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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uKe Ha YpPOBHE CpelHero obmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHMH M TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS
OCHOBHOM o0Opa3oBareiabHON mporpammsbl, npenacraBieHHbix B @I'OC COO, a
Takxke ¢ yuérom (eaepanbHON paboueil mporpamMmbl BocnuTaHus U KoHuenuuu
npenojaBanus yueOHoro npenMera «dusnka» B 00pa3zoBaTENbHBIX OPraHU3ALUAX
Poccuiickon =~ @enepaunu,  pealn3ylOIIUX  OCHOBHBIE oOpasoBaTeyibHbIC
MIPOTPaMMBL.

[Iporpamma no ¢gu3suke onpeaenseT 00s3aTenbHOe NPEIMETHOE COAepIKaHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEAOBATEIBHOCTh U3YyUYEHUSI TEM M Pa3ZesioB
y4eOHOro mnpeaMera ¢ y4€TOM MEKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H,
JOTUKK y4eOHOro mpoliecca, BO3pPAaCTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo @usuke Aa€T MpEACTaBICHHE O IENsIX, COAEp>KaHWHU, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHS OOYYaIOLIUXCS CpEeACTBAMU
yuebHoro npenmera «Pu3nukay Ha yriayOoJ€HHOM ypOBHE.

N3yuenue kypca ¢uzuku yriayOnE€HHOTO YpOBHSI MO3BOJSET peajn30BaTh
3a/1ayu MPo(EeCCUOHALHON OpUEHTAIMK, HANpPaBIEHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBIIEHUS CBOUX HHTEIUIEKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOpble HEOOXOIUMBI [JIsi TPOJOJDKEHUs O00pa3oBaHUS B
opraHuzanuax mpodeccHoHaTbHOrO O00pa3oBaHUA [0 PA3IUYHBIM  (UBHUKO-
TEXHUYECKUM U MWH)XEHEPHBIM CIEIUATBLHOCTSIM.

B nmporpamme 1m0 (Qu3MKe ONpeAeNsioTcs IUIaHUpYeMble pe3ylbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus: IMYHOCTHEIE,
METanmpeIMeTHbIE, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM Il pa3paboOTKM TpeOOBAaHUM K JTMYHOCTHBIM,
METanpeIMETHBIM H TPEJAMETHBIM pe3ylibTaTaM OOyYarolIMXCsA, OCBOMBIIHMX
nporpaMMmy 1o (u3MKe Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHHS Ha
yI1yONEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma o (pu3uKe BKIFOYACT:

IUTAHUPYEMBIE PE3YJbTaThl OCBOCHHUS Kypca (PU3MKKM Ha yriayOnEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI [10 T01aM O0YUECHUS;

cozepkanue yueOHoro npeamera «Puznka» mo rogam 00ydeHusl.

[Iporpamma mo ¢u3NKe HWMEET NPUMEPHBIH XapakTep U MOXKET ObITh
MCITIOJIb30BaHa YUUTEIAMU (DU3UKHU ISl COCTABICHUS CBOMX PAOOYMX MPOTpamM.

[Iporpamma 1o (u3MKe HE CKOBBIBACT TBOPUYECCKYIO HHUITMATUBY YUHTEICH U
MPEAOCTABISIET BO3MOXKHOCTH JJISI  peaM3alldd  Pa3IMYHBIX METOJUYECKHUX
MOAXOAOB K MpernojaBaHvi0 (PU3NKU Ha YIIyOJIEHHOM YpOBHE IMpPHU YCIOBUU
COXpaHEHHMs 00s13aTeNIbHON YacTU COAEPKaHUs Kypca.



du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOABI, BBICTyIAs B
KauecTBe y4eOHOTo IpeIMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHMM 00 okpy»xaromeMm Mupe. LIIKoapHbIN Kypc (QU3UKH — CUCTEMOOOPa3yIOIIHii
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, IOCKOJIBKY (PU3UUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUMN, HU3YyYaeMbIX XHUMHUEH, OHMOJIOTHEH,
dbuzuueckoit reorpadueit u actpoHomueid. Hcmonb3oBaHME UM aKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUU ONpENeNuiIo XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTUA B c(epe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TOJIy4EHHMSI HOBBIX MAaTEpPHAJOB C 3aJaHHBIMU CBOWcTBamMu. M3ydeHue
(¢u3MKH BHOCUT OCHOBHOM BKJaJ B (OPMHpPOBAHHUE €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpa oOydyaromerocs, B GOpMHUpPOBAaHUE YMEHHUN MPUMEHSITh Hay4UHbIN
METO/I MO3HAHUS MPU BBIMOJIHEHUN UMU YUEOHBIX HCCIIEOBAaHUM.

B ocHOBY Kkypca (hu3uKH Ha ypOBHE CpeHEro 00111ero 06pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOKHO PACCMaTpPUBATh KaK MPUHLMIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTMYECKHU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUUYECKON, TaK U COBPEMEHHOMN (U3HKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HeW MaTepual Kypca (U3UKH
o0beuHEH BOKpYr (Qu3nueckux Teopuid. Beaymum B Kypce  sBIsIeTCS
dbopMuUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeArnosiara€T MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIHala (U3NYECKON HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
¢uzuku ¢ pa3BuTHEM OOIIeCTBa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢uzuku yriry0iaEHHOTO YpPOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHUX M TEXHOJOTHMYECKUX
MPWIOKEHUW HM3YYECHHBIX TEOpUM M 3aKOHOB. [Ipum 3TOM paccmarpuBaroTCs Ha
YpOBHE OOIIMX MpPEICTaBICHUA U COBPEMEHHbBIE TEXHHYECKHE YCTPOWCTBa, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peamu3yercss TOCPEICTBOM BBEACHHUS 3JIEMEHTOB
COJEp)KaHUs, TOCBAUIEHHBIX HKOJIOTHUYECKUM TpoOjIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMM, a Takke OO0CYKIEHUs
npo6JieM palvoOHAIBHOTO MPUPOIONOIB30BaHUS U 3KOJIOTHUECKO 0€30MacHOCTH.

OcBoeHue coaepKaHus MPOrpaMMbl 1O (PU3KKE JOHKHO ObITh MOCTPOEHO Ha
MPUHLUIIAX CHCTEMHO-/IEATEIbHOCTHOTO noaxona. s pusnku peamuzanus 3THX
IIPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJAb30BAHUM CAMOCTOATEIBHOIO 3KCIEPUMEHTA KaK
MOCTOSIHHO JielicTBytolero (akropa ydebHoro mnponecca. st yrayOn€HHOro
YPOBHSI — 3TO CHUCTEMA CaMOCTOSITENIBHOTO YYEHUYECKOIO0 JKCIIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAJIbHBIC YYCHHYECKHUE OIBITHI TPH HW3YYEHUH HOBOTO
Marepuana, JabopatopHbie paboThl U pabOThl MpakThkyMa. [Ipu 3TOM BO3MOXKHBI
nBa crmocoba peanuzanuu (pU3MUECKOro TMpakTukymMa. B mepBom  ciydae
MpakTUKyM npoBoauTtcs aubo B koHue 10 m 11 kmaccos, a0 mocie mepBoro u
BTOPOr0 TOJNYrOAMM B KaXJAOM M3 3THUX KIaccoB. Btopoil cmocod — 3T10
uHTerpaiuss paboT MpakTUKymMa B CHUCTEMY JabOpaTOPHBIX pabOT, KOTOpPHIC
MPOBOJSITCS B Tpoliecce u3yudeHus pasznena (temsl). [Ipu stom mox paboramu
MPAaKTHKyMa MOHUMAETCSl CAMOCTOATEIBHOE HCCIEAOBaHNE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTO, 00OOIIEHHOTO BUAa 0€3 MOIIaroBOi HHCTPYKIIHH.

B mnporpamme 1o (¢u3MKe CcHUCTEeMa YUYEHHMYECKOTO OJKCIEpUMEHTa,
nabopaTopHbIX pabOT W MpakTUKyMa MpeACTaBiIeHa €IMHBIM TepeuHeMm. Bribop
TEMATUKHA JIJI1 3TUX BHUJOB YYCHHYCCKHX MPAKTHYCCKUX PaOOT OCYIICCTBIISCTCS
y4acTHUKaMHu 00pa30BaTEIbHOIO MpoLecca UCXOAS U3 0COOCHHOCTEN MOYpPOUYHOTO
TUIAHUPOBAaHUs M OCHaIleHWs kabuHera ¢usuku. [Ipm sTOoM oOecmeunBaercs
OBJIaJICHNE OOYYaIOIMUMHUCS YMCHHUSMHU TIPOBOJHWTH TIPSIMbIE M KOCBCHHBIC
U3MEpPEHUsS, HCCICAOBAHUSA 3aBUCUMOCTCH (DU3MUYECKMX BEIMYMH M TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIIIOKECHHBIX TUITOTE3.

Bonbiioe BHMUMaHWE YACNISCTCS PEIICHUIO PACUETHBIX M KAYCCTBCHHBIX
3anay. [Ipu 3TOM mJis pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3aJa4d C SIBHO
3aJlaHHON U HESIBHO 33JIaHHON (PM3MUYECKOW MOJIEJIbIO, MO3BOJISIONINE TTPUMEHSThH
U3y4YeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjienia Kypca, Tak U
UHTETPUPYs MPUMEHEHUE 3HAHUN U3 pa3HbIX pasfenoB. s kauecTBEeHHBIX 3a7ad
OPUOPUTETOM SIBIIAIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIpeICKa3aHhe MPOTEKaHUs
bU3UYECKUX SIBICHUN M MPOIIECCOB B OKPYKAIOIICH XKU3HH, TPEOYIOIIHe BhIOOpa
buznuecKoi MOIENH ISl CUTYyaIluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanmsimu DPIOC COO k wmarepuaibHO-
TEXHUYECKOMY OOECIICUeHHUI0 Y4eOHOro mporecca Kypc (GU3UKH YriayOJEHHOTO
YPOBHS Ha YPOBHE CPEHET0 00I1Iero 00pa3oBaHus JOHKEH U3Y4YaThCsl B YCIOBUAX
npeaMeTHoro kabunera. B kaOunere Gu3uku JOMKHO OBITH HEOOXOAUMOE
nabopaTopHoe OOOpYJOBaHUE JUIsl BBHIMOJHEHHS YKa3aHHBIX B MPOrpaMMme IO
(du3nKe y4YeHHUYECKHX ONBITOB, JIAOOPATOPHBIX pabOT W paboOT MpakTUKyMa, a
TaKXke JIEMOHCTPAIIMOHHOE 000pYyJ0BaHHUE.

JleMOHCTpalmoHHOe  000opyAoBaHHe (QOpMHUpPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MWHUMAIBHOM  JOCTATOYHOCTH H  00ECTeurnBaeT TOCTAaHOBKY
MEPEUYNCICHHBIX B TMporpaMMe T0 (HU3WUKE KIFOUEBBIX JIEMOHCTPAIUNA IS
WCCJICIOBAaHNUS ~ M3yYaeMbIX SBICHWA W  TPOILECCOB, OJMIUPUUECKHX U
(byHIaMEeHTaTbHBIX 3aKOHOB, MX TEXHHYECKUX TPUMEHEHUH.

JlaboparopHoe 00OpyIOBaHHUE [JIsi YUYEHUYECKHUX MPAKTUUYECKUX padoT
dbopMupyeTcsi B BHJIE TEMAaTHYECKHX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuére



OJIHOTO KOMIUIEKTa Ha JAByX oOydarounuxcs. TeMarnyeckue KOMIUIEKTHI
1a00paTopHOTrO OOOPY/IOBAaHMS JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHUOOPOB, a TaKkKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BHJI€ LU(PPOBBIX JTAOOPATOPUI.

OCHOBHBIMM LIEJISIMU U3Y4€HHSI (PU3UKU B OOLIEM OOpa30BaHUU SIBIISIFOTCS:

(dopMHUpOBaHUE MHTEpECA U CTPEMJICHUS OO0YYalOIIUXCS K HAYYHOMY
M3YYEHUIO TOPUPOJABI, pa3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE MO3HaHuA U (opmMupoBaHue
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPYKAIOLIUM SIBJICHUSM;

(opMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAaK pe3yjbTaTa M3Y4YEHHUs OCHOB
CTpOEHUSI MaTepuu U QYHIAMEHTAJIbHBIX 3aKOHOB (DU3HKH;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIb30BAHUEM (PU3UYECKUX
3HAHUM U HaYYHBIX JIOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUA O pONM (PU3UKU I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE IpeICTaBJICHU 0 BO3MO>KHBIX chepax  Oynmymei
npodeccuOHaIbHOM JIESITENIbHOCTH, CBA3AaHHBIX C (U3MKOW, TMOATOTOBKA K
JanbHeeMy OOy4eHHIO B 3TOM HalpaBJICHUU.

