIbHOM rase
3.1.8 C IIOCTOSIHHBIM KOJIMYECTBOM BELLECTBA: U30TEPMA,

u30Xx0pa, n3odapa
3.1.9 TexHUuYecKue yCTpONCTBA: TEPMOMETP, OapoMeTp
[Ipaktuyeckue paboTel. M3mepenue  macchbl
BO3lyXa B KJaccHOM komuare. MccienoBaHue
3aBUCUMOCTH MEXAYy IlapaMeTpaMH COCTOSHHS
pa3pexeHHOro rasa

OCHOBbI TEPMOJAMHAMUKHU

TepMmoaunamuueckass  cucremMa.  BHyTpeHHss
3.2.1 SHEPTUsI TEPMOIMHAMHYECKOM CUCTEMBI U CIIOCOOBI

3.1.10

e€ N3MeHEeHNA

KomnyecTBO TEmiaoTHl M pa60Ta. BHYTpeHHHH
OHCPIrusa OJHOATOMHOI'O HACAJIbHOI'O I'a3a

322

Buasl  TemiomepenadyM:  TEIIONPOBOAHOCTb,
323 KOHBEKIMs, Hu3JIydeHne. TeIIoéMKOCTh —Tena.
o VienbHass TEIJIOEMKOCTh  BeEIIeCTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONEPpCAAYC

IlepBbIii 3akoH TepMoAuHAaMUKHU. [IpumeHeHune
324 MEePBOTO 3aKOHA TEPMOJIMHAMHUKH K U30TPOI[ECCaM.

10 I'padmueckas uHTepnperanus paboThl ra3a

TeruoBele  MammHbl.  [IpuHOMOBL  IEWCTBUS
TeIIOBbIX MaimuH. [IpeoOpa3zoBaHusi >HEpruu B

3.25 TEIUIOBbIX MamuHax. Ko3dduuuent mnone3Horo
nevictBust (nanee — KIIJ) TemmoBoit MaiivHBEI.
[uxn Kapno u ero KIIJ]

Bropoit 3akoH TepmoamHamuku. HeoOpatumocTh
3.2.6 MPOLECCOB B MNpUpoAe. TermoBble BUTATENH.
DKojoruyeckue npoOaeMbl TEIII0O3HEPTETUKH

TexHuueckue YCTpOMCTBA: JBUTATEIh
3.2.7 BHYTPEHHETO CropaHusi, OBITOBOH XOJOIWJIHHUK,
KOHJIULIUOHED

308 [IpakTueckue paboTsl. W3mepeHue yaenbHOR
o TEIIOEMKOCTH

#HH#Par## AT PEI’ATHBIE COCTOAHMA BEILIECBA. ®A30BbLIE
ITEPEXO/bI

~
[TapoobpazoBanue u koHaeHcanus. Mcnapenue u

3.3
AOOKYMEHT NOoANMUCA
SNEKTPOHHOWM NOA, é 10 KUIICHUE. YeJbHas TeIioTa MmapooOpa3oBaHUS.

3aBI/ICI/IMOCTB TeMnepaTprI KHUIICHUA OT JAaBJICHUA
Ceptudukat OE42607F1FEC395A2E3COFFB7CI1BEOF2
Leicteutened c 05.02.2026 no 01.05.2027

Bnapgeney KyHy Maisa lOpeeeHa
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e

