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HOACHUTEJIbHAS 3AITMCKA

[Iporpamma mo (¢u3uke Ha ypoBHE cpeaHero oOiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHUH W TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
OCHOBHOI oOpa3oBarenbHON mporpamMmbl, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yuérom denepanbHOil pabouelt mporpaMmbl BocnuTanuss U Konuneniuu
npernojaBaHus yueOHoro npeaMmera «Ou3nuka» B 00pa3oBaTeNIbHBIX OpraHU3AIMIX
Poccuiickoit  ®dexpepanuu, — peaqu3yOIIMX  OCHOBHbIE  00pa3oBaTe/IbHBIC
MPOTPaMMBl.

[Iporpamma no ¢usmke onpenesnser 00s3aTeabHOE IPEIMETHOE COIEpKAHUE,
YCTaHABIIUBAET PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh U3YUYEHUSI TEM U Pa3JIeiioB
y4eOHOro mnpeaMera ¢ y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKKW y4eOHOTro TIpoIecca, BO3PACTHBIX OCOOCHHOCTEW  OOydJaromniuxcs.
[Iporpamma 1o ¢Qu3uke OaE€T MpENCTaBICHUE O LENAX, COACpKaHUM, OOIeH
CTpaTeruu OOy4YeHUs, BOCIUTAHUS M Pa3BUTUS OOYYAIOMIMXCA CPEICTBAMU
yaeOHoro npenmera « Ousuka» Ha yriiyoJI€HHOM YPOBHE.

Wzydyenune kypca (Qu3MKU yriyOJEHHOTO YPOBHS IO3BOJISIET peau30BaTh
3a1aun NpodecCuoHaIbHOW OpUEHTAIIMU, HAMPABICHO HAa CO3JaHUE YCIOBUM IS
MPOSIBJICHUST CBOUX HMHTEJUICKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOyyJaromumcsi, KOTOpble HEOOXOIUMBI [JIsi MPOJOKEHUS OO0pa3oBaHUS B
opraHuzanusax npodeccuoHanbHOTO O00pa3oBaHUs M0 Pa3NIUUYHBIM  (PUUKO-
TEXHUYECKUM U MH)KEHEPHBIM CIIEIIMATILHOCTSIM.

B nporpamme mno ¢Qusuke omnpeaensoTcs IUIAaHUPYEMBbIE Ppe3yJIbTaThl
OCBOCHUS Kypca (PU3UKH HA YPOBHE CpPEeAHEro O0Iero oopa3oBaHus: JUYHOCTHBIE,
MeTanpeaMeTHble, MpeAMeTHble (Ha  yrmiyOnéHHoM  ypoBHe). Hayuno-
METOJIOJIOTHYECKOW OCHOBOM i pa3paboTku TpeOOBaHUUA K JIMYHOCTHBIM,
METaNpeIMETHbIM U TMPEIMETHBIM pe3yjbTaTaM oOOyYalolUXCs, OCBOMBIIUX
nporpaMMmy 10 (U3MKE Ha YpOBHE CpeIHero oOluero oOpa3oBaHUs Ha
yri1y0inEHHOM YPOBHE, SBIISETCS CUCTEMHO-IEITEIbHOCTHBINA MOAXO/I.

[Tporpamma no ¢u3uKe BKIIOYAET:

IUTAHUPYEMBIE pe3yJIbTaThl OCBOCHHUS Kypca (QHU3MKM Ha YIIyOJIEHHOM
YpOBHE, B TOM YHCJIE€ IPEMETHBIE PE3YJIbTAThI [0 TOJIaM 00yUYCHHUS;

coliep>kaHue yueOHoro npeamera « Pu3nka» mo rojaam o0ydeHusl.

[Iporpamma 1o ¢u3nke uMeeT NPUMEPHBIM XapakTep M MOXET ObITh
MCII0JIb30BaHa YUYUTEISAMU (PU3UKHU ISl COCTABJICHUS CBOUX PabOUYUX POrpamMM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENICH U
NPEOCTaBIsIET BO3MOXKHOCTH ISl  peaju3alldd  Pa3jNYHbIX METOJAMYECKHX
MOJIXO/IOB K MpEernoAaBaHUI0 (PU3MKK Ha YIIIYOJIEHHOM YPOBHE MpPU YCIOBHUU
COXpaHEeHHs 00s3aTeNIbHON YacTU COACpPKAHUS Kypca.



du3nka Kak Hayka O Haubojiee OOIIMX 3aKOHAX MPUPOJbI, BBICTYyMas B
KadecTBe yueOHOro MpeaMeTra B MIKOJIE, BHOCUT CYIIECTBEHHBIN BKIJIAJl B CUCTEMY
3HaHMI 00 oKkpyxkatoiieM mupe. [IIKonbHBIN Kypc GU3UKH — CUCTEMOOOpa3yIomuii
JUISL €CTeCTBEHHO-HAYYHBIX y4e€OHBIX MPEIMETOB, MOCKOIbKY (U3HUYECKHE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB U SBJIICHHH, HM3y4aeMbIX XUMHUEH, OMOJIOTHEH,
¢usnyeckorr reorpaduert U acrpoHomueind. Mcmonb3oBaHWE U AKTUBHOE
NpuMeHEeHHEe (U3MYECKUX 3HAHUN OMNpPENeNUiio XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe DHHEPreTUKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJyYEHHUSI HOBBIX MAaTE€pUANIOB C 3aJaHHBIMU CBOMCTBaMH. M3ydeHue
(GU3UKK BHOCUT OCHOBHOM BKJaad B (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHpa oOyuaronierocs, B GOpMUpPOBaHUE YMEHUU MPUMEHSTh HAay4YHBIH
METO/I TO3HAHUS MTPH BBIMOTHEHUN UMH YYEOHBIX HCCIICIOBAHUIA.

B ocHoBy kypca (hu3MKy Ha ypOBHE CpeIHEro 001Iero o0pa3oBaHus MOJI0KEH
psAI uAeH, KOTOPbIE MOXKHO paccMaTpHUBaTh KaK MPUHLIMIIBI €r0 MOCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCA JIOTMYECKU
3aBEpIIEHHBIM, OH COJICPKUT MaTepual U3 BCeX pa3AesioB (PU3MUKHU, BKIIOYAET Kak
BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoea zenepanuzayuu. B cOOTBEeTCTBUM C HEW maTepuan Kypca (U3UKH
o0beAMHEH BOKpYr (u3MYecKkux Teopuil. BemymuMm B Kypce sIBIseTCS
(dbopMHpoOBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanus NpeANoara€T HCIOJIb30BaHHE
TYMaHUTApHOTO TOTeHIMana (U3UYECKOM HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS
¢u3ukun c pa3BuTHeM OOIEeCTBa, a TaKXke C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U HKOJIOTUYECKUMU MPOOIEMaAMH.

Hoea npuknaonon nanpasnennocmu. Kypc dbusuku yriay0iaEéHHOro ypoBHs
MPEIOIaracT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHUUYECKUX U TEXHOJIOTHYECKUX
OPWIOKEHUW H3YYEHHBIX TEOpUM M 3aKOHOB. lIpu 3TOM paccmaTpuBaroTCs Ha
ypOBHE OOIIMX TPEICTAaBICHUNH U COBPEMEHHBIE TEXHHYECKHE YCTpPOMCTBa, U
TEXHOJIOTUU.

Hoea 3Konozuzayuu peanusyercs TNOCPEACTBOM BBEICHHS DJIEMEHTOB
COJICpXKaHUSI, TMOCBSIIEHHBIX HKOJOTUYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbl C PAa3BUTUEM TEXHUKH U TEXHOJIOTHMH, a TaKKe OOCYKICHUS
po0JieM paloOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTUYECKONU 0€30MacCHOCTH.

OcBoeHMe cofepKaHusi MPOrpaMMBbl 1O (GU3UKE JTOJKHO OBITh MOCTPOEHO Ha
MPUHIIANIAX CUCTEMHO-/IEITeIbHOCTHOTO Nojaxoaa. s Gpusuku peanuzanus 3TUX
PUHIIMIIOB 0Aa3UPyeTCsl Ha UCIOJIb30BAHUH CAaMOCTOSATEILHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JeicTByomero ¢akropa ydeOHoro mporecca. s yrayOa€HHOTo
YPOBHS — D3TO CHCTEMA CaMOCTOSITENIBHOTO YYEHHUYECKOTO JKCIIEpUMEHTA,



BKJIFOUAIOMIETO (DPOHTATBHBIE YYCHHYECKHE ONBITHI TPU H3YYEHUU HOBOTO
Marepuarna, jadbopaTopHble pabOThl U PabOTHI MpakTUkyma. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanuzanuu (U3MUECKOro TMpakThkymMa. B mepBoM ciiydae
PaKTUKYM TpoBoAUTCS b0 B KoHIe 10 u 11 kmaccoB, mubo0 mocie mepBOTro H
BTOPOTO TMOJYroAui B KaXJOM M3 ITHX KiaccoB. BTopoit cmoco6 — 31O
UHTErpanuss paboT MpakTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paldOT, KOTOpHIC
MPOBOMSATCS B Mpouecce u3ydeHus pasnena (temsl). Ilpu stom moj padoramu
NPAKTUKyMa TMOHUMAETCS CAMOCTOSITEIbHOE HCCIIEIOBaHUE, KOTOPOE MPOBOJIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BUAa 0€3 MOIIAroBOM HHCTPYKIIUH.

B mporpamme 1o ¢Qusumke cuctemMa YUYEHMUECKOrO AKCIIEPUMEHTA,
7abopaTOpHBIX padOT M MPAKTHUKyMa MPEACTABJIICHA €IWHBIM TepeyHeM. Brioop
TEMATUKH JJI1 9TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBIISIETCS
y4aCcTHUKaMH 00pa30BaTeNbHOTO MpoIlecca UCXOIs U3 0COOCHHOCTEN MOYPOYHOTrO
IUIAHUPOBAHUSL M OCHalleHus kaOunera Qusuku. [Ipu sTomM oOecneunBaercs
OBJIaJICHUE OOYYalOUIMMHUCS YMEHUSMU TPOBOJAUTH TMPSMbIE U KOCBEHHbBIC
W3MEpPEHUs, WCCIICNOBAHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonbmoe BHWMaHHWE YHENsIeTCS PEIICHUI0 PAacYETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM nist pacu€THBIX 3a7a4 TPUOPUTETOM SIBIISIOTCS 33/1a4d C SBHO
3aJlaHHOM W HESIBHO 3aJJaHHOM (DM3MYECKOW MOJIEIBIO, MO3BOJISIONINE MPUMEHSTh
U3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJIHOTO paszjena Kypca, Tak U
UHTETPUPYs MPUMEHEHUE 3HAHUHN U3 pa3HbIX pas3uenoB. /[ kauecTBEeHHBIX 3aaa4
MPUOPUTETOM SIBIISIIOTCST 3aJlaHUs Ha OOBSICHEHUE/TIpeIcKa3aHue TMPOTEKAHUS
(bU3UYECKUX SIBJICHUU M MPOLIECCOB B OKPYXKAIOIIEH *KU3HU, TpeOyroline BbIOOpa
(bu3MYeCcKON MOACIH IS CUTYaIluu IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpebdoBanmsamMu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OO0ECIEeUYeHHI0 y4yeOHOro mpolecca Kypc (Ppu3uku yriayosi€HHOTo
YPOBHS Ha YPOBHE CpPEeHEr0 00IIero oopa3oBaHus JOJKEH U3Y4aThCsl B YCIOBHSX
npeaMeTHOTO KaOuHera. B kabuHere (U3WMKH JOJDKHO OBITH HEOOXOJUMOE
nabopaTopHoe 00OpyIOBaHME [JIsi BBINIOJHEHUS YKa3aHHBIX B IMporpamme Io
(U3uKe YYEHHUYECKUX OIBITOB, JTA0OPATOPHBIX pabOT M paboOT MpakTUKyma, a
TaKke JIEMOHCTPAIIMOHHOE 000py0BaHKE.

JleMoHcTpaniuoHHOe 00OpyAOBaHUE (QOPMHUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MHWHUMAJIBHOW JTOCTAaTOYHOCTH ¥ OOECIEeYMBAET IMOCTAaHOBKY
NEPEYUCICHHBIX B TporpaMme 10 (U3HKE KIIOYEBBIX JEMOHCTpAaLMi s
UCCJICIOBAHUS  W3YYaeMbIX SBJICHMA W  MPOIECCOB, OMIUPUYECKUX H
(byHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JlabopatopHoe 00OpyAOBaHUE IS YYEHUYECKUX MPAKTUYECKUX padoT
dbopmupyeTcst B BUAE TEeMaTHUYECKUX KOMIUIEKTOB M OOecreunBaeTcs B pacuére



OTHOTO KOMIUIEKTA Ha JBYyX oOOydJarommxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTO O00OPYIOBAaHUS JOJDKHBI OBITHh TIOCTPOCHBI HA KOMILJIEKCHOM
MCIOJIb30BAHUH AHAJIOTOBBIX M HU(POBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUI€ IM(PPOBBIX JTaOOpaTOpHUid.

OCHOBHBIMH HEJISIMU U3Y4YEHUS (PU3HKHU B 00IIeM 00pa30BaHUU SIBIISTFOTCS

dbopMupoBaHUE UHTEpeca W CTpeMJieHUs OOydYarommxca K HaydYHOMY
U3YYCHUIO TPUPOJBI, PAa3BUTHE WX HMHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE TPEICTABICHUN O HAYYHOM METOJIe MO3HAHWS W (POpMUpOBaHHE
MCCJIEIOBATEIHCKOTO OTHOIICHHS K OKPYXKAIOLIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3yjbTaTa M3Y4YEHHUS OCHOB
CTPOCHHS MaTepuu U GyHIaMEHTAJIbHBIX 3aKOHOB (DH3HUKH,

dbopMupoBaHUE YMEHUN OOBICHSITH SBJICHUS C UCIOJIB30BAHUEM (PU3HUECKHUX
3HAHWI U HAYYHBIX IOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O POJIM (PUIUKK I PA3BUTUSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTHI;

pa3BUTHE npe/ICTaBICHUN 0 BO3MOYKHBIX chepax Oymyiein
npoeCCHOHANILHOM  JEATEIbHOCTH, CBSA3AHHBIX C (DU3UKOM, TMOJATrOTOBKA K
JaJbHEeHIIeMy 00y4eHHUIO B 3TOM HAIPaBJICHUU.

JlocTrokeHue 3THX 1eiel o0ecrneurBaeTcsl peleHueM CIenyonuMX 3aad B
npolecce 3y4eHus Kypca (PU3uKHU Ha ypOBHE CPEHETO 00IIEero 00pa3oBaHus:

npUOOpETeHHEe CUCTEMbl 3HAHUU 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPWsX,  BKJIOYas  MEXaHWKY,  MOJEKYJSIpHYIO  (UBHKY,
AIIEKTPOINHAMUKY, KBAHTOBYIO (DM3UKY U SJIEMEHTHI aCTPOPU3UKH;

dbopMHupOBaHUE YMEHUN MPUMEHSTh TEOPETUUCCKUE 3HAHUS I OOBICHEHUS
(bu3NYeCKUX SIBJICHUA B TPUPOAE MU ISl MPHUHATHS MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM JKHU3HHU,

OCBOCHHME CIIOCOOOB pEUICHUS pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOU
¢bu3nuecko MOJENbI0, 3a7]ad, MOJPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/IaHue
¢dbu3nyecko MoOAeNd, AaJeKBATHOW YCIOBHUSM 3aJladyd, B TOM 4YHUCJE 3aaad
WHKXEHEPHOTO XapaKTepa;

MOHWMaHWEe (PU3NYECKUX OCHOB W TIPUHIIUIIOB JCHCTBUS TEXHHYECKHX
YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOSATEIHLHOTO IUIAHUPOBAHUS W TIPOBEICHUS
(GU3MYECKMX OKCIEPUMEHTOB, aHaju3a W HHTEpHpeTanuu HHPOPMAINH,
OTIpeJICIICHUsI TOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

CO37laHME YCJIOBHMM JUIsl Pa3BUTHS YMEHUN MPOEKTHO-HCCIIETO0BATEIbCKOM,
TBOPYECKOH JESITETbHOCTH;



pa3BuTHE MHTEpeca K chepam npodecCuoHaIbHON IeSITENIbHOCTH, CBI3aHHON
¢ GUBUKOM.

B cootBerctBum ¢ TpeboanusiMu DPIOC COO yriyOnEHHBIN ypOBEHBb
u3ydyeHus: ydeOHoro mnpenMera «®Duszmka» Ha ypOBHE CpeIHEro O0OIIero
oOpazoBaHus BbIOMpaeTcss OOYYAIOMIUMHKCS, IUIAHUPYIOIIUMU TMPOJOJDKEHHE
00pa30BaHus MO CHEIHAIBHOCTAM (DPU3UKO-TEXHUYECKOTO TPODUIIS.

Ha n3yuenue ¢usuku (yriryOJ€HHBINA YPOBEHb) HA YPOBHE CPEAHEr0 OOILEro
obpazoBanus orBoautrcs 340 gacos: B 10 kimacce — 170 gacoB (5 9acoB B HEEIIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEEIO).

[Ipennaraemplii B mporpamme 1o (U3MKE TMepedeHb JIabopaTOPHBIX U
MPAKTUUYECKUX paldOT SBISETCS PEKOMEHIOBAHHBIM, YYUTENb JENaeT BBIOOD
NpOBENIEHUsT JTA0OpPATOPHBIX pabOT M OMNBITOB C Y4YETOM WHAMBUIYATbHBIX
0COOCHHOCTEH 00yUYarOIIXCS.



COIAEPKAHME OBYYEHUASA
10 KJIACC

Pa3znen 1. HayuHblii MeTO/ MO3HAHUS IPUPOBI.

®duznka — PpyHIaMeHTalIbHAsl HayKa o mpupoje. HayuHsiil MeToa mo3Hanus u
METO/bI HCCIIeIOBaHMS (PU3UUECKUX SBIICHUM.

DKCHEpUMEHT W TeOpHUsl B MpOIECCe MO3HaHMs Npupoasl. Habmonenue u
AKCIIEPUMEHT B (DU3HUKE.

CnocoObl u3MepeHusi (U3NYECKUX BETUYUH (aHAJoroBble U IU(POBLIE
U3MepUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CCTEMBI).

[Torpemnoct  u3MepeHud  (GU3MYECKUX  BEJIMYUH  (aOCONIIOTHAsA U
OTHOCHUTEJIbHA).

MopenupoBanue (pu3nueckux SIBICHUM U MPOLECCOB (MaTepHalibHasi TOYKA,
abCoIOTHO TBEPAOE TENO, HealdbHas KUAKOCTb, HACANbHBIN Ta3, TOYECUHBIN
3apsn). ['unoreza. ®uznueckuil 3aKOH, TPAHULIBI €70 TPUMEHUMOCTU. Puzndeckas
TEOpHUSL.

Pons u mecto ¢uszuku B POPMUPOBAHHHM COBPEMEHHON HAyYHON KapTUHBI
MHUpa, B IPAKTHYECKOMN JACSITEIHLHOCTH JIIOACH.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomuol, npaKmuKym.

N3mepenue cuiibl TOKa W HANpsKEHUS B LEMHU MOCTOSHHOTO TOKa IMpHU
MIOMOIIY aHAJIOTOBBIX U U(PPOBBIX U3MEPUTETHHBIX TPUOOPOB.

3nakoMcTBO ¢ nudpoBoil nadoparopuei no ¢usuke. [Ipumepsl n3mMepeHus
(bU3MYEeCKNX BETMYUH MPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3zpen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexannueckoe aBuxkeHUE. OTHOCHTEIBHOCTh MEXAHWYECKOrO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a1a4l MEXAHUKHU.

Pannyc-BekTop MaTepuanibHOM TOUYKH, €r0 MPOEKIMH HAa OCH CHUCTEMBbI
KoopauHar. TpaekTopusi.

[Tepemerienre, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTEPUAIbHON TOYKH, MX NPOEKIUMU HAa OCU CHCTEMBbI KOOPAMHAT.
CroxeHue nepeMenieHuii 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOIMHENHOE JBUKEHHUE. 3aBUCUMOCTD
KOOPJAHHAT, CKOPOCTH, YCKOPEHUS U IMyTHU MaTEpUAIbHON TOYKH OT BPEMEHU U UX
rpaduku.

CpoOogHoe mageHue. YCKOpeHHe CcBOOOIHOTO majacHUs. [[BrokeHue Tena,
OpOIIEHHOTO TOJA YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH U
YCKOPEHHUS MaTepUalbHONU TOUYKH OT BPEMEHU U UX Tpaduku.



KpuBonuneitnoe nBwkeHue. JIBW)KEHHE  MaTepUabHOM  TOYKH IO
OKPY>KHOCTU. YTJIOBasi W JIMHEHHas ckopocTh. Ilepmoa u uacrora oOparieHus.
LlenTpocTpemuTenbHOe (HOPMaIbHOE), KacaTelIbHOE (TaHTEHIIMAIBHOE) U TOJTHOE
YCKOPEHHUE MAaTepHUaTbHON TOUYKH.

TexHuuecKkue YCTPOHMCTBA M TEXHOJIOTUUECKHUE TMPOLECChl: CHUIOMETP,
NBW)KECHUE CHApsJIOB, IIEMHbIC, MIECTEPEHYATHIE M PEMEHHBIE TNEepeaayu,
CKOPOCTHBIE JIU(PTHL.

Hemoncmpayuu.

Mogenb cucTeMBI OTCUETA, WILTIOCTPALUS KUHEMATHYECKUX XAPAKTEPUCTHUK
JBHOKEHUS.

CnocoObl UcclieIOBaHUS IBUKEHU.

NnmrocTpanys npenesibHOTo Mepexo/ia i U3MEpeHUe MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanre IBUKEHHUM C HCTIOJIb30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3yXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue nBwKeHUs Tejla, OpPOIIEHHOTO IOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.

HanpaBneHnne CKOpoCTH NMpHU JIBUKEHUH IO OKPY>KHOCTH.

[IpeobpazoBaHue yriioBoi CKOPOCTU B PEIYKTOPE.

CpaBHeHME MyTEH, TPACKTOPUM, CKOPOCTEH IBHMXKEHHUSI OJTHOTO M TOTO Ke
TeJla B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit s3xcnepumenm, nabopamopuvie pabomul, nPAKMUKYM.

N3ydeHrne HepaBHOMEPHOTO JBUKEHHS C LEIbI0 ONPEICIICHUsI MTHOBEHHOM
CKOpOCTH.

N3smepenue yckopeHHs mpu OPsIMOJIMHEMHOM PABHOYCKOPEHHOM JABHUKEHUU
M0 HAKJIOHHOMW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTA TYTH OT BPEMEHHM IMPU PaBHOYCKOPEHHOM
JIBUYKCHUU.

N3mepenne YCKOpPEHUS CBOOOJTHOTO naJIcHus (pexOMEH0BaHO
UCITIOJIb30BaHME ITUGPOBOI TabopaTopun).

N3yuenue JBWOKEHHS Tena, OpPOIIEHHOTO TOpU30HTanbHO. [IpoBepka
TUIIOTE3bl O NPSAMOW MPOMOPUUOHAIBHON 3aBUCUMOCTH MEXIY HAIbHOCTHIO
M0JIETa ¥ HA4aJIbHOW CKOPOCTHIO TeJIa.

N3ydyenne nBHKEHUA Tela MO OKPYKHOCTH C IOCTOSSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH TIepHoja OOpalieHuss KOHHYECKOTO MasTHHUKA
OT €ro MapameTpoB.

Tema 2. /lunamuka.



[TepBpiit 3akoH HprooToHa. MHepuuanbHble cuctembl oTcu€ra. [IpuHImMn
oTHOcuTenbHOCTH [anmuines. HewmHepruanbHbie CHCTEMBI OTCUETa (OIpeeliCHHE,
IPUMEPHI).

Macca Tena. Cuna. [IpuHIMn cynepro3uiyu Cul.