JlocTkeHnue HTUX Liened oOecreunBaeTcs peuieHueM CIenyonuX 3a7a4d B
npolecce u3y4eHus Kypca (pU3uKu Ha ypoBHE CpeIHEero 001ero oopa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HaHHUM 00 OO0HMX (U3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYSIpHYI  (U3UKY,
AIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI acTPOPU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS JIJISI OOBSICHEHHS
buznueckux SABICHUA B TPUPOAEC W IS MPUHATHS NPAKTUUYECKUX PEIICHUU B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIOCOOOB pEIICHMs] pa3IWYHBIX 3alad C SBHO 3aJaHHOM
¢usnyeckoil MoJzeblo, 3a4ay, MOAPA3YyMEBAIOIIMX CAMOCTOSTEIBHOE CO3JaHHE
¢usnyeckoll MojeNnU, aJeKBaTHOM YCJIOBHSM 3a7adyd, B TOM 4YHCIE 3a]ad
WHXEHEPHOI'O XapakTepa;

HOHUMaHUE (PU3NYECKUX OCHOB U TPUHUUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUSA HAa OKPY’KAIOILYIO CPENLY;

OBJIaJICHUE METOJAaMU CAMOCTOSITENIBHOIO IUIAHUPOBAaHUS M IPOBEICHHUS
¢u3nuecknx OKCIEPUMEHTOB, aHalIW3a W HHTEpPOpeTanuu  WHOOpMAaIH,
OIpEJENIEHMS] JOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHS YMEHUM NPOEKTHO-HCCIENOBATEIBCKOM,
TBOPUYECKOM JIEATENBHOCTH;



pa3BuTHe uHTEpeca K chepaM npodeccuoHanbHON NeaTeIbHOCTH, CBI3aHHOM
¢ (hU3UKOI.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrayOnéHHbIA YpOBEHb
u3ydeHuss ydeOHoro mpeamera «®du3mka» Ha YpPOBHE CpEIHEro OOIIEeTro
oOpa3oBaHus BbIOMpaeTCs O0O0YyYalOIUMMUCS, IUIAHUPYIOIIMMHU MPOJOJKEHUE
0o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOQPUIIS.

Ha u3ydenue pusuku (yrinyO0n€HHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
obOpazoBanus orpoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 4acoB B HENIEIIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEACIHIO).

[Ipennaraemerii B mporpamMme 1o (U3MKE MEpeueHb Ja0OpaTOpPHBIX W
NPaKTUYECKUX pabOT SBIAETCS PEKOMEHIOBAHHBIM, YYHTEIb [El1aeT BBIOOD
NPOBEACHUS JIADOPATOPHBIX pPabOT M OMBITOB C YYETOM WHAMBHIYaTbHBIX
OCOOCHHOCTEH 00YyUYarOIINXCs.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Pa3znen 1. Hayunblii MeTO NO3HAHMS NPUPOABI.

®duszrka — pyHIaMeHTadbHas HayKa o npupoje. Hayunsiii MeToa mo3HaHUS U
METO/IbI UCCJICIOBAHUS (PU3MUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHUs B MpoOIecce IMO3HaHusl npuponbl. HabmroneHue u
HKCIIEPUMEHT B (hU3HKE.

CnocoObl u3MmepeHuss (GU3UYECKUX BEIUYUH (aHAJIOTOBBIE M U(POBBIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBLIE CUCTEMBI).

[Torpemnoct  u3MepeHut  ¢u3MUecKux BenuuuH  (abcomtoTHas U
OTHOCHUTEIIbHA ).

MopenupoBanue (PpU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJOE TENO, WJealbHAas KUJIKOCThb, HWJCAJIbHBIN Ta3, TOUYCUHBIN
3apsin). ['unoreza. @U3NYECKU 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Du3ndecKast
TEOpHs.

Pons u mecto ¢usuku B GOpMUPOBAaHWU COBPEMEHHOW HAYYHOU KapTHHBI
MUpa, B PAKTUYECKON AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3mepenue cuiibl TOKAa M HANPSHKEHUS B LEMNU MOCTOSHHOTO TOKa MpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ LU(ppoBoit naboparopueit nmo ¢usmuke. [Ipumepsl n3MepeHus
(bu3MUeCcKUX BETUYHH MPU TOMOIINA KOMITBIOTEPHBIX TaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBHIKEHUSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a7ja4l MEXaHUKH.

Pannyc-BekTop MarepuanbHOW TOYKH, €ro IMPOEKUMH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemernienne, CKOpOCTh (CpenHsiE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOpPEHUE MATEpHAIBHOM TOYKH, MX NPOEKIMUM HA OCH CHUCTEMbI KOOpJWHAT.
CrnoxeHue nepeMelleHnii u CJI0KeHHe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIMHEIHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKU OT BPEMEHHU M UX
rpaduxu.

CBobomHOEe majzeHue. YCKOpeHHe CBOOOMHOTO majeHus. JIBkeHue Tena,
OpOLIEHHOI0 TMOJ| YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaTIbHON TOUKH OT BPEMEHU U UX TPaPUKH.



KpuBonnHentnoe  nBuwkeHue. JIBWKEHHE  MaTEpUAIbHOM  TOYKH IO
OKPY>KHOCTU. YTJoBas M JIMHEWHas ckopocTh. [lepuoa m vactora oOparieHusl.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHT€HIIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTepUATbHOU TOYKHU.

TexHuyeckue YCTpPOWCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: CIHUIOMETD,
IBWKCHHE CHApsAOB, LIEMHbIE, IIECTEPEHYATHIE W PpPEMEHHBIE IEepeaauH,
CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopenb cucTemMbl OTCYETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

CrniocoObl HcclieToOBaHUS IBHXKEHUM.

Nnntoctpanus npeaeapsHoro nNepexoia U NBMEPEHUE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHnue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenue aBuxeHust tena, OPOLUIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

Hamnpagiienne ckopocT npy JBUKEHUH MO OKPYKHOCTH.

[IpeoGpa3zoBaHue yriioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEeHUE MyTeW, TPACKTOPUM, CKOPOCTEW ABUKEHUS OJHOIO M TOTO K€
TE€Ja B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3ydeHne HEpaBHOMEPHOTO JBUKEHUS C LEJIbI0 ONPEACIICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH NYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenue YCKOpEHHUSI  CBOOOJHOIO NaJICHUS (pexoMeHI0BaHO
WCIIOJIb30BaHuE ITU(PPOBOI Ta00paTOPUN).

WN3yuenue nBWKEHHS Tena, OpOIIEHHOrO0 Topu3oHTanbHO. [IpoBepka
TUIIOTE3bl O IPSAMOM IPONOPLUOHAIBHOM 3aBUCUMOCTH MEXAY JAIBHOCTHIO
IIOJIETA U HAYaJIbHOM CKOPOCTBIO TEa.

N3ydeHne IBHKEHUSA Tella IO OKPYKHOCTHM C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Iepuojia OOpalleHus] KOHMYECKOro MasTHHKA
OT €ro IIapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH Hbrorona. MueprumanbHble cucTeMbl orTcuéra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HennepruanbHble cUCTEMBbl OTCUéTa (OMpeneseHue,
MIPUMEDPBI).

Macca tena. Cuna. lIlpyHIun cynepno3sunuu Cuil.

Bropoii 3akoH HproTOHa 11711 MaTepraIbHOU TOYKH.

Tperuii 3akoH Hpr0TOHA 111 MaT€pUAIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PABUTAMOHHOM U
VHEPTHOMN MacCCHI.

Cuna TsKecTH. 3aBUCUMOCTb YCKOPEHHSI CBOOOJHOTO MaJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckod IMHpOTHL. JIBUKEHHE
HeOeCHBIX TeJ U UX cyTHUKOB. 3akoHbl Keruiepa. [lepBas kocmMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tenma. Bec Ttema, nBmxkymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Ttpenue. Cuiia TpeHHUS CKOJBXKEHUS W CHJIA TPEHUS
nokos. Koadpduuuent tpenus. Cuia CONpOTUBICHUS TNPU JBUKEHUU Tela B
AKUJKOCTU WUJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO IBUKEHUSI.

HNasnenue. ['mapocratnueckoe nasinenue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: MOAIIUITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue ABuKeHUs TeNl B MHEPLUHUAIBHBIX U HEMHEPIIHMAIBHBIX CUCTEMAaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne nByxX HUIMHIPOB WIM IIAPOB PA3HOM MACChl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMAIBHONU CUCTEMBI OTCUETA.

CpaBHeHME  PaBHOJCHCTBYIONIEH  NPUIOKEHHBIX K TEIy CHJI C
IIPOU3BEACHUEM MACCHI TE€Ja HA €r0 YCKOPEHNUE B UHEPLUAIIBHON CUCTEME OTCYETA.

PaBeHCTBO cuJ1, BO3HUKAIOIIUX B PE3YJIbTAaTEe B3AaUMOJACUCTBUS TEI.

HN3mepenne Mmacc mo B3auMOJEUCTBUIO.

HesecomocTs.

Bec tena npu ycKOpeHHOM NIOABEME U MAJACHUH.

LleHTpOoOCIKHBIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nabopamopuvie padomul, nPAKMUKYM.

N3mepenue paBHOJIECUCTBYIOLIEH CUII MPU JBHKEHUU OpPYyCKa MO HAKIOHHOW
IIJIOCKOCTH.

[IpoBepka rumnore3sl 0 HE3aBUCUMOCTH BPEMEHU ABUIKEHHUSI Opycka Mo
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MaccChl.



UccnenoBanne 3aBUCUMOCTHA CUJI YIPYTOCTH, BO3HHUKAIOUIMX B MPYKUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

N3ydeHnne ABUXKEHUS CUCTEMBI T€Jl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON depe3
nErkuit OJIOK.

N3mepenue kodddunreHTa TpeHusl Mo BEJIMYUHE YIIIOBOrO Ko3(duiimeHTa
3aBucUMOCTH Frp(N).

UccnenoBanue nBmxeHus: Opycka Mo HaAKJIIOHHOW TJIOCKOCTH C TIEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3ydenune nBUKEHHS Ipy3a HA Baly C TPCHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomtotHo TBEpAOE Teno. [locTynmarenbHOe W BpaIaTEeIbHOE JBHXKCHHE
TBEpAOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaiieHusa. [lmedo cubl.
CioxxeHue cuil, MPUJIOKEHHBIX K TBEpOMY Teny. LIeHTp TskecTu Tena.

YcnoBust paBHOBECUS TBEPAOTO TEIA.

YcroituuBoe, HEyCTOMUMBOE, 0€3pa3TuIHOE PABHOBECHE.

TexHuueckue yCTpPONCTBA U TEXHOJIOTMYECKUE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, PelIéTyaThle KOHCTPYKITUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

UccnenoBanne yclioBHiI paBHOBECHS TBEPAOTO Tejla, HMMEIOLIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CHJT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPIOTO TEIA, UMEIOIIETO IJI0MIA/1b ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmitysibc MaTeprualibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOUeK. LleHTp Macc
CUCTEMBI MaTepUANIbHBIX TOUEK. Teopema o IBHKEHUU LIEHTpa Macc.

NMiynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT nMnyJibca MaTeprualibHON TOUKH. [IpeacraBieHne o COXpaHEeHUH
MOMEHTA UMITYJIbCa B LICHTPAJIbHbBIX MOJIAX.

PabGora cuiasl Ha MajoM M Ha KOHEYHOM NiepememieHur. [ padudueckoe
MpeIcTaBieHrne paboThl CHITHIL.

MOIIHOCTH CHIIBL.

Kunernueckass sHeprus martepualbHOM Touku. Teopema 00 HM3MEHEHHU
KMHETHUYECKOW SJHEPTUU MATEPUATIBHOU TOUKHU.



[ToreHnmanbHble W HENOTEHLUMANbHbIE CUJbl. [lOTEHIManbHAs >SHEpPrus.
[loTenuuanbHast sHeprust ynpyro neopMUpoBaHHON mpyxuHbL. [loTeHumanbHas
JHEprus Tella B OJHOPOJHOM TrpaBUTAMOHHOM mone. [loTeHnumanbHas sHeprud
TeJa B TPABUTALIMOHHOM MOJIe€ OAHOPOJIHOTO IIapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKasA CKOPOCTh. TpeThs KOCMHUYECKAsT CKOPOCTb.

CBsi3p  paboOThl HEMOTCHIMATBHBIX CHUJ C HW3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJI. 3AKOH COXPAHECHHSI MEXaHUYECKON YHEPTUMU.

VYpyrue v Heynpyrue CTOIKHOBEHHUS.

YpaBHeHnue bepHymM i WACATBHOM KUAKOCTH KaK CJEJICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPIUHU.

TexHuueckue ycTpoNCTBAa M TEXHOJOTHUYECKUE MPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KOMEpP, MPYKUHHBIA TMHUCTOJIET, THUPOCKON, (PUTypHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTtrBHOE IBUKEHMUE.

N3Mepenmne MOUTHOCTH CUITBL.

N3meneHue sHepruu Tejaa npyu COBEPIICHUHN paOOThI.

B3anmMHble npeBpalieHnss KHHETUYECKOW U MOTEHIUAIbHONW YHEPTUMA MTPU
NENCTBUM Ha TEJIO CHUJIbI TSYKECTU U CHIIBI YIPYTOCTH.

CoxpaHeHue SHEPruu Mpyu CBOOOTHOM TaJCHHH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3mepenue nuMiryibca Teaa mo TOpMO3HOMY Iy TH.

N3mepenue cuibl TATH, CKOPOCTH MOJENIH JIECKTPOMOOWISI U MOIITHOCTH
CHUJIBI TSTH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHEHUsI UMITYJIbCa IPU YIIPYTOM B3aUMOJEHCTBUU.