AOcomoTHas u OTHOCHUTCIIbHAsA BJIA’)KHOCTb

3.3.2 .
Bo3ayxa. HacelmeHHbI ap
Teépnoe Tenmo. Kpucrammmueckue u amopdubie
3.33 Tena. AHU30TPONUS CBOUCTB KpuCTaJIOB. JXKuakue
Kpuctaybl. CoBpeMEHHbIE MaTepHUAIIb
334 IInaBieHne u KpucTauA3anys. Y JejbHas TEIUIoTa
wiaBneHus. Cyonumanus
3.35 VYpaBHeHHE TEIIOBOTO OanaHca
TexHudyeckue  yCTpOWCTBA: TUTPOMETP U
136 IICUXPOMETP, KaJIOPUMETP, TEXHOJIOT MU MOTYUEHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  YHCIE
HAaHOMAaTepHaJlOB, U HAHOTEXHOJOTUU
337 [TpakTuyeckue paboTbl. M3mepeHue BIaXKHOCTH
BO3J1yXa
4 SJIEKTPOAMHAMUKA
###Par###OJIEKTPOCTATUKA
411 Onektpusanus Tejl. JNeKTpudeckuid 3apsa. Jsa
BHJIA 2JIEKTPUUECKUX 3apsiioB
4.1.2 IIpoBOTHUKY, TUDIIEKTPUKH U MOJIYIIPOBOAHUKH
4.13 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.14 BzaumopeiictBue 3apsaoB. 3akon Kymona
DneKTpuuecKkoe moJie. HarmpsxénHnocTs
4.1.5 aneKkTpudeckoro moiisd. [IpuHuun cyneprno3unuu.
JInHNM HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 PaGota  cunm  2JIEKTPOCTATHYECKOTO  MOJIS.
ITorenuuan. PazHocTh OTEHLIANIOB
4.1 [IpoBOAHMKM ¥ [UANEKTPUKH B TOCTOSHHOM
4.1.7 AIEKTPUYECKOM noJe. JuanexkTpudeckast
IIPOHUIIAEMOCTh
OnekTpoéMKocTb. KoHeHcaTOp. DIeKTpOEMKOCTh
4.1.8 IIJIOCKOTO KOHJIEHCATOpa. JHEPIHsl 3apsyKEHHOIO
KOHJIeHCcaTopa
Texnuueckue YCTPOMCTBA: DJIEKTPOCKOII,
419 AIIEKTPOMETP,  AJIEKTpOCTaTUYEeCKas  3allluTa,
3a3eMJIEHUE  AJIEKTPOnpuOOpoB,  KOHAEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 HpaKTHtieCKHe paboThI. N3mepenue
N, DJIEKTPOEMKOCTH KOHJAEHCATOpa
O AOKYMEHT NOARMPAH##II0CTOSHHBIIA DJIEKTPUYECKUI TOK. TOKU B
anek3POHHOM NOANMUCHIO b ASJTMUHBIX CPEJIAX
Ceptudukat OE42607F1IFEC395A2E3COFFB7CIBEOF2
Hewcteutenen ¢ 05.02.2026 no 01.05.2027
Bnapgeney KyHy Maisa lOpeeeHa
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4.2.1

422

423

424

4.2.5

4.2.6

4.2.7

4.2.8

429

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

e

O

OOKYMEHT NOANMUCAH
SNEKTPOHHOM NOANUCHIO
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Ycenosusa CyILIECTBOBaHUS HOCTOSIHHOTO
ANEKTpUYEeCKOoro Toka. lMcrounuku Ttoka. Cuna
ToKa. IToCTOSTHHEIN TOK

Hanpspkenue. 3akon Oma i1 yyacTka Lenu

DJIEKTPUYECKOE  COINPOTHUBIICHUE. VYnenbHoe
COIPOTUBIICHUE BEIIECTBA

HOCJICIIOB&TGJIBHOG, napauiC]IibHOC, CMCHIAHHOC
COCIMHCHUEC ITPOBOIHUKOB

Pabota snekrpuueckoro Toka. 3akoH Jlxoyns —
Jlenna

MoIIHOCTD 3IEKTPUYECKOTO TOKA
anekTponaBwkymas cwia (manee — JC) wu
BHYTPCHHEE CONPOTHBIICHHE MCTOYHHKA TOKA.
3akoH Oma  jang  nonHOM  (3aMKHYTOM)
anekTpuyeckoit enu. Koporkoe 3ambikaHue

DNeKTpOHHAas IPOBOJAUMOCTb TBEPABIX METAJIOB.
3aBUCHUMOCTb  CONPOTHUBIIEHUS  METaIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

OnexTpuueckuidi TOK B Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBeHHass M IpUMecHas
IIPOBOAMMOCTD IOJIYNIPOBOJHUKOB. CBoOMCTBa p-n
nepexoza. IloxynpoBogHIKOBBIE TPHOOPHI

DNeKTpUYECKUM TOK B DJIEKTPOJINTAX.
DNEKTPOTUTHYECKAs JUCCOHAIIHS. DJIECKTPOIIN3

DnexkTprudeckuil Tok B razax. CaMOCTOSTENbHBIN U
HECAMOCTOSTENbHBIA pa3psiA. PasnuuHble THIBI
CaMOCTOATENBHOTO pa3pana. Monuus. [Inazma

TexHHUuecKue ycTpoicTBa: aMIepMeTp, BOJIbTMETP,
peocrar, HCTOYHUKH TOKa,
AJIEKTpOHArpeBaTeIbHbIE puOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COINPOTUBIICHUS, BAKYYMHBIN TUOJI, TEPMUCTOPHI 1
(GOTOPE3UCTOPBI,  MOJYNPOBOJHUKOBBIA  JHOJ,
raJibBaHHKa

[IpakTueckue paboThl. M3yueHue CMeEIIaHHOTO
COCIMHEHUS PE3UCTOPOB.