Bropoii 3akon HeroTOHa 1111 MatepuaabHON TOYKH.

Tpetnit 3akoH HproTOHA [I711 MaTepUaIbHBIX TOUCK.

3aKOH BCEMHUPHOTO TSITOTEHHS. OKBUBAJICHTHOCTh TI'PABUTAIMOHHONW U
WHEPTHOW MacCCBhl.

Cuna TsKeCTH. 3aBUCMMOCTb YCKOPEHHSI CBOOOJHOTO MAaJEHUs OT BBICOTHI
HaJl TIOBEPXHOCTBHIO IUTAHETBI U OT Treorpaduyeckod MUPOTHL. JIBUXKEHUE
HeOEeCHBIX TeJl U UX CyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I['yka. Bec Tena. Bec tema, ABWXKyIErocs c
YCKOPEHHUEM.

Cuna tpenusa. Cyxoe TpeHue. Cuia TpeHUS CKOJBXKEHHS U CUJIa TPEHUS
nokosi. Koadounuent tpenus. Cuiia CONPOTHBICHUS IMPU JIBIKCHUU Tejla B
KUJIKOCTHU WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKECHUS.

Hasnenue. ['mapocratnueckoe aasinenue. Cuiia Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOALIMIHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGmroneHue ABMKEHUS TE B MHEPIUATBHBIX U HEMHEPIIUAIbHBIX CUCTEMax
OTCUETA.

[IpyHIIUTT OTHOCUTENBHOCTH.

Kauenne nByX UIMIAMHIPOB WM IIAapOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCHUTEIBHO HEMHEPIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME  pPaBHOJCWUCTBYIOIIEH  NPWIOKEHHBIX K  TeIy CHJI  C
MPOU3BEICHUEM MACChI T€Ja Ha €r0 YCKOPEHHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHUKAIOIIMX B PE3YJIBTATE B3aUMOACHUCTBHS TEIL.

N3mepenne Macc 1o B3auMOJICMCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U NTAJICHUH.

LleaTpoOexxHbIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MOKOS, KAUEHUS U CKOJIbKECHUSL.

Yuenuueckuit sxcnepumenm, nabopamopuvie pabomul, RPAKMUKYM.

H3mepenue paBHOJEHCTBYIONICH CUJT TIPU JBIKCHUH OpyCKa MO HAaKJIOHHOMU
IIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCHMOCTH BPEMEHU JBIKCHMsI Opycka II0
HAKJIOHHOM ITTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacCHhl.



HccnenoBanne 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIMX B MPYXHUHE U
pe3uHOBOM 0o0pa3iie, OT ux AchopMaIliu.

M3yueHne ABUKEHUS CUCTEMBI TE€Jl, CBS3AHHBIX HHUTBIO, IEPEKUHYTON Yepe3
NErKui OJIOK.

N3mepenue koddduiimenTa TpeHus Mo BEIUYHUHE YIIIOBOTO KOG dHIMeHTa
3aBucuMOCTH Fp(N).

UccnenoBanue nBmxeHus Opycka Mo HAKJIOHHOM TMJIOCKOCTH C NIEPEMEHHbBIM
K02 PUITMEHTOM TPEHUS.

N3yuenne nBuxkeHHs Tpy3a Ha BaLy C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHo TBEpAoe Teno. [locTymarenbHoe M BpalllaTelIbHOE JABUKEHUE
TBEpIOro Tena. MOMEHT CHiIbl OTHOCUTEIBHO OCH BpauleHus. llnedo cuuibl.
CnoxeHue cuil, IpUJIOKEHHBIX K TBEpAOMY Tely. LIeHTp TshkecTH Tena.

VYcnoBus paBHOBECHS TBEPIOTO Tea.

YcroitunBoe, HEyCTOMYMBOE, 0€3pa3TuIHOE PaBHOBECHE.

TexHnuecKkne YCTpPOWCTBA M TEXHOJOTMYECKUE TMPOLECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, pEIIETYAThIe KOHCTPYKIIUU.

Hemoncmpayuu.

YcnoBusi paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HccnenoBaHue yciaoBUM paBHOBECHS TBEPAOIO Tela, HWMEKOIIETO OCh
BpAILICHUS.

KoHncTpynpoBaHune KpOHIITEWMHOB U PACYET CHIT YIIPYTOCTH.

N3yyenne ycTOMUMBOCTU TBEPAOIO T, UMEIOLIEr0 IIJI0IIAAb OIOPBI.

Tema 4. 3aKkonvt coxpanenus 6 MmexaHuke.

Nmnynsc MarepuanbHOW TOUKH, CHCTEMBI MAaTEPUATIbHBIX TOUYEK. L[eHTp macc
CUCTEMBI MaTepUaJIbHBIX TOYEK. TeopemMa 0 IBH)KEHUU LIEHTpa Macc.

NMITyIbC CUIIBI U U3MEHEHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MomMeHT ummynbca MaTepualbHOM Toukd. lIpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B LICHTPAIbHBIX MOJSX.

Pabora cunpl Ha MaloM W Ha KOHEYHOM IiepemernieHuu. [padudeckoe
npeCTaBIeHUE pabOThI CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckast sHeprus marepuaibHO Touku. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPTUH MAaTEPUAIIBHON TOUKHU.



[lorennuanbHble W HENMOTEHUUANbHBbIE CUJbL. lloTeHIManbHAs >HEPrus.
[ToTenuuanbHast sHeprust ynpyro neGopMupoBaHHON MpykuHbL. [loTeHIManbHas
DHEprus Tejla B OJHOPOAHOM TIPABUTALMOHHOM Ioje. IloTeHunuanbHas >HEprus
TeJa B IPaBUTALIMOHHOM I10JI€ OJHOPOJHOrO 1Iapa (BHyTpU U BHE miapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KOCMUYECKAsI CKOPOCTb.

CBsi3b pa0OThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHHYeCKOu
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyIUIM IS UIOCAIBHOW KUAKOCTU KaK CIEACTBUE 3aKOHA
COXPAHEHHUsI MEXaHUYECKOU DHEPTUM.

TexHuuecKkne yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOMEp, MNPYKUHHBIA MHUCTOJET, THPOCKON, (QUrypHOE KaTaHUE Ha
KOHBKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

N3Mepenne MOIHOCTH CUJIBI.

N3meHenue Hepruu Teaa Ipu COBEPIICHUHN paOOTHI.

BzaumMuble mpeBpallleHUs] KAHETHYECKOM M MOTCHUUAIBHOW SHEPIUU MpHU
JNEUCTBUHU Ha TEJIO CWIBI TSKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue PHEpTUU IpHU CBOOOTHOM TaJCHHH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomuot, npaKkmuKym.

N3smepenue nmnyiibca Teaa mo TOpMO3HOMY ITYTH.

N3mepenue cuiabl TATH, CKOPOCTH MOJIEIH DJIEKTPOMOOWIS M MOIIHOCTH
CHUJIbI TSATH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCA TEJIA C UMITYJILCOM CHUJIBI.

HccnenoBanne coxpaHeHUs UMITYJIbCA MPU YIIPYTOM B3aUMOJICVCTBHM.

N3MepeHne KUHETUYECKOM SHEPTUHU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHUS MMOTEHIIMAIBHON SHEPTUU MPYKUHBI C paOOTON CHIIBI
TPEHUSL.

Onpenenenne pabOThl CUJIBI TPEHHS MPHU JBWKEHUHM Tejla MO HAKJIOHHOM
IJIOCKOCTH.

Paznen 3. MoJiekyasipHasi pU3HUKa U TEPMOJIMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU MEOPUU.

OcHOBHBIE TIOJIOKEHHUSI MOJeKysipHO-KuHeTHueckoit teopun (MKT), ux
onbiTHOE o0OocHOBaHue. Juddysus. bBbpoyHOBckoe ABUKEHUE. XapakTep
IBW)KEHUS W B3aMMOJEWCTBMS YacTULl BellecrBa. Mojaenu CTpoeHus: rasos,
KUJKOCTEH U TBEPABIX Tl U OOBIACHEHUE CBOICTB BEIIECTBA HA OCHOBE AITHUX



Mozeneil. Macca u pasmepsl Moiiekyl (atomoB). KomuuecTBo BeliecTBa.
[TocTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmocobbl e€ u3mepenus. Illkana
temreparyp Llenbcus.

Mogenb H€anbHOro ra3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPHUH: YaCTULIbI
ra3a JBM)KYTCS XaOTHUYECKU U HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHenue MeHnneneeBa—Knaneiipona. AOcotoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJeaTbHOM Ta3e C T[IOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe
npeicTaBlIeHUuEe N30IPOLIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsi3p  MEXJy JaBICHUEM M  CpPEOHEW  KHUHETUYECKOM  DSHEprueit
NOCTYINATEIbHOTO TEIUIOBOTO ABMKEHUS MOJEKYJ HJI€aIbHOro Tra3a (OCHOBHOE
YPaBHEHUE MOJIEKYISIPHO-KUHETUUECKON TEOPUHU UIEATIbHOTO ra3a).

CBsi3b a0COJIIOTHON TeMIIEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEen
KMHETUYECKOM SHEPTHEN MOCTYNAaTENbHOrO TEIIOBOIO IBUKEHUS €€ YaCTHLL.

TexHuueckne yCTpOMCTBA M TEXHOJOTUYECKHE TMPOLECCH: TEPMOMETP,
O6apomeTp, MoJly4eHre HAaHOMATEPHAIIOB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTHUIl BEILIECTBA.

Mopaenb 6pOyHOBCKOTO JIBH>KEHUS.

Buneoponuk ¢ 3anuceio peaabHOT0 OPOYHOBCKOTO JIBUXKEHUS.

Juddy3us KuaKocTe.

Mopens onbiTa IllTepHa.

[IpuTskeHrE MOJIEKYI.

Mojenu KpUCTaIIIMYECKUX PEMIETOK.

HaGmronenue u ncciae0BaHne U30MPOIIECCOB.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomul, nPAKmuKym.

HccnenoBanne mpolecca YCTAaHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS IpU
TETJTIO00OMEHE MEXTY Topsiuei U XOJIOTHON BOJOM.

W3ydyenne u30TEpMHUYECKOr0 Tpolecca (PEKOMEHIOBAHO MCIOIb30BaHUE
¢ poBOI 1a00pPATOPUH).

H3yuyenue n30xX0opHOro Imporecca.

Nzyuenne nzobapHoro nporecca.

[IpoBepka ypaBHEHHUSI COCTOSTHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mautunol.

Tepmonunamuueckass (TJZl) cucrema. 3amaHue BHEIIHUX YCIOBUHM ISt
TEpMOAMHAMUYECKON cucTeMbl. BHelIHNE 1 BHyTpeHHUE napameTpsl. [lapamerpsl
TEPMOJIMHAMHUYECKOM CHCTEMBI KaK CPEIHUE 3HAYEHHSI BEIIMYMH, OMUCHIBAKOIINAX
€€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamukd. CaMonmpou3BOJbHAs — pelakcarus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIJIOBOMY PABHOBECHIO.

Mogens uaeanpHOrO rasa B TEPMOJMHAMUKE — CHUCTEMA YpPaBHEHUI:
ypaBHeHHuEe MenaeneeBa—KianeipoHa U BBIPpaKEHUE IS BHYTPEHHEH SHEPTHUM.
VYcnoBus NpUMEHUMOCTHA 3TOW MOJENH: HU3KAsl KOHIIEHTPALUsl YaCTHIL, BHICOKHE
TeMIieparypsl. BeipaskeHne 711 BHYTPEHHEW 3HEPTrUU OAHOATOMHOIO HJIEAIBHOTO
rasa.

KBazucraTuueckue U HECTATUUYECKUE MPOIIECCHI.

DneMeHTapHas paboTa B TepMoAnHaMuKe. Brruncnenue padboThl mo rpaduky
npoliecca Ha pV-nuarpamme.

Tennonepenaya  Kak  crmoco0  W3MEHEHHUSl  BHYTPEHHEH  SHEpruu
TEPMOJIMHAMUYECKONH  cHCTeMbl 0e3  coBepiieHust paboTel. KoHBekiws,
TEILIONPOBOIHOCTD, U3IIyYEHUE.

KonnuyectBo Temnotsl. TemmoéMKocTh Tena. YaelbHas W MOJspHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa. YenbHas TEIoTa CropaHus
torummBa. Pacu€r konmdecTBa TEmIOTHl OpW Temionepenade. [lonarue 006
annabaTHOM MPOIIECCE.

[lepBbiii 3akoH TepMoauHAMUKU. BryTpenusisi sHeprus. KonnuectBo
TEMJoTbl W paboTa Kak  Mepbl HU3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOANHAMUYECKOU CUCTEMBI.

BTopoii 3akOH TEpMOAWHAMHMKHK ISl PAaBHOBECHBIX MPOLECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI IPOXOAUT
eAMHCTBEHHAs aauadaTa. AOCOJIIOTHAs TeMIlepaTypa.

Btopoit 3akoH TepMOJWHAMHMKK Uil HEPABHOBECHBIX  IPOIECCOB:
HEBO3MOKHO NEpeaTh TEIJIOTY OT 00Jee X0JIOAHOTO Tea K 0oJjiee HarperoMy 0e3
komrieHcaruu (Knaysuyc). HeoOpatumMocTh pUPOTHBIX MTPOIECCOB.

[TpuHumne! gectBus TenaoBbix MamuH. KIT/I.

MaxkcumansHoe 3nauenne KII/I. I{ukn Kapno.

DKOJIOTUYECKHE aCIIEKThl MCMOJIb30BaHUS TEIUIOBBIX ABUrartenei. TemioBoe
3arpsA3HEHUE OKPYKarOLIEl CPEbl.

TexHu4yeckre YCTPONUCTBA M TEXHOJOTHYECKHE MPOILIECChl: XOJOAWIbHHUK,
KOHJIUIIMOHEP, AM3EIbHbIA M KapOIOpaTOpHBIM JBUTrATENM, MapoBas TypOuHa,
MOJYYEHUE CBEPXHM3KHX TEMIEpPaTyp, YTWUIU3AIUs «TEIJIOBBIX» OTXOJOB C
HCII0JIb30BAaHUEM TEILJIOBOTO HACOCA, YTUIU3AIUS OMOOPTraHUYECKOTO TOILIUBA JJIS
BBIPAOOTKHU «TEILJIOBOI» U DJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue TemrepaTypsl pu aanabaTuyeckoM pacIiupeHnH.

Bo3znymHoe orauso.

CpaBHEHHE yIENbHBIX TEMIOEMKOCTEN BEILIECTB.



CnocoObl U3MEHEHHS] BHYTPEHHEH SHEPTHH.

UccnenoBanue annadbaTHOro mporecca.

KoMnbroTepHbIE MOAEIIH TEIUIOBBIX IBUTATENIEH.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomot, npaKmuKym.

N3mepenne yaenpHON TEIIOEMKOCTH.

HccnenoBaHue npounecca OCThIBaHUS BEIIECTBA.

Uccnenosanue annadbaTHOro mporecca.

M3yueHne B3aMMOCBSI3M JHEPIUU MEXKMOJIEKYJSIPHOTO B3aMMOJEUCTBUSA U
TEMIIEPATYPhI KUTICHUS )KUIKOCTE.

Tema 3. Acpecamnivie cocmoanun eewjecmea. Pazoevie nepexoobi.

[TapooGpazoBanue u KoHjeHcalus. lcrmapeHue W KuIeHHe. YelbHas
TeII0Ta MapooOpa3OBaHMS.

HacpiieHHple M HEHachbllIEHHbIE mnapbl. KayecTBeHHass 3aBHCUMOCTh
IUIOTHOCTU U JIaBJICHUSI HACBIIIEHHOTO Iapa OT TEMIIEPATypbl, UX HE3aBUCUMOCTb
0T 00bEMa HACHIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT J1aBJICHUS
B KUJIKOCTH.

Bnaxuocts Bo3ayxa. AOCONIOTHAS M OTHOCUTENIbHAS BIAXKHOCTD.

TBépnoe teno. Kpucramnueckue u aMopdHblie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. IlnaBneHue W KpucTaiuM3anus. YIeiabHas TEIUIOTA IJIABIICHUS.
CyOnumariusi.

Hedbopmanuu TBEpHOTO Tena. Pactskenue u cxxarue. Casur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuid.

TennoBoe pacuupeHue XKUAKOCTEH U TBEPIBIX TeN, 00BEMHOE U JUHEHHOE
pacuimpeHue. AHrapMOHU3M TEIUIOBBIX KOJeOaHUM YacTHll BEIlIeCTBA KaK MPUYMHA
TEIJIOBOTO pacUIMpPEeHUs Te (Ha KAYECTBEHHOM YPOBHE).

[IpeobpazoBanue sHEepruu B (ha30BBIX MEPEX0/IaX.

YpaBHeH#He Tena0Boro OagaHca.

[ToBepxHocTHOE HaTskeHUe. KonddUIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kanunnspusle siBnenus. [{aBneHnue moj UCKPUBIEHHON MOBEPXHOCTHIO KHIKOCTH.
®opmyna Jlamnaca.

TexHudyeckne yCTpOMCTBA U  TEXHOJOTMYECKHE IIPOILIECCHI:  KUAKUE
KPUCTAJLJIbI, COBPEMEHHBIE MaTEPHUAIbI.

JHemoncmpayuu.

TemnoBoe pacimupeHue.

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenune. Kunenne npu nOHMKEHHOM JaBJICHUU.

W3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHL ¢ MBUTBHBIMU TUIEHKAMU.

CmaunBaHue.



Kanunnspusle aBneHus.

Moenv HEeHPIOTOHOBCKOM KUJKOCTH.

CriocoObI U3MepeHMs BIaKHOCTH.

HccnenoBanre HarpeBaHus U IUJIABJIIEHUS KPUCTAJIJIMYECKOTO BELIECTBA.

Buasr nedopmarimii.

HaGmronenue manbix pedopmariui.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomul, nPAKmuKym.

N3yyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEM.

HN3mepenne yaenbHON TEIOThI IIABJIEHUS JIbA.

W3ydeHue CBOMCTB HACKILIEHHBIX NIAPOB.

N3mepenue abCOMIOTHOM BIAXKHOCTHM BO3JlyXa M OIIEHKA MacChl MapoB B
IIOMEILICHU Y.

H3mepenue kordpuiienTa moBepXHOCTHOTO HATSKEHMUS.

N3mepenue moayns FOnra.

Hccnenosanne 3aBucHMMOCTH jaedopmanuu  pe3uHoBoro oOpasua oT
MPUIIOKEHHOW K HEMY CHJIBL.

Pa3znen 4. DnekTpoauHaMuKaA.

Tema 1. Dnekmpuueckoe none.

DnekTpu3auus Tell U €€ NposSBICHUS. JJEKTpuueckuil 3apsan. JlBa Buaa
JNEKTPUYECKUX 3apAnoB. lIpoBOAHHKM, JUAJIEKTPUKU U IOJYIPOBOJHHUKHU.
DNeMEHTapHbI DIEKTPUYECKHM 3apsi. 3aKOH COXPAHEHUS JIIEKTPUUYECKOIO
3apsja.

B3anmonerictBue 3apsanoB. Todeunslie 3apsanpl. 3akoH KynoHa.

DnekTpuyeckoe mnoJie. Ero neicTBre Ha SIIEKTPUUECKUE 3aPSIbL.

Hanpsokénnocts  anexktpuyeckoro  mons.  [IpoOuwiit  3apsin.  Jlunuum
HAIMPSKEHHOCTHU AIEKTPUUYECKOro 1nojsi. OQHOPOIHOE IEKTPUUECKOE TOJIE.

[ToTeHManbHOCTh JJIEKTPOCTATHYECKOTO MOJIsl. Pa3sHOCTh MOTEHIMAIOB U
HanpspkeHue. [loTeHuuanbHas SHEprust 3apsjaa B 3JIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuunan snekTpocraTuyeckoro mossi. CBs3b HANPSKEHHOCTH OIS U Pa3HOCTH
NOTEHUHUAJIOB JUIsl AJIEKTPOCTATUYECKOro ToJig (KaKk OJHOPOJHOro, TaK H
HEOJTHOPOJHOTO).

[IpuHUMI CYTIEPTIO3ULIUU DIEKTPUUYECKUX MOJIEH.

[Tone Ttoueunoro 3apsga. [lome paBHOMepHO 3apspkeHHOM cdephl. [lome
PaBHOMEpPHO 3apsbKeHHOro mo o0bémy mapa. [lonme paBHOMEpHO 3apsiKEHHOM
OeckoHeuHOM TUTOCKOCTH. KapTuHbI JIHUHMA HanpsDKEHHOCTH OJTHX TIOJIEH |
SKBUINOTCHIUAJIBHBIX IOBEPXHOCTEMN.

[IpOBOIHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHSI 3aps1/I0B.

JnanekTpuku B AIEKTPOCTATUYECKOM ToJe. JusnekTpuyeckas
IIPOHULIAEMOCTD BELIECTBA.



Konpencarop. DnekTpo€MKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJEHCATopa.

[TapamiensHOe coequHeHne KoHAeHcaTopoB. [locnenoBaTenpHOE COEAMHEHNE
KOHJIEHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

JIBUKEHME 3apSKEHHOM YacCTULbI B OJTHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHuYecKne YCTPOMCTBA M TEXHOJOTHUYECKHME NPOLECCHL: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE JJIEKTPONPUOOpPOB,
KOHJICHCATOPHI, TeHepaTop Ban ne ['paada.

Hemoncmpayuu.

YCTpolCcTBO M IPUHLIMI ACUCTBUA JJIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3apsIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE T0JIE JBYX 3aPSKEHHBIX TUIACTHH.

Mopgaens anekTpocTaTudeckoro reuepatopa (Baun ae I'paada).

[IpoBOAHUKHU B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aINTA.

YCTpOMCTBO U JEUCTBUE KOHJIEHCATOPA MOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIAaU
IUIACTUH, PACCTOSIHUS MEXKY HUMHU U JUAJIEKTPUUECKON TPOHUIAEMOCTH.

DHeprus 3IEeKTPUUECKOr0 MOJIS 3apSKEHHOTO KOHIEHCATOpa.

3apsiika u pa3psaka KOHAEHCATOpA Yepe3 Pe3UCTop.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomuot, npaKkmuKym.

Ouenka cui1 B3auMOJEHCTBUS 3aPSKEHHBIX TElL.

HaOnronenue npeBpalieHust SHEPruu 3aps>KeHHOTO KOHJIEHCATOpa B SHEPTHUI0
W3JIy4YEHUSI CBETOAUOA.

N3yueHne npoTekaHusl TOKa B LIEMH, COAEpKaIlell KOHAEHCATOP.

Pacnpenenenune pa3HOCTH MOTEHIINAIOB (HanpsKeHus ) pu
NIOCJIEIOBATEIBHOM COEIMHEHUH KOHAEHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmoannwlii 31eKkmpuueckuil mok.

Cuina toka. [IoCTOSHHBIN TOK.

VYciioBUsl CylIECTBOBaHUS MOCTOSIHHOTO 3JEKTPUYECKOTO TOKa. McTouHukum
toka. Hanpsioxkenue U u D/1C &.

3akoH OMa Ju1s y4acTKa LETH.

DIIEKTPUYECKOE CONPOTHUBIICHHE. 3aBUCHUMOCTD CONPOTHUBIICHUS
OJHOPOJHOr0 MPOBOJHHKA OT €ro JJIMHbI U IUIOMAAU MHONEPEYHOTO CEUYCHHS.
VY nenpHOE CONPOTUBIIEHHUE BEIIECTBA.

[TocnenoBarenpHOE, MapaaIeabHOE, CMEIIAHHOE COCAUHEHUE MPOBOJHUKOB.
Pacuér pazBeTBnéHHBIX nekTprueckux 1enei. [IpaBmia Kupxroda.



Pabota snextpuyeckoro Toka. 3akoH J[xkoyns—Jlenna.