HN3mepeHre KHHETUYECKOW SHEPTHUH TEJIa IO TOPMO3HOMY MYTH.

CpaBHEHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ pabOTOMN CHIIBI
TPEHUSL.

Onpenenenne pabOTHI CHIIBI TPEHHS TPH JBIKCHHHM Tella MO HAKIOHHOM
IJTIOCKOCTH.

Pa3nen 3. MogiexkyaspHasi pu3uka U TEPpMOAHUHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeoPUl.

OCHOBHbBIE TOJOKEHUST MOJEKyIsipHO-KHHeTHueckoi Teopun (MKT), ux
ombITHOe oOocHoBanme. Jluddysus. bpoyHoBckoe aBMWKEeHHE.  XapakTep
JNBM)KEHUS W B3aMMOJCHCTBUS 4YacCTHI[ BellecTBa. MoJenu CTpOEHUs Tas3os,
KUJKOCTEH U TBEPABIX Tell U OOBSCHEHHE CBOMCTB BEIECTBA HAa OCHOBE ATUX



Mozeneil. Macca u  pasmepbl Mojekya (atomoB). KonudecTBO BelecTBa.
[ToctosHnas ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH: YaCTHUIIBI
rasa JIBUKYTCSI XaOTUUECKHU U HE B3aUMOJICHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcontoTHas
Temrneparypa (mkana temneparyp KensBuna). 3akon Jlanprona. M3omporecch B
ujealbHOM Ta3e C T[IOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
IpeJICTaBlIEHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, n3obapa.

CBsi3b  MEXIy JaBJICHUEM M  CpeldHed  KUHETHYECKOW  DHeprueu
MOCTYMATENHHOTO TEIUIOBOTO JIBUKEHHUS MOJEKYJ MJICAIbHOrO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUH UJICaTIbHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKON YHEPTUEH MOCTYNATeILHOTO TEIJIOBOTO JBIKCHUS €€ YaCTHIL.

TexHu4yecknue yCTPOMCTBA U TEXHOJOTHMYECKHUE TMPOIECChl: TEPMOMETP,
OapomeTp, MOJyYeHUE HAaHOMATEPUAIIOB.

Jemoncmpayuu.

Mogenu IBH>KEHUS YaCTHUL BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKECHHUS.

Buneoponuk ¢ 3anucbio peatbHOro OpOyHOBCKOTO ABUKEHUS.

Huddy3us xuaKocTen.

Mopnaens onbiTa [lTepha.

[IpuTskeHre MOJIEKYI.

Mogenu KpucTayuiM4ecKuX pemeToK.

HaGmronenue u uccienoBanue n30MpoIeccoB.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

HccnenoBanne mpounecca YCTAHOBICHUS TEIUIOBOTO PABHOBECUS MpPH
TEIUIO0OMEHE MEXKTY TOPSIYei U XOJIOTHOU BOJIOH.

N3ydeHne W30TEpMHUECKOrO Ipolecca (PEeKOMEHJAOBAHO HCHOJIb30BaHUE
udpoBoii TabopaTopun).

N3yuenune n30X0pHOro npoiecca.

Nzydenue nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiuneol.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHME 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJUHAMHUYECKON CHCTEMBbI KaK CpPeJHUE 3HAYEHUS BEJIWYUH, OMUCHIBAIOIINX
€€ COCTOsIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmonuHamuku. (CamMOnpoW3BOJIBHAS — pellaKcanus
TEPMOJNHAMHUYECKON CUCTEMBI K TEIUNIOBOMY PAaBHOBECHIO.

Mopens wuaeampHOro ra3a B TEPMOJMHAMUKE — CHCTEMAa YPaBHEHMIA:
ypaBHeHHe MenneneeBa—KiianeiipoHa U BbIpaXEHUE JIsI BHYTPEHHEH DHEPIUH.
VYcnoBus TPUMEHMMOCTH 3TOM MOJENN: HU3KAasl KOHLUEHTPALMS YaCTHIL], BHICOKHE
TEMIIEpATypbl. BeipakeHUe 1Uisi BHYTPEHHEW SHEPTrUHA OJHOATOMHOTO HJIE€AIBHOIO
rasa.

KBa3zucratnueckne u HECTATHYECKHUE ITPOLECCHI.

DOnemeHTapHas paboTa B TepMoJuHaMuKe. Beruucienue paboTel 1o rpaguky
nporecca Ha pV-auarpamme.

Temonepenaya  kak  cnoco0  HM3MEHEHMS  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMUYECKOM  CUCTEeMBl  0e3  coBepuieHuss paboTel.  KoHBekius,
TEIJIONPOBOIHOCTb, U3TyUYCHHUE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YaenapHas M MOJISIpHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. YjaenbHas TEIIOTa CrOpaHUs
TtoriuBa. Pacu€r konuyecTBa TErUOTH mnpu  Temonepenaye. llonsrtue 00
aanabaTHOM Ipoliecce.

IlepBeii1 3aKOH TepMoAMHAMUKU. BHyTpeHHss osHeprus. KoanuectBo
TEIUIOTBI W paboTra Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOIMHAMUKH [JII PABHOBECHBIX IMPOIIECCOB: 4Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eAMHCTBeHHAas aguadaTa. AOCOIIOTHAS TeMIiepaTypa.

Bropoii 3akOH TEpMOJAMHAMUKK JJII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 0oJiee XOJIOIHOTO0 Tena K 0ojiee HarpeTomy 0e3
koMmrieHcaruu (Kiaysuyc). HeoOpaTuMocTh MpUpOIHBIX MTPOIIECCOB.

[TpuHumner nectBus TertoBbix mamuH. KIT/I.

MaxkcumanesHoe 3nauenne KIIJI. [{ukn Kapho.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BaHMS TEIIOBBIX ABUrareneil. TersoBoe
3arpsAA3HEHUE OKPYXKAIOIIEU CPEBI.

TexHudyeckne yCTpOWCTBA M TEXHOJOIMYECKHE IPOLECCHI: XOJIOAUIIBHUK,
KOH/MIIMOHEp, AM3ENbHBIM U KapOIOpaTOpHBIM JBHUraTelu, MapoBas TypOuHa,
IIOJIyYEHNE CBEPXHU3KUX TEMIIEpaTyp, YTHIM3ALUsA «TEIUIOBBIX» OTXOIOB C
MCITO0JIb30BAaHUEM TEIJIOBOI'O HACOCA, YTHIIM3ALUs OMOOPTraHUYECKOro TOIUINBA JJIS
BBIPAOOTKH «TETJIOBOW» U ANEKTPOIHEPTHH.

Jemoncmpauuu.

W3meHenue TeMneparypsl Mpu aanadaTuueckoM pacIIupeHun.

Bo3nymiHoe orauBo.

CpaBHEHHME yAECTBHBIX TEIIIOEMKOCTEN BELIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTHUU.

HccnenoBanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TETIOBBIX IBUTATEIICH.

Yuenuueckuii s3xcnepumenm, nadopamopuvie padomaol, npaKmuKym.

N3Mmepenune yaenbHOU TENI0EMKOCTH.

HccnenoBanue nponecca OCThIBaHUS BEILIECTBA.

Hccnenosanue annabaTHOro mporuecca.

N3ydyeHne B3aMMOCBSI3M DHEPrUUA MEXKMOJICKYJISIPHOTO B3aUMOJCUCTBUS U
TEMIEPaTypbl KUTIEHUS KUJKOCTEH.

Tema 3. Aepezamnvie cocmoanus eewyecmea. Pazoevie nepexoowl.

[TapooOpazoBanne u koHAeHcauus. lcmapeHue u KumeHue. Y jenbHas
TEIUIOTa NapooOpa3zoBaHUsl.

HaceilieHnble ¥ HeHachllleHHble mnapbl. KadecTBeHHass 3aBUCHUMOCTh
MJIOTHOCTH W JABJICHUSI HACBIIMIEHHOTO Mapa OT TEMIIEPATYyphl, UX HE3aBUCUMOCTh
OoT 00BEMA HACBIIIEHHOTO TTapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHUS OT JaBJICHHUSI
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AGCONIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Tsépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHUSI CBONCTB
KpuctauioB. [lnaBrmeHne W KpucTalM3alus. YJIEJbHas TEIUIOTa IUIABJICHUS.
CyO6numarnus.

Hedbopmanuu tTBEpOro tena. Pactsxxenue u cxarue. Cnur. Moayns FOHra.
[Ipenen ynpyrux aedopmariui.

TemoBoe pacuupeHue KUAKOCTEH U TBEPABIX Ted, 00bEMHOE M JIMHEHHOE
pacimpenre. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PaCIIUPEHUs TeJl (Ha Ka4eCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprun B (a30BBIX EPEXOIaX.

VYpaBHeHuUE TEIIOBOrO OanaHca.

[ToBepxHoctHOoe HaTspKeHHE. Kod(duimeHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsipusle sBnenus. /[aBiaeHne noa MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJIOTMYECKHME IPOLECCHI:  KUJKHE
KPUCTAJUIbl, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpauuu.

TernnoBoe pacmmpeHue.

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenune. Kunenve npu noHMKEHHOM J1aBJICHUH.

N3Mmepenue critbl TOBEPXHOCTHOTO HATSIKEHMUS.

OMBITHI ¢ MBUIbHBIMU TIEHKAMH.

CwmauuBanue.



Kanunnspusle aBiaeHus.

Mojienin HEeHBFOTOHOBCKOM )KUIAKOCTH.

Cnoco0bl 3MepeHusl BIaKHOCTH.

UccnenoBanne HarpeBaHus U MUIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenue manbix negopmariuii.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomaol, npaKmuKym.

N3ydyeHne 3akOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3Mmepenne yaenbHOM TeII0OThI IUIABJIECHHUS JIbIA.

N3ydenune cBOMCTB HACKIIIEHHBIX MAPOB.

N3mepenue abCcoOTHON BIaKHOCTH BO3yXa U OIIEHKA MAacChl MapoB B
MIOMEIIICHUHU.

N3mepenue kordpuiinenTa mnoBepXHOCTHOTO HATSXKCHHUS.

N3mepenune monyns FOwnra.

UccnenoBanne 3aBUCUMOCTH  AedopManuv  pPEe3MHOBOTO  00pasia oT
MPUII0KEHHOW K HEMY CHUJIBL.

Pa3nen 4. DjaekTpoanHaMuka.

Tema 1. dnekmpuueckoe none.

OnekTtpu3auust Tel U €€ MPOSBICHHS. OJEKTpUUYEcKud 3apsan. /[[Ba Bupaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, MAWAIEKTPUKH M  MOJYINPOBOJIHUKH.
DNEeMEHTApHBIA DJJIEKTPUYECKUIN 3apsii. 3aKOH COXPAHEHUs SJIEKTPUYECKOIO
3apsja.

B3aumoperictBue 3apsaoB. Todeunbie 3apsiabpl. 3akoH Kymona.

Dnektpuueckoe nojie. Ero neiicTBre Ha 3JIEKTPUUECKUE 3apsibl.

HanpspbkéaHocts  anekTpudeckoro  monst.  IIpoOueiit  3apsna.  Jluauum
HAIPSKEHHOCTHU 3JIEKTPUUECKOro 1oist. OQHOPOJHOE ANEKTPUUECKOE TOJIE.

[ToTeHUHaNbHOCTh 3JIEKTPOCTATHYECKOTO MOJsA. Pa3HOCTh MOTEHIMANIOB M
HanpsbkeHue. lloTeHnmanbHass SHeprus 3apsia B BJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH OIS U Pa3HOCTH
MOTEHIUAJIOB JJI1 JJIEKTPOCTATUYECKOTO 1oyl (KaKk OJHOPOJHOTO, TaK H
HEOJIHOPOHOTO).

[IprHIUII CYNIEPIIO3ULIMY JIEKTPUIECKHUX ITOJICH.

[lone Toueunoro 3apsana. llome paBHOMepHO 3apsbkeHHOU cdepbl. [lone
PAaBHOMEpPHO 3apsbKeHHOro mo o0béMy mapa. Iloje paBHOMEpHO 3apsKEHHOM
OeCKOHEYHON TUIOCKOCTH. KapTuHBI JMHUN HANpsOKEHHOCTH JTHX TIONEH U
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEH.

[IpOBOTHMKH B JIEKTPOCTATUUECKOM MOJIE. Y CJIOBUE PABHOBECUS 3aps0B.

JnaneKTpuku B AIEKTPOCTATUYECKOM ToJIe. JnanexTpuyeckas
MPOHUIIAEMOCTh BEILIECTBA.



Konnencatop. DneKTpOEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTH IUIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coenrHEHNE KOHAEHCATOPOB. [locnenoBaTenbHOE COEAMHEHUE
KOHJICHCATOPOB.

DHEPrus 3apsHKEHHOr0 KOHJIEHcaTopa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLECCHI: 3JIEKTPOCKOII,
AIEKTPOMETP, IJICKTPOCTATHUUECKAsl 3alllUTa, 3a3eMJICHUE DIEKTPONPUOOPOB,
KOHJIEHCAaTOPhI, TeHepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO ¥ IPUHLIKI IEUCTBUS DIIEKTPOMETpA.