N3mepenne DJIC wucrouHMka TOKa M €ro
BHYTpPEHHEro  comnportusineHus.  HaOmronenue
AIIEKTPOJIA3A
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OJIEKTPOAMMHAMUKA

#HH#HParHH#MATHUTHOE I10JIE. OJIEKTPOMAI'HUTHAA UHAYKIA

43.1

432

433

4.3.4

4.3.5

4.3.6
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4.3.10

4.3.11
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TlocTostHHBIE MAarduThbl. BzaumoerictBue
NOCTOSHHBIX MAarHUTOB

MarnuTHOe 1osne. BeKTOp MarHUTHON HHIYKIIUH.
[IpuHnun cynepno3unuu. JIMHUKM MarHUTHOU
AHAYKIUH. Kaptuna  nuHwmii MarauTHOUI
WHJIYKIIAU TIO0JIs1 TOCTOSIHHBIX MarHUTOB
MarunuTHO€e noJjie npoBoJHUKa ¢ TOKOM. KapTuna
JIUHUANA TIOJISI YIMHHOTO TMPSMOTO MPOBOJIHUKA H
3aMKHYTOT'0 KOJIBIIEBOT'O MPOBOIHUKA, KATYIIIKH C
TokoM. OmeiT  Opcrena.  B3aumoneiicTtBue
MPOBOJTHUKOB C TOKOM

Cunia AMniepa, €€ MOJlyJIb M HallpaBJICHHE

Cuna JlopeHua, e€ Monaylb W HalpaBJCHUE.
JIBr>KeHue 3apsSKEHHOM YacTHUIIbI B OJHOPOAHOM
MarHuTHOM nofie. Pabota cumsl Jlopenia
SBneHune AMeKTPOMarHUTHON UHAYKITUH

[ToTox BekTOpa MarHUTHOM MHIYKLIUH

OJC wuHpykumu. 3aKOH SJIEKTPOMArHUTHOU
nHaykiuu dapanes

Buxpesoe anexkrpuueckoe nozue. 9J1C nHaykuuu
B TIPOBOJHUKE, JABUXKYIIEMCS TMOCTYIAaTEIbHO B
OJIHOPOJTHOM MAarHMUTHOM MOJIE

IIpaBuio Jlenna

NunyktuBHOCTD. SBNenne camomuaykimu. 3JC
CaMOWHAYKITUU

DHeprusi MarHUTHOTO TOJIsl KaTYIIKA C TOKOM
DIJIEKTPOMArHuTHOE T0JIe

TexHnuueckue YCTpOICTBA: MOCTOSIHHBIE
MAarHuThl, JIEKTPOMATHUTHI, AJIEKTPOJBUraTENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YacTHll,
WHJYKLIMOHHAs [1€Yb

[IpakTuyeckue paboThl. M3ydeHHe MarHUTHOTO
MOJIs1 KATYIIKH ¢ TOKOM. MccrienoBanue neicTBust



MOCTOSIHHOTO MAarHWTa Ha paMKy C TOKOM.
HccnenoBanue  sIBICHUS — DJIEKTPOMArHUTHOM
WHIYKITAN

KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.1.1

5.1.2

5.1.3

5.14

5.1.5

5.1 5.1.6

5.1.7

5.1.8

5.1.9

5.1.10

e

JOKYMEHT noanuéaH 1
3NEKTPOHHOW NOANMUCHIO
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Konebarennuas cucreMa. CBoOoIHBIE
KOJICOAaHUS. apmonnueckue KoJe0aHus.
[Tepuon, yactoTa, aMIiuTya 1 asza KoeOaHHiA

[Ipy>xuHHBIN MasTHUK. Maremarnueckuit
MasATHUK

YpaBHeHue TapMOHHYECKUX KoJieOaHuH.
Kunematuyeckoen AUHAMHYECKOE OIMCAHHE
K0J1e0aTeIbHOTO ABUKCHUS

[IpeBpamienue 5SHEpruuM NpU TAPMOHUUYECKHUX
koieOanusax. CBA3b aMIUTUTYObl KoJeOaHUU
WCXOJHOW BEIMUYMHBI C aMILTUTyJaMH KoJieOaHmii
€€ CKOPOCTHU U YCKOPEHHUS

KonebarenbHblit KOHTYD. CBobOoHbBIE
JJIEKTPOMAarHUTHhIE KOJEOaHUS B HI€aIbHOM
Koe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXIY
MEXaHUYECKUMH U AJIEKTPOMAarHUTHBIMH
konebanusamu. Popmyna TomcoHa

3aKOH COXpAaHEHUS DSHEPruu B HJAEaTIbHOM
KoJ1e0aTeIbHOM KOHTYpE

BoiHyX7eHHBIE ~ MEXaHHYeCKHEe  KOJeOaHHUs.
Pe3onanc. Pe3oHaHcHas kpuBas. BeIHyXAcHHBIE
AEKTPOMAarHUTHbIE KOJeOaHus.

IIepemenHbII TOK.
IIEPEMEHHBIN TOK.