MOLIHOCTh 3JIEKTPUYECKOTO TOKa. TemnoBas MOIIHOCTh, BbLAEISAEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBICHHE MCTOYHMKA TOKa. 3akoH Oma s
MOJIHOW  (3aMKHYTOM) JJIEKTPUYECKOW Ienmu. MOIHOCTh HCTOYHUKA TOKA.
KopoTtkoe 3ambikaHue.

KonpgeHncarop B ienu nocTosiHHOTO TOKA.

TexHuyeckue yCTpOWCTBA U TEXHOJIOTMYECKHUE IIPOLIECCHL: aMIIEPMETP,
BOJIETMETP, PEOCTAT, CYETUUK IIEKTPUUECKON IHEPTUU.

Hemoncmpayuu.

W3Mepenue Cuiibl TOKa U HAIIPSKEHUSL.

HccnenoBaHrne 3aBUCMMOCTM CHJIBI TOKA OT HAIpPSKEHHS U1l PE3UCTOpa,
JIaMITbl HAKJIMBAHUS U CBETOJIMO/A.

3aBUCUMOCTh CONPOTHUBIECHUS UUIUHIAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLLAIM TONIEPEYHOr0 CEYEHUS U MaTepuarna.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJIEHHUS TPU MMOCTOSITHHOM
HaIPSKEHUU.

[Ipamoe nzmepenue 3/1C. KopoTkoe 3aMbIKaHHE TAIbBAHUYECKOTO 3JIEMEHTA
U OLICHKAa BHYTPEHHETO CONPOTHUBIICHHUS.

Crioco0nI coernHeHnsI ICTOYHUKOB Toka, DJ[C Garapeid.

HccnenoBaHre pa3HOCTH NOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHUKA TOKa
OT CHJIbI TOKA B LIETIH.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomot, RPAKMUKyM.

HccnenoBanne CMEMIaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBIEHUS TPOBOJHUKOB.

HccnenoBaHne 3aBUCUMOCTH CUJIbI TOKa OT HANpPSDKEHUS I JIAMIIbL
HaKaJIMBaHUS.

YBenuueHue npejena u3MepeHust amrnepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHyTpEHHETO COMTPOTUBJIEHUS UCTOYHUKA TOKA.

HccnenoBanue 3aBucumoctd DJ[C rajbBaHUYECKOrO 3JEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanne pa3HOCTH MOTEHIMAJIOB MEXAY MOJKOCAMU HMCTOYHHKA TOKA
OT CUJIbI TOKA B LIETIU.

HccnenoBanne 3aBUCMMOCTH MOJIE3HOW MOIIHOCTA MUCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DNEeKTpUYecKass MNPOBOAMMOCTh  PA3JIMYHBIX  BEIIECTB.  DIJIEKTPOHHAsS
MPOBOJMMOCTh TBEPJBIX METAJJIOB. 3aBUCUMOCTh CONPOTUBJIECHHUS METAILIOB OT
TeMreparypsl. CBEpXIIPOBOIUMOCTb.



DIIEKTPUYECKUI TOK B BaKkyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBogHUKM. CobGcTBeHHas 151 MpUMECHAs MIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoMcTBa p—n-niepexoa. [1oynpoBoHUKOBEIE TPUOOPHI.

DIEKTPUYECKUN TOK B DBJIEKTPOJUTAX. DIJIEKTPOJUTHYECKAs JIUCCOLIMALMSL.
OnexTponus. 3akoHbsl Dapajes s 3JIESKTPOJIN3a.

OneKkTpuueckuid TOK B razax. CamMoCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsn. PasnuyHbie TUITBI CAaMOCTOATENBHOTO paspsana. Monuus. [1ima3zma.

TexHu4yeckne yCTpOHCTBA M MPAKTUYECKOE IMPUMEHEHHE: Tra3opaspsiiHbIe
JaMIIbl, S3JEKTPOHHO-JIy4YeBas TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: HOJ,
TpaH3uCTOp, (QOTOAMO, CBETOAMOJ, TallbBaHUKA, padUHUPOBAHUE MEIH,
BBIIIABKA AJIFOMUHUS, JICKTPOHHASI MUKPOCKOIIHS.

Hemoncmpayuu.

3aBHCUMOCTb CONPOTUBIICHUSI METANIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbl 5ekTpoausa dapanes.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO31yXa.

CpaBHEHHE TPOBOIUMOCTH METAJIOB U MOIYIIPOBOAHUKOB.

OnHOCTOPOHHSASI TPOBOAUMOCTD IHOJIA.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomot, npaKmuKym.

Habmonenue snexkTpoiusa.

N3mepenue 3apsia 0AHOBAJIEHTHOTO HOHA.

HccnenoBaHne  3aBUCHMOCTH  CONPOTHUBJIEHUS ~ TEPMOpPE3UCTOpA  OT
TeMIEPaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOIA.

duznyecknii NPAKTUKYM.

CriocoObI u3MepeHus: GU3NUEeCKUX BEJIMYUH C MCIOJIb30BAHUEM aHAJOTOBBIX
1 UGPOBBIX U3MEPUTEILHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTENBHBIE MOTPEUTHOCTA U3MEPEHUN (PU3HUUYECKIX BETUYHH.
OueHka rpaHull OTPEIIHOCTEMN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHHUH, HWCCIEHOBAHUNW  3aBUCUMOCTEH
(U3MYeCKNX BEIWYUH, MPOBEpPKA MPEIJIOKEHHBIX TUMOTE3 (BBIOOp M3 padoT,
ONMCAaHHBIX B  TEMAaTHMYECKUX  pazfenax «YUYEHUYECKHMH  SKCIEPUMEHT,
nabopaTopHbie pabOThI, MPAKTUKYM) ).

MexnpeameTHbie CBA3M.

Uzyyenne kypca ¢usuku yrayonéunoro ypoBHs B 10 kiacce
OCYILECTBIIAECTCS C YUYETOM COJIEPKATENBHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmuvie NOHAMUA, CEAZAHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HAHUA: SBIICHUE, HAY4YHBIM (akT, rumnoresa, (Gusnyeckas BETUUYHHA, 3aKOH,



TeoOpusi, HaOIIOJEHUE, OKCHEPUMEHT, MOJACIUPOBAHUE, MOJIeNb, H3MEPEHUE,
MOTPEIIHOCTY U3MEPEHUH, U3MEPUTEIIbHBIEC TPUOOPHI, ITU(DpOBas 1adopaTopusi.

Mamemamuxa: penieHue CUCTEMbl YypaBHeHWH. JIuHeWHas QyHKIUS,
napabona, runepoosa, ux rpaguku u cBoicTBa. TpuroHoMeTpudecKrue (PyHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
BekTopsl ¥ UX TPOEKIUH HA OCU KOOPANHAT, CIIOKEHUE BEKTOPOB.

Bbuonozua: mexannueckoe JBIKEHHUE B KUBOU mpupone, nuddysus, ocMmoc,
TEMJI000MEH >KMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAIOIIECH Cpelbl,
yTUIM3alusl OUOOPraHWYECKOTO TOIUIMBA JISi BBIPAOOTKU  «TEIJIOBON» U
AIEKTPOIHEPTUHU, IOBEPXHOCTHOE HATSIKEHNE U KaIMJUISIPHBIE SBICHUS B IPUPOJIE,
ANIEKTPUYECKUE SIBJICHUS B )KMBOUW IIPUPOJIE.

Xumusa: JTUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHUE ATOMOB U MOJIEKYI,
MOJIb BEIIECTBAa, MOJIIPHAs Macca, IOJyYEHHE HAHOMAaTepuasaoB, TEIJIOBBIC
CBOMCTBA TBEPABIX TEJN, )KUJIKOCTEH U Ta30B, KUIAKUE KPUCTAIIIbI, JJICKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOJIUTUYECKASI TUCCOLMALINS, TalbBAHUKA, SJIEKTPOHHAs
MUKPOCKOTHSI.

TI'eocpagpus: BnaxxHOCTh BO31IyXa, BETPHI, OApOMETP, TEPMOMETP.

Texnonocus: npeodOpa3oBaHUe JBHKEHUN C UCHOJb30BAHHMEM MEXaHU3MOB,
y4€T CYXOro M JKHMJIKOTO TpPEHUS B TEXHUKE, CTAaTUUYECKUE KOHCTPYKLIHH
(KpOHIITENH, peméryaTbie KOHCTPYKIIMU), HUCIIONIb30BAaHUE 3aKOHOB COXpaHEHUs
MEXaHUKU B TEXHUKE (THPOCKOIN, BOJOMET W JAPYTHE), ABUraTeiIb BHYTPEHHEIO
CropaHusi, mapoBas TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHUsS] COBPEMEHHBIX MAaTepHajoB, B TOM YHCIIE€ HaHOMAaTepualaoB, H
HAHOTEXHOJIOTHH, 3JEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE AJIEKTPONprOOpOB,
ra3opasps/IHbIe JIAMIIbI, IOJYIPOBOIHUKOBBIE MPUOOPHI, FraIbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoauHaMuUKa.

Tema 4. Maznummnoe none.

BzaumopenicTBUE TMOCTOSIHHBIX MAarHUTOB M MNPOBOJHUKOB C  TOKOM.
MarauTtHoe mone. Bektop wmarHuTtHOM wWHAYKUMHU. [IpuHumn cynepno3unuu
MAarHUTHBIX 1M0JIEN. JIMHUU MarHuTHOM MHAYKLHU.

MarauTHoe 1oJie MPOBOJHUKA C TOKOM (IPSIMOTO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OnsIT DpcTeaa.

Cuita AMnepa, €€ HarpaBJIEHUE U MOJYJIb.

Cuina JlopeHna, €€ HanpaBJICHUE U MOAYJIb. [[BUKEHHE 3aps>KEHHON YaCTUIBI
B OJIHOPOJAHOM MarHuTHOM ToJie. Pabora cumel JIopenna.

MarnutHoe 1noJjie B BemecTBe. @eppoMarHeTuky, napa- U JuaMardHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJJOIHYCCKHUE IIPOLUCCCHI: IIPHMMCHCHHC

MOCTOSIHHBIX MAarHMuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOU, YCKOPUTEHU DJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

KaptuHa  JauHMA  MHAYKUMM ~ MArHUTHOTO  MOJs  IOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptuna nuauil MarHuTHOM MHAYKIWHU MOJIS JJIMHHOTO TPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O IPOBOJAHUKA, KATYIIIKH C TOKOM.

BzaumoperictBrue AByX NMPOBOAHUKOB C TOKOM.

Cuna Ammepa.

JlerictBue cunbl JIopeHa Ha HOHBI NEKTPOJIUTA.

HaGmonenue 1BHKEHUS ITydKa JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpunIUI JEUCTBUS AJIEKTPOU3MEPUTEITHLHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopuvie padbomul, nPAKMUKYM.

HccnenoBanne MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

UccnenoBanue neiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydeHune 3aBUCUMOCTH CUJIbl AMIIEpa OT CHJIbI TOKA.

OrnpeneneHre MarHUTHOW MHIYKIIMK Ha OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. InekmpomazHumuan UHOYKYU.

SBneHue HIEKTPOMArHUTHOW WHAYKIUU. [lOTOK BekTOpa MarHUTHOU
naaykuun. JJIC uMHAyKOMH. 3aKOH SJIEKTPOMAarHuTHOM uWHAykuuu Papanes.
Buxpesoe anekrpuueckoe nose. Toku Dyko.

OJIC MHAYKUMM B TPOBOJAHHUKE, ABWKYIIEMCS B OJIHOPOAHOM MAarHUTHOM
noJe.

[IpaBuiio Jlenua.

NunyktuBHoCcTh. KaTymika WHAYKTUBHOCTH B LIENH IOCTOSHHOTO TOKA.
Asnenune camounaykuuu. IJC caMOMHAYKIIUH.

DHeprus MarHUTHOTO MOJISL KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckre yCTpPOWCTBA M TEXHOJIOTMYECKHE MPOIECChl: MHAYKIIMOHHAsS
1e4Yb, COJICHOM/, 3aIIMTa OT DJASKTPU3AIMU TN MPU ABWKEHUN B MAarHUTHOM I10JIe
3emiu.

Hemoncmpayuu.

HaGmroneHue siBiaeHus 3J1€KTPOMarHuTHON MHIYKITUH.

Hccnenosanne 3aBucumoctn IOJ[C HMHIyKOIMM OT CKOPOCTH HW3MEHEHUS
MAarHMuTHOTO MOTOKA.



[Ipasuno Jlenua.

[Tanenne marauTa B alIOMUHUEBOM (MEIHOI) TpyOe.

SIBrieHME CaMOMHIYKIIMH.

Uccnenoanue 3aBucuMoct IJ]C caMOMHIYKIIMKM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMUKYM.

HccnenoBanue sBICHUS 3IEKTPOMArHUTHOW HHAYKIIHAH.

OnpenenieHre HHIYKIIMA BUXPEBOTO MAarHUTHOT'O TIOJISI.

UccnenoBanue siBIeHUS CAMOUHTYKIIUH.

COopka MojieH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3pnen 5. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue kojiebanus. KnHemaTudeckoe W JTUHAMHYECKOE OTHMCAHUE.
DHEPreTUYeCcKoe ONMUCAHUE (3aKOH COXPaHCHHS MEXaHU4YECKOM 3Hepruu). BuiBoj
JTUHAMUYECKOTO OINMHMCAHUS TAPMOHUYECKUX KOJICOAHUN U3 UX SHEPTreTHYECKOro U
KUHEMAaTHUYECKOTO OIMCAHHUS.

Amvmuintyna u ¢asza kosieObanuil. CBA3b aMIUIUTYAbl KOJEOAHUN HCXOJIHOU
BEJIMYUHBI C aMIUIUTYIaMH KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUS.

[lepuon m yacrora kosieOanmii. Ilepmom ManbiX CBOOOJHBIX KoJeOaHUM
MaTeMaTHYeCKOTo MasTHUKa. Ilepros CBOOOMHBIX KOJIEOAHHN MPYKUHHOTO
MasiTHUKA.

[Tonsrtue o 3aryxaromux konebanusx. BolHykaeHHbIE KoNebanus. Pe3onaHnc.
Pe3onancHas kpuBas. BrnusHue 3aTyXxaHusi Ha BHJ PE30HAHCHOW KpPUBOM.
ABTOKOICOAHUS.

TexHUuecKue yCTPOMCTBA U TEXHOJIOTHUYECKUE MPOLIECChI: METPOHOM, YacChl,
Kaudely, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Koue0aTeIbHOr0 JBHIKEHHUS.

HaGromeHre He3aBUCUMOCTH TEPHO/ia MaJIbIX KOJieOaHUW Tpy3a Ha HUTH OT
aAMILTUTY JIBL.

UccnenoBanue 3aTyxaronmx KoieOaHuil 1 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJIeOAHUN OT COMPOTUBIICHHUS.

UccnenoBanne konebaHuil Tpy3a HA MACCHUBHOM TIPYKUHE C IEIbIO
(dhopMupoBaHUs MPEACTABICHUH 00 UcaTbHON MOIENN MIPYKMHHOTO MasTHHKA.

3aKOH COXpaHEHUS IHEPTUHU MPHU KOJICOAHUAX Tpy3a Ha NPYKHUHE.

HccnenoBanre BBIHYKIEHHBIX KOJICOAHMIA.

Habmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopuvie pabomul, nRPAKMUKYM.



N3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUN HUTSHOTO U MPYXKUHHOTO
MAasITHUKOB.

N3ydyenue 3akOHOB ABMKEHUS Tella B X0/ KoJeOaHuii Ha ypyTroM MoJIBece.

N3yueHne NBU>)KEHUSI HUTSHOTO MasiTHUKA.

[TpeoOpazoBanue 3HEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanve yObIBaHUS aMILTUTY/IbI 3aTYXaIONUX KOJIeOaHUM.

UccnenoBanue BBIHYKIEHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomaznummuosie KonedOanus.

Konebarenbubiii koHTYp. CBOOOJHBIE S3JIEKTPOMATHUTHBIE KOJEOaHUS B
uaeabHOM KojebarenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTYIbI
3apsiia KOHJAeHcaTopa ¢ aMIUTUTYAOM CHIIBI TOKA B K0JIeOAaTeIbHOM KOHTYPE.

3aK0H COXpaHEHUS SHEPTUHU B UJICATHHOM KOJIeOaTeIbHOM KOHTYPE.

3aTyxaromue ANEKTPOMArHUTHBIE KoseOaHus. BriHyX1€HHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHMUSI.

[lepemeHHbld TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYJHOE U
JEUCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA W HAMpPsDKEHUSI TPU pa3iuyHON (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHMU.

CunycouganbHbli MEPEMEHHBIA TOK. Pe3ncTop, KOHAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LI€NM CHHYCOUJAIBHOIO NEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHnc HanpsixeHui.

Uneanbubiit  Tpanchopmarop. IlpomsBonctBo, mnepempadya u motpedlieHue
ANEKTPUYECKON SHEPTUH.

DKOJIOTHYECKHE PHUCKA TPU MOPOU3BOJCTBE 3IIIEKTpodHepruu. Kynberypa
WCTIOJIB30BAHUS AJIEKTPOIHEPTUH B MIOBCEAHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: SJIECKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, IMHUU dJIEKTpoIepeaay.

Hemoncmpayuu.

CBOOOIHBIE PTIEKTPOMArHUTHBIE KOJIEOAHUS.

3aBUCUMOCTH YaCTOTHI CBOOOIHBIX KOJIEOAHUN OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuminorpaMMbl 3J1€KTPOMArHUTHBIX KOJIEOAHUM.

I'enepaTop He3aTyXaMIMX JEKTPOMATrHUTHBIX KOJICOaAHUH.

Mojenpb 31eKTPOMarHuTHOTO T€HEPATOpa.

BriHyXeHHbIE CHHYCOUAANIbHBIE KOJICOAHNU .

Pe3ucrop, karymka MHIYKTUBHOCTH U KOHJEHCATOP B LEMU NEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnegoBaTEIbHOM COEOUHEHHHM PE3UCTOpa, KaTyLIKd
VHIYKTUBHOCTH U KOHAEHCATOPA.

YCeTpoicTBO M IPUHITUIT AeHCTBHS TpaHchopmaTopa.



Mopnenbs TMHUM DIIEKTPOIIEpEaAYN.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomul, nPAKmMUKym.

Nzyuenue tpanchopmaropa.

HccnenoBaHne NEPEMEHHOIO TOKa 4Yepe3 IOCIEAOBATEIbHO COCAUHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

Habmronenne 31eKTpOMarHuTHOTO pe30HAHCA.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMHU EPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaZHUMHbLE GOJIHbL.

Mexanuueckue BOJIHBI, YCIOBHS UX pacnpocTpaHeHusi. l[lomepeunbie u
OpOJIOJIbHBIE BOJIHBL. llepnosa, CKOpOCTh pacHpoOCTpaHEHUsT W JJIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKHX BOJH: OTpa)XEHUE, MpeJOMIICHUE, MHTepdEepeHLHs U
mudpakius.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOLIEN CPEbI.

DIIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI M3JIyY€HUSI 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnasi opueHTaIMs BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJEKTPOMAarHUTHBIX  BOJH:  OTpPa)XE€HUE,  MPEIOMIICHUE,
nossipu3anus, uHTepPepeHIus u qudpakiusi.

[[Ixana »7€eKTpOMarHUTHBIX BOJH. [IpruMeHEHue 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUHMIIBI paANOCBSA3H U TelleBUAEHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpA3HEHNUE OKPYKAIOIIEH CPEIbI.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MNPUMEHEHUE: MY3bIKalbHbIC
MHCTPYMEHTHI, pajiap, paAuoNpuEMHHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus,
yIbTPa3BYKOBAsl JUArHOCTUKA B TEXHUKE U MEULIUHE.

Hemoncmpayuu.

OO0pa3oBaHue U pacpOCTPaHEHUE MOTIEPEUHBIX U IPOJIOJIHHBIX BOJIH.

Konebmromeecs: Teno Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JIJTUHBI BOJHBI OT YACTOTHI KOJIE€OaHU.

HaGnronenne oTpaskeHus U MPeIOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6monenne natepdeperiinu u nudpakiiny MEXaHUUECKHUX BOJIH.

AKYyCTHYECKHI PE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro NPUMEHEHUE.

HaOntonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIO0U U
4aCTOTOM KOJICOAHMIA.

UccnenoBanne  CBOWCTB ~ AJIIEKTPOMArHUTHBIX  BOJIH: OTpaKEHHUE,
npesoMIIeHHE, TToNsipu3anus, udpakis, uHTephepeHITHs.

Oo6Hapy>keHre HHGPAKPACHOTO U YIbTPAPUOIETOBOTO U3TyUCHUIA.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomul, nPAKmMuKym.



N3yuenne mapameTpoB 3BYKOBOW BOJIHBL.

N3ydenune pacnpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonTMHENHOE pacpOCTPAHEHUE CBETA B OJHOPOAHOM cpexne. JIyd crera.
To4deuHbIN UCTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOoHBI OoTpakeHus cBeta. [locTpoeHne n3o0paxeHui B
10ckoM 3epkaiie. Cpepuueckue 3epkania.

[Ipenomienue cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MTOKa3aTellb
npenomMieHnsi. OTHOCUTENBHBIN MOKa3aTeNb MpesioMiIeHus. [I0CTOSHCTBO 4acTOThI
CBE€Ta M COOTHOULIEHUE JIMH BOJIH NPH MNEPEXOAE MOHOXPOMATUYECKOTO CBETa
yepes rpaHuily pasfesa JByX ONTUYECKUX CPE.

Xon nyuerr B mpusme. Jucnepcusi cBeta. CloXHBIM cOocTaB 0eloro cBera.
LIBer.

[lonHoe BHyTpeHHee oTpaxkeHHue. [IpenenpHbIil yroyl MOJTHOTO BHYTPEHHETO
OTpPaKECHHSI.

CobOupatoliue u paccewBarolive JuH3bl. ToHkas JauH3a. DOKycHOE
paccTosiHME M OINTHUYEeCKas CHUJla TOHKOM JIMH3BL. 3aBUCUMOCTH (HDOKYCHOTO
paccTosiHusl TOHKOM ceprueckoil JIMH3bI OT €€ reOMETPUU U OTHOCHUTEIIBHOTO
NOKa3aTes IPEJIOMIICHHUS.

@dopmyiia TOHKOM JIMH3bI. Y BEIIMUCHUE, JaBAEMOE JIMH30M.

Xox Jyda, MPOILIEALIEr0 JMH3Y IMOJ MPOU3BOJIBHBIM YIJIOM K €€ TIJaBHOU
onTtudeckoit ocu. I[locTpoeHue wu300paKeHU TOYKM M OTpPE3Ka TMPsSMON B
cOOMpaONINX U PACCEUBAIOIIUX JIUH3AX U UX CUCTEMAX.

Ontuueckue npubopsl. Paspemaromasi cnocoOHOCTh. ['1a3 kak ontuueckas
cucrema.

[Ipenensl TPUMEHUMOCTH TEOMETPHUYECKON ONTHKH.

BonnoBast ontuka. HWnatepdepenuus cera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOACHUS MaKCMMyMOB M MHUHUMYMOB B HHTep(hepeHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [IpumMepbl KiaccHuecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [Judpaxkumonnas pemérka. YcinoBue HaOMIOACHUS
[JIABHBIX ~MAKCUMyMOB MpPU TAJCHHMM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tosstpusanus cBera.

TexHu4yeckne yCTpOWCTBA M TEXHOJIOTMYECKHUE IPOLECCHl: OYKH, JIyIa,
nepuckor, (oroanmnapat, MUKPOCKOI, MPOCKIMOHHBIN amnmapar, MpOCBETIICHUE
OIITUKH, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEeIIETKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHUS CBETA.



UccnenoBanue npenomieHus: CBeTa.

HaOnroenue mosHOro BHyTpeHHEro oTpaxeHus. Mojens CBeToBOA.

HccnenoBanue XoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKOMapalIeIbHYHO
IUTACTUHY M TIPU3MY.

HccnenoBanre CBOMCTB N300paKeHUH B JIMH3aX.