DIIEKTPUUECKOE T0JIE 3aPSKECHHBIX IAPUKOB.

DIIEKTPUUECKOE TIOJIE JIBYX 3aPSIKEHHBIX TIJIACTHH.

Mogens anekTpoctatnueckoro reaeparopa (Ban ne ['paada).

[TpoBOHUKH B 3JEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3allUTA.

YCTpOUCTBO U AECUCTBUE KOHAECHCATOPA MOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOTO KOHJEHcCAaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus AIeKTPUUYECKOrO MO 3apKEHHOT0 KOHAEHCATOPA.

3apsiika U pa3psika KOHJIEHCATopa 4Yepe3 pe3ucTop.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

OueHka cui B3aMMOJIEUCTBUSA 3apPSAKEHHBIX TEJL.

HaGmronenne npeBpanieHus: SJHEPTUU 3apsHKEHHOTO KOHASHCATOpa B YHEPTHUIO
U3JIy4EHUsI CBETOINO/IA.

N3yudeHne npoTekaHus TOKA B LIETH, COJIEpKAIIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIINATIOB (HATIpsKEHUS ) npu
MOCJIEIOBATEIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHACHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmosnnbwlil 31eKmpuiecKuil mox.

Cuia toka. IlocTOsSIHHBIN TOK.

VYcoBus CylIecTBOBaHUs ITOCTOSHHOTO 3JIEKTPUYECKOro Toka. McTtounmku
toka. Hanpsoxkenune U u SJ1C &.

3axkon Oma Jj1s1 ydacTKa IeTH.

DIEeKTpUUECKOoe COIIPOTHUBIICHUE. 3aBUCHUMOCTD CONIPOTUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JUIMHBlI WU IUIOMIAAY HONEPEYHOI'O0 CEUCHUS.
Y nenbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapayIEIbHOE, CMENIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3zBeTBAEHHBIX 3ekTpuueckux neneil. [Ipasuna Kupxroda.



Pabota snexrpuueckoro Toka. 3akoH Jlxxoyna—Jlenua.

MOITHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBasl MOIIHOCTh, BblAesieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHUE HUCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) JJICKTPUYECKOW IeNu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ampikanue.

KonnencaTop B 11emu MocTOSSHHOT'O TOKA.

TexHuyeckue YCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: aMIIEpMETD,
BOJIbTMETP, PEOCTAT, CUETUUK ICKTPUICCKONU SHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HAIPSKEHUS JJIsl pe3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOMO/IA.

3aBUCUMOCTh CONPOTHUBJICHUS MWIMHAPUYECKUX MMPOBOJHUKOB OT JJIMHBI,
TUIOIIA U TTOTIEPEYHOTO CEUEHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT CONTPOTUBIICHHS TIPU TTOCTOSIHHOM
HaIPSKEHUU.

[Tpsimoe u3mepenue DJIC. KopoTkoe 3aMbIKaHHUE TaIbBAHUYECKOTO DJIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0bI coeTMHEHUsT UCTOYHUKOB Toka, DJIC Gatapei.

HccnenoBanne pazHOCTH MOTEHIUAIOB MEXKAY MOJIOCAMH UCTOYHUKA TOKA
OT CWJIBI TOKa B LIEIH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yienbHOro CONpOTUBIEHUS TPOBOAHUKOB.

HccnenoBanne 3aBUCMMOCTA CWJIBL TOKAa OT HANpPSKEHUS JJISI  JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

M3mepenune DJ1C 1 BHyTpEHHET0 COMPOTUBIICHUSI HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJ[C raJbBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IIpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3HOCTH MOTEHIIUAIOB MEXKY MOIIOCAMH UCTOYHUKA TOKA
OT CHWJIBI TOKa B IIEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOW MOITHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku 6 paznuunwlx cpeoax.

DOneKkTpuueckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MIPOBOJIMMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTbH CONPOTUBICHUS METAJLIOB OT
temneparypsl. CBEpXIPOBOIUMOCTb.



DIEKTpUYECKUU TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobOcTBeHHas " IIPUMECHAs IIPOBOJIMMOCTD
MOJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DIEKTPUYECKUUA TOK B JJIEKTPOIUTAX. DJIEKTPOJUTHYECKAS AUCCOLMALINS.
DnekTponu3. 3akoHbl Papaaes i JICKTPOIN3a.

DNIeKTpUUYECKUi TOK B Tra3zax. CamMOCTOSITENbHBIA M HECAMOCTOSATEIIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOIO paspana. Monnus. I1nazma.

TexHuuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: Ta30paspsIHbIC
JaMIIbl, JJIEKTPOHHO-NTydeBas TpyOKa, MOJYIMPOBOJHUKOBBIE MPUOOPHI: U0,
TpPaH3UCTOp, (OTONMOA, CBETOAMOJ, TalbBaHHKA, papUHUPOBAHHE  MEJH,
BBIIUIABKA AJTFOMUHUS, DJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTb COITPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3AEKTPOIUTOB.

3akoHbI 35ekTpoau3a Papajes.

HckpoBoii pa3psa U MPpOBOAUMOCTD BO3AyXa.

CpaBHEHUE TPOBOJAUMOCTH METAJUIOB U MOIYIIPOBOJHUKOB.

OnHOCTOPOHHSSI TPOBOJAUMOCTh AUOJA.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

HaGmronenue snexrposusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOI'O HOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBJIEHUS  TEPMOPE3UCTOpAa  OT
TEMIIEPATYPBHI.

CHsTHE BONBT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

DOU3NYeCKUN MPAKTHKYM.

CniocoObl n3Mepenus GU3NUECKUX BEJIMYHH C UCMOJIb30BAHHEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEpPEHUN (HU3MYECKUX BEITUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX M3MEPEHUM, MCCICAOBAHUM  3aBUCUMOCTEMN
¢u3nuecknx BENWYMH, TPOBEPKAa MPEITIOKEHHBIX THUNOTe3 (BBIOOp M3 padorT,
ONMCAaHHBIX B  TEMAaTHYECKUX  paszaenax «YUYEHUYECKHU  SKCIIEPUMEHT,
nabopaTopHbIe padOTHI, TPAKTUKYM» ).

Me:xnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéanoro ypoBHs B 10  kiacce
OCYILIECTBIIAETCS ¢ YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBI3E€H C KypcaMu
MaTeMaTUKH, OWOJIOTHH, XUMUH, Teorpadi U TEXHOJIOTHH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYUHO20
nOo3HaHUA: SBIICHUE, HAYYHBIM QaKT, runoresa, (u3nyeckas BeIMYMHA, 3aKOH,



TEOopusl, HaONIOAEHUE, DSKCIEPUMEHT, MOJIECIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, UG POBas 1adopaTopusi.

Mamemamuxka: penieHWe CHUCTEMbl YypaBHeHUW. JluHeWHass QyHKIMS,
napabona, runepbosua, ux rpapuku u cBoiicTBa. TpuroHoMmerpuueckue QyHKIHUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl ¥ MX IPOEKIIMHK Ha OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOUM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHW3MOB, TEIUIOBOE 3arps3HEHHE OKPYKalollel cpesbl,
yTUIM3aluss OMOOPraHMYECKOro TOIJIMBA JJisi  BBIPAOOTKH  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KAMUJUISIPHBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUUYECKHE SIBJICHUS B dKUBOM IpUpOJIE.

Xumusa: DUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE ATOMOB U MOJIEKYI,
MOJIb BEIleCTBAa, MOJISIpHAsh Macca, MOJIYyYEeHHE HaHOMAaTepHasioB, TEIUIOBbIE
CBOMCTBa TBEPABIX TEJ, KUAKOCTEH M Ta30B, KUJIKHE KPUCTAIUIBI, IIEKTPUUECKHUE
CBOICTBa METAJJIOB, AJIEKTPOJIUTUYECKAS] TUCCOIMAIINS, TaIbBaHUKA, dJIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpaghus: B1axxHOCTh BO31yXa, BETPBI, OApOMETP, TEPMOMETP.

Texnonocua: npeoOpazoBaHUE JIBUKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OKHMJIKOIO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLMHU
(KpOHILUTENH, peméryarble KOHCTPYKLMHU), MCIOJIb30BaHUE 3aKOHOB COXPaHEHMs
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U ApPYyTUE), ABUTATElb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEP, TEXHOIOIHH
HOJYyYeHUs] COBPEMEHHBIX MaTepUaloB, B TOM 4MCJIE HaHOMAaTEpUAIOB, H
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alUTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsAHble JIaMIIbl, TOJIYIPOBOIHUKOBBIE PUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. DieKTpoaAHAMHUKA.

Tema 4. Macnummnoe none.

B3aumonenicTBUe MNOCTOSHHBIX MArHUTOB M MNPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bektop MarmuTHOM wuHaykuuu. l[lpuHnmn cynepnozuuuu
MAarHWTHBIX NOJIEW. JINHUM MarHUTHOW MHAYKIIUH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOAHHKA, KATYIIKA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Ammepa, €€ HanpaBiICHUE U MOIYJIb.

Cuna Jlopennia, e€ HampaBjiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM noJjie. Pabota cuibl Jlopenia.

MarunurtHoe 1nose B Bemectse. @eppoMarHeTUKH, Mapa- U TMaMarHeTUKH.



TexHuueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE MPOLECCHhl: NPUMEHEHUE
MMOCTOSIHHBIX MAarHHUTOB, AIEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna  nuHMII  MHAOYKIMM ~ MAarHUTHOTO  MOJsA  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuil MarHUTHON MHIYKIIUMU MOJIS JJIMHHOTO MPSMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOIHUKA, KATYIIIKA C TOKOM.

B3aumopelicTBue IByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

HaGmonenue nBmkeHus mydka dJIEKTPOHOB B MATHUTHOM TIOJI€.

[MpuHnun NEeUCTBUA 3JIEKTPOU3MEPUTEITBLHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJISI TOCTOSTHHBIX MArHUTOB.

HccnenoBanuie cBOWCTB eppOMarHeTHKOB.

HccnenoBanue AeiCTBUS TOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cunbl AMmnepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEPA OT CUJIBI TOKA.

Onpenenenne MarHUTHOM MHAYKIMHM HA OCHOBE U3MEPEHUs CUIIbI AMIiepa.

Tema 5. dnekmpomazHumnas UHOYKYU.

SIBneHne BIIEKTPOMAarHUTHOW MHAYKUUHW. [IOTOK BeKTOpa MAarHUTHOM
uHaykiuu. OJIC uHAyKuMM. 3aKOH AJIEKTPOMAarHMTHOM HHAykuuu Dapajes.
Buxpeoe anektpuueckoe noiie. Toku Oyko.

OJC wHAyKUMHU B MNPOBOJHUKE, ABUKYIIEMCA B OJHOPOJHOM MarHUTHOM
noJe.

[IpaBuiio Jlenua.

NunykruBHOCTh. KaTyllika WMHIYKTUBHOCTH B LIENM MOCTOSHHOTO TOKA.
SABnenune camounaykuuu. /1C camonHAYKIUN.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: WHAYKIMOHHAA
[€4b, COJICHOU/I, 3aIUTa OT JIEKTPU3ALUU TEJI MPU ABUKEHUU B MArHUTHOM I0JIE
3emuiu.

Jemoncmpauuu.

HaGnronenne ssBIeHUst SI€KTPOMArHUTHON HHTYKIIHH.

UccnenoBanne 3aBucumoctd IJC MHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpasuno Jlenna.

[Tanenne marauTa B aJlOMUHUEBOU (MEIHOM) TpyOe.

SIBneHne CaMOMHIYKIHU.

NccnenoBanne 3aBucumoctd D/1C caMOMHAYKIIMM OT CKOPOCTH WU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padomut, RPAKMUKYM.

UccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHON UHAYKIWH.

Onpenenenne MHAYKIMU BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHAYKIIAM.

COopka MoJ1eTu 2JIEKTPOMAarHUTHOT'O TeHepaTopa.

Pa3nen 5. KoneOanusi 4 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarensnasg cucrema. CBoOOIHEIE KOJICOaHM.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHUCAHUE.
DHEPreTUYeCcKoe OMUCaHue (3aKOH COXPAHEHUs] MEXaHWUYECKO#l sHeprum). BriBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJEOAHUN U3 WX DHEPTETHUYECCKOTO U
KMHEMATUYECKOTO OMUCAHUS.

Amvmuryna u ¢asza konebanuil. CBs3b aMIUTMTYIbI KOJieOaHUM HCXOIHOM
BEJIMYUHBI C aMIUTUTYJJaMU KOJIeOaHH €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u dyactora kojeOanuid. Ilepwom ManabiX CBOOOJTHBIX KOJieOaHUM
MaTeMaTH4Yeckoro wmastHuka. Ilepmoa CBOOOIHBIX KOJEOaHUN MPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxarouux Kosnedanusax. BoiHyxaeHHble konebanus. Pezonanc.
PezonancHas kpuBas. BnusgHue 3aryxaHWss Ha BHJ PE30HAHCHOW KPHBOM.
ABTOKOJICOaHMS.

TexHu4eckne ycTpoHCTBa U TEXHOJIOTUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anuch KoJaebaTeTbHOTO JBUKCHUS.