CunyconaanbHbIN

MOoOIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JNEUCTBYIOIIEE  3HA4YEHHE CWJIbl TOKa W
HaIpsHKEHUS

Tpancdopmarop. IlpowsBoacTso, mepemava u
notpebieHue BIIEKTPUYECKON SHEPTUH.
DKOJIOTHYECKHUE PHUCKH TIPH  MPOU3BOJICTBE
AIEKTPUUECKOM SHEPTUH. Kynbsrypa
HCIIOIb30BaHUS ANEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

TexHnuueckue YCTPOMCTBA: cericmorpad,
ANEKTPUYECKUI 3BOHOK, TUHUH 3JIEKTponepeaad

[IpakTrueckue paboTHI. Hccnenosanue
3aBUCHMOCTH MEpHOJa MallbIX KoJeOaHul rpysa



Ha HUTU OT JUIMHBI HUTH M MAacChl Tpy3a.
HccnenoBanne nepeMeHHOrO0 TOKa B LIENH U3
MOCIIEZIOBATEIbHO COSAMHEHHBIX KOHIEHCATOpa,
KaTyIIKH U Pe3UcTopa

##HPartHMEX AHNYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

522

523

524

5.2

525

5.2.6

5.2.7

5.2.8

5.3.1

532

5.3
533

7 534

O OOKYMEHT NOANMUCAH
SNIEKTPOHHOMN NoANKGCHIO
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Mexanunueckue BOJIHBI, YCIOBUS
pacnpocTpaHeHHUS. [Tepuon. CxopocThb
pacrpocTpaHeHus U JAJinHa BOJHBL [lonepeunsie
Y TIPOJI0JIbHBIE BOJHBI

###Par###  Muatepdepernus u  audpaxnys
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3Byka. ['pOMKOCTH 3BYyKa.
Bricora Tona. TemOp 3ByKa

ONEeKTPOMarHUTHHIE BOJIHBL. Y CJIOBUSI U3JIy4EHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHranuss BektopoB E, B wm v B
3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe

CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH: OTPaKEHHUE,
MpeloMIIeHHe,  THoJspu3auusi,  AUQpakius,
untepdepenuss. CKOpOCTh 3JIEKTPOMArHUTHBIX
BOJIH

[lIxanma s;meKTpOMarHuTHBIX BOJH. [IpumeHeHue
ANEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[IpyHOMIBL  paguoOCBsA3M W TEJICBHUJICHHUSL.
Paguonoxanus. DJI€eKTpOMAarHUTHOE 3arpsA3HEHNE
OKpPY’KaroLlEen Cpeabl

Texnuueckue YCTpOMCTBA:! MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPa3BYKOBas IMAarHOCTHKA B
TEXHUKE U MEIULIHMHE, pajgap, pPaiuONpPUEMHIUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBY-neup

##H#Part##OIITUKA

[IpsimonuHEitHOE pacnpoCTpaHEHUE CBETa B
oHOpOaHOM cpexe. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHBI OTPaKCHHUS CBETa.
[TocTpoenne n300paxxeHui B MIOCKOM 3epKaje
[Ipenomnenne cBera. 3akOHBI MPEIOMIICHUSA
cBeTa. AOCOIIOTHBIN MMOKa3aTeNb MPETOMICHHS
Ilonnoe BHyTpeHHee otpaxeHue. [IpenenbHblin
yroJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS
Hucnepcust cBera. CHOXHBIM cocTaB 0Oeoro
ceeta. LlBer



5.3.6

5.3.7

5.3.8

5.39

5.3.10

5.3.11

5.3.12

Cobuparonue U pacceuBaroniye JUH3bl. ToHKas
nuH3a. DOKyCHOE pacCTOsIHUE U ONITUYECKas cuia
TOHKOW nuH3bL. [locTpoeHue u300pakeHUl B
coOMpalIIUX W  PAcCeMBAIOIIMX  JIMH3aX.
dopmyJia TOHKOU JIMH3bI. Y BEJIUYEHUE, 1aBAEMOE
JINH30H1

[Ipenensl  NPUMEHUMOCTH  TE€OMETPUUYECKOM
ONTUKHU

WuTepdepenius CBeTa. KorepenTnsie
HCTOYHUKHU. Y CIIOBHS HAOJIOIEHUSI MAKCUMYMOB
U MHUHAMYMOB B MHTEP(EPEHIMOHHON KapTHHE
OT IBYX CUH(a3HbIX KOT'€PEHTHBIX HCTOUHUKOB

Hudpakmus ceera. JudpakinuonHas pemiérka.
VYcioBue HaOMIOJCHHUS TJIABHBIX MaKCHMYMOB
IpU TAJCHUHM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIUOHHYIO PEHIETKY