Mopenu MUKpPOCKOIIa, TEIECKOIIA.

Habmonenune natepdepeHiium ceera.

HaGmroeHre BETOB TOHKUX TIIEHOK.

Habmronenne nudpakium cBera.

N3yuenue nudpakiimoHHON PemIETKY.

Habmronenne nudpakiinOHHOTO CIIEKTpa.

HaGmronenue nucrnepcun cBeTa.

HaGmronenue noasipusaiuu cBera.

[IpuMeHeHue NOIAPOUIOB AJISI U3YUCHUS MEXaHUUECKUX HAPSHKCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, RPAKMUKYM.

N3mepenue nokazartesst NpeaoMIICHHs CTEKIIa.

HccnenoBanne 3aBUCUMOCTH (OKYCHOTO PAcCTOSHUS OT BelecTBa (Ha
puUMepe KUIKUX JTUH3).

N3mepenune (HOKyCHOTO pacCTOSIHHS PacCEHBAOIINX JIUH3.

[Tomyuenue n3obpakeHusi B CUCTEME M3 TUIOCKOTO 3epKaJia U JIUH3HI.

[Tomyuenue n3o0pakeHUsI B CUCTEME U3 JABYX JIUH3.

KoHcTpyupoBaHue TEIECKOIUYECKUX CHCTEM.

HaGnronenne nudpaxunun, uHTEpYEPEeHIINN U TOJIIpU3AIUU CBETA.

N3yuenue nonspusanuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTU JUAICKTPHUKA.

Nzyuenne naTepdepeHIUN Ta3epPHOTO U3TYUEHUS Ha ABYX HIEISX.

HabGmronenue nucnepcun.

HabGntonenue u uccienoBanue AUGPakiMOHHOTO CIEKTpA.

W3mepenue qIMHbBI CBETOBOM BOJIHBI.

[TomyyeHnue cnekTpa M3TyYEeHHS CBETOMMOJA MPU MOMOIIU AU(PPAKIIMOHHON

PELIETKH.
Pa3znen 6. OCHOBBI ClIeIMATBLHOM TEOPUHM OTHOCUTEIBLHOCTH.
I'panunbl mpuMeHUMOCTH — Kjaccuueckod — MexaHuku.  [locTynatsl

CIIELIMATIbHOM TE€OPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBaid. IlpeoOpazoBanus  JlopeHra.
VYcnoBue mnpUYMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKPALCHUE JIJIVHBI.

DHeprus v UMIYJIbC PEISITUBUCTCKON YaCTHUIBI.

CBs3p MacChl ¢ JHEPTrUEW U UMITYJIBCOM PENSITUBUCTCKON YaCTULBI. DHEPTHUS
MOKOSI.



TexHu4yeckre yCTPOMCTBA W TEXHOJIOTMYECKHUE MPOIECCHl: CIyTHUKOBBIC
MPUEMHHKH, YCKOPUTENH 3aPSKEHHBIX YaCTHUII.

YueHnueckuit IKCIepUMEHT, Ta00paTOpHbIE padOThI, MPAKTUKYM.

OnpenerneHue HMIyJIbCa ¢ DHEPTUM  PEISITUBUCTCKUX  dacTuil (IO
dhoTorpadusM TPEKOB 3apsHKEHHBIX YACTHIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusuka.

Tema 1. KopnycKynapHo-601aH0601 0yanusm.

PaBHOBecHOE TerioBOE M3NydeHHE (M3TydeHHE aOCOJIOTHO YEPHOTO Teja).
3akoH cMmenieHusa Buna. ['nnotesa [1imanka o kBaHTax.

®oTOHBI. DHEPrHUs U UMITYJILC (POTOHA.

®dotoaddext. OnbiThl A. I'. CroneroBa. 3akonbl (oTorddekra. YpaBHeHHE
OiiamreiHa 1 gororddexra. «Kpacnas rpanuiay pororddexra.

JlaBnmenue cBeta (B YACTHOCTH, JaBJCHHE CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 M a0COJIOTHO OTpakarolryro moBepxHocTh). OmnwiTel I1. H.
JleOenena.

BonnoBeie cBolicTBa yactull. Bonuel ne bpoina. [{nuna BonHbl ne bpoina u
pasMmepsl 00JacTH JIOKaJIW3alMM JBWKYIIeHcs yactunbl. KoprmyckymspHo-
BOJIHOBOM ayanu3Mm. Jludpaxius 3JIeKTPOHOB Ha KpUCTaJLIaX.

Crnenuduka nsmepeHuit B Mukpomupe. COOTHOIICHUSI HEOIpeaeIEHHOCTEH
['eitzendepra.

TexHuueckue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLIECCHL: CIEKTPOMETP,
dboTodniemMeHT, (HOTOAATYMK, TYHHEIbHBIH MHUKPOCKOII, COJIHeUHas Oatapes,
CBETOJUO/I.

Hemoncmpayuu.

®oto3(pPeKT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeNIHETO (hoTorddexra.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBIEHHUSI  MOJYINPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

CBeroauoy.

Conneynas O6aTtapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padvomul, RPAKMUKYM.

Uccnenosanue Goropesucropa.

N3mepenune nmocrosaHoM [1n1anka Ha ocHOBE uccnenoBanus Gpotodddexra.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOIUOJ] OT HAMIPSIKEHMUS.

Tema 2. @u3uxa amoma.

OnbITEl MO UCCIIEIOBAHUIO CTpOoeHUs artoma. [lnaHerapHas Mojzenbp aroma
Pezepdopna.

[Toctynatsl bopa. M3nydenue u nornomieHue (GOTOHOB MPH MEPEX0/ie aToMa
C OJIHOTO YPOBHS SHEPTUU HA APYTOM.



Bunae! ciektpoB. CiekTp ypOBHEN SHEPTUU aTOMa BOAOPO/IA.

CHoHTaHHOE U BBIHYXIEHHOE U3JIydeHHue cBeTa. Jlasep.

TexHUuecKHe YCTPOWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: CIEKTPaJbHbIN
aHanu3 (CEKTPOCKOIT), Ja3ep, KBAHTOBbI KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopna.

HaGnronenue nuHeyaTbix CIEKTPOB.

YCTpOMCTBO U JEUCTBUE CUETYMKA NOHUZUPYIOIINX YACTHII.

Ornpenenenne AJIMHBI BOJIHBI JIA3€PHOTO U3ITYUYEHHUS.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomuot, npaKmuKym.

HabGnronenue nuHeRyaToro crekTpa.

HccnenoBanue CIEKTpa pa3peKEeHHOr0 aTOMapHOIO BOAOPOJA UM U3MEpPEHUE
nocTostHHOUM Punbepra.

Tema 3. @u3zuka amomHo20 A0pa u INEMEHMAPHBLIX YACHUY,.

Hyxnonnas moxens sigpa I'eitzenOepra—lBanenko. 3apsa sapa. MaccoBoe
yucIo sapa. M30Torsl.

PannoaktuBHOCTh. Anb(a-pacnaa. DJIEKTPOHHBIA M TO3UTPOHHBIN OeTa-
pacnan. ['amma-usinyuyeHue.

3aKOH paJMOAaKTUBHOIO pacmnajga. PaguoakTUBHbIE HM30TONBI B IMPHUPO/IE.
CBoiICTBa MOHU3HUPYIOIIETO MU3JIy4eHUs. BinsHuE paaroOakTUBHOCTH HA JKUBBIC
opranu3Msbl. EcrectBennblit (oH uznyyenus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B siipe. SlnepHbie cuibl. JledexT macchl sapa.

Anepusie peakuuu. [enenue u cuntes saep. SAnepusie peaktopsl. [Ipodiemsl
YIPAaBISIEMOrO TEPMOSAIEPHOTO CHHTE3a. JKOJOTHMYECKHE aCIEKThl pPa3BUTHUSA
SIZIEPHOU DHEPTETUKH.

Metonbl perucTpauyu U UCCICI0BAHUS JJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHBIE B3aUMOACHUCTBUA. bapuoOHBI, ME30HBI M JIENTOHBI.
[IpencraBnenue o CrangaptHoi Moaenu. KBapk-riatooHHast MOJIENb aJpOHOB.

®uzuka 3a npenenamu CraHgapTHoOM Moaenu. TéMHas Marepus M TEMHas
JHEprus.

EnauncTtBO (husmyeckoi KapTUHBI MUPA.

TexHuueckne yCTpoMCTBa U TEXHOJOTHUYECKHUE MPOLIECCHI: T03UMETP, Kamepa
Bunbcona, saepHblii  peakTop, TEPMOSJEPHBINM peakTop, aToMmHasi OomoOa,
MarHUTHO-PE30HAHCHAs TOMOTrpadusi.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomol, RPaKmuKym.

Uccnenosanue TpekoB yacTuil (1o rotToBbIM poTorpadusim).

HccnenoBanre painoakTUBHOTO (JOHA C UCIIOJIB30BAHUEM JI03UMETPA.

N3yuenne normnoiieHus 6€Ta-4acTUIl ATFOMUHUEM.

Pa3znen 8. DiieMeHTHI aCTPOHOMUM M ACTPOPUIUKH.



DTtanel pa3BUTHS aCTPOHOMUU. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (U3UKU ISl OOBSCHEHUS MPUPOIBI
KOCMUYECKUX OOBEKTOB.

Meroasl acTpoHOMUYECKMX HccienoBaHuil. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIbI, PAIMOTENIECKOIIbI, BHEATMOC(HEPHAS] ACTPOHOMHSI.

Bun 3Bé3anoro neba. Cospe3nusi, sipkue 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBHKCHUE.

ComnHeuHas cucrema.

Counnne. ConHeuHast akTUBHOCTb. McTounnk sHeprun CosHIa U 3BE3/.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKH. J(MarpaMma «CeKTpaIbHbII Kilacc —
CBETUMOCTB». 3BE3/bI TJIABHOM MOCIENOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» IJIs 3BE3] IJIABHOM IOCJIENOBATEIBHOCTH. BHyTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE NPEACTABIECHUS O MPOUCXOXKACHUU U 3Bomonnu ConHua u
3BE3/. DTalbl )KU3HU 3BE3]I.

Muneunbiii I[lytes — nHama [anaktuka. [lomoxenne u aBuxkeHue CoJiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktukyu U KkBa3apbl. UEpHBIE ABIPBI B AApax
TaJIAKTHUK.

Bcenennas. Pacmmmpenue Beenennoit. 3akon Xa66ia. PazOeranue raiakTuk.
Teopust bosiboro B3pbIBa. PEIMKTOBOE U3ITyUEeHUE.

MacmrabHas crpykrypa Beenennoii. MerarajnakTuka.

Hepeménnbie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue navnwoenus.

HaGnronenus 3B€31HOr0 HeGa HEBOOPYKEHHBIM TJIa30M C MCHOJb30BAHHEM
KOMIBIOTEPHBIX MPWIOKEHUN NJIsi ONMPEACICHUS MOJI0KEHHUSI HEOECHBIX O0OBEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE cO3Be3ausi CEeBEpHOro MOJylIapus U SpKue
3BE3/bI.

HaGmronenust B Teneckon JIyHbl, IUIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIUJICHU M.

DuU3HYECKUA MPAKTUKYM.

CriocoObI n3MepeHus: GU3NUEeCKUX BEJMYUH C MCIOJIb30BAHUEM aHAJOTOBBIX
1 UGPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIC MOTPEIIHOCTH U3MEPEHUN (QU3UUECKUX BEITUYUH.
OuenHka rpanui] NOrpeUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HW3MEpPEHHH, WCCIEHOBAHUN  3aBUCHUMOCTEN
(GuU3MYEeCKUX BEJIMYMH, MPOBEPKA MPEAIOKEHHBIX THNoTe3 (BeIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTHYECKUX  pazfenax «YUYEHUYECKHMH  OSKCIEPUMEHT,
nabopaTopHbie pabOThI, MPAKTUKYM) ).

Oo6o0mar1ee MOBTOPEHHE.



OO6o011IeHne U crcTeMaTU3alusl COJIepKaHUs pa3zieioB Kypca «MexaHukay,
«MonekynsipHas (pu3NKa U TEPMOJUHAMUKAY, «DNEKTpoanHamMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHEIUATBHON TEOPHUH OTHOCHUTEIBHOCTH», «KBaHTOBas
busukay, « IIEMEHTB aCTPOHOMHH U aCTPODUIUKNY.

Pons ¢u3ukm W acTpOHOMHM B DIKOHOMHUYECKOM, TEXHOJIOTHYECKOU,
COLIMAJILHOM U 3THYECKOU cdepax AeITeTbHOCTH YeIOBeKa, POjb U MECTO (hU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOM KapTMHE MHUPA, 3HAYEHUE ONMUCATEIbHOU,
CUCTEMATH3UPYIOIeH, OOBACHUTEIPHONM M  MPOTHOCTHYECKOW  (PyHKIIMMA
(uznyecKor Teopuu, poib PU3NUECKON T€OPUU B (POPMUPOBAHUU MPECTABICHUIMA
0 (Qu3MYECKON KapTUHE MHpA, MECTO (PU3UYECKON KapTUHBI MUpa B 0OIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEJACTABICHUN O IPUPOE.

MesknpeameTHbie CBSI3H.

Uzyyenne kypca ¢usuku yrayoménHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YUETOM COAEPKATENBHBIX MEKIIPEIMETHBIX CBA3EH C KypCcaMH
MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmuvie NOHAMUA, CEAZAHHbBIE C UZYUECHUEM MEM 0008 HAYUHO20
nO3HAHUA: SIBIICHUE, HAY4YHBIM (akT, runoresa, (usnyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, HKCHEPUMEHT, MOJACIUPOBAHUE, MOJIeNb, H3MEPEHUE,
MOTPENTHOCTH U3MEPECHH M, H3MEpUTEIIbHBIE TPUOOPHI, U poBas JadopaTopus.

Mamemamuxa: peuieHUE CUCTEMbl YypaBHEHUW. TpPUTOHOMETPUYECKHE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOpBl M MX MPOEKIMU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBonubie 3neMeHTapHbIX (QyHKIMA. [lpu3Haku mogoOusi TPEyroJbHUKOB,
onpeJieNieHre IIOMaAN MIIOCKUX PUryp u o0béma Tel.

buonozua: snextpuueckue SIBJICHUS B JKUBOM MNpuUpoje, KojeOaTelabHbIC
IBWKEHHUSI B JKMBOM NPUPOJE, SKOJOTMYECKUE PHUCKHM IIPU IPOU3BOJCTBE
ANEKTPOIHEPTUH,  DIICKTPOMArHUTHOE  3arpsA3HEHUE  OKPYXKAKOUIEH  Cpelbl,
yJIbTPa3ByKOBasi [MAarHOCTUKAa B MEJUILIMHE, ONTHUYECKHE SIBIICHUS B JKHUBOWU
OpUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TENl, MEXaHM3Mbl O0pa30BaHUS KPUCTALUIMYECKOM PEMIETKH, CHEKTPaIbHbIN
aHaJIu3.

T'eocpagpua: marHuTHbIE TIONOCAa 3€MJIM, 3aJIEKM  MArHUTHBIX  PYI,
(dhoTocréMKa 3eMHOM TOBEPXHOCTH, cericmorpad.

Texnonozua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
aNieKTpoaABUraTeNb SkoOu, reHepaTop NMEPEMEHHOrO0 TOKa, MHAYKIMOHHAs IEYb,
JUHUU 3JIEKTPONEPENay, 3JIEKTPOJBUTATENb, paaap, PAIUONPUEMHHK, TEIEBU30P,
anteHHa, TtenedoH, CBY-neub, ynabTpa3BykoBas JUArHOCTHMKAa B TEXHUKE,



HpOeKHHOHHbIﬁ aIrIrapar, BOJJOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CITYTHHUKOBBLIC
HpI/IéMHI/IKI/I, AACPHASA SOHEPICTHKA U OKOJIOIHYCCKHEC aCIICKThI e€ pa3BUTH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA [TIPOI'PAMMBI 110 ®U3UKE
HA YVYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHDBIE
PE3VJIbTATDI

JIMUYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHMS yueOHoro mnpenmera «Duszukan
JOJIKHBI OTPaXKaTh TOTOBHOCTh U CITIOCOOHOCTH OOYUYAIOIIMXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOH I[€HHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHH, COOTBETCTBYIOIINX
TPaJAMIIMOHHBIM I[EHHOCTSIM POCCHUHCKOrO OOIIEeCTBa, PACHIUPEHHUE >KU3HEHHOTO
OMbITa U OMbITA JACITEIHLHOCTH B MPOIECCE peain3allid OCHOBHBIX HaIpaBICHUM
BOCIIUTATENILHOU JIEATEbHOCTH, B TOM YHUCJIE B YACTH:

rPa’kKIAHCKOr0 BOCIIUTAHUS:

e C(hHOPMHUPOBAHHOCTH TPAXKIAAHCKOM  MO3UIIMM  OOydaromerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIECTBA;

e TMPHUHATHE TPAJAULIHUOHHBIX OOIIEYETOBEUECKHX T'yMAaHUCTHYECKUX H
JEMOKPAaTUYECKUX LIEHHOCTE;

e TOTOBHOCTbH BECTH COBMECTHYIO JIE€ATEIbHOCTh B MHTEPECAX IPaKIaHCKOTO
oOmiecTBa, y4YacTBOBaTh B CaMOYINPABJICHUU B 00pa3oBaTeIbHOMN
OpraHu3aluu;

e YMEHHE B3aUMOJCHCTBOBaTH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBUU C UX (DYHKIIUSMU U HaA3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKOM IESITEIILHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHMSA:

e C(OPMHUPOBAHHOCTH  POCCHICKOM IPaKIaHCKOIN UJCHTUYHOCTH,
NaTPUOTHU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYJApCTBEHHBIM CHUMBOJIaM, JOCTHUKECHHIM
POCCUNCKHUX YUEHBIX B 001aCTH (PU3UKHU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHHUS;

e CIIOCOOHOCTH OIIEHUBATh CUTYallMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHUPYSACh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YHUCIIE B AESATEIBHOCTH YUYEHOIO;

e OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMBOIO Oy IyIIETO.

ICTETUYECKOr0 BOCIIUTAHUS:

e DOCTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYas OCTETUKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPY0BOT0 BOCIIMTAHUS:



WHTEPEC K Pa3InIHBIM cepaM MpoPeCCHOHATEHON AESITEIHHOCTH, B TOM
YHUClIe CBS3aHHBIM ¢ (U3UKOH W TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyAyIIeH MpodecCHu U PeaTn30BbIBATh COOCTBCHHBIC
KU3HCHHBIC TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpa3OBaHUIO B
o0nacty GU3MKH HA TIPOTSHKEHUU BCEH JKU3HH.

IKOJOI'HY€CKOro BOClinTaHusd .

c(hOPMUPOBAHHOCTh JKOJIOTHYECKON KYJBTYPhI, OCO3HAHUE TJI00AIBHOTO
XapakTepa dKOJOTHIECKUX MPOoOJIeM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE JCHCTBUUA B OKpYyXKalolleld cpele Ha
OCHOBE 3HAHMS 1IeJIel YCTOMUMBOTO Pa3BUTHS YE€JIOBEUECTBA;

paciiupeHue OmbITa JEATCIbHOCTH SKOJOTHMYECKON HampaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKE.

HEHHOCTH HAYYHOI'O IO3HAHHUA:

chOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHUE IIEHHOCTH HAY4YHOU JEATEIbHOCTH, FOTOBHOCTh B IIPOLIECCE
u3yuyeHus: (U3UKU OCYIIECTBISATh MPOCKTHYI0 M HCCIEI0BATEILCKYIO
NEeSATENbHOCTh MHJIUBUAYAIIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUS
Ba3oBble Jornueckue qeicTBUA:

CaMOCTOATEIbHO  (OPMYJIMPOBATH M AKTyaJIH3UpOBaTh  MpPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JEATEIbHOCTH, 3a/1aBaTh IMAapaMETpbl U KPUTEPUU HUX
JOCTUKEHUS;

BBISIBJISITh  3aKOHOMEPHOCTHM M NPOTUBOPEUYUST B paccMaTPUBAEMbIX
(bU3UYECKUX SABJICHUSX;

pa3pabarbiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHAIN3a UMEIOIINXCS
MaTepuabHbIX U HEMaTEePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATEIIBHOCTb, OILIEHUBATh COOTBETCTBHE
PE3yIbTATOB LIESM, OLUEHUBATh PUCKU MOCIEACTBUM 1€ATEIbHOCTH;
KOOPJAMHUPOBaTh W  BBHINOJHATH pPabOTy B  YCIOBUAX PEAIbHOTO,
BUPTYaIbHOTO U KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PELICHUH KU3HEHHBIX MPOOIeM.

Ba3oBble ucciaenoBaTe/bCKHe 1€l CTBUSA:

BIIQJIETh HAYYHOU TEPMHUHOJIOTHEH, KIIIOUEBBIMHU MOHATUSIMU U METOJAMU
(bu3nYecKol HayKU;



BIIQJIETh  HAaBBIKAMU  y4eOHO-UCCIEAOBATEIbCKOW U IPOEKTHOM
NESATETbHOCTH B 00JacTu (DU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pelieHusl 3agad  (PU3nYecKoro
COJIEp KaHMsI, IPUMEHEHHUIO PA3TUYHBIX METOIOB TTO3HAHUS;

BIAJIETh BUJIAMU JESITEIIBHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIpETAIuH, TPEOOPa30BAaHUIO U MPUMEHEHUIO B PA3IUYHBIX yUeOHBIX
CUTyallusiX, B TOM 4YHUCJI€ MPHU CO3/IaHUM y4YEeOHBIX MPOEKTOB B 00JaCTH
bu3uKy;

BBISIBJISITh TPUYMHHO-CJIEJCTBEHHBIE CBSI3M U aKTyaJu3UpPOBATh 3ajady,
BBIIBUTATh TUINOTE3y €€ pelIeHUs, HaXOAUTh AapryMeHThl s
JI0Ka3aTeIbCTBA CBOMX YTBEP KIEHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelIeHuS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJE pEUICHUS 3aJaddl pe3yiabTaThl,
KPUTHUYECKHU OIIEHUBATh WX JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POpMyIUpOBaTH COOCTBEHHBIE 3aJayu B 00pa3oBaTEIbHOI
JESITENBHOCTH, B TOM YHUCIIE NPU U3YUCHUH (PU3UKH;

J1aBaTh OLICHKY HOBBIM CUTYaIIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTh 3HaHUA 10 (U3UKE B TPAKTUYECKYIO O00JacTh
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;
BBIIBUTAaTh HOBBIE UJIEH, IIPE/jIaraTb OpUruHHaIbHbIC TOJAXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33Ja4H, IOMYCKAIOIINE albTEPHATUBHBIE PEIICHMUS.

Pab6ora ¢ undgopmanuei:

BIIQJIETh HABBIKAMH MOJIy4eHUsT UHPOpMAIUU (PU3UUECKOTO COACpPKAHUS
U3 WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATH IOUCK,
aHaJau3, CUCTEMATHU3allMI0 U WHTEPIPETAIUI0 HHPOPMAIMU Pa3IUUYHBIX
BUJIOB ¥ (JOPM TIIPE/ICTABICHUS;

OILICHMBATh JIOCTOBEPHOCTH UH(OPMAIIHH;

UCIIOJIb30BaTh CpeICTBAa HMH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B  PEIICHUHM  KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a/lad C COOJIOJICHUEM TpPeOOBAaHUN HSPrOHOMUKH,
TEXHUKU OE€30MaCHOCTH, THUTHEHbI, pPecypcocOepeKeHHs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(POPMAITMOHHOM 0€30MacCHOCTH;

co37aBaTh TEKCThI (PU3UYECKOTO COJEpKaHHS B Pa3IMYHBIX (popmaTax ¢
y4€TOM Ha3HaueHUs HUHQPOpMAIMU U 1IeJIEBOM ayJuTOpHUH, BbIOUpas
ONTUMAJIbHYIO (DOPMY MIPEICTABIICHUS U BU3yaJTU3AIIHH.