HaGmronenre He3aBUCMMOCTH TIEpUOa MalIbIX KoeOaHuii rpy3a Ha HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx KojieOaHU 1 3aBUCUMOCTH Ieproa CBOOOTHBIX
KOJI€OAHHI OT COMPOTHUBICHUS.

UccnenoBanne konebaHWii Tpy3a HA MACCUBHOM TIPYKHHE C IEIBIO
dbopMupoBaHUS TIPEICTABICHNUN 00 UIeaTbHOW MOJIENH MPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEHHUsI PHEPTUU MIPU KOJIeOaHUAX rpy3a Ha MPYyKHUHE.

HccnenoBanne BbIHYXICHHBIX KOJICOAHU.

Habnronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.



WN3mepenue mnepuona CBOOOJHBIX KOJIEOAHMH HHUTSAHOTO M HPYNKUHHOTO
MasITHUKOB.

N3yuyeHue 3aKOHOB ABMKEHUS Tella B X0/1€ KOJeOaHUi Ha yIpyroM MoJIBECE.

N3ydenne nBuKeHUSI HUTSHOTO MasiTHUKA.

[IpeoGpazoBaHue SHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHHS aMILTUTY bl 3aTyXaIOIMKUX KOJIEOaHUH.

HccnenoBanne BhIHYXACHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHummusle KOJ1eOAHUA.

Konebarenbhbiit koHTYp. CBOOOIHBIE 3IEKTPOMAarHUTHBIE KoJeOaHUS B
uaealbHOM KoJjiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUTUTY]bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAOUW CUJIBI TOKa B KOJIeOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUHU B UACAIBHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromue AJIEKTPOMArHUTHBIE KoJie0aHuUs. BreinyxaeHHbIC
AJIEKTPOMArHUTHbIE KOJIeOaHusl.

[lepemenHblii TOK. MOIIHOCT, MEPEMEHHOIO TOKA. AMIUIMTYJHOE U
JCUCTBYIOIIEE 3HAYCHHE CHUJIBI TOKA W HANpsOKEHUS TPU  pa3iuyHoON Qopme
3aBUCUMOCTH [IEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouIanbHbI MEpEeMEHHbIH TOK. Pe3ucTop, KOHIEHCAaTop W KaTyllKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOTO TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHUN.

Wneanbusiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya u motpebiieHue
ANEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE JJIEKTpo3Hepruu. KynbTypa
UCIIOJIb30BAHUS AIIEKTPOIHEPTUU B MOBCETHEBHOM KU3ZHMU.

TeXHUYeCKHEe YCTPOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: 3JICKTPUUECCKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUH JIEKTpoIepeaay.

Jemoncmpauuu.

CB0OOHBIC 2JICKTPOMATrHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YAaCTOTHI CBOOOTHBIX KOJICOAHUHN OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOaHMiA.

['eneparop He3aTyxaroUIMX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mopeinb 31eKTpOMarHuTHOrO reHepaTopa.

BbIHyXI€HHbIE CHHYCOUIAJIbHBIE KOJIEOaHMUSI.

Pe3uctop, karymka MHIYKTUBHOCTH M KOHAEHCATOP B LIENH IEPEMEHHOIO
TOKA.

Pe3oHaHnc 1mpu 1NOCIENOBATENIbBHOM COEIWHEHUM PE3HUCTOpPA, KaTYLIKH
WHYKTUBHOCTHU U KOHJEHCATOPA.

VYerpoilcTBO M MpUHIUIT AEHCTBUS TpaHCPopmaTopa.



Mopenb TMHUU 3EeKTpOIepeaayH.

Yuenuueckuit sxkcnepumenm, nabopamopusie padomeol, nPAKMuUKyMm.

Nzyuenne tTpancopmaropa.

HccnenoBanne nepeMeHHOr0 TOKA Yepe3 MOCIEA0BATEILHO COCTUHEHHbBIE
KOHJIEHCATOP, KATYIIKY U PE3UCTOP.

HaGnronenue 31eKTpOMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIENU IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMACHUNIHBLE BOJIHbL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpoctpaHeHus. [lonepeunbie u
OpoJoJibHbIE BOJIHBL. [lepros, CKOpPOCTh pacmpocTpaHeHUss W JJIMHA BOJIHBI.
CBolicTBa MEXaHHMYECKMX BOJH: OTpa)keHHUeE, MperoMiieHue, HUHTepdepeHuus u
nudpakius.

3Byk. CkopocTh 3ByKa. I'poMmkocTh 3ByKka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPYKAIOILIEH CPE/Ibl.

DNEeKTPOMArHUTHHIE BOJHBI. Y CJIOBHUS M3JYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTalus BEKTOPOB B JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXKEHUE,  MPEJIOMIICHUE,
noJisipu3anus, HTepdepeHuns u qudpakius.

[IIkana 31€KTPOMArHUTHBIX BOJH. [IpuMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEeBUACHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYIKAIOIIEN CPEIBI.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, pajap, paJuonpuéMHUK, TeIEBU30p, aHTeHHA, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEJIUIIMHE.

Jemoncmpauuu.

OO6pazoBaHue 1 pacIpPOCTPAaHEHHUE MOMIEPEYHBIX U MTPOIOJIBHBIX BOJH.

Konebmromeecs Teno Kak HICTOYHHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOTHI KOJICOAHUM.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUST MEXaHUYECKUX BOJIH.

Hab6mronenne uarepdepeHnu u AU pakiiuu MEXaHMYECKUX BOJIH.

AKyCTHYECKHUMN PE30HAHC.

CaoiicTBa ylIbTpa3ByKa U €r0 IPUMEHEHHUE.

HaGnronenne cBsSI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION H
94acTOTOM KOJIeOaHUH.

UccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX ~ BOJIH:  OTpa)X€HUE,
pesioMIIeHUE, Mospu3anus, nudpakius, nHTepdepeHITus.

O6Hapy:xeHue nHOPaAKPACHOTO U YIAbTPadUOIETOBOTO U3ITYUCHUH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padomuol, nPAKMUKyM.



N3y4enue nmapamerpoB 3BYKOBOM BOJIHBL.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHelHOE paclpOCTpaHEHUE CBETa B OLHOPOAHOM cpexne. Jlyd caera.
ToyeyHbIli ICTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHBI oTpaxeHHUs cBeTa. [locTtpoeHue m3o0pakeHui B
riockoM 3epkane. Chepuyeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenaomieHusi. OTHOCUTENbHBIN MOKa3aTeNb npeaoMieHus. [IoCTOSHCTBO 4acTOThI
CBETAa W COOTHOILIECHUE [JIMH BOJH MNPHU TMEPEX0Je MOHOXPOMATHUYECKOTIO CBETa
4yepe3 rpaHully pas3zena AByX ONTUYECKUX CPEL.

Xon nyuerr B npusme. Jucnepcusi cBeta. CiOXHBIA cOCTaB OENOro CBeETa.
[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOTO BHYTPEHHETO
OTpPaKEHUS.

CobOuparome u paccewBarouide JuH3bl. ToHkas JnuH3a. DOKycHOE
paccToOssHUE M ONTHYEeCKas CUJla TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHUsSI TOHKOM cepuyeckoil JIMH3BI OT €€ TeOMETPUU U OTHOCHTEIBHOTO
NIOKa3aTes MPEJTOMIICHHUS.

dopmysia TOHKOU JIMH3bL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xop Jyda, MPOMIEANIEr0 JIMH3Y IOJ MHPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontudeckoi ocu. IlocTpoeHne wu300pakKeHH TOYKHM W OTpe3ka NPsSIMON B
coOHparoUUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

Ontuueckue mpubopsl. Paszpemaromias ciocoOHOCTh. [71a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKHMU.

BonnoBass ontuka. WuTepdepenums cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAaKCHMYMOB W MHUHMMYMOB B HWHTEp(EpPEHIIMOHHON
KapTUHE OT JByX KOT€PEHTHBIX HCTOYHMKOB. Ilpumeps kiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa cBeta. JudpakuuoHHas peméTka. YCIoBHE HAOIIOACHUS
[JIaBHBIX ~MAaKCMMYMOB IIpU NAaJ€HHMM MOHOXPOMAaTHYECKOrO CBETa Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE IPOLECCHI: OYKH, JIyIa,
MepUCKoN, QoTroanmapar, MHUKPOCKOI, MPOCKIIMOHHBINA amnmapar, MPOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITUKA, MU(paKIMOHHAS peméTKa.

Jemoncmpauuu.

3aKOHBI OTPAXKEHHS CBETA.



HccnenoBanne nperoMieHus CBETa.

HaGmronenre noiaHOro BHyTpEHHEro oTpaxeHusi. Moziens CBETOBOJA.

HccnenoBanne Xoma CBETOBBIX IYYKOB 4YEpPE3  IUIOCKONMAPAIIIEIBHYIO
IJIACTUHY U IPU3MY.

Hccnenosanuie cBOMCTB M300paKeHUH B JTMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

HaGmonenne untepdepeHiu cBeTa.

HaGmonenue BETOB TOHKHUX MJIEHOK.

HaGmonenue nudpakiuuu ceera.

N3yuyenue nudppakiuinoHHON perETKy.

Ha6monenue audpakiinOHHOTO CHEKTpa.

HabGmonenue nucnepcuu cBera.

HabGmonenue nonsipusanuu cBeta.

[TpumeHeHune noasIpOUI0B I U3YUEHUS] MEXaHUYECKUX HAMPSKEHUMN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomul, npaKmuKym.

N3mepenue nokazaresns NpeaoMIEHNs CTEKIA.

HccnenoBanue 3aBUCMMOCTH (DOKYCHOTO pAcCTOSIHUSI OT BelecTBa (Ha
pUMepe KUIKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue T€IECKOMMYECKUX CUCTEM.

HaGmonenne audpaxiuu, nHTephEpeHIINN U MOJISPU3alUU CBETA.

N3ydeHne nosasipuszaluu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTU AUIIICKTPHUKA.

N3yuenue nnaTepdepeHinm 1a3epHOro U3TyYeHHs Ha IBYX IIETISAX.

Hab6monenue nucnepcun.

Ha6monenue u ucciaegoBanue AudpakImOHHOTO CIIEKTPA.

N3mepenne niMHbl CBETOBOM BOJIHBI.

[Tony4yenue crekTpa U3IY4eHHUS CBETOAMOJA TMPU TMOMOIIH AUPPAKITUOHHOM
PELIETKHU.

Pa3nen 6. OcHOBBI cieUAJIBLHON TEOPUU OTHOCUTEIHHOCTH.

I'panunpl  NpUMEHMMOCTHM  KJIacCMYeCcKoM  MexaHuku.  [loctynarsl
CIIEIMAJIbHOW TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. llpeoOpa3zoBanust  Jlopenuna.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHHU U COKPAILICHUE JIJINHBI.

DHEeprus ¥ UMITYJIbC PESITABUCTCKON YaCTHUIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTULBI. DHEPTHUs
ITOKOSI.



TexHu4eckne yCTpOMCTBa U TEXHOJOTHYECKHE MPOIECChl: CITyTHUKOBbBIC
MPUEMHHKHU, YCKOPUTEIU 3apsKEHHBIX YACTHII.

YyeHnyeckuit HKCIepUMEHT, 1a00paTOpHbIE PaOOThI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa U DHEPrUU  PEIATHUBUCTCKUX dYacTll (MO
doTorpadusim TpeKOB 3apAKEHHBIX YACTUI] B MATHUTHOM T10JI€).

Pa3nen 7. KBanroBas pusuka.

Tema 1. Kopnyckynapno-60nnoeoii oyaausm.

PaBHOBecHOE TerIoBOEe M3MydYeHHE (U3TyUEeHHE aOCOJIOTHO YEPHOTO Tela).
3akoH cmenienns Buna. ['unoresa [1nanka o kBaHTax.

®DOoTOHBI. DHEPrUs U UMITYJLC (HOTOHA.

®dotorpdext. Onbitet A. T'. Ctonerosa. 3akoHsl ¢hoTodPdexra. YpaBHEHHE
OiinmreitHa st potodddexra. «Kpachnas rpanuiay gororddekra.

JlaBnenue cBeta (B UYacTHOCTH, [JIaBJICHHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONTYI0 U a0COJMIOTHO OTpakarollylo MoBepxHOCTh). Ombitel I1. H.
JleOenena.

BonnoBsie cBolicTBa yactul. Bosasl e bpound. JnvnHa BosHbL 1e bpoitns u
pasMmepsl oOJlacTH JIOKAIHM3alMKM  JBIWKYyIIeHcs dactuibl.  KopmyckynspHo-
BOJIHOBOM nyanu3Mm. Jludpakius 2JeKTPOHOB Ha KpUCTAILIAX.

Crneunduka nzmepenuit B Mukpomupe. COOTHOIIEHUsI HEONpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuuyeckre yCTpPOHWCTBA U TEXHOJIOTMYECKUE TMPOIECCHI: CIEKTPOMETD,
dotornemenT, GOTOHATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oartapes,
CBETOJIUO/.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHElTHET0 GpoTtodddekTa.

HccnenoBanre  3aBHCHUMOCTH  COINPOTUBICHHUS  TONYIPOBOAHHKOB  OT
OCBEIIEHHOCTH.

Cerouon.

Conneunas 6atapes.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmMuKym.