[Monapuzanus cera

TexHuueckue  ycTpolicTBa:  OYKM,  JIyMa,
¢doroanmnapar, MIPOEKIIMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKON, BOJOKOHHAs OITHKA,
TU(QpaKLIUOHHAS peIIETKa, MOJIIPOU]

[IpakTuueckue pabotsl. M3mepeHnue mokaszarens
MIPETOMIICHUSI. HccnenoBanue CBOWCTB
nzobpaxkeHnit B nuH3ax.  HaGmonenue
JMCTIEPCUU CBETa

SJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panutsr MIPUMEHUMOCTHU KJIACCUYECKOMU
MCXaHHKH. [TocTynatet TEOPUH
6.1 OTHOCHUTEIILHOCTH: HMHBAPHUAHTHOCTh  MOYJIS
CKOPOCTHM  CBe€Ta B  BakKyyme, MPHHIUI
OTHOCHUTEIBHOCTH DUHINITEHHA
6 6.2 OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
3amensieHue BpEMEHH U COKpAIEHUE JJIUHbI
6.3 DHeprus U UMMYIbC CBOOOIHOMN YaCTHIIBI
CBs3p Maccel C DHEpPrued W HUMIYJIbCOM
6.4 CBOOOJTHOM YaCTUIIBI. DHEPTHSI TTOKOSI CBOOOTHOM
YaCTHIIBI
7 KBAHTOBA I ®U3UKA
( #HH#Par###INEMEHTBI KBAHTOBOW OIITHUKU
OOKYMEHT NOANMUCAH
O 3NEKTPOHHOM NOAMUCHIO @®ortonbl. dopmyna Ilnanka cBsI3U dSHEpPruu
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(dboToHA C €ro 4acToTod. DHEPrus U HUMITYJIbC
dbortona
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7.1.3

7.1.4
7.1.5

7.1.6

7.2.1

7.2.2

72 7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

7.3.2
7.3

7.3.3
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NOKYMEHT noanudaid
SNEKTPOHHOM NOANMUCHIO

Ceptudukat OE42607F1FEC395A2E3COFFB7CI1BEOF2
Leicteutened c 05.02.2026 no 01.05.2027
Bnapgeney KyHy Maisa lOpeeeHa

]

OtkpeiTie u  wuccienoBanue Gorodddekra.
Omnpiter A.I'. CtoneroBa. 3akoHsl poTodddexra

VYpaBuenue DiiHmreiiHa 1A hoTtodddexTa.
«Kpacnas rpanuna» hotorpdexra

Hasnenue ceera. OnwiTel [1.H. JIeOGenena
XHUMHYeCcKoe JeHCTBUE CBETA

TexHnuueckue YCTPOMCTBA: ($hOTO3JIEMEHT,
¢dboTonaTuuk, conHevyHas 6aTapesi, CBETOIUOT

CTPOEHUME ATOMA

Mopnens aroma Tomcona. OnbiTel Peszepdopaa
10 UCCJIEIOBAHUIO CTPOEHUS aToMa.
[Inanerapnas monens aTroma

[Tocrynater bopa. M3nydenue u mnoryomeHue
(hOTOHOB TpU Mepexoje aToMa C OJHOTO YPOBHS
sHepruu Ha Apyrou. Buaer cnexktpoB. Crextp
YPOBHEW dHEPrUM aTOMa BOJOPOAa

BonHoBbie cBolicTBa yacTtull. Boinsl ne bpoitns.
KopnyckynsipHo-BoIHOBOM Jyaliu3M.
Judpaxkius 3JeKTPOHOB Ha KpUCTaJIaxX

CrnoHTaHHOE ¥ BBIHYXJCHHOE  H3JIyueHUE.
YCcTpoicTBO U PUHIIKIT PaOOTHI Jlazepa

TexHuueckne  yCTpOMCTBA: CIIEKTpaIbHbIN
aHanu3  (CIEKTPOCKOM), Jla3ep, KBAHTOBBIN

KOMITBIOTEP
[IpakTnueckue paboTHI. Habmonenune
JMHEWYaToro CrekTpa

ATOMHOE A/1PO

Metoael  HabOIOIEHUS U pErucTpanuu
3JIEMEHTaPHBIX YACTHUII

OTkpbiTHE pPanOaKTUBHOCTH. OnbIThI
Peszepdopma mo  ompemeneHuro  cocraBa
panuoakTuBHOTO M3nmydyeHus. CBoiicTBa anbpda-,
Oera-, raMma-u3JIy4yeHusl. Bnusinue
PalMOAKTHBHOCTH Ha KUBBIE OPTaHU3MBI