KOMMyHI/IKaTI/IBHbIe YHuBEpCaJdbHbIC yqeﬁﬂme IlCi’iCTBPIﬂ!



OCYILECTBIIITH OOIIEHHME Ha YpOKax (U3UKK W BO BHEYPOUYHOI
NeSTeTbHOCTH;

pacno3HaBaTh NPEINOCHUIKA KOH(MIUKTHBIX CUTyallMi W CMSTr4ath
KOH(JIUKTHI,

pa3BEPHYTO U JIOTMYHO M3JAraTh CBOIO TOUYKY 3PEHHUS C MCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHMMAaTh W  HUCIOJb30BaTh  MPEUMYIECTBA  KOMaHAHOM U
WUHAUBUIYAJIbHON pabOTHI;

BBIOMpAaTh TEMAaTUKY M METOJIbl COBMECTHBIX ACHCTBUM ¢ y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOTO YJieHa KOJIJICKTHUBA,

MPUHUMATh II€IM COBMECTHOW [IEATEIbHOCTH, OPTraHU30BbIBATH U
KOOPJIMHUPOBATh JEHUCTBUA TO €€ JOCTHIXKEHHUIO: COCTaBJIATh IJIaH
JEUCTBUH, pacpeessiTh PO C yUETOM MHEHUN YYaCTHUKOB, 00CYX1aTh
PE3YNbTAaThl COBMECTHOM PabOTHI;

OILICHMBATh KAaueCTBO CBOEr0 BKJAJa M KAXKIOTO y4yaCTHHKA KOMaHIbI B
oOI1IMiA pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE IPOEKTHI, OLEHWBATH HUAEH C TO3UIMU HOBHU3HBI,
OPUTHMHAIILHOCTH, MTPAKTUYECKOIN 3HAYNMOCTH;

OCYHIIECTBIJISITh TO3UTUBHOE CTPATETUYECKOE TIOBEJCHUE B PA3IMYHBIX
CUTyallUsiX,  TPOSABIATb  TBOPYECTBO M BOOOpakeHUEe,  ObITh
MHUIUATUBHBIM.

PeryisiTuBHbIEe YHUBEPCAJIbHbIE y4eOHbIE 1eliCTBUSA
Camoopranuzauus:

CaMOCTOSITEIbHO ~ OCYIIECTBJISITh  [MO3HABATEIbHYIO JEATEIbHOCTh B
obsactTu (PU3MKKM W ACTPOHOMHMH, BBISBIATH NPOOJIEMBbI, CTaBUTh W
dhopMyIHpOBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTABJIATH IJIAH PEIICHHS PACUETHBIX U Ka4eCTBEHHBIX
3a/1a4, TJ1aH BBITIOJHEHHS MPAKTUYECKOM PabOThl ¢ yU4ETOM HMEIOITUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOYTCHUI;

JIaBaTh OIICHKY HOBBIM CHTYaIIHIM;

pacuiupsTh paMKd ~ y4eOHOro TmpeaMera Ha  OCHOBE  JIMYHBIX
NPEAIIOYTEHNM;

JenaTh OCO3HAHHBIM BBIOOP, apryMEeHTHpPOBAaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IPYIAULIMA B 00JIACTH
(hU3UKH, TTOCTOSSHHO TOBBIIIATh CBOM 0Opa30BaTENBHBIM M KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, AMOIUOHATIbHBIM MHTEJLJIEKT:



JaBaTh OLICHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JICSITEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJ€Th HABBIKAMHU TIO3HABATEIBbHOM pediekcMM Kak  OCO3HAHUS
COBEPILAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAHMUM;

UCIIOJIB30BaTh NPHEMBI peduieKCuM JJI1 OIEHKH CHUTyalldd, BBIOOpA
BEPHOI'O PEIICHHUS;

yMETh OILICHMBaTh PUCKHM M CBOECBPEMEHHO MPUHUMATh PEIICHUS IO UX
CHIKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBl JIPYTMX TpPU aHAIU3€ pPEe3yJIbTaTOB
JIEATSIILHOCTH;

IPUHUMATH ce0s, MOHUMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTryMEHTBI JIPYTUX TPU aHAINU3€ pPE3yJbTaTOB
JeSITeIbHOCTH;

IPU3HABATh CBOE MPABO U MPaBO JAPYTUX HA OIIHUOKH.

B mporecce mOCTMXEHHSI TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI IO
buzuke I YpOBHS CpeaHero oOmiero oOpa3oBaHus y 0O0y4arommxcs

COBEPIIIEHCTBYETCS AYMOIMOHATBHBIN WHTEJICKT, MIPEAToIaraomun
c(hOpMUPOBAHHOCT:
e CaMOCO3HAHMS,  BKIIOYAIOMIETO  CIIOCOOHOCTh  MOHUMAaTh  CBOE

AMOIIMOHAILHOE COCTOSHHE, BUACTh HANPABICHUS Pa3BUTHSI COOCTBEHHOMN
AMOIMOHAILHOM Cdephl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyTUPOBAHMSI, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHE, CIIOCOOHOCTH aJaNTHPOBATHCA K
OMOIMOHATBLHBIM WU3MEHCHHUSIM U TPOSBIATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHKEHUIO TIeIN
U yCIeXy, ONTHMH3M, HHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh, UCXOS H3
CBOMX BO3MOYKHOCTEH;

OMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh IMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHUX, YYUTBIBATh €r0 TMPHU OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJILHBIX ~ HABBIKOB, BKJIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWUBAThH
OTHONICHUS C JAPYTUMH JIOABMH, 3a00THTHCS, MPOSIBISITH WHTEPEC U
pazpemarh KOH(DIUKTHI.

IMPEAMETHBIE PE3VYJIBTATDI



K xoHiy oOyuenust B 10 knacce mpenMeTHbIE pPe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJAKHBI OTpaxaTh CHOPMUPOBAHHOCTH Y OOYHAIOLIUXCS YMEHUM:

NOHMMATh pOJib (UMK B  DKOHOMUYECKOH, TEXHOJIOTHYECKOM,
OKOJIOTMYECKOM, COIMaTbHOM M OATUYECKOW cdepax AesaTeIbHOCTH
4eJioBeKa, pojib U MECTO (PU3MKH B COBPEMEHHOIN HAay4YHOW KapTHHE MUPA,
3HAYEHUE OIMCATEIbHONW, CHCTEeMATH3UPYIOLIEH, OOBSICHUTENbHON U
MPOTHOCTUYECKOW  (QyHKUMI  (U3UYECKOW TEOpUM —  MEXaHUKH,
MOJIEKYJISIPHOU (DU3MKUA U TEPMOIMHAMHUKU, POJb (PU3MUECKONW TEOpUHU B
dhopmMupoBaHUU MpeACTaBICHUM 0 (PU3NYECKON KapTHHE MUPA;

pas3nuyaTth yYCIOBUS MPUMEHUMOCTH Mojeleld (U3HYEeCKUX Tel U
MpOIIECCOB  (SIBJICHUI): HHEpIMalbHAsl CcUCTeMa OTcuéra, al0COIIOTHO
TBEpIOE TENO, MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBUKEHUE,
CBOOOJIHOE TMajicHue, abCOMIOTHO yrpyras aedopmarusi, aOCOJIOTHO
yIpyroe u abCOJIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEH Ta3a, )KUJIKOCTU
1 TBEPAOTO (KPUCTAJUIMYECKOT0) Teja, MACaTbHbIN Ta3, TOUCUHBINA 3apsil,
OJTHOPOJIHOE 3JIEKTPUUYECKOE TOJIE;

pasznuyarh ycioBUs (FpaHMIIBI, 00JIACTH) MPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, MOHMMATh BCEOOILIMN XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTD KCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBATh M OOBSACHATH MEXAaHWYECKHE IMIPOLIECChl W  SIBJICHUA,
UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHUS U 3aKOHbI MEXAHUKH (OTHOCHTEIBHOCTD
MEXaHUYECKOr0 JIBIKEHHUSA, (DOPMYJIbI KUHEMAaTUKH PAaBHOYCKOPEHHOTO
JBUKEHUSI, MpeoOpa3zoBanus ['anmumies JUisi CKOPOCTH M TEpeMEelleHHUS,
3akoHbl HblOTOHA, MOPHUHIUMI  OTHOCUTENbHOCTH [anunes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPTUH, CBA3b PabOTHI CHIIBI C M3MEHEHHEM MEXaHMYECKOW SHEPTUH,
YCJIOBHUSI paBHOBECHs TBEPAOrO Teia), NpPU OSTOM HCIOJIb30BaTh
MaTEMaTHYECKOE BBIpaKEHUE 3aKOHOB, yKa3bIBaTh yCIIOBHS
NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuil ["anumes, BToporo
U TpeTbero 3aKoHOB HbIOTOHA, 3aKOHOB COXpPAHEHHS HUMILYJbCa H
MEXaHUYECKOUW SHEPTuH, 3aKOHA BCEMUPHOTO TSITOTEHUS,;

aHAJM3UPOBATH U OOBACHSTH TEIJIOBBIE MPOIIECCHl U SIBICHUS, UCTOJb3YSI
ocHOBHbIEe TmoNOkeHUsT MKT u 3aKOHBI MOJEKYJSIpHON (QU3UKU U
TePMOJAMHAMUKHU (CBSI3b JIaBJICHHMSI HJIEaIbHOIO Ta3a Cco CpeaHel
KMHETUYECKOM JHEPrueil TEIUIOBOrO JBWKEHHMS M KOHLEHTpalueWl ero
MOJIEKYJ, CBSI3b TEMIEpaTypbl BEIIECTBA CO CpPEIHEM KUHETHYECKOU
SHEPIHeN TEIIOBOrO JBMKEHUSI €r0 YacCTHUll, CBSI3b JIaBJICHUS UACATBHOTO
raza C KOHIEHTpPAallMEd MOJIEKYJ] M €ro TEeMIEepaTypord, YpaBHEHHE
MenneneeBa—Knamneipona, nepBbli 3aKOH TEPMOAMHAMHUKH, 3aKOH



COXpaHEHMs PHEPTUM B TEIUIOBBIX MpoOlieccax), MPU STOM HCIOIb30BaTh
MaTeMaTH4ECKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
IPUMEHUMOCTH ypaBHEeHHsI MenaeneeBa—KianeiipoHa;

aHANMM3UPOBATh U  OOBICHATH DJIEKTPUYECKHUE SBJIICHUS, HCIIOJIb3YS
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI DJIEKTPOJAMHAMHKHU (3aKOH COXpaHEHUs
ANEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAJIbHOCTh
ANEKTPOCTATUYECKOTO TOJS, NPUHLMIN CYNEPHO3UIUU ISIEKTPUUECKUX
NOJIEH, MPU 3TOM YKa3blBasl yCIIOBHS NPUMEHHUMOCTH 3akoHa KyioHa, a
TAaKK€ MPAKTUYECKH BAXKHBIE COOTHOILIEHUA: 3aKOHbI OMa s y4yacTka
Henu W Uil 3aMKHYTOM DJIEKTPUYECKOM Menu, 3akoH Jlxoyns—JIeHna,
npaBuiia Kupxroda, 3akonsl @apajes 11 3JIEKTPOIIn3a);

ONMMCHIBATh (PU3UYECKUE TPOIECChl W SIBICHUS, HCIONB3YyS BEIUYHHBIL:
nepeMenIeHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEa U CUCTEMBI T, CUJIA,
MOMEHT CHWJIbl, JaBJIE€HHUE, ITOTCHUUAJIbHAS DSHEPrus, KHUHETUYECKAs
DHEpPrus, MEXaHWuecKas JHeprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEIHHOE
YCKOpEHHUE, CHJIA TSIKECTH, CUJIa YIPYTOCTH, CUJIa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJCHCTBUS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
SHEprusi ynpyrou nepopManvii MOpPYXKUHBI, KOJIUYECTBO TEIUIOTHI,
abcoiroTHas TeMmrieparypa Teia, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSS
DHEPrus HJICaJTHbHOTO OJHOATOMHOrO Ta3za, padoTa UACAIbHOrO rasa,
OTHOCHUTENIbHAs BIaXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEmioBOro
IBUTATENS; DJIEKTPUUECKOE MOJIe, HAPSKEHHOCTh JIEKTPUUECKOTO MO,
HanpspDKEHHOCTh TOJIST TOYEYHOTO 3apsAna WIM 3apsDKEHHOrO 1apa B
BAKYyM€ W B JUAJIEKTPUKE, MOTECHIMAT 3JJIEKTPOCTATHYECKOTO OIS,
Pa3sHOCTh  MOTEHIMAJOB, JJEKTPOJIBHXKYIIAas  CWJla, CHJa  TOKa,
HaIpPSKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKass EMKOCTh IUIOCKOTrO
KOHJEHCATOpa, CONPOTHBICHHE YYacTKa ILEMUA C NOCIEAOBATEIbHBIM H
napajuieJIbHBIM COEIMHEHUEM PE3UCTOPOB, IHEPTHUS FTEKTPUUYECKOTO OIS
KOHJIEHCATOPa;

OOBSCHATh  OCOOCHHOCTH  TPOTEKaHHWS  (U3NYECKUX  SBJICHUM:
MEXAHUYECKOE JIBMKCHHE, TEIJIOBOE JBHKEHHE YACTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JABMXeHUe, nuddysus, ucrnapeHue,
KUIICHHE U KOHJEHCAIUs, IUIABJICHUE U KPUCTAIIIN3ALNS, HAIIPABICHHOCTD
TEIUIONEPENAYH, FIEKTPU3AUS TEJ, SKBUIMOTEHIHAIBHOCTh MTOBEPXHOCTH
3apsHKEHHOTO TIPOBOJIHUKA;

MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUECKOUN BEIMYUHBI OT
OpPYyrol ¢  HCHOJIb30BAHMEM  TMpPSMBIX  HU3MEPEHUW, TPU  ATOM
KOHCTPYUPOBaTh yCTaHOBKY, (DUKCUPOBATH pPE3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHJIE TpapuKoB ¢ Y4YETOM



a0COJIIOTHBIX MOTPEIIHOCTEH U3MEPEHHU, 1eNlaTh BBIBOABI 110 pe3yJbTaTaM
UCCIIEIOBAHUS;

NPOBOAUTH KOCBEHHbIE H3MEpeHUs: (U3MYECKUX BEJIMYMH, MPU ITOM
BBIOMpATh ONTUMAJbHBIM METOJ W3MEpPEHHs, OLIEHHWBATH A0OCOJIOTHBIE U
OTHOCHUTEJIbHBIC TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOAUTH OTBITHI 10 MPOBEPKE MPEIOKEHHON TUIIOTE3bI: TIIAHUPOBATH
AKCHIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYeHHbIE PE3yJIbTaThl M JieJaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUIOTE3bI;

coOJII0aTh MpaBMiia 0E30aCHOTO TPyAa MPHU MPOBEACHUU UCCIIETOBAHUN
B paMKax y4eOHOro 5KCIEpUMEHTa, TMpPaKTUKyMa U  y4eOHO-
UCCIIEIOBATENbCKOM M TPOEKTHOM JEATENTbHOCTH C HCIOIb30BAHUEM
MU3MEPUTENIBHBIX YCTPOMUCTB U Ja00OPATOPHOTO 000PYI0BAHMUS;

pemarb pacu€THblE 3aJaud C SBHO 3aJlaHHONM M HESBHO 3aJaHHOMU
¢bu3nueckol MOJIENbI0: HA OCHOBAaHWM aHajIn3a YCJIOBHUS OOOCHOBBLIBATH
BBIOOp (u3HMUecKOW MoOJeNH, OTBeyarlleld TpeOOBaHUAM 3a/JayH,
OPUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
(¢u3nYeCKUX TEOpU MpPU HCHOJIB30BAHUM MATEMaTUYECKUX METO/OB
pelIeHHs 3a/1a4, MPOBOAUTh PAcuEThl HA OCHOBAHUM UMEIOUTUXCS JaHHBIX,
aHAIM3UPOBATh PE3yJIbTaThl U KOPPEKTHUPOBATH METOJbI PEIICHUS C
y4€TOM MOJTYyUYEHHBIX PE3YJIbTATOB;

pelath KadyecTBEHHbIE 3aJlauM, TpeOyrollne NPUMEHEHUS 3HAHUU U3
Pa3HBIX pa3AesoB Kypca (U3UKH, a TaK)Ke MHTErpalluy 3HaHUM U3 IPYTrUx
MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
LETIOYKY PACCYKJICHHUM C OMOPOM HAa U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GUBUYCCKUE SIBICHUS;

UCIIOIb30BaTh TEOPETHUUECKUE 3HAHUS JJIsi OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB pabOThl U3MEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTMYECKHUX MPOIIECCOB;

NPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBACHEHHE MPOIIECCOB OKPYKAOUIETO
MHUpa, B Pa3BUTUE TEXHUKHU U TE€XHOJIOTUH;

aHAJIM3UPOBATH U OLIEHUBATH MOCIEIACTBUS OBITOBOW M MPOU3BOICTBEHHOM
NESTETbHOCTA 4YEJIOBEKa, CBS3aHHOM C (DU3MYECKUMHU TIpolieccaMu, C
MO3UIMH HKOJIOTUYECKOM 0€30MacCHOCTH, MPEACTaBICHUHN O palliOHAIIBHOM
MPUPOJIONOJIH30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKCHUMN
HAyKd M TEXHOJIOTMM [JIsl JajbHEHIIero pa3BUTUS YEJIOBEYECKOTO
o0IIecTBa;



MPUMEHSITh pa3IuyHble CrOCOObI paboThl ¢ HHpopMaluen Gpu3nueckoro
COJIEpXKaHUSI C MCIOJIb30BAHMEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX
TEXHOJIOTUH, MPU ATOM HCIIOJIH30BaTh COBPEMEHHbIE HH(pOPMAIMOHHBIC
TEXHOJIOTUU JJI TIOMCKA, MepepabOoTKU M MpeAbsSBICHUS Y4eOHOH W
HAYYHO-TIOMYJIAPHON UH(OPMAIUHU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUU
nHbOpMAalMK, TIOJYYEHHONW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHAJTU3UPOBATH  MOJy4yaeMyr  HMHQOpMalnMil0 W OlEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIu3a UCTOYHUKA MH(OpPMAIUK;

IPOSIBIIATH OpraHu3aliOHHbIC U M03HABATEJIbHBIC yMEHUs
CaMOCTOSITEILHOTO  MPUOOpPETEHHs HOBBIX 3HAHUM B  Ipoliecce
BBITIOJTHEHUS IPOEKTHBIX M Y4eOHO-MCCIIEIOBATENbCKUX PadOT;

paboTaTh B Tpymme C HUCHOJHEHHEM pa3IMYHBIX COIMANBHBIX pOJEH,
TUTAHUPOBATH PadOTy TPYMIIBI, PALIMOHATIBEHO PACIPENETSATh ACSITEIbHOCTh
B HECTaHAAPTHBIX CUTYyaIUsAX, aJeKBAaTHO OIEHUBATh BKJAJl KAKIOTO M3
YYaCTHUKOB IPYMIIBI B PEIIEHUE paccMaTpUBaEMON TPOOTIEMBI;

NPOSIBIIATh MOTHBAIUIO K Oyayiel npoheccnoHaNbHON AESITEIbHOCTH 110
CIICIIMATBLHOCTIM (DPU3UKO-TEXHUYECKOTO MPOdUIIS.

K xonmy oOyuenust B 11 Knacce mpenMeTHbIE Pe3yJibTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CHOPMUPOBAHHOCTH Y OOYHAIOLIUXCS YMEHUM:

NOHMMATh pOJib (UMK B  DKOHOMHUYECKOH, TEXHOJOTHYECKOM,
COLIMAJIHOM M 3TUYECKOU cepax NesaTeTbHOCTH YeIOBeKa, POJib U MECTO
(¢bU3UKK B COBPEMEHHOW HAay4YHOW KapTHHE MHpA, POJIb ACTPOHOMHUU B
MPAKTUUYECKON  JICSITENLHOCTH 4eloBeKa U JaJIbHEHIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHUH, 3HAYEHUE ONMMCATENbHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTEIBHON M NPOTrHOCTUYECKOM (PyHKIuU (uznueckoil teopun —
ANEKTPOJAUHAMUKH, CHEIUATbHON TEOPUM OTHOCUTEIHLHOCTH, KBaHTOBOM
¢bu3uku, poab ¢u3HUeckod Teopuu B (HOPMHUPOBAHUU MPEACTABICHUN O
¢dbu3nueckol KapTUHE MUpPA, MECTO (PU3UYECKON KapTHHBI MUpa B 0OIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX IIPEACTABICHUN O IPUPOJE;
paziuyarh YCJIOBUSL TPUMEHUMOCTH Mojened (Uu3Myeckux Ten u
IPOIECCOB  (SIBIICHUH): OJHOPOJHOE ODIIEKTPUYECKOE U  OJHOPOIHOE
MarHuTHOE TOJis, TAPMOHHYECKUE KOJIeOaHusl, MAaTEMaTUUYECKUN MasiTHUK,
UJCaTbHBIN TMPYKUHHBIM MasSTHUK, TAPMOHUYECKHUE BOJIHBI, WJEaTbHBIN
KoJieOaTebHbIN KOHTYP, TOHKasI JIMH3a, MOJIeJIel aToMa, aTOMHOTIO sijipa u
KBaHTOBOM MOJIEIIA CBETA;

pasznuyarh ycinoBusl (FpaHMIIBl, 00JIACTH) MPUMEHUMOCTH (HU3UUIECKUX
3aKOHOB, TMOHMMAaTh BCEOOUIUH XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTD KCIIOJIb30BaHUS YACTHBIX 3aKOHOB;



aHAJTM3UPOBATh U OOBSCHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUS,
UCIIONb3Ys OCHOBHBIE TIOJIOXKEHUS M 3aKOHBI JJIEKTPOJMHAMUKUA U
CHelUaIbHOW  TEOpPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHCHHS
AJEKTPUYECKOrO 3apsiga, cuwia Awmnepa, cuina JlopeHna, 3akoH
AJEKTPOMArHUTHOM  WMHAYKIMH, npaBwio  Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE OJJIEKTPUYECKOW II€MU CO CKOPOCTHIO
W3MEHEHUSI  CWUJIbl  TOKAa,  IMOCTYJaThl  CHEIUAIbHON  TEOpUHu
OTHOCHUTEJIbHOCTU DUHINTEHHA);

aHAJM3UPOBATH U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIOJb3YSI
MOJIOXKEHUS ~ KBAaHTOBOM  ¢u3uku  (ypaBHeHHWE  OWHINTEHHA IS
dboroddpdexra, mnepBelii U BTOpoM mocrtynarsl bopa, mnpuHIMI
COOTHOIIIEHUS HeomnpeaenéHHocTelt ['ei3enOepra, 3aKOHBI COXpaHEHHUS
3apsiI0BOIO0 U MAaCCOBOTO YHUCEN U DHEPIUHU B SJACPHBIX PEAKLUSIX, 3aKOH
PaaroOaKTUBHOTO paciaua);

OMHUCHIBATh (DU3NYECKHE TPOIECCHl W SIBJICHUS, WUCMOJb3Ysl BEIMYUHBI:
HaIpPsHKEHHOCTD JIEKTPUYECKOTO TOJIsl, MOTEHIINAN 3JIEKTPOCTaTUYECKOTO
NoJisi, Pa3HOCTh IOTEHIMAJIOB, DJICKTPOABWKYILIAS CHUJIA, WHIYKIUA
MarHMTHOTO TOJIsl, MarHUTHBIA MOTOK, cuja Ammepa, WHIYKTUBHOCTD,
ANEKTPOJIBUKYIAs CUJIa CAMOMHIYKIIMH, HHEPrUsi MarHUTHOIO MOJIA
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUM MMITYJIbC, TIOJIHAs DHEPrus,
DHEPTHs TIOKOsI CBOOOJHOM 4YAaCTHIIBI, SHEPrUs M UMNYJIbCc (OTOHA,
MacCOBOE€ YHMCJIO U 3apsijl siApa, SHEPTUS CBSI3U SAPa;