HccnenoBanue GpotopesncTopa.

N3mepenne nmocrossaHoM [Imanka Ha ocHOBe mcciienoBanus Gororddekra.

NccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOMO OT HAMPSIKEHHUS.

Tema 2. Dusuka amoma.

OneITel MO HCCIENOBaHUIO CTpoeHHs aroMa. [lmaHerapHas monelb aroma
Pezepdopna.

[Toctynarsl bopa. U3nyuenue u nornomieHrue (poToHOB MpH Mepexoie aToma
C OHOTO YPOBHSI SHEPIUHU HA APYTOM.



Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTMH aTOMA BOJOPOJA.

CnoHTaHHOE M BBIHYKAEHHOE U3NydeHue cBerta. Jlazep.

TexHUYeCKrne yCTPOMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue amHeRvaTbIX CIIEKTPOB.

YCTpONCTBO U ACUCTBUE CYETYMKA MOHU3UPYIOIINX YACTHLL.

OrnpeneneHue JIMHBI BOJHBI JJA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomaol, nPAKMUKYM.

HaGmonenue nuHeiyaToro crnexkrTpa.

UccnenoBanue crnekTpa pa3pe:keHHOTO0 aTOMapHOTO BOAOPOJa U U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Du3zuka amomnozo a0pa u INEMeHMaAPHLIX YACHULY,.

Hyxnonnas Monens sapa I'eitzenOepra—lBanenko. 3apsn siapa. MaccoBoe
yucio sapa. M3oronsl.

PannoakTuBHOCTh. Anbda-pacnaz. IJIEKTPOHHBIH W TMO3UTPOHHBIN OeTa-
pacnaz. ['amMmma-uzinydyeHue.

3aKOH paJMOaKTUBHOrO pacnana. PaauoakTUBHBIE HM30TONBI B MPHUPOJE.
CBoiiCTBa MOHU3UPYIOLWIETO H3Iy4YeHUs. BiusHHE pagnMOaKTUBHOCTH Ha YKUBbIE
opranu3Msbl. EctecTBeHHbI QoH n3nyuenus. JlosumeTrpus.

DHeprust CBsI3U HYKJIOHOB B sjipe. SnepHbie cuibl. JledekT Macchl sipa.

Snepubie peakiuu. Jlenenue u cunres saep. SAnepusie peakropsl. [Ipobiaemsl
YIOPABISIEMOIO0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKHE aCMEKThl pPa3BUTHUS
SIAEPHOU YHEPTETUKH.

Mertoapl  perucTpauMd W HWCCIEOOBAHMS  DJIEMEHTAapHBIX  YacTHILI.

@yHaaMEHTaJbHbIE B3aUMOJECUCTBUS. bapuOHBI, ME30HBI U JICNITOHBI.
IIpencraBnenne o CtanmaptHoOit Moaenu. KBapk-TriirooHHass MOJEb aIpOHOB.

®usuka 3a npeaenamu CTaHIapTHOM Mojenu. TéMHas Martepus U TEMHas
JHEprus.

EnuncTBO (hU3mveckoit KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: TO3UMETP, Kamepa
Bunbcona, siaepHBIl  peakTop, TEpPMOSEPHBIN peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsT TOMOTpadus.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomuol, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne paaroakTUBHOTO (DOHA C MCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normiomieHus: 6eTa-4yacTUll aTlOMUHUEM.

Pa3nen 8. D1eMeHTBHI ACTPOHOMHUM U ACTPOPUBUKH.



DTtansl pa3BUTHS ACTPOHOMUU. [IpuKIIaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB GUBUKH I8 OOBSICHEHUS] MPUPOIBI
KOCMHYECKUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HCcaeqoBaHUNA. (COBPEMEHHBIE ONTUYECKHUE
TEJIECKOIIbI, PAANOTENIECKOIBbI, BHEaTMOC(EepHasi aCTPOHOMUSL.

Bun 3Bé3pnoro Heba. Co3Be3nus, spkue 3BE37bI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

Conneunas cucrema.

Counnue. ConHeuHasi akTUBHOCTh. MIcTounuk sHepruun CoHIA U 3BE3 .

3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpaMma «CIeKTpalbHbIA KJlacCc —
CBETUMOCTB». 3BE3/bl TJABHOM MOCIENOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW MOCIENOBATEIbHOCTH. BHyTpeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKAEHUU U 3BoMonMU CoJiHIAa U
3BE3/. DTambl KU3HU 3BE3.

Muieunbiii ITyTe — Hama ['amaxktuka. [losmoxenune u aBwkenue CoiHia B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku v kBazapbl. YEpHBIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa60sa. Pazberanue ramakTuk.
Teopust bosbiioro B3psiBa. PEIMKTOBOE U3ITyYEHHUE.

Macmra0nas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenus 3BE€31HOr0 HeOa HEBOOPY)KEHHBIM TJIA30M C MCIIOIB30BAHHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEeCHHs TOJI0KEeHHsSI HEOECHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CeBEpHOro MOJyIIApUs U SpKUE
3BE3/BI.

HaGmonennst B Teneckon JlyHBI, IUIaHEeT, TyMaHHOCTeH W 3BE3THBIX
CKOIIJICHUH.

Du3nYeCKUH MPAKTUKYM.

Cnioco6b1 n3mMepennst GU3NUECKUX BETUYHH C UCIOJBb30BAHUEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UIECKUX BEIIMYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUW, WCCICAOBAHUN  3aBUCHUMOCTEU
¢u3nUecknX BENWYMH, MPOBEpPKa TMPEIOKEHHBIX THUIOTE3 (BBIOOpP U3 padoT,
ONMCAaHHBIX B  TEMATHYECKUX  paszienax «YUCHUYECKUU  DKCIIEPUMEHT,
nabopaTopHbIC padOTHI, TPAKTUKYM» ).

O0o0maomee MOBTOPEHUE.



O6o00uieHne U cucTeMaTu3alys COAEepXKaHus pasziesoB Kypca «MexaHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUM OTHOCHUTENBHOCTHY, «KBaHTOBas
puznkay», «MeMEHThl ACTPOHOMUHU U ACTPOPUZHKI».

Ponpr ¢u3ukm © acTpOHOMHUHM B IKOHOMUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATUYECKOH cepax NeaTeNbHOCTH YEIO0BEKa, pOJib U MECTO (DU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAYyYHOW KapTUHE MUpa, 3HAUCHUE OIKUCATEIBbHOM,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIbBHOM W  MNPOTHOCTUYECKON  (PyHKUUU
¢uznueckoit Teopuu, poiib PU3NUECKONU TEOpUr B POPMUPOBAHUU MPEICTABICHU N
0 ¢u3MUecKOr KapTUHE MHUPA, MECTO (PU3NYECKON KApTHUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJICTABICHUIN O IPUPOJE.

MexnpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 11 kiacce
OCYLIECTBIIIETCS ¢ YYETOM COJEPIKATEIbHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTEeMaTUKU, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusle nonamus, c6A3aHHbIE C U3YUCHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHHWE, HAYYHBIA (akT, TUmoresa, (Qu3nyeckas BEIMYMHA, 3aKOH,
Teopus, HaOMIOACHUE, DKCIEPUMEHT, MOJIETUPOBAHUE, MOJENb, H3MEPEHHE,
HOTPELIHOCTH U3MEPEHUH, N3MEPUTENbHBIE TPUOOPHI, I poBast 1adopaTopHsl.

Mamemamuka: pelIeHWE CHCTEMbl YpaBHEHHW. TpHUroHoMeTpuyeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMM Ha OCH KOOPJAMHAT, CJIOKEHUE BEKTOPOB.
[IpousBoanble 31eMeHTapHBIX (yHKuuH. I[Ipu3Haku noaoOus TPEYroJbHUKOB,
ompeiesIeHUE TUIOIAIU TIOCKUX GUTyp U 00BEMA TEll.

Buonozua: »>nextpuueckue SIBICHUS B JKUBOM mpupoae, KoseOaTelbHbIE
JIBWKEHUS B JKMBOW IPUPOJE, OKOJIOTMYECKHE PUCKH TPU IPOU3BOICTBE
NEKTPOAHEPTUH,  NIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYXKAroUlell  cpensl,
yJIbTpa3ByKOBasl JIMarHOCTHMKa B MEJIWLMHE, OINTHYECKHUE SBICHUS B JKUBOU
IIPUPOJIE.

Xumua: CTpOCHUE aTOMOB ¥ MOJIEKYJI, KPUCTAIIINYECKAS. CTPYKTypa TBEPABIX
TEeJI, MEXaHU3Mbl O0pa30BaHUs KPUCTAIIMYECKONM PpEHIETKH, CIEKTPaJIbHBIHI
aHaJus3.

T'eocpaghun: marHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PY/I,
doTochEMKaA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozua: TPUMEHEHHE IIOCTOSIHHBIX MArHHUTOB, JJIEKTPOMAarHuTOB,
ANeKTpoABUraTeNlb SIKoOH, TeHepaTop MEPEMEHHOI0 TOKa, WHAYKIMOHHAS II€Yb,
JVMHUHN JJEKTponepeaay, 3J1€KTPpOABUTaTENb, palap, PAAUONPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-neub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHHKE,



MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTtapes, CIyTHUKOBBIE
MIPUEMHHUKH, SJI€pHAst SJHEPTeTUKA U DKOJIOTUYECKHUE ACIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI' PAMMBI 110 ®U3UKE
HA YVYPOBHE CPEIHEI'O OBHIIEI'O OBPA3OBAHMAIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOEHUS yueOHOoro mpeamera «Du3UKa»
JIOJDKHBI OTpaXkaTh TOTOBHOCTH U CITIOCOOHOCTh O0YYarOIIUXCSl PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEKJEHUU, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIEeCTBA, paCUIMPEHUE >KU3HEHHOTO
ONbITa U OMbITA JICSITEILHOCTH B MPOILIECCE peAM3allMi OCHOBHBIX HaIlpaBJICHUM
BOCIHUTATEIbHOU IESTEIBHOCTH, B TOM YUCJIC B YaCTH:

rPa’KIaHCKOr0 BOCIIMTAHMS:

e COOPMHUPOBAHHOCTH TPAXKIAHCKOHN MO3ZUIIMK O0YUYaAIOIIETOCS KaK aKTHBHOTO
Y OTBETCTBEHHOTO WJICHA POCCUMCKOTO OOIIECTBA;

e IPUHSTHE TPATUIMOHHBIX  OOIIEYETOBEUECKUX T'yMAaHUCTHUUYECKUX M
JEMOKPaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)XAaHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYINpaBI€HWH B 00pa3oBaTeIbHOMN
Opra”u3anuy;

e YMEHUE B3aUMOJICMCTBOBATH C COLUAIIBHBIMA MHCTUTYTAMHU B COOTBETCTBUU
¢ UX QYHKIMSIMU U Ha3HAYEHUEM;

e TOTOBHOCTbh K T'YMaHUTAaPHOM U BOJIOHTEPCKOM AEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHMSA:

e ChOPMHUPOBAHHOCTH pOCCUHCKOU IrPa)XKIaHCKOMN WJICHTUYHOCTH,
NIaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOUIEHHE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3HKH U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e COPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MTOBEACHHUS;

e CIIOCOOHOCTh OIIEHHWBATHh CUTYAIlMI0O UM TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJ1a B IOCTPOCHUE YCTOMYMBOrO OYIyILIETO.

3CTETHYECKOI0 BOCIIUTAHMS:

¢ 3CTETUYECKOE OTHOLIEHHME K MHpPY, BKIIOYAsg JCTETUKY  HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKeE.

TPYAOBOI'0 BOCIIUTAHMS:



e UHTEPEC K Pa3IU4HBIM cepaMm mpodecCHOHANBLHON NESITEIHHOCTH, B TOM
YuCcl€ CBA3aHHBIM C (U3UKOW U TEXHHUKOH, YyMEHUE COBEpIlaTh
OCO3HAHHBIN BBIOOP OyAyliel mpodeccun U peain30BbIBATh COOCTBEHHBIC
KU3HEHHBIC TUIAHBI,

e TOTOBHOCTB U CITOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO B 001aCTH
(bU3UKHM HA TPOTSHKEHUH BCEU JKU3HHU.

IKOJOrNY€eCKOT0 BOCTIMTAHUSA:

e CQOPMUPOBAHHOCTD 3KOJIOTMUECKOW KYJIbTYPhl, OCO3HAHHE TJI00ATBHOIO
XapakTepa SKOJIOTMYECKUX MpobiieM;

e IVIJAHUPOBAHUE U OCYILIECTBIICHUE NEHUCTBUM B OKPYXKAIOIIEH CpEIE Ha
OCHOBE 3HAHMS 1eJIeH YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

e PACIIMPEHUE OMbBITA JEATETLHOCTH IKOJIOTUUECKOW HAMpPaBJICHHOCTH HA
OCHOBE UMEIOIINXCS 3HAHUH 110 (U3BUKE.

HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e COOPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

e OCO3HAHWE IIEHHOCTH HAY4YHOM JESATEIBHOCTH, TOTOBHOCTH B Tpollecce
u3ydeHus (U3MKU OCYIIECTBIATh MPOCKTHYI0 M HCCIEI0BATEIBCKYIO
NEeSTENBHOCTh UHIMBUIYAILHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE TeHCTBUS
ba3oBble 1ornueckue aeicTBU:
¢ CAMOCTOSITEIEHO ~ (DOpPMYJIMPOBATh W aKTyaJW3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,
o OTIPEJICIIATh 1IEH JCSATEIHHOCTH, 33]1aBaTh MapaMeTpbl U KPUTCPHUU HX
JTOCTH)KCHUS;
e BBISIBIIAITH  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  PacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSIX;
e pa3pabaThiBaTh IJIAH PEHICHUS MPOOJIEMBbl C yUYETOM aHaM3a WMEIOIINXCS
MaTePHUAbHBIX U HEMAaTEPUATBHBIX PECYPCOB;
¢BHOCUTH KOPPEKTHUBBI B  JIEATEIBHOCTh, OIICHHBAaTh COOTBETCTBUE
PE3YNIBTATOB LIETISIM, OIICHUBATh PUCKHU TTOCIICCTBUMN e TEIHHOCTH;
e KOODIMHUPOBATh W  BBIMOJHATH PpabOTy B  YCIOBHSX PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
e Pa3BUBATh KPEATUBHOE MBIIUIICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciienoBaTe/bCKHe eHCTBUSA:
e BIIQJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMHA W METOJaMHU
bu3nYecCKON HAYKH;



e BIIAJICTh HABBIKAMHU YYCOHO-UCCIIEI0BATEILCKON U TPOCKTHOM IEATETLHOCTH
B 00acTu (hU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MOWCKY METOJIOB  pemieHus 3amad  (PU3WYECKOTO  COJAEpKaHus,
MPUMEHEHUIO Pa3TUIHBIX METOIOB TTO3HAHHS,

e BIIAJICTh BUIAMHU JCATEIHHOCTH 110 TIOJYYCHUIO HOBOTO 3HAHHS, €T0
MHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX yUSOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JIaHUU YYCOHBIX MPOCKTOB B 00JIACTH
buzuky;

¢ BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3W W aKTyaJU3WpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HAaXOJUTh apPryMEHTBI  JIs
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTpbl U KPUTCPUU
pEIICHHSI;

e AHAJTU3UPOBATh TIOJYYCHHBIE B XOJIC PCIICHUS 3aJa4yd  Pe3yibTaThl,
KPUTHYECCKH OICHUBATh X JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHCHHUE B
HOBBIX YCIIOBUSX;

eCTaBUTh W (OPMYJIUPOBATh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbLHOM
JESATEITBHOCTH, B TOM YHCIIC TIPH U3YYCHHUH (DU3HKHY;

e 1aBaTh OIICHKY HOBBIM CUTYaIIHMsIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

eyMETh TMEPEHOCUTh 3HAHUSA MO (U3UKE B MPAKTHUYECKYIO 0O0JacTh
KU3HEIEATEIbHOCTH;

e YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MMPEIMETHBIX 00J1acTelH;

e BBIJIBUTATh HOBBIC UJICH, NTpE/jIaraTh OPUTHHAIBHBIC TIOJIXObI U PEIICHUS;

e CTAaBUTD ITPOOJIEMBI M 33]1a4H, JIOMYCKAIOIIHE aJIbTepPHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

e BJIAJICTh HAaBBIKAMU TOTyYeHHS WH(popMamuu GU3NIECKOro COACpKaHMs U3
HUCTOYHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYIIECTBISATH ITOMCK,
aHaju3, CHUCTEMATH3allMI0 M HHTEPIPETAIUI0 WH(POPMAIUU pPa3TUIHBIX
BUJIOB U (POPM Ipe/ICTABIICHHS;

e OLICHUBATH JOCTOBEPHOCTH HHGOPMAIIUH;

¢ ICTIONIb30BaTh  Cpe/icTBa  HMH(GOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B  PEIICHUM  KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX H
OpraHM3aIlMOHHBIX 3a7a4 ¢ COONIOZCHHEM TpPeOOBAaHUA SPrOHOMHKH,
TEXHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepeKeHHs, IMPaBOBBIX H
THYCCKUX HOPM, HOPM HH()OPMAIIMOHHONW 0€301TaCHOCTH;

¢ CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEpXKaHWS B Pa3IMYHBIX (popMarax ¢
yaéTOM Ha3HaueHHUsS WHQPOPMAIMM W ICJIEBOM ayJAUTOPHUH, BBIOHpas
ONTUMAJIBHYIO0 (OPMY IIPEACTABICHHS U BU3yaIH3aIIHH.

KoMMyHUKAaTHBHBIE YHUBeEpCaJbHbIe YUeOHbIE 1eHCTBUSI:



¢ OCYLIECTBIATh OOIIEHHE HAa YypoKax (U3MKM U BO BHE-YPOUHOH
NEATEIIbHOCTH,

e pacCno3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyalud M CMAr4arh
KOH(DJIUKTBIL;

e pa3BEPHYTO U JIOTMYHO M3J1araTb CBOKO TOUYKY 3PEHUS C UCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

e IOHUMATh U HUCIIOJIB30BaTh IPEUMYILECTBA KOMAHAHON U UHIAMBUAYaIbHON
paboThI;

¢ BHIOUPATh TEMAaTUKY M METOAbl COBMECTHBIX ACHCTBUI € y4€TOM OOLIMX
UHTEPECOB ¥ BO3MOYKHOCTEH KaXKJO0r'0 YWiICHA KOJUICKTUBA,

e [[DUHUMATL LIEJIM COBMECTHOW  JCATEIIBHOCTH, OPraHU30BbIBATHL U
KOOPAUHUPOBATh JEUCTBHUS 110 €€ JOCTHIXKEHUIO: COCTAaBIATH ILJIaH
JEUCTBUH, pacnpelesiTh POJU ¢ YYETOM MHEHUI y4aCTHUKOB, OOCYXK1aTh
PE3yNbTATHl COBMECTHOM padOTHI;

¢ OLICHUBATh KA4e€CTBO CBOETO BKJIAJa M KaXJOr0 yYaCTHHKAa KOMAaHJIbl B
o011t pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

e[IPE/UIATaTh HOBBIE NPOEKTHI, OLICHMBATh WAEU C IO3ULUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

¢ OCYILIECTBJIATH IIO3UTUBHOE CTPATEIMYECKOE IIOBEAEHUE B Pa3JIMYHBIX

CUTyallUsiX, TPOSBISATb  TBOPUECTBO M  BOOOpa)keHUe, OBITh
UHUIIUATUBHBIM.

PerynsiTuBHbIe YHUBepcaJibHbIe YUeOHbIE 1eiCTBUSA

Camoopranusanus:

¢ CAMOCTOSITEJIbHO OCYIIECTBIIATH MO3HABATEIBHYIO JEATEILHOCTh B 00JIaCTU
(bU3UKH U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIE 3a0a4H;

e CAMOCTOATENIBHO COCTAaBJISATh IJIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKOH PabOThl ¢ yu4E€TOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEITOYTCHUI;

e 1aBaTh OLICHKY HOBBIM CUTYyallUsM;

e PACHIUPSITh PaMKH Y4€OHOTO MTpeIMETa Ha OCHOBE JTUYHBIX MPEATOUYTECHUH;

e ICTIATh OCO3HAHHBINM BBIOOP, AapryMEHTHUPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHHUE;

e OIIECHUBATh TPUOOPETEHHBIN OTIBIT;

e CITIOCOOCTBOBATh (POPMUPOBAHHUIO W TIPOSBICHUIO JSPYIUIIMA B 00JACTH
(¢U3HUKHN, TIOCTOSHHO TOBBIIIATH CBOW OOpPa30BATENbHBIN W KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJILHbI HHTEJLJIEKT:



e JaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTH,
OLICHWBATh COOTBETCTBHUE PE3YIHTATOB IICIISIM;
eBNIAJICTh HAaBBIKAMHM  TIO3HABATENBHOW  pediekcun Kak  OCO3HAHHS
COBEPIIAEMBIX ACHCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBaHMU;
¢ ICTIOJIb30BaTh MPUEMBI peIeKCUN I OLIEHKU CUTYalllH, BEIOOpa BEPHOTO
peleHus;
e yMETh OIICHMBATh PUCKH M CBOCBPEMEHHO NPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;
e IPUHMMATh MOTHBBI W apPryMEHTHl APYTUX TpU aHAIHU3E pPEe3yIbTaTOB
JeSTeNbHOCTH;
o IPUHUMATH CeOsI, MOHNMAst CBOM HEJJOCTATKU U JIOCTOMHCTBA,
e IPUHMMATh MOTHBBI W aAPryMEHTHl APYTUX TPU aHAIHU3E pPEe3ylIbTaTOB
TS TeIbHOCTH;
e MPU3HABATH CBOE MIPABO U MPABO JPYTHX HA OMIMOKH.
B mporecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJBTATOB OCBOSHHUS MPOTPaAMMBI TIO
du3nKe s ypOBHSA CpenHero oOiiero oOpa3oBaHUs y OOy4aroluXcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN WUHTEJUICKT, MIPEATOJIaratoImii
c(hOpMHPOBAHHOCTD:
* CAMOCO3HAHUS, BKJIFOYAIOIIIETO CIIOCOOHOCTD MOHUMATh CBOE

HMOIIMOHATILHOE COCTOSTHUE, BUJIETh HAIIPABJICHUS Pa3BUTUS COOCTBEHHOM
AMOITMOHAILHOM c(epbl, ObITh YBEPEHHBIM B cebe;

e CAMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTHh AJaNTHPOBATHCS K
AMOIIMOHATFHBIM W3MEHEHUSIM U MPOSBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

e BHYTPEHHEN MOTHBAILIUU, BKIIOUYAIOIIEH CTPEMIICHUE K TOCTHUKECHHIO 1IETN U
ycIlexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh, UCXOJIS W3
CBOUX BO3MOXXHOCTEH;

eOMIIATUH, BKIIOYAIOMIEH  CMOCOOHOCTh TMOHMMATh  AMOIIMOHAIBEHOE
COCTOSIHUE JpPYTHX, YYHUTHIBATh €ro IMpPH OCYIICCTBICHUH OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBHUIO M CONIEPEKUBAHUIO;

e COIMANBHBIX  HABHIKOB, BKIIOYAIONINX  CIIOCOOHOCTh  BBICTPAMBATH
OTHONICHUS C JPYTHMMH JIOJIbMH, 3a00THTHCS, TMPOSBIAThH HHTEPEC U
pasperaTh KOH(QIHKTHI.



IMTPEAMETHBIE PE3VYJIbTATBI

K konmy oOyuenuss B 10 knacce npenMeTHble pe3ysbTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaKkaTh C(HOPMUPOBAHHOCTD Y OO YyUaIOIIUXCS YMEHUM:

e IOHUMATh  POJb  (PU3MKA B  IKOHOMHUYECKOM, TEXHOJOTHMYECKOH,
HKOJIOTHYECKOM, COUMalbHOM U 3TUYECKOM cdepax AesiTeNbHOCTH
YeJIoBeKa, POJb U MECTO (PM3UKU B COBPEMEHHON Hay4YHOM KapTHHE MUpa,
3HAYEHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOLEH, OOBSICHUTENBHOU U
MPOTHOCTUYECKOW  (YHKIIUH  (PU3MYECKONM TEOpUHM —  MEXaHHKH,
MOJICKYJISIDHOM (PU3BMKUA U TEPMOJUHAMUKU, POJIb (PU3HUECKON TEOpUH B
dbopMupoBaHUU NMpECTABICHUN 0 PU3NUECKON KapTUHE MUPA;

e pa3NUYaTh YCIOBUS MPUMEHUMOCTH MoAesiel (U3HUEeCKUX Tell U MPOILIECCOB
(sBJIEHMIT): MHEpIHMAIbHAs cucTeMa OTcuéra, abCONIOTHO TBEPAOE TElo,
MaTepHalibHas TOYKa, pPABHOYCKOPEHHOE JBUKEHHUE, CBOOOIHOE TMajeHUE,
abcoytoTHO yripyrast jaedopmaius, aOCONMIOTHO ympyroe M abCOMOTHO
HEYNpYyroe CTOJKHOBEHHMS, MOJEIN Tra3za, JKUJIKOCTH W TBEPAOIO
(KpUCTAJIIMYECKOT0) Teja, UAeaJbHBIM ra3, TOYSUHbIN 3apsij, OJHOPOIHOE
ANEKTPUUYECKOE MOJIE;

e paznuyaTh yCIOBUSA (TpaHMIIBL, O0JaCTH) NPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHUMATh BCEOOIIMN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHATTU3UPOBATh M OOBSICHATH MEXAHUYECKUE TIPOIECChl U  SIBICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJ0KEHHUS M 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JBWXKEHHS, (OpMYJIbl KHHEMAaTUKH PaBHOYCKOPEHHOTO
IBUKEHUS, TIpeoOpa3oBanusi [amumess i CKOPOCTH W TEpeMeElIeHus,
3akoHbl HpIOTOHA, mpUHLUMI — OTHOCUTENbHOCTH ['anumies, 3aKkoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBl COXPAHEHUS MUMITYJIbCAa U MEXaHUYECKOMN
SHEPTUHU, CBsI3b PabOTHI CUJIBI C W3MEHEHHEM MEXaHHMYECKOW JHEpPTHH,
yCIOBUSl paBHOBECHUs TBEPJAOTrO Teia), MpPU OSTOM HCIOJIb30BAThH
MaTeMaTH4IECKOe BBIPAKCHHE 3aKOHOB, yKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anumnes, BToporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS HMIYJIbCa U
MEXaHMUYECKOW YHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHUSI;

e AHAIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOLECCHl U SBICHUS, UCIOJb3YS
ocHoBHbIe mojoxkeHuss MKT wu 3akoHbl MoNeKyJIsspHOW (U3UKH U
TEpPMOAMHAMUKHU (CBS3b JIABJEHUS WJEAJbHOIO Ta3a CO CpelHei
KMHETUYECKOM DJHEPruell TEIUIOBOTO JBHKEHHS W KOHUEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHl BEIIECTBA CO CPEAHEW KUHETHYECKOU
SHEPrUeu TEIJIOBOIO JBUKEHUS €r0 YacCTHUll, CBS3b JABJICHUS HUJICAIBHOTO
raza C KOHIEHTpaluel MOJIEKYJ M €ro TEeMIEeparypol, ypaBHECHHUE
MenpaeneeBa—Kitaneiipona, nepBblid 3aKOH TEPMOJNHAMUKH, 3aKOH