OtkpeiTHe npoTOoHAa M HelTpoHa. HykioHHas
Mmozenb anapa [eiizenOepra — MBanenko. 3apsin
sanpa. MaccoBoe uucino sapa. M3oromnst
Anbda-pacnaa. DIEKTPOHHBIH U TO3UTPOHHBIH
Oera-pacma. I'amma-usinydenue. 3aKoH
PaguOaKTUBHOIO pacnaja
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OHeprus cBsI3U HyKJIOHOB B sJIpe. SliepHble CUJIBL.
JledbekT macchl spa

Snepusle peakuuu. JleneHue U CUHTE3 SAEP
Snepubiii  peaktop. TepMosnepHbIA CHHTE3.
[IpoGieMbI U IepCIEKTUBHI SIIEPHON SHEPTETUKH.
DKOJIOTUYECKHE aCMEKThI SIIEPHON IHEPreTUKI
OnemeHTapHble YacTUIlbl. OTKPHITHE MO3UTPOHA.
dyHIaMEHTAIbHBIE B3aUMOJEHCTBUSA
TexHudeckue yCTpOWCTBA: JO3UMETP, Kamepa
Bunbcona, simepHblii peakTop, aToMHas bomOa
[IpakTuueckue pabotel. MccienoBanue TpPeKoOB
gacTuI1l (110 TOTOBBIM (hoTOoTpadusim)

OJIEMEHTBI ACTPOOU3UKU

Bun 3Bé3nHoro Heba. Co3Bes3nusi, SpKUe 3BE3IBI,
MJIAHETHI, X BUIMMOE IBHKCHHE

Conneunas cucreMa. IlmaHeTsl 3eMHOM TPYIIIIBI.
IInmaneThI-TMraHThl U UX CITYTHUKH, KAPJINKOBBIC
minaHeTsl. Manble Tena CoJTHEYHOM CHCTEMBI

Comnne, gorochepa u atmocdepa. ComHeyHas
AKTUBHOCTH

Ncrounuk sneprun CosHLa U 3BE3 1T

3Bé3I[LI, HUX OCHOBHBIC XapPAKTCPUCTHUKHU: MacCCa,

CBETHUMOCTb, panuyc, TeMmueparypa, ux
B3aUMOCBs3b. /J(narpamMma «CreKTpaibHbIN Ki1acc
— CBETHUMOCTB». 3BE3 bl TJIaBHON

MOCJIENOBATEIHLHOCTH. 3aBUCUMOCTbL «Macca —
CBETHUMOCTEY TSt 3BE3] rjIaBHOH
MOCIEI0BATEILHOCTH

###Part##BuyTpeHHee CTPOEHHUE 3BE3 L.
CoBpemeHHbIE IIPEJICTaBICHUS 0
MIPOUCXOXKACHUN U 3Boitonuu ConHua U 3BE3.
OTanel )KU3HU 3BE3 ]

Mneunsiii [1yts — Hama ["anaktuka. CiupanbHast
CTpyKTypa l'amakTuku, pacrnpeneneHue 3BE3N,
ra3a u nelau. [lonoxenue u neuxxenue CosHua B
lNamakTuke. [Tnockas u cepuueckas
HoJCUCTEMBI I allaKTUKHU

Tunsel ranaktuk. PaguoramakTUKu W KBas3apbl.
UYEpHble AbIPEI B sIpax rajJakTHK

Bcenennas. Pacmupenue BceenenHoi. 3akoH
Xa006ma. Pazberanme ramaktuk. Bo3zpact wu
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panuyc Bcenennoii, teopust bonsioro B3peiBa.
Mogens «ropsitueit  Bcenennoit». PenukToBoe
W3ITyYCHUE

MacmtaGHast CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnsile  mpoOieMsl
aCTPOHOMHUU



MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
npoBepsieMor
0 TpeOoBaHUS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

ChopMupoBaHHOCTH YMEHUH pacrio3HaBaTh (PU3NUECKUE SIBICHUS (TIPOLIECCHI)

1 OOBICHSITEH UX Ha OCHOBE HN3YYCHHBIX 3aKOHOB

BJIaIleHI/IC OCHOBOIIOJIararomuMun (1)I/I3I/I‘~I€CKI/IMI/I INOHATHUIMHU M BCIMYHUHAMMU,

XapaKkTepU3yIOUUMU (HPU3UIECKUE TTPOLIECCHI

ChopMupoBaHHOCTh YMEHUH MPUMEHSATH 3aKOHBI KJIACCHYECKOW MEXaHUKH,
MOJIEKYJISIPHON (DU3UKU U TEPMOJWHAMUKH, DIEKTPOJUHAMHUKHU, KBAHTOBOM
busuky s aHanu3a U OOBSCHEHUS SBICHUM MHUKPOMHUpPA, MakpoMHpa M
MeramHupa, pas3in4yarh YCIOBHsS (TpaHUIBL, OO0JACTH) NPUMEHUMOCTH
¢u3nUecKux 3aKOHOB, MOHMMATh BCEOOMIMH XapakTep (QyHIaMEHTAIbHBIX
3aKOHOB U  OrPaHUMYEHHOCTh  MCIOJb30BaHUS  YAaCTHBIX  3aKOHOB;
aHaJTU3UPOBaTh (PU3NYECKHUE TPOLECCHI, UCIOJb3Ysl OCHOBHBIE IOJIOKEHUS,