OOBSICHATH ~ OCOOCHHOCTHM  MPOTEKaHWs  (DU3UYECKUX  SIBJICHUM:
ANEKTPOMArHUTHAsE UHAYKIIUS, CAMOUHIYKIIHS, PE30HAHC, UHTEep(DepeHIIHs
BOJH, JAudpakuus, AUCHEPCHUs, TOJHOE BHYTPEHHEE OTpa)xKeHHUe,
dbortoanektpuueckuii dpdekt (portodrddekt), ampda- m Oera-pacmabi
aep, raMma-uslydeHue saep, (Gu3nyeckue MNPUHIUIBI CIEKTPaTIbHOTO
aHaju3a u paboTHI Jla3epa;

ONpPEAC/ATh HAMpPABICHUE WHIYKIIMA MAarHUTHOTO TOJISl MPOBOJHHUKA C
TOKOM, CUJIbI AMriepa u cuibl JIopeHiia;

CTPOUTH U300paKEHHE, CO3aBaEMOE INIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBAThH €r0 XapaKTePUCTUKHU;

MPUMEHSITH OCHOBOIIOJIAraIOIINEe ACTPOHOMUYECKUE TOHATHUS, TEOPUH U
3aKOHBI JJI1 aHaimu3a W OOBACHEHHUS  (PU3HUUYECKUX  IIPOIECCOB,
MPOUCXOMSAIIMX B 3BE371aX, B 3BE3JHBIX CHUCTEMAX, B MEKTaJIaKTUYECKOU
cpeze; IBMKEHUsI HeOSCHBIX Tel, IBOJIIOIUH 3BE3/] U BeeneHHol;
IPOBOJIUTh HCCIEOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYHUH C
UCIIOIb30BAaHUEM TMPSMBIX HM3MEPEHHI, MpHU OSTOM KOHCTPYUPOBATh
YCTaHOBKY, (DUKCHPOBATh pe3yJbTaThl TMOJYYCHHOH  3aBHCUMOCTH



(¢u3MYecKX BEIWYMH B BHAE TpapuKOB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTE  WM3MEPEHUM, JelaThb BBIBOABI IO  pe3yJibTaTam
UCCJIE0BAHUS;

NPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEJIMYMH, MPU ITOM
BBIOMpATh ONTUMAJIBHBIM METOJ] M3MEpPEHUs, OLIEHWBATh AOCOJIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTHU MPSAMBIX U KOCBEHHBIX U3MEPECHUI;
MIPOBOJIUTH OMBITHI 110 MPOBEPKE MPETIOKEHHON TUIMOTE3bI: MIJIaHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIyYEHHbIE PEe3yibTaThl U JenaTh BBIBOJ O CTaTyce MPEaJIOKEHHON
TUIIOTE3BI;

OMUCHIBATh METO/IbI MOJYUYECHHS] HAYUYHBIX aCTPOHOMHUUYECKUX 3HAHUI;
coOII0aTh MpaBMiia 0E30MaCHOTO TPyAa MPHU MPOBEICHUU UCCIIECTOBAHUN
B paMKax y4yeOHOro DJKCIEpUMEHTa, TMpaKTUKymMa U  Yy4eOHO-
UCCJIEA0BATENbCKOW M TPOEKTHOW JIEATEIIBHOCTH C HCIHOJIb30BAaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB M J1a0OPATOPHOTO 000PYIOBAHUS;

pemarh pacdy€THhIE 3aJa4d C SIBHO 33JaHHOW M HESBHO 3aJaHHOU
¢bu3nueckod MOJENbIO: HAa OCHOBAHMM aHAlM3a YCJIOBHUS BbIOMpATH
¢duznyeckre MOJeau, OTBedarolme TpeOOBaHUSM 3a/laud, MPUMEHSTH
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAaThl (PU3NYECKUX TEOpUU
OpU  HCMOJb30BAaHMM MATEMATHYECKUX METOJIOB pEIICHUS 3aj]ad,
IPOBOJIUTH PAacUEThl HA OCHOBAaHUU MMEIOIINXCS JAHHBIX, aHAJTU3HPOBATH
pe3yabTaThl U KOPPEKTHUPOBATH METOABI PELICHUS C YYETOM MOJTYYEHHBIX
PE3YyIbTATOB;

pelaTh KadyeCTBEHHBIE 3a/laud, TPEOYIoIINe NPUMEHEHUsS 3HAaHUM U3
Pa3HBIX pa3AesioB Kypca (U3UKH, a TAaK)Ke MHTErpalluy 3HaHUM U3 IPYTrux
IPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBAaTh JIOTHYECKYIO
LETIOYKY PACCyKJIEHHUM C OMOPOi HAa U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3NYECKUE SBJICHUS,

UCIIONIb30BaTh TEOPETHUECKHE 3HAHUS I OOBIACHEHHS OCHOBHBIX
NPUHIIMIIOB pabOThl U3MEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MTPOIIECCOB;

MPUBOJUTh MPUMEPHl BKJIaJa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBACHEHHE MPOIIECCOB OKPYKAOUIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

aHAIM3UPOBATH M OLICHUBATH MOCJIEICTBUS OBITOBOW M IIPOM3BOJICTBEHHOMN
NESATeIbHOCTA 4YEJIOBEKa, CBSI3aHHOW C (DU3UYECKUMU TIpolleccaMu, C
MO3UIUHN HKOJIOTHYECKOM 0€30MacHOCTH, MPECTABICHUI O palliOHAIIBHOM
MIPUPOJIONOIB30BAHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUHN



HAayKM ¥ TEXHOJOTUM MJid JajdbHEWIIEero pPa3BUTHS YEJIOBEUECKOTO
o0IIecTBa;

NPUMEHSTh PAa3IMYHbIE CIOCOOBI paboThl ¢ MHpOpManuen (QpU3NIecKoro
COJIEp)KaHMsI C HCIOJb30BAHMEM COBPEMEHHBIX HMH(GOPMAIMOHHBIX
TEXHOJIOTUH, MPU ITOM HCIIOJIH30BAaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JJI TIOMCKA, MepepaboTKU M MpeAbsSBICHUS Y4eOHOH H
Hay4YHO-TIOMYJISIPHOW HUHPOPMAINU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUU
nHbOpMAalMK, TIOJYYEHHONW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHAJTM3UpPOBATh  MOJy4yaeMylr  HUHQOpMalnMio W OlEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIu3a UCTOYHUKA UHGOPMAIUK;

NPOSIBIIATD OpraHu3aliOHHbIC u M03HABATEJIbHBIC yMEHUs
CaMOCTOSITEJILHOTO ~ NMPUOOpETEeHUsT HOBBIX 3HAHUW B TIpolecce
BBITIOJTHEHUSI TPOEKTHBIX M Y4eOHO-MCCIIeIOBATENbCKUX PadoT;

paboTaTh B Tpymme C MCHOJHEHHEM pa3IMYHBIX COIMANBHBIX pOJIEH,
IJIAHUPOBATh PabOTy TPYIIIbI, PAlIMOHAIIBHO PaCHpEACISITh ACSITEIbHOCTh
B HECTaHJAPTHBIX CUTYyaIlUsX, aJeKBaTHO OIEHUBATh BKJAJl KaXKIOTO M3
YYaCTHUKOB IPYMIIbI B PEILIEHHE paccMaTpUBaeMOM TPOOIEMBI;

NPOSIBIATh MOTHBAIUIO K Oyayiel npoheccuoHaNbHON AESITEIbHOCTH 110
CHEIHUANTBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODUIIS.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoJinuectBo yacos DJIeKTPOHHbIE
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TIepeEXO bl https://m.edsoo.ru/f16b68d7
HUroro no paznery 49
Paznen 4. DJEKTPOAUHAMUKA
Bubnuoreka [IOK
4.1 DneKTputieckoe nose 24 https://m.edsoo.ru/f16b68d7
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HUroro no paznery 16
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INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUA
OCHOBHOMI OBPA30OBATEJBHOM IMPOI'PAMMBI10 KJTACC

Kon
NMpoBepsIeMOro
pe3yJabTaTa

10.1

IIpoBepsieMble npeMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

JleMOHCTpUpPOBaTh Ha IpUMEpax poJib U MECTO (U3UKU B (POPMHUPOBAHUU
COBPEMEHHON HAay4YHON KapTHUHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHHUKHU
U TEXHOJIOTUH, B IPAKTUYECKOM NEATEIbHOCTH JIIOAEH

10.2

Y4uThIBaTh TpaHULBl NPUMEHEHMS] H3YUEHHBIX (PU3MUYECKUX MOAEICH:
MaTepuanbHas TOUKa, HHEpLHaIbHas cUcTeMa 0TcUYETa, abCONIOTHO TBEPI0E
TE€JI0, UJICAJIbHBIN ra3; MOJIEIN CTPOCHHUS Ia30B, KUIKOCTEN U TBEPIBIX Tell,
TOUCYHBIN SNIEKTPUUECKUI 3apsi — PU pelieHnH HU3HUecKuX 3a1a4

10.3

Pacno3naBath puznyeckue siBieHus (IpOLECChl) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUUYECKOH TEOPUM CTPOCHHUS
BEIIECTBA M DJEKTPOJUMHAMMKHU: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBMJKEHUE, CBOOOJHOE MaJeHHE TeJl, MABMXKEHUE II0
OKPY>KHOCTH, WHEpLMs, B3auMoJeicTBUE Ten; AudQy3us, OpoyHOBCKOE
JBHM)KEHHE, CTPOCHUE KUAKOCTEH M TBEPABIX TeN, U3MEHEHHe 00b&Ma Tell
OpU HarpeBaHuu (OXJIAXKIEHHUHU), TEIUIOBOE pPaBHOBECHE, MCIIApPEHUeE,
KOHJIEHCAllUs, TUTaBJICHNE, KPUCTAILIM3AIM, KUIIEHUE, BIIAYKHOCTh BO3/lyXa,
MOBBIIICHHUE JaBJICHUs Tra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCY/E, CBS3b
MEXJly IMapaMeTpaMu COCTOSIHHMS Ta3a B M30Ipolieccax; dJIeKTpU3alus Ted,
B3aUMO/IeIiCTBHE 3apsI0B

10.4

OnuceiBaTh MEXaHUUECKOE JIBUIKEHUE, UCMOIb3Ys (PU3NUECKUE BEIMUUHBI:
KOOpPJMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KHHETHMYECKas JHEprus, IOTCHLUalbHAs JHEpPrusd,
MeXaHuueckas paboTa, MeXaHMuYecKash MOUIHOCTb, IIpU ONHUCAHUU
IIPABWJIBHO TPAKTOBAaTh (PU3MYECKUM CMBICH HCIHOJB3YEMBIX BEIMYUH, HUX
0003HaUeHUs M EIUHMIBI, HAaXOAUTHb (OPMYJIbl, CBS3bIBAIOLINE JAHHYIO
(u3NYECKYIO BEIMUMHY C IPYTMMH BETUYMHAMU

10.5

OnuceiBaTh M3YyUYCHHBIE TEIUIOBbIE CBOWCTBA TEI W TEIUIOBHIC SIBICHHS,
UCTIONB3Yysl (PU3UYECKUE BETUYHMHBL: JIaBJIEHUE ra3za, TeMIlepaTypa, CpeaHss
KHMHETH4YecKas SHEPrus Xa0THYECKOI'0 JBUYKEHUS MOJIEKYI,
CpPEIHEKBaJpaTUYHasi  CKOPOCTh  MOJIEKYJ,  KOJHMYECTBO  TEIJIOTHI,
BHYTpPEHHSSI JHEprus, pabora rasza, KOd(QQUIHEHT MNOJE3HOTO IeHCTBUS
TEIJIOBOTO JBUTATENS; MPU OMUCAaHUHU MPABWIBHO TPAKTOBATh (PU3NUYECKUU
CMBICIT UCTIOJB3YEMBIX BEJIMYMH, UX OOO3HAUYCHHS W €IUHULIBI, HAXOIUTh
(dbopMynBl, CBS3BIBAIOIIME JAHHYIO (H3UYECKYI0 BEIMYUHY C APYTUMHU
BEJIMYMHAM

10.6

OnuceiBaTh HN3YUYCHHBIC SJICKTPUYCCKHUC CBOICTBa BCIICCTBA u
QJICKTPHUYCCKUC ABJICHHA (HpOHCCCBI), HCIIOJIb3YA (1)I/I3I/I‘leCKI/I€ BCIINMYHHBI:




ANEKTPUYECKUN 3apsiji, JJIEKTPUUECKOE TI0Jie, HANpPsLKEHHOCTh TOJIA,
MOTEHIUAN, Pa3HOCTh MOTEHIIUAJIOB; MPU OMHCAHUU MPABUIIBLHO TPAKTOBATh
(U3UYECKUI CMBICI UCIIOJIb3YEeMbIX BETMYMH, UX 0003HAUEHUS U €UHUIIBI,
yKa3bIBaTh (OPMYIBI, CBSI3bIBAIOIINE TAaHHYIO (U3NYECKYI0 BEIUYUHY C
JIPYTUMU BeIMUYNHAMUI

10.7

aHAIM3UPOBATh (PU3UUYECKHUE MPOIIECCHI U SIBICHUS, UCIIOIb3YS (U3HUECCKUE
3aKOHBl M TMPUHLMIBL: 3aKOH BcemupHoro tsarorenus, I, II u III 3akoHbI
HbroToHa, 3aK0H COXpaHEHUs] MEXaHUYECKOW SHEPIruH, 3aKOH COXpaHEHHUs
MMITYJbCa, NOPUHLUUI CYNEPHO3ULMM CWI, M[PUHUOUI PABHOIPABUSA
MHEPLUHUAIBHBIX CHUCTEM OTCUETA; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHMSI BEILIECTBA, Ta30BbI€ 3aKOHbI, CBA3b CPEAHEH KHHETUYECKOMU
SHEPTUU TEIUIOBOTO JBMKEHUS MOJIEKYJI C aOCOJIOTHOW TeMIepaTypou,
MEepBbIA 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAHEHUS JIICKTPUUYECKOIrO
3apsna, 3akoH KyrnoHa; mpu 3TOM pas3nnuarh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbI, 00J1acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE NPUHLUINBI JEHCTBUS MAalIMH, M[PUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pasziauyarh  YCJIOBUA HMX  0€30IacHOro
UCIIOJIb30BaHMs B [TOBCETHEBHOM KU3HU

10.9

BBINOTHATE SKCIIEPUMEHTHI MO HCCIEAOBAHUIO (DU3HUECKUX SIBICHUN H
MIPOLIECCOB C UCTIOIB30BAHUEM MPAMBIX U KOCBEHHBIX U3MEPEHHI; TIPH 3TOM
dbopmynupoBaTh mpodiieMy (3a1ady) U TUNOTE3y Y4eOHOTo SKCIepUMEHTa,
cOOMpaTh YCTaHOBKY U3 MPEATIOKEHHOTO0 000pYJOBaHUS, TPOBOJUTH OIBIT
1 (OPMYIUPOBATH BHIBOIBI

10.10

OcyuiecTBiasATh NpsSMbIE U KOCBEHHbBIE HM3MEpPEHHUsS (PU3NUECKUX BEINYMH;
IpU 3TOM BHIOMPATh ONTHMAJbHBIN CIOCOO M3MEpPEHMs U MCIOJIb30BaTh
U3BECTHBIE METO/BI OLICHKH ITOTPEIHOCTEH U3MEPEHUN

10.11

UccnenoBary 3aBuUCHMOCTH  MEXAy (U3MYECKUMM  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TPSAMBIX HU3MEPEHHM; TpH OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHUPOBaTh  pe3yjbTaThl  TOJYYCHHOH  3aBUCHMOCTH
(U3MYEeCKUX BEJIMYMH B BUAE Tabmul U rpaduKoB, JeNIaTh BBIBOABI IO
pe3ynbTaTam HCCIIeOBaHUS

10.12

CoOnroaTh mpaBmiia 6€30MacHOr0 TPy/a MPH MPOBEJICHUN UCCIIETOBAHHUN B
paMKax  y4eOHOTrO  OKCIEPUMEHTa,  Yy4eOHO-HCCIIECAOBATEIBCKOW |
HpOCKTHOfI ACATCIIBHOCTHU C UCIOJIb30BAHUCM U3MEPHUTCIbHBIX YCTPOﬁCTB u
nabopaTopHOTO 000PYAOBAHUS

10.13

Pemarte pacuérHble 3amayu C SBHO 3aJlaHHON (DU3UYECKON MOJIEIIBIO,
UCTIONB3Yysl (PU3UYECKHE 3aKOHBI U MPUHIIUIIBI; HA OCHOBE aHaJIM3a YCJIOBHS
3a/1a4yu BHIOMPATHh (PUBMUECKYIO MOJIENb, BBIICTATh (PU3NUECKHE BEITMYUHBI
u GopMysbl, HEOOXOIUMBIE Il €€ pelieHHs, MPOBOAWTH PacyEéThl U
OIICHHBATh PEAILHOCTh TIOJYUYCHHOT'O 3HAYCHHs PU3NUECKON BETUIHHBI

10.14

Pemats KaueCTBEHHbBIE 3a/1a4u: BBICTPAaUBaTh JIOTUYECKU
HENPOTHUBOPEUYMBYIO LEMOYKY pPACCYXIEHHUH C OMOpod Ha HU3yueHHBIE




3aKOHbI, 3aKOHOMEPHOCTHU U (I)I/IBI/I‘-IGCKI/IG SIBJICHUSA

10.15

Hcnonp3oBaTh  NpU  pelleHuH  y4eOHBIX  33Jady  COBPEMEHHBIE
MHGOpPMAIMOHHBIE  TEXHOJNOTMU  JUIsl  IIOMCKA, CTPYKTYPUpPOBaHWS,
UHTEpPIpPETallMd W NOPEJACTaBICHUsS Y4eOHOW U  HayYHO-NOMYJISPHOU
nH(pOpMaIMK, IOJYYEHHOM U3 pa3In4HbIX HCTOYHUKOB; KPUTHUYECKH
aHaJIM3UPOBATh MOJTy4yaeMyto HH(POpMALIKIO

10.16

[TpuBoaUTH MpUMEPHI BKJIaJa POCCUHCKHUX U 3apyO0eKHBIX YUEHBIX-(DU3HKOB
B pa3BUTUE HayKd, OOBSICHEHHME IIPOLECCOB OKPYXKAIOIIEro Mupa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHH

10.17

Hcnonp3oBaTh TEOpETHUECKUE 3HAHUS MO (DPU3HKE B TOBCEIHEBHOU >KH3HU
Uit o0ecnieyeHus: O€30MacHOCTH TMpH  OOpalleHHuH ¢ TpudopamMu U
TEXHHYECKUMHU yCTPOHUCTBAMHU, JIJISI COXPAaHEHUS 3J0POBBS M COOIOJICHUS
HOPM SKOJIOTHYECKOTO MOBEJICHHS B OKpYIKAIOIIEeH cpeie

10.18

PaGoraTe B rpynme ¢ BBHIMOJTHEHWEM pa3IWYHBIX COLMAJIBHBIX pOJIEH,
IJIAaHUPOBATH PA0OTyY TPYIIIBI, PALIMOHATIBLHO PACIPEACTATh 00sI3aHHOCTH U
IJIAaHUPOBATh JIEATEIBPHOCTh B HECTAHIAPTHBIX CHUTYallUAX, AaJeKBAaTHO
OLIGHMBATh BKJaJ KaXJOTO W3 YYACTHUKOB TpPYNIbl B pelICHUE
paccMaTpuBaeMou mpoodIeMbl

11 KIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTaTa

11.1

IIpoBepsieMble npeMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTebHOI MPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

JleMOHCTpUPOBAaTh Ha MPHUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHON KapTHUHBI MHUpA, B Pa3BUTHU COBPEMEHHON TEXHHUKHU
W TEXHOJOTWW, B NPAKTUYECKON AEATEIbHOCTU JIOJIEH, LEIOCTHOCTh H
€AMHCTBO (PU3NUECKON KapTUHBI MHPA

11.2

YuuThIBaTh TpaHULBl NPUMEHEHMS] H3YUYEHHBIX (PU3MUYECKUX MOAENCH:
TOYEUYHBIM DJIEKTPUYECKUN 3apsl, AIACpHas MOZIENIb aToMa, HYKJIOHHas
MO/JIeJIb aTOMHOTO sIpa IpU pelieHuy Gpu3ndeckux 3aaad

11.3

Pacno3naBath puznueckue siBieHus (IpOLECChl) U OOBICHITH UX Ha OCHOBE
3aKOHOB JJIEKTPOJAMHAMMKM W KBAaHTOBOM (U3MKU: dIIEKTpUYecKas
HPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JeHCTBUs
TOKa, B3aUMO/ICHCTBUE MAarHUTOB, SJICKTPOMATrHUTHAS WHIYKLUS, NeHCTBUE
MarHUTHOTO TOJsI Ha MPOBOJHMK C TOKOM M JBIXKYILMICS 3aps,
AIIEKTPOMAarHUTHBIC KoJIeOaHus U BOJIHBHI, IPSAMOJIMHEHHOE
pacipocTpaHeHUe CBeTa, OTpakeHHe, INpesoMICHHe, HHTepdepeHLus,
audpakus ¥ NoJasApU3alysl CBeTa, AUCHEPCUs CBETa, (POTOAIEKTPUUECKUMA
abdext (hoTodrddekr), cBeTOBOE NaBieHNE, BOSHUKHOBEHHUE JIMHEMUATOTO
CIEKTpa  aToMa  BOJOPOAA,  €CTECTBEHHas UM  HMCKYCCTBEHHas




PaarOaKTUBHOCTD

11.4

OnuceiBaTh M3y4eHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHEIE,
ONTUYECKHE, JJIEKTPUYECKYI0 MPOBOJAMMOCTh pA3IUYHBIX Cpel) U
ANIEKTPOMAarHUTHBIE  SIBIEHUS  (MPOILIECCHI), HUCIOJB3Ys  (U3HUUYECKUE
BEJTMYMHBIL: JIEKTPUUECKHUM 3apsl, CUJia TOKA, JIEKTPUUECKOE HAMPSDKEHUE,
ANIEKTPUYECKOE COMPOTUBJICHHE, pa3HOCTh MoTeHuuanos, JJC, pabota
TOKa, WHAYKIUS MarHUuTHOro 1oy, cuia Awmmepa, cuia Jlopenua,
WHAYKTUBHOCTb KaTyIIKU, SHEPTHS AJIEKTPUUYECKOT0 U MAarHUTHOTO MOJeil,
MepUoOJl U 4YacToTa KojeOaHWil B KoJieOaTeIIbHOM KOHTYpE, 3apsii U cuja
TOKa B TMPOIECCE TapMOHUYECKUX IIIEKTPOMATHUTHBIX KOJI€OaHUH,
(OKyCcHOE pacCTOSIHUE U OINTHYECKas CHUJia JIMH3bI; MpPU OMUCAHUHU
MPaBUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HUCIOJIb3YEMbIX BEIIMYUH, UX
0003HAYEHHUSI U EIWHUIIBI; yKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3HYECKYIO BEIMUMHY C IPYTUMHU BeIMYUHAMU

11.5

OnuceiBaTh W3YYEHHBbIE KBAaHTOBBIE SBJICHHMS M IIPOLIECCHI, MCIOJIB3Ys
¢bu3nyecKkue BEIMUUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
U 4YacToTa CBETa, PHEPrHs M MMIYJIbCc (POTOHA, MEpUOA MOIypacnaja,
JHEPrus CBSI3M ATOMHBIX SAEp; NPHU OINUCAHUU IIPABUIBHO TPAKTOBATh
(bu3nUecKuil CMBICI UCIOIb3YEMBIX BEIMYHMH, UX 0003HAYEHUS U €AMHULIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLIME JAaHHYIO (DU3MUECKYI0 BEIMYMHY C
JAPYTUMH BEeTMYMHAMU, BBIUUCIIATh 3HaAUEHHE (PU3NUYECKOM BETMUNHbI

11.6

Ananu3upoBaTh (pU3MUECKHE TPOLECCHI U SIBJICHHS, UCIOb3Ys (PU3NUecKUe
3aKOHBl M MNpUHLUUIBL 3akoH OMa, 3aKOHBI IOCIENOBATENbHOTO H
[apajuIeIbHOrO COEIUHEHMS TPOBOAHUKOB, 3akoH /[xoynsa — JleHua, 3akoH
3JIEKTPOMArHUTHOM MHIYKIUH, 3aKOH IPSIMOJIMHEHHOTO pacHpOCTPaHEHUS
CBETAa, 3aKOHBl OTPAKEHMsI CBETA, 3aKOHBI IPEJIOMJICHUS CBETA, YPAaBHEHUE
OnHmTeiHa g ¢orodddexra, 3aKOH COXPAaHEHUs DSHEPruM, 3aKOH
COXpaHEHUsl UMIIYJIbCa, 3aKOH COXPAHEHUS 3JIEKTPUYECKOIo 3apsijia, 3aKOH
COXpaHEHUs MaccOBOIO YHCIA, MOCTYNaThl bopa, 3akOoH pajnoaKTUBHOTO
pacmajga; Mpu 3TOM pas3jinyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHa, €ro
MaTeMaTUYeCKOE€  BBIDAKEHHE W yCIOBHS  (TpaHMLbI,  00JIacTH)
IPUMEHUMOCTH

Omnpenenars  HampaBJIEHWE BEKTOpa HHAYKIMM  MAarHUTHOIO  IIOJIA
IIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHna

11.8

CtpouTh U ONUCHIBATH HM300paKEHHE, CO3/aBAEMOE IUIOCKHM 3€pKalioM,
TOHKOH JTUH30U

11.9

BhIMONHATE 3KCOEPUMEHTHI O HMCCIEIOBAaHUI0 (PU3UYECKUX SIBICHUU U
MIPOIIECCOB C UCIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH; ITPU 3TOM
dbopmynupoBaTh mpodiieMy (3aady) U TUNOTE3y Y4eOHOTo SKCIepUMEHTa,
coOMpaTh YCTaHOBKY M3 MPEATIOKEHHOTO0 000pYyJOBaHUS, TPOBOJUTH OMBIT
1 (OPMYIUPOBATH BHIBOIBI

11.10

Ocy1ecTBIsATh MpsIMbIE U KOCBEHHbIE M3MEpeHHs] (U3NYECKUX BEIWYMH;
[P 3TOM BBIOMpATh ONTHUMAJIBHBIM CIIOCOO M3MEPEHUS U MCMOJb30BaTh




U3BECTHBIE METO/BI OLICHKH ITOTPELIHOCTEH U3MEPEHUN

11.11

HccnenoBath 3aBUCUMOCTH (U3WYECKUX BEIUYMH C UCIOJIb30BaHHEM
MPSIMBIX U3MEPEHUH; MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHPOBATH
pe3ynbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEIUYMH B BHJIE
TabIuI ¥ TpadKOB, MENIaTh BBIBOBI IO PE3yJIbTaTaM HCCIICIOBAHS

11.12

CobmronaTh npaBuia 6€300aCHOrO TpyZa IpU NPOBEIECHUH UCCIEA0BaHUN B
paMKax  y4eOHOTro  JIKCIEpUMEHTa,  Yy4yeOHO-MCCIIEAOBATENbCKOH |
MPOEKTHOH EATEIILHOCTH C MCIIOJIb30BAaHHEM N3MEPUTENIBHBIX YCTPOMCTB U
J1abopaTOpHOTO 000PYIOBAHUS

11.13

Pematy pacuétHble 3a7auM ¢ SBHO 3aJaHHOM (PU3MYECKONH MOJENbIO,
UCTIONb3ys (pU3MUecKre 3aKOHbI U MPUHIIMIIBL; HA OCHOBE aHaJIM3a yCIOBUS
3aJa4uu BBIOMPATh (PU3MUECKYIO MOJEINb, BBIACIATh (PU3MUECKHUE BEITUUYMHBI
u (opmynbl, HeoOXoaumble [UId €€ peIIeHUs, NPOBOAUTH PacuéThl U
OLIEHUBATh PEAJIbHOCTh MOJIYYEHHOI'O 3HAYCHUS (PU3NUECKON BEITMUUHBI

11.14

Pewars Ka4eCTBECHHbIE 3a7a4u: BBICTpanBaTh JIOTUYECKHU
HETIPOTUBOPEUYMBYIO LEMOYKY PACCYKICHUH C ONOpPOM Ha H3YYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHUS

11.15

Hcnonp3oBaTh  mpu  pelleHud  y4eOHBIX  3aJady  COBPEMEHHBIE
MH(GOpPMAIIMOHHBIE  TEXHOJNOTMU  JUIsl  IIOMCKA, CTPYKTYpPUpPOBaHMS,
UHTEpIpEeTallud W TpPEACTaBIeHUs Y4eOHOW U HAyYHO-NOMYJSIPHOU
uHbOpMaIUK, TMOJYYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB; KPUTHYECKH
aHaJIM3UPOBATH MOJy4aeMyt0 HH(POpMALIHIO

11.16

OOBSCHATh TPHUHIUIBI JACHCTBUS MAIIMH, NPHOOPOB W TEXHUYECKUX
YCTPOMCTB; pa3iuyarh YCJIOBHS HX OE€30MaCHOTO HCIOJb30BaHUS B
HOBCEIHEBHOM KU3HU

11.17

[TpuBoaUTH IpUMEpPHI BKJIAJa POCCUHCKUX U 3apyO0eKHbBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHHME IIPOLIECCOB OKPYKAIOLIET0 MHUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonp3oBaTh TEOpETUUECKHE 3HAHMS MO (DU3UKE B IMOBCEAHEBHOM >KU3HU
g oOecniedyeHus: Oe3omacHocTH npu  oOpalleHMd ¢ npubopamMu U
TEXHHYECKUMH YCTPOMCTBAMH, U COXPAHEHUS 37A0POBbS U COOIIOJICHUS
HOPM 3KOJIOTHYECKOTO MTOBEJICHUS B OKpYXKAIOIIel cpenie

11.19

PaGorate B rpynme ¢ BBHINOJTHEHWEM pa3IWYHBIX COLMAJIBHBIX poOJei,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHAIBHO PACHPENENiITh 00I3aHHOCTH U
IUTAHUPOBATh JESTENbHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJeKBaTHO
OLICHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TPYNIBl B pEIICHUE
paccMaTpuBaeMou mpoodIeMbl




INPOBEPAEMBIE JIEMEHTbBI COAEP KAHUA

10 KJIIACC

Kon Kox nposepsiemoro

pasaejaa 3JIEMEHTAa

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUS

OU3UKA U METO/IbI HAYYHOI'O [IO3HAHUA

1.1

®uzuka — Hayka o npupone. Haydnble MeTOJBI
MO3HAHMS OKpY’Karouiero Mupa. Poib sxkcriepuMeHTa
U TEOpUHM B TMpOLECCe TO3HAHUA MPUPOIbL.
DKcrepuMeHT B hu3uKe

1.2

MogenupoBaHnue  (u3MYecKMX ~ ABICHMH U
npoueccoB. Hayunesle rumore3pl. ®Pusnyeckue
3aKOHBI M TeopuH. ['paHHIBl NPUMEHUMOCTH
¢uznyeckux 3akoHOB. [IpuHIMII COOTBETCTBHSL.
Ponrb um wmecto ¢usuku B POpMHUPOBAHUU
COBPEMEHHONH  HayyHOW  KapTHUHBI  MHpa, B
IIPAKTHUYECKOH eATENbHOCTH JOEH

MEXAHUKA

##HPar#HHKNHEMATUKA

2.1.1

Mexanuueckoe  ABuwxkeHHE.  OTHOCUTEIBHOCTH
MexaHu4yeckoro JnBmwkeHus. Cucrema otcuéra.
Tpaekropus

[lepemenienue, CKOpOCTh  (CpeIHSISI  CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE MaTepUabHON
TOYKH, UX NPOEKLUU HAa OCHU CHCTEMbl KOOPJMHAT.
CrnoxeHue nepeMeeHnil 1 CI0KEHHE CKOpOoCTei

2.1

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJINHEMHOE
nBwkeHue. ['paduku 3aBUCMMOCTH  KOOpAMHAT,
CKOpPOCTH, YCKOpEHHUs, NyTH U MepeMelIeHus
MaTepHaIbHONU TOUYKH OT BPEMEHU

CBoOoaHoOe nazeHue. Y ckopeHue cBOOOIHOTO
nagcHus

KpuBonuneinoe JBHKCHUE. PaBHOMEpHOE
JBUKEHUE MaTepUalbHOM TOYKH IO OKPYKHOCTH.
YrnoBasi CKOpOCTbh, JIUHENHAS cKOpocTh. [lepuon u
yactoTa. LleHTpocTpeMuTeNnbHOE YCKOPEHUE

TexHuueckue yCTpOﬁCTBaZ CIIMAOMETP, JABUIKCHUC
CHapA10B, OICITHBIC 1 PEMCHHBIC IICPCIavn

[IpakTtuueckue paboTel. M3mMepeHHe MIHOBEHHOU
ckopoctu. MHccienoBaHue COOTHOLIEHUS MEXKIY




MyTSIMH, MIPONICHHBIMU TEIIOM 3a
IIOCJIEIOBATENIBHBIE PaBHBIE NPOMEKYTKH BPEMEHU
IIPY PaBHOYCKOPEHHOM JBM)KEHHU C Ha4yaJIbHOU
CKOPOCTBIO, PAaBHOM Hyi0. M3yuenue nBuKeHHA
LIapUKa B BSI3KOM JKUIKOCTH. V3yueHue NBUKECHUS
TeJa, OPOIIEHHOI0 TOPU30HTAIBHO

2.2

#H#Par#H# INHAMUKA

2.2.1

IIpunnun orHocurensHocTH ['anmies. Ilepsbiit
3akoH HptoToHa. IHepIManbHbIe CUCTEMBI OTCUETA
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Macca tena. Cuna. [IpyHumn cynepno3unuu cuil

223

Bropoii 3akoH HproTOHA 1)1 MatepuanbHOU TOYKU B
uHepimanpHoit cucreme orcuéra (MCO). Tperuit
3aKk0H HproTOHA 1111 MaTEpUANIBHBIX TOYEK

224

3akoH BceMUpHOro TaroTeHus. Cuia THKECTH.
ITepBast kocMuueckasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuia TpeHUs
CKOJIBXXEHUS U cuia TpeHus nokos. Kospouunent
Tpenus. Cuiia CONMPOTHBICHUS TP JBIDKEHUU Teja
B JKUJIKOCTHU MJIM Ta3e

2.2.7

HOCTyr[aTeJ'IBHOC n BpalaTCJIbHOC JABUXKCHUC
a0COIIOTHO TBépI[OFO TCl1a

2.2.8

MOMEHT CHJIBI OTHOCUTENBHO OCH BpalllEHUS.
[Inedo cunbl. YcnoBus paBHOBecUs TBEPIOTO Tena B
14(6(0)

229

TexHuueckue yCTpOﬁCTBaZ MNOAIIMITHUKH, JBUXXCHUC
HCKYCCTBCHHLIX CITYTHUKOB

2.2.10

[IpakTnueckue paboTel. V3yueHue  JOBUKEHHS
OpycKka MO HAaKJIOHHOW IUIOCKOCTH IOJA ACHCTBUEM
HECKOJIbKUX cuil. McciienoBaHue 3aBUCHMOCTH CHUJI
YOPYroCTH, BO3HUKAIOUIMX B AedopMUpPYyEeMOU
NpYXHUHE U PE3WHOBOM 00pasle, OT BEIHYUHBI UX
nepopmaruu. MccnenoBanue yciaoBUN paBHOBECHS
TBEPZIOIO TeJIa, UMEIOUIEr0 OCh BPAILICHUS

23

#i#Par###3AKOHbBI COXPAHEHIA B MEXAHUKE

23.1

Nmiynsc MaTE€pUAJIBHOM  TOYKH, CHUCTEMBI
MaTepUalbHbIX TOYEK. VIMITyJIbC CHUIIBI U U3MEHEHUE
UMITyJIbCa Teja

232

3akoH coxpanenusi umnyibca B MCO. PeakTtuBHOE
JBUKEHUE

233

Pabora cuiier
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MOoOIIHOCTb CHIIBI

235

Kunetnueckass »sHepruss MaTepUaJIbHOW TOYKH.
TeopeMao KHHETUYECKOW SHEPTUU

2.3.6

[TotenmanpHas sHeprus. [loTeHnManbHas YHEPrus
yIIpyro nehopMHpPOBaHHON MIPY>KUHBI.
[ToTenmuanbpHas sHEpTUs Tesna BOJIM3U MOBEPXHOCTH
Semnn

2.3.7

IloTeHanbHBIE U HCTIOTCHIMAJIbHBIC CHUJIBI. CBs3b
pa6OTLI HCIIOTCHIUAJIBHBIX CHUJI C HU3MCHCHHCM
MEXaHUYECKOMN OHEprun CUCTEMbI TCII. 3aKkoH
COXpaHCHUA MEXaHUYECKOM OHCPIUH

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHuueckue  yCTpOWCTBA:  JBUIKEHUE  PAaKeT,
BOJOMET, KOIIEp, IPY>KUHHBINA TACTOJIET

2.3.10

[TpakTuueckue padbotel. M3yuenue cBs3u ckopocreit
Ten mpu HeynpyroMm yaape. MccrnegoBanue cBs3u
paboTel CHJIBI C M3MEHEHHUEM MEeXaHHWYeCKOil
SHEpPIruM Teja

MOJIEKVIJISIPHAA ®U3UKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHbIE MIOJIOKECHUS MOJIEKYJISIPHO-
KMHETUYECKOW TeOopuu. DBpOyHOBCKOE IBHIKEHUE.
Huddysus. Xapakrep IBUKEHUS U B3aUMOACHCTBUS
YaCTHI] BEIIECTBA

Mogenu CTpoeHUs Tra3oB, KUJKOCTEH WM TBEPJBIX
TEX U OOBICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE
3TUX MOJEJIEN

Macca MOJIEKYI. KonunuectBo BELIECTBA.
[TocrosiHHas ABoraapo

TemoBoe  paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenbcus

Mojaens HAeaNbHOIO Tasa. OcHoBHOE YpaBHCHHEC
MOJ'ICKyanHO-KHHCTPI‘ICCKOﬁ TCOPUHU HACAIBHOI'O
rasa

AOcontoTHas TeMmmeparypa Kak Mepa CcpexHei
KMHETUYECKOW DJHEPrMHM  TEIUIOBOTO  JABUKCHUSA
yactul rasa. [llxkana remneparyp KenbsBuna

VYpasuenue Knaneiipona — MenzaeneeBa. 3akoH
JanbeToHa

["azoBble 3ak0HBI. 30mpoLiecchl B HAEAIBHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpMa,




n30xo0pa, u306apa

TexHnuueckue ycTpoiicTBa: TEpMOMETpP, OapoMeTp

3.1.10

[TpakTuueckue pabotel. Vi3mMepeHre Macchl BO3ayxa
B KJIacCHOW KomHaTte. lccrienoBaHue 3aBHCHMOCTH
MEXIy T[apaMeTpaMu COCTOSIHUSI pa3pekeHHOTrO
rasa

3.2

OCHOBbBI TEPMOJIMHAMUKHN

3.2.1

TepmonrHaMuueckas cucTeMa. Buyrpennsis
SHEPTUS TEPMOIMHAMUYCCKON CHUCTEMBI U CIIOCOOBI
€€ U3MEHCHUS

3.2.2

KomuuectBo Temnotel u pabota. BuHyTpeHHss
SHEPTUs OAHOATOMHOTO UACATILHOIO ra3a

323

Bunsr TEIIONEepeIaun: TEIUIONPOBOIHOCTb,
KOHBEKIMSA, u3NydeHue. TemioéMkocTs  Tena.
VaenrHasgs  TEIIOEMKOCTH  BEIIecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI ITPU TEIIONEPEaaUe

324

IlepBblii 3akoH TepmMoauHamuku. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJUHAMHUKHU K HM30IPOLIECCaM.
I'paduueckast nnTepnpeTanus paboTsl raza

3.25

TemnoBrle MAIlIIHBI. [TpuHIMTIBL IEUCTBUSI
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi 3HEpruu B
TEIJIOBBIX MammHax. Ko3pduiueHt moiae3Horo
nevictBus (manee — KIIJ[) TenmoBo#t mammabl. [{ukn
Kapno u ero KII/

3.2.6

Bropoii 3akoH TepMoamHamuku. HeoOpatumocTsb
MpoLECcCOB B mpuponae. TernoBble IBUTraTENH.
DKOJIOTUYECKHE MPOOIEMBI TETNIOIHEPTETUKH

3.2.7

TexHuueckue yCTpONCTBA: ABUTATENIb BHYTPEHHETO
CropaHusl, ObITOBOH XOJIOANIBHUK, KOHIUIIMOHED

3.2.8

[IpakTuueckue paboTsl. M3mepeHue yaenbHOM
TEIUIOEMKOCTHU

33

#i#Partt## AT PEI' ATHBIE COCTOSAHNA BEIHLIECBA. ®A30BbBIE

ITEPEXO/1bI

3.3.1

[TapooOpa3oBanue u KoHAeHcauusi. McmapeHue wu
KUTIEHHE. YJenbHas TeIuloTa IMapoo0pa30BaHMUsL.
3aBUCHUMOCTH TEMIICPATYPhbl KUIICHUA OT JaBJICHHUA

332

AOCoIOTHas! 1 OTHOCHUTEIbHAS BIAXKHOCTH BO3/1yXa.
Haceimennsiil nap

333

Teépnoe teno. Kpucrammmueckue u amopgHble
Tesa. AHU30TpoIUs CBOIMCTB KpucTamios. JKugkue
kpucTanibl. COBpeMEHHbIE MaTepUalIb




334

[InaBrnenne u kpucraimsauus. Y IeJbHas TEIoTa
miaiaeHus. Cyoaumanus

3.35

YPaBHeHI/Ie TEIJI0BOro OajaHca

3.3.6

Texuuueckue ycTpoicTBa: TUTPOMETD u
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TOTyUSHHS
COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIE
HAaHOMAaTEepHUaJIOB, U HAHOTEXHOJIOTUU

3.3.7

[IpakTuueckue paboTel. l3MepeHue BIaXKHOCTH
BO3JlyXa

SJIEKTPOAMHAMUKA

4.1

###HPari##OJIEKTPOCTATUKA

4.1.1

DnexTpuszanus Ten. ODJeKTpuueckuit 3apsn. JlBa
BU/JIA HJIEKTPUUECKHX 3apsAI0B

4.1.2

HpOBO,Z[HI/IKI/I, JAUDBJICKTPHUKHA U IMMOJYIIPOBOAHUKHU

4.1.3

3aKoH COXpaHCHUA IJICKTPUICCKOTI'O 3apsaaa

4.1.4

B3aumoneiictBue 3apsaoB. 3akon Kynona

DJIeKTpUYECKOe ToJe. Hanpspxkénnoctsb
aNeKTpuueckoro mouss. IllpuHnMnm cyneprno3uuuu.
JIlnHuM HAnPSHKEHHOCTHU SIIEKTPUUECKOTO MO

PabGora (9501 ANEKTPOCTATUYECKOTO OJIA.
ITorennman. Pa3HoCTh IIOTEHIINAIOB

HpOBO,Z[HI/IKI/I U JUIJICKTPUKH B  IMOCTOAHHOM
SJICKTPUYICCKOM I1oJIC. I[I/IBJIGKTPI/I‘IGCKEUI
MMpOHUIIACMOCTDb

OnektpoémkocTh. KonpeHcaTop. DIeKTpOEMKOCTD
IUIOCKOTO KOHJIEHCATOpa. OJHEprusi 3apsKeHHOTOo
KOHJIeHCcaTopa

Texnuueckue YCTPOMNCTBA: JJEKTPOCKOII,
AIIEKTPOMETD, ANEKTPOCTaTUYECKast 3aIuTa,
3a3eMJIGHHE  2JEKTpONpHOOpOB,  KOHJIEHCATOpP,
KCEpPOKC, CTPYHHBIN IIPUHTEP

4.1.10

IIpakTrnueckue paboTBhI. H3mepenue
3IEKTPOEMKOCTH KOHIEHCATOpa

4.2

###Par##HITOCTOSHHBIN DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

VYcnoBus CYILIECTBOBAHUS HOCTOSHHOT'O
anekTpudeckoro Toka. Mcrounuku Toka. Cuina Toka.
IlocTOSSHHBIN TOK

422

Hanpspxenue. 3akon OMa amis yyacTka Ienu

423

BHGKTpI/ILIeCKOG COIIPOTUBJICHHUE. VY aennHOE
COMMPOTHUBIICHUC BCUICCTBA




4.2.4

HOCHGHOB&TGHBHOG, napajjiCJibHOC, CMCIIAaHHOC
COCANHCHHUEC ITIPOBOJIHHUKOB

4.2.5

PaGorta anmekTpudeckoro Toka. 3akoH JDkoyms —
Jlenma

4.2.6

MoOIIHOCTh QJICKTPHUYCCKOT'O TOKa

4.2.7

anekTpoaBwkymas cuna (manee — DJIC) wm
BHYTpEHHEE CONPOTHUBJIEHWE MCTOYHMKA TOKa.
3akoH Oma JUTSt MOJTHOM (3aMKHYTOH1)
aNeKTpudeckon nenu. Koporkoe 3amblkanue

4.2.8

DNeKTpoHHasT MPOBOJAUMOCTh TBEPIBIX METAJIIOB.
3aBUCUMOCTh  COTNPOTHUBJIEHUS  METaUIOB  OT
TeMiiepaTypbl. CBEpXIIpPOBOIUMOCTh

429

OnexkTpuyeckuidi TOK B Bakyyme. CBoiicTBa
ANIEKTPOHHBIX IMYYKOB

4.2.10

[MonmynpoBoguuku. CoOCTBEHHass U MpUMECHas
MPOBOJMMOCTh TOJYNPOBOAHUKOB. CBoOHCTBa p-n
nepexona. [ToxynpoBoiHUKOBBIE TPUOOPHI

4.2.11

BHGKTpI/ILIeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BHGKTPOJ'II/ITI/ILIGCKa}I Juccounanus. 9HeKTp0J'IH3

4.2.12

DOnexkTpudeckuid TOK B razax. CaMOCTOSITENIbHBIA U
HECaMOCTOATEIbHBIA pa3psin. Paszmuunble THUIBI
CaMOCTOATENbHOTO pa3psna. Monnus. [Tnazma

4.2.13

TexHuyeckue ycTpoiicTBa: aMIepMETp, BOJIBTMETD,
peocTaT, MICTOUHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIE
npuOopHI, ANIEKTPOOCBETUTENbHBIE puOOpHI,
TEPMOMETP CONPOTHUBIIEHUS, BaKyyMHBIH JHUOJ,
TEPMUCTOPBI u (boTOpE3UCTOPHI,
MOJTYTIPOBOJHUKOBBIN AHOJ, TaIbBAaHUKA

4.2.14

[IpakTuueckue paboTel. M3ydeHue CMemaHHOTO
COEJIMHEHUSI PE3UCTOPOB.