3aKOHBI 1 3aKOHOMCPHOCTH

C(l)OpMI/IpOBaHHOCTL YMCHHA pa3jindaThb YCIIOBUA NPHUMEHUMOCTU Mopemeun

(bu3NYECKUX TEJ U MPOLIECCOB (SIBJICHUH)

ChopMHUPOBAaHHOCTh YMEHUS PEIIaTh PAcUETHBIC 3a7a4d C SBHO 3aJaHHOU U
HESIBHO 3aJJaHHOW (PU3MUECKON MOJIEbl0: Ha OCHOBAHWU aHaIM3a YCIOBHS
BbIOUpaTh (u3MUecKHe MOJeNH, OTBEYarolhe TpeOOBaHMSIM 3adadu,
MPUMEHSTh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNAThl (PU3UUECKUX
TEOpUU TPHU HUCIOJIBb30BAHUM MAaTEMaTHYECKUX METOJOB pEIICHHS 3ajady,
MPOBOJUTH PACUEThl HA OCHOBAHMM HMEIOIIMUXCS JAHHBIX, aHAJIW3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METOJBI PEIICHHS € YYETOM IMOJYyYEHHBIX

pe3ynbTaTOB

PemaTth kadyecTBEeHHBIE 33a/auu, TPEeOYOIINE MTPUMEHEHHUS 3HAHUN U3 Pa3HBIX
pa3zenoB MIKOJILHOTO Kypca (DHU3HUKH, a TAK)KE MHTErPallii 3HAHUN U3 IPYTHX
6 MpeaAMETOB €CTECCTBECHHOHAYYHOT'O IUKJIA: BBICTPAUBATD JIOTHYCCKYIO LIECTIOUYKY
pacCyX IE€HU C ONOpOMl Ha U3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH |

dbuznueckue SBICHU

¥ METOJaMH HAY4YHOI'O IO3HAHHUs, UCHOJIb3YEMBIMU B
O OOKYMEHT NOAMACREHIpPOBOINTH MpsSMbIE M KOCBEHHBIC U3MEpEHUs (PU3NYECKUX BEITUYHH,
SNEKTPOHHON n%ﬁﬁ&b(gﬁmManLHL i c1oco0 M3MEPEHHS U UCTIOJb3Yys U3BECTHBIE METOJIBI

Ceptnoukat 0E42607F1IFEC395A2E3COGRHKIBEITHeHOCTEH M3MEPEHHIA, TPOBOMTE UCCIICIOBAHUE 3aBUCHMOCTEH
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($U3NYECKUX BEJIWYMH C UCIOJB30BAHUEM HPSAMBIX HM3MEPEHHUU, OOBSCHSITH
MOJIy4YEeHHBIE PE3YIbTAThI, UCIIONB3YsI PU3UUECKUE TEOPHH, 3aKOHBI U TOHSTHS,
U JIeNlaTh BBIBOJIBI; COOMIOAATh MpaBuiia 6€30MacHOro TpyAa Mpu MPOBEICHUU
UCCIIEIOBAaHUM B paMKax  y4eOHOro  JKCIEpUMEHTa M  y4eOHo-
UCCIICIOBATEIIbCKOW  JCATENBHOCTH € KCIOJB30BAaHHEM  IU(PPOBBIX

U3MEPUTENIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYAOBAHUS

ChopMUpOBaHHOCTh yYMEHHI aHAIM3UPOBATH M OICHUBATH ITOCIICICTBUS
OBITOBOW M IIPOU3BOJCTBEHHOW JEATEIBHOCTH 4YEJIOBEKA, CBA3AHHOW C
(GU3HMYECKUMH TPOIECCaMU, C TIO3UIMH SKOJOTHYECKOW Oe30MacHOCTH;
MPEACTABICHUI O PalMOHAIIBHOM MPUPOIONOJIb30BaHUH, a TAKXKE pPa3yMHOM
WCIIOJb30BAHUM JOCTUKEHUM HAyKH W TEXHOJOTWH [ JAJIbHEHIIETro

Pa3BUTHUSI YEJIOBEYECKOTO 00IIECTBA

Onagenne pa3IMYHbBIME CIIocO0aMu paboThl ¢ MHPOpManHel (PU3NIECKOTO
COJEepXKAaHUSA C  MCIOJB30BAaHHMEM  COBPEMEHHBIX  MH()OPMAIMOHHBIX
TEXHOJIOTUH; pa3BUTHE YMEHMH KpPUTMUYECKOI'O aHalu3a U  OLEHKHU