N3mepenue DOJIC ucroyHuka TOKa H  €rO
BHYTPEHHETO COMPOTHUBJICHUSI. Habmronenue
AJEKTPOIN3a

11 KJIACC

Kon
pa3nena

4

Koanposepsiemoro

3JIEMEHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPRKAaHUN

SJIEKTPOAMHAMUKA

4.3

##HPar#HMAT'HUTHOE I1OJIE. OJIEKTPOMATI'HUTHAS MHAYKIA




IlocTosiHHBIE MAaTrHUTBI. B3aumopeiictue

4.3.1 IIOCTOSIHHBIX MAarHUTOB
MaruautHoe 1nosie. BekTop MarHuTHOM WHAYKIWH.
439 [Ipunnun cynepnosuuuu. JIMHMM MarHUTHOU
o uHAyKuuu. KapTuHa JIMHUI MarHUTHOM MHIYKIUU
T10JIS IOCTOSIHHBIX MAarHUTOB
MaruuTHoe noJjie IpoBOJHUKA ¢ TOKOM. KaptuHa
JUHUW TOJS JUIMHHOTO TPSIMOTO MPOBOJHUKA U
433 3aMKHYTOT'O KOJIbLIEBOTO MPOBOJHHMKA, KATYIIKH C
TokoM. OmbiT  Opcrega.  B3aummopeiictBue
MIPOBOJTHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOJyJIb U HallpaBJICHNE
Cuna Jlopenna, e€ MOAaylb U HampaBleHUE.
4.3.5 JBrxeHue 3apspKEHHOW 4YacTUIBI B OAHOPOJHOM
MarHuTHOM 1oJje. Pabora cuibl Jlopenna
4.3.6 SIBreHME 2IEKTPOMArHUTHON UHIYKIIMHU
4.3.7 [ToTok BeKTOpa MarHUTHOW UHIYKI[UH
438 OJC  wHaykuuu. 3aKOH  AJIEKTPOMarHUTHOM
o unayknun Oapaes
Buxpesoe anexrpuueckoe nosue. 3C uHAYyKIUH B
4.3.9 MPOBOJHUKE, JIBIXKYIIEMCS TOCTyHaTelbHO B
OJIHOPOJTHOM MarHUTHOM H0JIE
4.3.10 [IpaBuiio Jlenua
4311 NunyktuBHOCTh. fBienue camoumnaykuuu. DJC
o CaMOMHIYKIIMU
4.3.12 DHEprusi MarHUTHOTO MOJISl KAaTYIIKU C TOKOM
4.3.13 ONeKTPOMarHuTHOE I10JIe
TexHUuecKre ycTpOiCTBa: MOCTOSIHHBIE MarHUTHI,
4.3.14 JIEKTPOMArHUTBI, 2JIEKTPOJIBUIaTENIb, YCKOPUTEIN
3JI€MEHTAPHBIX YAaCTULl, MHAYKIIMOHHAS [1€Yb
[IpakTnueckue pabotTel. M3yueHue MarHuTHOrO
N0JIA KaTyIIKU ¢ TOKOoM. MccienoBanue nelcTBus
4.3.15 MOCTOSTHHOIO MarHuTa Ha pPaMKy C TOKOM.

Hccnenopanue SABJIICHUA BJIGKTpOMaFHHTHOﬁ

UHIYKIAN
5 KOJIEBAHU A 1 BOJIHbBI
###HPartH#MEXAHWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Komneb6arenpaas cucrema. CBoOOIHBIE KOJIeOaHUS.
5.1 5.1.1 lapmonnueckue konebanusi. Ilepuon, wactora,
aMIUTUTYJa ¥ ¢da3za KoJieOaHu i
5.1.2 [IpyxuHHBIN MassTHUK. MaTeMaTHYEeCKA MasiTHUK




YpaBHeHue TapMOHWYECKUX KOJIeOaHMiA.
Kunematnueckoen  JTUHaMHUYECKOE  ONMCAHUE
K0J1€0aTeTbHOTO ABUKCHUS

[IpeBpaiienne 53HepruM MpU  TapPMOHHYECKUX
kosnebanusax. CBsA3b  aMIUIUTYABl  KoJieOaHM
UCXOJHOW BEJIMYMHBI C aMIUIUTYAAMU KoJjieOaHUit
€€ CKOpOCTHU U YCKOPEHHUS

KoneGarenbHblit KOHTYP. CBobOoHBIE
JIEKTPOMAarHUTHbIE KOJICOaHUS B  HUJAEAIbHOM
KOJICOAaTeIbHOM ~ KOHTYype. AHANOTus  MEeXIy
MEXaHUYECKUMU U 3JIEKTPOMATrHUTHBIMU
xosebanusmu. @opmyna Tomcona

3aKOH COXpaHEHHsS DJHEPrMM B  HUJCATBLHOM
K0J1e0aTeTbHOM KOHTYpE

BBIHY)KHGHHBIC MCXaHHUYCCKUEC KoneOaHus.
Pesonanc. Pe3onancHas kpuBas. BbIHyXIE€HHBbIE
JIEKTPOMAarHUTHbIE KOJIeOaHuUs.

[lepemennbIit Tok. CUHYCOUABHBIN TEPEMEHHBII
TOK.

MOH_IHOCTB MEPEMCHHOI'0 TOKaA. AMHJII/ITY,HHOG n
I[CflCTBy}OIuee 3HAYCHUC CUJIbI TOKA U HAIIPSIKCHUA

5.1.10

Tpancpopmarop. IlpousBoactBo, mnepegavya u
notpebiaeHue ANEKTPUIECKON SHEPTHH.
OKOJIOrM4ecKHe  PUCKUM  IpU  IPOU3BOJCTBE
INEKTPUIECKON SHEPIHH. Kynbrypa
HCIIOJIb30BAHUA JJICKTPOSHEPTHUU B HOBCGHHGBHOﬁ
KU3HU

5.1.11

Texauueckue YCTPOMCTBA:! ceiicmorpad,
JNEKTPUYECKUI 3BOHOK, JIMHUHU JIEKTpoIIepenay

5.1.12

[IpakTuueckue paboTHL. HccnenoBanue
3aBHCUMOCTH II€pHOJIa MAJIBIX KOJIEOaHU Ipy3a Ha
HUTA OT JJIUHBI HUTH U Maccel Tpys3a.
HccnenoBaHue nepeMEHHOr0 TOKA B LENU U3
MIOCJIEIOBATEIbHO COEIMHEHHBIX KOHJEHCAaTopa,
KaTYIIKU U PEe3UCTOpa

5.2

###HPariHMEXAHNYECKHUE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuueckue BOJIHBI, yCIIOBUS
501 pacrpocTpaHeHusl. [Mepuon. CkopocTb
pacrpocTpaHeHus U JUnHA BOJIHBL. [lornepeunbie u
HPOJIOJIbHBIC BOJIHBI
597 ###Par###  Matepdepenuus u  audpaxnus

MEXaHUYCCKUX BOJIH




523

3Byk. CxkopocTh 3Byka. ' poMkocTh 3Byka. BricoTta
toHa. TemOp 3ByKa

524

ONEKTPOMAarHUTHbIE BOJIHBL. Y CJIOBHS HM3IY4YCHHUS
JIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanus
BeKTOpOB E, B ¥ U B 2JIEKTPOMarHuTHON BOJIHE B

BaKyyMe

525

CBolicTBa 3J€KTPOMArHUTHBIX BOJIH: OTpPa)K€HUE,
IpEJIOMIIEHHE, HOJIIpU3aLys, nudpakmmys,
untepdepernus. CKOPOCTb 3NEKTPOMATHUTHBIX
BOJIH

5.2.6

[[lkana »nEKTPOMArHUTHBIX BOJH. lIpuMeHeHne
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHUMOBI ~ paguoOCBSI3M W TEJIEBUICHHS.
Paguonokanus. DNeKTpOMarHUTHOE 3arps3HEHUE
OKpY>KaroLen cpebl

5.2.8

Texunueckue yCTpoOHCTBa: MY3bIKaJIbHBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JIUAarHOCTUKA B
TEXHUKE W MEIULMHE, pajap, paJluonpHEMHHK,
TEJIeBU30p, aHTeHHa, Tenedon, CBU-neun

53

H##HPart##OITTUKA

5.3.1

[IpsmMonuHetHOE  paclIpoCTpaHEHHE CBETa B
OJHOPOAHOM cpene. JIyd cBera

532

OtpaxeHue cBeTa. 3aKOHbl OTpPAKEHUs CBETa.
[TocTpoenne u300paxkeHuil B IIIOCKOM 3epKajie

533

[Tpenomnenue cBera. 3aKOHBI IPEIOMIICHUS CBETA.
AOCONIOTHBIN NTOKA3aTeNb IPETOMIICHUS

534

[TomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIin
YTOJI IOJIHOTO BHYTPEHHETO OTPaKEHUS

535

JHucnepcus ceera. CiokHBIN cocTaB 0enoro ceeta.

IIBer

53.6

Cobuparoniyie W pacceuBarollne JIMH3BL. TOHKas
nuH3a. POKYCHOE PACCTOSHUE W ONTHYECKAas CUIa
TOHKOW JsuH3bL. IlocTpoenue wu3o0pakeHuil B
coOuparomux 1 paccenBaromux auH3zax. Gopmyna
TOHKOM JHH3BI. Y BEINUCHUE, JaBa€MOC JIUH30M

5.3.7

IIpeneinsr IIPUMEHUMOCTHU reOMETPUYECKON
OINTUKH

5.3.8

Wutepdepenuns cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOII0IeHUS MaKCUMYMOB u
MUHUMYMOB B HHTEP(EPEHIMOHHOW KAapTHUHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB




Hudpakuus ceera. JludpaxuuoHHas peméTka.
VYcnoBue HaOIIOIEHUS [VIABHBIX MaKCUMYMOB IIPH
NaJicHHd  MOHOXpPOMATHYECKOTO  CBE€Ta  Ha
TU(QPaKIUOHHYIO PEHIETKY

539

5.3.10 [Nonspu3zanus ceera

Texuuueckue YCTPOMCTBA:! OYKHU, ayna,
53.11 doToanmapar, HPOEKIIHOHHbIH arnmnapar,
o MHKDOCKOII, TEJIECKOI, BOJOKOHHAs  OITHKA,

T paKkIOHHAs penIéTKa, MoIsIpOu]

[IpakTnueckue pabotTel. M3mepeHue mnokasaremns
5312 HpEeTOMIICHHUSL. Hccnenosanue CBOMCTB
o n300paxkeHui B nuH3ax. HaOmronenue nucrnepcuu

CBCTa

RJIEMEHTBI CHIELIMAJIBHOM TEOPUU OTHOCHUTEJILHOCTH

rpaHI/II_U:I MMPUMCHHUMOCTHU KJIAaCCHYECKOM
MCXaHHKH. HOCTynaTBI TCOPHUU OTHOCHUTCIIbHOCTHU:
HWHBApPUAHTHOCTb MOAYJIsI CKOPOCTH CBC€Ta B

6.1

BaKyyMe, IPUHLIUI OTHOCUTEIbHOCTU DHHINITENHHA

OTHOCUTEIIFHOCTh OITHOBPEMCHHOCTH.

6.2
3amMe/IeHne BPEMEHHU U COKpAIllEHUE AJTUHBI

6.3 DHeprusi ¥ UMIyJIbC CBOOOIHON YaCTULIBI

CBsi3p MacChl C DHEpPrHed M  HUMITYJIbCOM
6.4 CcBOOO/IHOM YacTHIIbl. DHEPrusl MOKOos CBOOOJHOMN

qaCTHUIbI

KBAHTOBAS ®N3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OITTUKU

®otonbl. @Dopmyna I[lmanka CBSI3UW SHEPTUU
7.1.1 dbOoTOHAa C ero 4YacToToil. DHEPrusi W HMITYJIbC
¢dotoHa

OtkpeiTHe U uccnenoBanue Goroadpdexra. OnbITH
A.I'. CroneroBa. 3akoHbl poTodhdekTa

VYpaBHenue OiHmTeHa I doTodPdekra.
«Kpacnas rpanuna» gorordpdexra

7.14 JaBnenne cBera. OnbiThl I1.H. JIeOenena

7.1.5 XHUMHUYECKOE JIEUCTBHUE CBETA

TexHnuveckue yCTpoOiicTBa: ¢doTosnemeHT,
doromaryuk, coaHeyHas 6arapes, CBETOIUO

7.2

CTPOEHHE ATOMA

Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo
7.2.1 UCCIIEZIOBAHUIO CTpoeHus aroma. [InanerapHas
MOJI€SIb aTOMa




7.2.2

IToctynatel bopa. W3nydenne u mnoriomeHue
(GOTOHOB MpH Nepexojie aToMa ¢ OJHOTO YPOBHS
HepruM Ha apyroi. Buasl cnektpoB. Crekrp
YPOBHEH dHEPruu aroma BoJopoa

7.23

BosiHoBBIE cBOiCcTBa "acTul. BosHbl e Bpoiis.
KopmnyckynsipHo-BosiHOBOM Ayanu3Mm. udpakius
AJEKTPOHOB HA KPUCTAJIAX

7.2.4

CrnoHTaHHOE U BBIHY)KJIEHHOE  H3Jy4eHHE.
YcTpoiicTBO U mpuHIUN paboTHI j1a3epa

7.2.5

TexHU4ecKre yCTpOHCTBA: CIIEKTPAJIBHBIN aHAJIN3
(criexTpockon), Ja3ep, KBaHTOBBIN KOMITBIOTED

7.2.6

[IpakTrueckue paboTHI. HaGmonenue
JMHENYATOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronst HaOJII0IEHUS u perucrpanuu
JIEMEHTAPHBIX YaCTHUI]

7.3.2

OtkpsiTHE paguoakTuBHOCTH. OnbIThl Pezepdopaa
[0  ONpEAENECHUI0  COCTaBa  PaJUOAKTUBHOIO
nu3nydeHus. CaoiictBa anbgda-, Oera-, ramma-
u3JIydeHus. BinsHue paanoakTUBHOCTH Ha KUBbIE
OpraHU3Mbl

7.3.3

OTKpbITHE TPOTOHA W HeWTpoHa. HyknoHHas
mozens sanpa leiizenbepra — MBanenko. 3apsin
sapa. MaccoBoe uucio siipa. M3oromsl

7.3.4

Anbga-pacnan. DJIEKTPOHHBIH W TMO3UTPOHHBIH
Oera-pacras. lNamma-n3nyuenue. 3aKoH
pPaaoaKTUBHOTO pacnana

7.3.5

OHeprus CBSI3U HYKJIOHOB B siipe. SIIepHbIE CUIIBI.
Hedext macchl sapa

7.3.6

SnepHble peaknuu. Jlenenue U CUHTES sAEp

7.3.7

SAnepusiii  peaktop. TepMOsSIEpHBII  CHHTES.
[IpoGiieMbl M NEPCTIEKTUBBI SJIEPHON SHEPTETUKU.
OKOJIOrM4€CKHE aCIEKThI EPHOIN SHEPreTUKU

7.3.8

DOneMeHTapHble 4YacTUlbl. OTKpBITHE MO3UTPOHA.
OyHIaMeHTalbHbIE B3aUMOIEHCTBUS

7.3.9

TexHuueckue ycTpouCTBa: JO3UMETp, Kamepa
Bunbcona, saepHslil peakTop, aToMHas 6oMba

7.3.10

[IpakTnueckue pabotsl. MccinenoBaHue TpeKkoB
yacTul (110 TOTOBBIM (oTOorpapusim)

DJIEMEHTBI ACTPO®U3MKU

8.1

Bun 3Bé3gnoro neba. Co3Be3nusi, spkue 3BE3MBI,




IJIaHEThI, UX BUAUMOC IBUXXCHUC

8.2

Conueunasi cucrema. llnaHeTbl 3eMHON TpYIIIbI.
[InaHeThI-TUTaHThl U WX CIYTHUKHU, KapPJIUKOBBIC
m1ageTsl. Maisie Tena CoJTHEYHOH CUCTEMBI

8.3

Connne, ¢orochepa u armochepa. ComHedHas
AKTUBHOCTH

8.4

Wcrtounuk sneprun ComnHia 1 3B€31

8.5

3BE31bl, MX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHMOCTB, panuyc, TeMIEeparypa, ux
B3aMMOCB:3b. J[narpamMma «CIEeKTPaJIbHBIN KIIAcC —
CBETUMOCTBY. 3BE3 bl [JIABHOU
IIOCIIEI0OBATEIIBHOCTH.  3aBUCUMOCTbh — «Macca —
CBETUMOCTB» JUISL 3BE3 ] [JIABHOU
IIOCIIEI0BATEILHOCTH

8.6

#H#Par#HBayTpeHHee CTpOCHUE 3BE3 M.
CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOKICHUN
n 3Boaronuu CoJiHIa U 3BE3/. DTalbl )KU3HHU 3BE3]1

8.7

Mneunsiii Ilyte — Hama [Manaktuka. CrimpanbHas
cTpykTypa ['anmaktuku, pacnpeneienue 3BE31, ra3a
u neii. [lonoxenne u gaBuwxeHue ConHua B
lNanakrtuke. Ilnockas u cpepuyeckas MOACUCTEMbI
["amakTuku

8.8

Tunel ranakTuk. PaguoramakTuku W KBas3apsbl.
UYEpHsble ABIPHI B IApaX FAJIAKTHK

8.9

Bcenennas. Pacmiupenne Bceenennoil.  3akoH
Xab6usa. Pa3beranue ranaktuk. Bo3pacT u paamyc
Bcenennoit, teopust bonbioro B3psiBa. Mojenb
«ropsauel BeeneHHoly. PennkToBOE M3itydeHue

8.10

MacmrabHas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnsie POOJIEMBI
aCTPOHOMUU




IMPOBEPSIEMBIE HA ET'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOIM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPABOBAHMUS

Koa
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPEeIMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero o0uero
oOpa3oBaHus

CdopMupoBaHHOCTh YMEHHUM paclo3HaBaTh (PU3NUYECKUE SIBICHHS

(HpOHGCCBI) 1 00BIACHATEL UX Ha OCHOBE HN3Y4YCHHBIX 3daKOHOB

Bnanenue OCHOBOITOJararomuMu (1)I/ISI/I‘ICCKI/IMI/I IIOHATHUAMUA n

BCIIMYMHAMH, XaPAKTCPHU3YIOIIUMHU (l)I/ISI/I‘IeCKI/Ie IMPOLECCChI

ChopMHUpOBaHHOCT, YMEHUH NPUMEHATh 3aKOHBl KJIACCHYECKOMN
MEXaHUKH, MOJIEKYJIIPHOH ¢u3nku U TEPMOANHAMUKH,
JIEKTPOJMHAMHUKH, KBAHTOBOW (DM3MKM IJi1 aHaluM3a U OOBACHEHUS
SBJICHUH MMKPOMHpA, MaKpoMHMpa U Merammpa, pas3jiiyaTh YCIIOBMS
(rpaHuLbl, 00JIACTH) NPUMEHUMOCTU (PU3MUECKUX 3aKOHOB, IIOHUMATh
BceoOIMil Xapakrep (yHIAMEHTAJIbHBIX 3aKOHOB M OIPaHMYEHHOCTb
UCIIOJIb30BAaHUsI 4YaCTHBIX 3aKOHOB; AaHAJIM3UPOBATH (pU3MUECKHE
IPOLIECChl,  UCHOJb3ysd  OCHOBHBIE  IIOJIOKEHMs,  3aKOHbl U

3aKOHOMCPHOCTHU

ChopMHUpOBaHHOCTH yMEHHsI pa3nuyaTh YCIOBUS TNPUMEHUMOCTH

Mojienel (pU3NYecKux Tel U MPOoLeccoB (SBICHUIN)

ChopMHupOoBaHHOCTH yMEHHsI peliaTh pacdy€THhIE 3a7auyd C SBHO
3aJIaHHOM M HESIBHO 33/JIaHHOW (PM3MYECKOM MOJENbI0: HAa OCHOBAaHUU
aHalu3a yCJIOBMSI BbIOMpPATh (PU3NYECKHE MOJEIH, OTBEYAIOLINe
TpeOOBaHUAM 3a7auu, IPUMEHATH (GOPMYJIbl, 3aKOHBI, 3AKOHOMEPHOCTH
U [ocTynarbl  (U3MYECKUX  TEOPUM  IpU  MCIOJIb30BAHUU
MaTE€MaTUYECKUX METOJOB pEUIeHUs 3a4ady, NPOBOJAUTH pacy€Thl Ha
OCHOBAHMM HMEIOIIUXCS JIaHHBIX, AHAJIU3UpPOBaTh peE3ynbTaThl M
KOPPEKTUPOBATh  METOABl  pPELIEHHUs ¢ YYETOM  MOJTYYEHHBIX

pe3yIbTaToB

Pemate xadecTBeHHBIC 3a/1a4yM, TPEOYyIONIME NMPUMEHEHHS 3HAHUN M3
Pa3HBIX pa3/eNiOB MIKOJBHOTO Kypca (M3MKH, a TaKKe HHTErpaluu
3HaHUH W3 JAPYruX NPEeIMETOB €CTeCTBEHHOHAyYHOTO  IMKJIA!
BBICTpanBaTh JIOTUYECKYIO IIETIOYKY pAacCyXJIEHUH C Omopoil Ha

HU3Yy4YCHHBIC 3dKOHBbI, 3dKOHOMCPHOCTH U (l)I/ISI/I‘ICCKI/Ie ABJICHUA




Bnanenue OCHOBHBIMU MeTOoJIaMHU Hay4YHOTO MO3HaHUS,
UCIOJB3YEMbIMU B (DU3UKE: NPOBOAUTH IMpsIMblE M KOCBEHHbIE
U3MepeHusl (U3NYECKUX BEJIMYMH, BBIOMpas ONTUMAJIbHBIN crocol
U3MEPEHUs] M MCIOJb3Yysl M3BECTHBIE METOABI OLEHKH MOIrpPEIIHOCTEH
U3MEpPEHUH, MPOBOAMTH HCCIEOBAHUE 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH C HCIOJIb30BAaHUEM IPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4EeHHBIE Pe3yJbTaThbl, UCIOJIb3Ysl (PU3MUECKHE TEOPUH, 3aKOHBI U
MOHATHS, U JieNaTh BBIBOJIBI; COOMIOATh MpaBuiia 0€30IacHOro TpyAa
IpU NPOBEIEHUH UCCIEAOBAaHUM B paMKax y4eOHOIro HKCHEepUMEHTa U
yu4e0OHO-UCCIIEIOBATENBCKON  EATENIbBHOCTH € MCIOJIb30BaHUEM
IU(QPOBBIX  U3MEPUTEIbHBIX  YCTPOMCTB M J1aOOpPaTOpHOIo

000pyaOBaHHS

ChopMupoBaHHOCT, ~ YMEHUH  aHAIWM3WpPOBaTh M OLEHUBATh
MOCJIEACTBUS OBITOBOW M IPOU3BOACTBEHHOH /EATEIbHOCTH UYEIOBEKA,
CBSI3aHHOH C (U3WYECKUMH MPOIecCaMH, C MO3UIHI 3KOJOTHYECKON
0e30MmacHOCTH; MIPEICTABICHUN 0 palroOHaIbHOM
IPUPOJONOIb30BAHUM, @  TaKK€  pPasyMHOM  HCIIOJIb30BaHUU
JNOCTWKEHUW HAyKM M TEXHOJOTMH [UIsl JaJbHEMILEro pa3BUTHUS

YeJI0BEYECKOr0 00IIecTBa

OBnaneHue pa3nu4YHBIME crocobamMu  paboTel ¢ uHGpopManueit
(U3HYECKOTO0  COJEpKaHUA C  HUCIOJIB30BAaHUEM  COBPEMEHHBIX
MH(GOPMAITMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUU KpPUTHYECKOTO

aHaJIM3a ¥ OLICHKH JIOCTOBEPHOCTH MOJIy4aeMoi HH(popMaIuu
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ChopMUpOBaHHOCT, ~ yMEHUU  NPUMEHSATH  OCHOBOIOJAraroliue
ACTPOHOMHUYECKHE TOHATHUS, TEOPHMH U 3aKOHBI JJs aHanmu3a |
00BsiICHEeHHUs (PU3MUECKUX IPOLIECCOB, MPOMCXOAALINX Ha 3BE3Iax, B
3BE3MHBIX CHUCTEMaX, B MEXTaJIaKTUYECKON cpene; IBUKEHUS

HeOECHBIX TeJl, DBOJIIOLNH 3BE3] U Becenennoii