JIOCTOBEPHOCTH MOJTy4aeMOi HHPOpMaLUU

CdopmupoBaHHOCTH yMEHUH MPUMEHSTh OCHOBOITOJIATAIOIIHE
ACTPOHOMHYCCKUC TMOHATHUA, TCOPUU W 3aKOHBI JIA aHaln3a U 00BsICHEHNS
10 (U3HYECKUX MPOIIECCOB, MPOUCXOSAIINX Ha 3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B
MEXTaJITAKTUYECKOW Ccpejie; JBWKEHUS HEOSCHBIX TEN, DBOJIONUM 3BE3N U

Bcenennoi

HEPEYEHDb 3JIEMEHTOB COAEPKAHMUA, IITPOBEPAEMbBIX HA EI'D
1O ®PU3UKE

CooTBeTcTBYeT KOAUPHUKATOPY MPOBEPSIEMBIX TPEOOBAHHM K pe3ybTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON MPOTrpaMMBbl CPETHET0 O0IIero 00pa30BaHUS U AJIEMEHTOB COJCPIKAHUS IS
MPOBEACHUSI €IUHOro rocygapcrBeHHoro »sk3ameHa no ©OU3UKE, mnoarotoBieHHOMY
(benepalbHBIM TOCYAAPCTBEHHBIM OOJKETHBIM HAYYHBIM YUPEKICHUEM «(DEJIEPAHI)HI)Iﬁ
MHCTUTYT MEJATOI'MYECKUX U3MEPEHUM» 2025-2026 r.
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U YHEHUKA

®dusuka. Mexanuka; yriayosneHHoe oOydenue 10 kmacc/ Mskume ['.4.,
CunsikoB A.3. OOImIEeCTBO C OTpaHUYEHHOW OTBETCTBEHHOCTHIO «J[PODAY;
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerieHne»

®uszuka. MonekyisapHas ¢pusuka. TepMmoauHamuka; yriayoneHHoe ooyyenue 10
kinacc/  Mskumes [.4., CunskoB A.3. OOmecTBO ¢ OrpaHUYECHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkuuonepHoe ob6mectBo «3narenbcTBo
«IIpocsemenue»

Msxuies I'.4., CunsikoB A.3. ®usuka: «nexkrpoauHamukay 10-11 ki.: YueO.
TSl yrayOJieHHOTo u3ydeHus gusuku. —u3a. — M.: [Ipocseienue, 2022

METOANYECKHUE MATEPUAJIBI 1A YUUTEJIA

. B.A.Bonkos Iloypounsie pazpabotku. MockBsa, «Bako» 2005r..
. Kabapaun O.®., OpnoB B.A. ®uzuka. Tectsl. 10-11knaccsl. Y4eOH.-MeToA

noco6ue. /{poda, 2000.

. B.®. [IunoB «®usmka 10-11 knaccel. Iloypounoe muanupoBanue» -M.:

[Tposenie-nue, 2007

. Taxmaes H.M.,llIunoB B.®. ®uznyueckuil 3KCIEPUMEHT B CPEIHEU IIKOJIE:

Mexanuka. MonekymnsipHas husmuka.

. Onexrpoaunamuka M.: [IpocBemenue, 1989.
. BonkoB B. A. Iloypounsie pazpabotku no ¢usuke: 10 xmacc. — M.: BAKO,

2006

JINJAKTUYECKHWUE MATEPHUAJIBI

FO.C.KynepireiiH. OnopHble KOHCTIEKTHI U U PepeHinpoBaHHbIe 3aa4n. 9-
10 kiacc.

E.A. Mapon «OmnopHble KOHCHEKTh U IUDPEpeHIIMPOBAHHbBIE 3aqadyM I10
¢usukel 1xkm»-M.: [IpocBemenune, 2008

e
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E‘A%W'EH‘%WH%H dusuka \1'0, Junaktruecknii mMarepuai, MOCKBa,
Jpoth &g T2@02401 NOL4MNUCHIO




e E.A.Mapon, A.E.Mapon, COOpHUK KadeCTBEHHBIX 3a7a4 1o ¢usuke. Mocksa.
[Ipoce-menue, 2002r.

o Al PwmkeBnu «CoOopauk 3amad. Pusmka 10-11».-M.: lpoda, 2004

U®POBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
NMHTEPHET

1. https://rosuchebnik.ru/metodicheskaja-pomosch/materialy

2. https://videouroki.net

3. https://phys-ege.sdamgia.ru

4. Cupuyc-kypchl: https://auth.sirius.online/

5. llIkonkoBo «Oank 3ananuii EI'D»: https://3.shkolkovo.online/catalog
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