COXpPaHEHMSI HPHEPIHHM B TEIUIOBBIX MPOIECCaX), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUSA
MPUMEHUMOCTH ypaBHeHUs MeHneneeBa—Knaneiipona;

e AHAIM3UPOBATH U OOBACHSITH AIEKTPUUECKUE SBJICHUS, UCIIOIb3Ysl OCHOBHbIC
MOJIOKEHUS W 3aKOHBI  JJIEKTPOAMHAMHMKK  (3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIsI, NPUHUUN CYNEPIO3UIUHN DICKTPUUECKUX
MOJIEH, MPHU 3TOM YKasbiBas YCIIOBUS NPUMEHUMOCTH 3akoHa KyioHna, a
TaKX€ MPAKTUYECKNW BaXHbIC COOTHOILICHMS: 3aKOHBI OMa Jisl ydacTka
Henu U JJIsl 3aMKHYTOM DJIEKTpUYECKOM 1enu, 3akoH Jlxoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apajes 11 3J€KTpoIin3a);

¢ ONIUCHIBATh (PU3UUYECKHE TIPOILIECChl U SIBJICHUS, UCIONB3Ysl BEIUYUHBI:
NEpPEMEILEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, [IaBJI€HHWE, NOTCHUHAIbHAS HHEPrus, KUHETHYECKas
JHEPrusi, MEXaHW4yeckasi SHEprus, padoTa CUJIbI, IIEHTPOCTPEMHUTEIHHOEC
YCKOPEHHME, CWJIa TSXKECTH, CWiia YIOPYTrOCTH, CHJIA TPEHHUS, MOUIHOCTD,
SHEPrus B3aUMOJIEHCTBHUS Tela ¢ 3emiiéil BOIM3M €€ TOBEPXHOCTH,
SHEprus ynpyroil gedopManud TOPYKUHBI, KOJWYECTBO TEIUIOTHI,
abcomioTHas TeMIiepaTypa Tejia, padoTa B TEPMOJIWHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOTO OJHOATOMHOIO Tasza, paboTa HIEaTbHOTO rasa,
OTHOCHUTENIbHAsI BIAXHOCTh Bo3ayxa, KIIJ[ wuumeanbHOro TemioBoro
JNBUTATENIS; DJIEKTPUUECKOE MOJI€, HANPSHKEHHOCTh JEKTPUUECKOTO MOJIs,
HAIpPSOKEHHOCTh MOJII TOYEYHOTO 3apsija WM 3apsDKEHHOTO Iapa B
BaKyyM€ U B JUAJNIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO IO,
pa3HOCTh  NOTEHUMANOB, AJIEKTPOABIKYIIas CWiIa, CUila  TOKa,
HaIpsSKEHUE, MOIIHOCTh TOKa, OJJEKTpUYecKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTUBIICHHE YYacTKa LENH C IOCJIEIO0BATENbHBIM H
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, IHEPTHUSI AJIEKTPUUYECKOTO MO
KOHJICHCATOpa;

¢ 00BSICHATH OCOOCHHOCTH TIPOTEKAHMS (PU3MUECKUX SBJICHUN: MEXaHHMYECKOE
JIBH>KEHUE, TEIJIOBOE ABU)KEHUE YACTHUIL BEIIECTBA, TEILNIOBOE PABHOBECHE,
OpoyHOBCKO€  ABWXKeHUE, nuddys3us, ucnapeHwe, KAICHHE U
KOHJICHCAllMs, IUIABJICHWE W  KPUCTAJUIM3alUs,  HAMPaBIECHHOCTh
TEIUIONEPEIaut, JIECKTPU3aUUs TeJl, SKBUIIOTCHIMAIBHOCTh OBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

o IPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEIMYHMHBI OT
ApYyrol €  HCHOJIb30BAHWEM  NPSMBIX  U3MEPEHHH, TPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (DUKCUPOBATh pPE3YyJbTaThl MOJIYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIWYMH B BUJE T'PAPUKOB C YUETOM



aOCOIOTHBIX MOTPENIHOCTEH M3MEPEHUH, JeNIaTh BBIBOBI 10 PE3yabTaTaM
WCCIICIOBaHMS;

¢ [IPOBOJINTH KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEIMYUH, MPH ITOM
BBIOMPATh ONTUMATBHBIA METOJ M3MEPEHHS, OLICHWBATH aOCONIOTHBIC H
OTHOCHUTEJbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHUI;

¢ IPOBO/INTH OMBITHI 1O MPOBEPKE MPEIIONKESHHON THUIMOTE3bI: MIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAIH3UPOBAThH
NONyYeHHBIE pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce MpPeaoKEHHON
THITOTE3BI;

e COOMIOAATH MpaBWiIa OE30MaCHOTO TPyia MPH MPOBEISHUHN HCCIEIOBAaHUN B
pamMkKax  y4yeOHOro  OKCIIEpUMEHTa,  NpakKTUKymMa ©  y4eOHO-
MCCIIEJIOBATEIbCKOM M TPOEKTHON JIEeATEIHHOCTH C HCIIOJIb30BaHHEM
U3MEPUTENTBHBIX YCTPOICTB U 1a00OPaTOPHOTO 000PYI0BaHMS;

epelIaTh pacy€THHIC 3aJaydl C SBHO 3aJaHHOH H HESBHO 3a/IaHHOM
Gu3ndecKoil MOJENbI0: Ha OCHOBAHWH aHAJINM3a YCIOBHUS OOOCHOBBIBATH
BBIOOp (U3MYECKON MOjENH, OTBEYAromiel TpeOOBaHWIM 3a/1auw,
NpUMEHATh  (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJIATHI
(U3NYECKUX TEOpPH TpPH MCIOIB30BAHUU MAaTEMaTHYECKHX METOOB
pelIeHns 3a/1a4, TPOBOAUTH PACYETH HA OCHOBAHWY UMEIOIINXCS TaHHBIX,
aHAJM3UPOBATh PE3yAbTaThl M KOPPEKTUPOBAaTh METONbI pEIIEeHUs C
y4ETOM TOTYYEHHBIX PE3yJIbTaTOB;

e pelIaTh KaueCTBEHHBIE 3a/1a4, TPEOYIoUIe MPUMEHEHUS 3HAHUH U3 pa3HBIX
pa3zmenoB Kypca (u3MKHM, a TakKe HHTETpalid 3HAHUW W3 JPYTUX
IpEeAMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IETI0YKY PacCyXICHUI C ONOPO Ha M3Y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3NYECKUEC SBIICHHUS;

¢ CTIOJIB30BAaTh TEOPETHYECKHE 3HAHHUS Uil OOBSCHEHHS OCHOBHBIX
HPUHIAIIOB PabOThl U3MEPHUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

o IPUBOJUTH IPUMEPHI BKIIaJa POCCUICKUX U 3apyOexHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAyKH, B OOBSCHEHHE NPOILECCOB OKPYXKAIOIIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUA;

e AHATM3UPOBATh U OIICHUBATH IMOCIEACTBHS OBITOBOM M MPOU3BOACTBEHHOMN
JESITEeIbHOCTH YeJIOBeKa, CBS3aHHOM C (PU3MYECKMMM MpOLIECCaMU, C
HO3UIMNA SKOJIOTMUECKON Oe30MacHOCTH, MPEICTABICHUNA O PallMOHATIBHOM
IPUPOJOTIONH30BAHUH, @ TAKXKE Pa3yMHOM HCIOJIb30BAaHUHM JOCTHXKEHUN
HAyKM W TEXHOJOTUH i JaJbHEHIIEero pa3BUTUS UYEJIOBEUECKOIO
o01IecTBa;



e IPUMEHATH pPa3JIUYHbIE CHOCOOBl PaboThl ¢ MHpOpMalMen (GuznyecKoro
COlepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJOTUH, MPU 3TOM HCHOJb30BaTh COBPEMEHHbIE MH(MOPMALMOHHbBIE
TEXHOJOTUU JUIsl TOUCKA, NEepepadOTKM M MNPEabsBICHUS Yy4yeOHOU u
HAYYHO-TIONYJISIPHONM MH(POPMALIMH, CTPYKTYPUPOBAHMS U MHTEPIPETALUU
uH(pOpMAaLMK, MOJYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAIM3UPOBATH  MOJIy4yaeMyl0  HMHQOpMalMI0 W  OUEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCA 3HAaHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(POPMALINH;

o IPOSIBIIAITH OpraHu3alMOHHbIE u MO03HABaTEIbHbIC yMEHUS
CaMOCTOSATEJILHOTO  MPUOOpPETEeHUs: HOBBIX 3HAHMM B Mpoliecce
BBITMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATENbCKUX PadoT;

epaboTaTh B TpYININE C HCHOJHEHUEM PA3NIMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATH PA0OTY TPYIIIbI, PAllMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTyallUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYIIIbI B PEIIEHUE PACCMATPUBAEMOM IPOOIIEMBI;

o IPOSIBJISITh MOTHUBAIMIO K Oyaylied npodecCuoHaNbHOU IEATEIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIISL.

K xonmy oOyuenust B 11 knacce mpenMerHble pe3ylbTaThl Ha YIIIYOJIEHHOM
YpPOBHE JIOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUM:

e IOHUMATh POJIb GU3UKU B SKOHOMHUYECKOM, TEXHOJIOTUUECKON, COIIMAIbHOMN
U ITHYECKOW cdepax AEesTeNbHOCTU YEJNOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HayYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B MPAKTUUECKOU
NEATEIbHOCTU YEJIOBEKA W JaJbHEHIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAYCHHE OIMUCATEIBHON, CHCTEMaTU3UPYIOIeH, OOBICHUTEIBLHON U
IPOTHOCTUYECKOW (DYHKIUNA (U3UUYECKOM TEOPHUH — DIICKTPOJIUHAMUKH,
CHEIUATbHOW TEOPUH OTHOCHUTEIBHOCTH, KBAaHTOBOW (U3HUKH, POJb
¢usznueckorr Teopud B (POPMHUPOBAHUU MPEICTABICHUNA O (HU3UUECKOU
KapTUHE MHpa, MeCTO (PHU3MYECKONW KapTHHBI MHpa B O0OIIEeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUI O MPUPOJE;

e PA3NTUYATh YCIOBUS MMPUMEHUMOCTH MOJeNel (GU3HUECKUX Tell U MPOIECCOB
(sIBJIE€HUI): OJJHOPOJIHOE 3JIEKTPUUECKOE U OJHOPOJAHOE MArHUTHOE MOJ,
rapMOHUYECKHWE KOJIeOaHWs, MATEMAaTHYCCKUNW MAasSTHUK, WICATbHBIN
IPY>KUHHBIN MasTHUK, rapMOHUYECKHE BOJIHBI, UJeaabHbIN
Kosie0aTebHBIN KOHTYp, TOHKAS JIMH3a, MOJICNIe aToMa, aTOMHOTO Sipa U
KBAaHTOBOM MOJICIN CBETA;

epa3zinyuaTh yCJIOBUS (FpaHULbI, 00JacCTH) MNPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, MOHUMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAJIM3UPOBATh U OOBACHATH 3JIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUSI M 3aKOHBl AJIEKTPOJUHAMUKH U
CHEUUalbHOW  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpPaHEHHS
ANIEKTpUYECKOro 3apsaa, cwia Awmmnepa, cuna JlopeHma, 3akoH
JNEKTPOMAarHUTHOM  MHAYKUMM, TmpaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUUYECKOM LEMU CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTYJaThbl  CHEUUAIbHOM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

e AHAJTU3UPOBATh U OOBSICHATH KBAHTOBBIE IMPOILIECCHl U SBJICHUS, UCIIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHWE  OWHIITEHHA IS
dororddexra, mnepBeli U BTOpoH mocTynaTel bopa,  npuHIMD
COOTHOILIEHUs HeorpeaenéHHocTed ['eifzenOepra, 3aKoHBI COXpaHEHUS
3apsAI0BOTO ¥ MacCOBOTO YMCEJl M SHEPIHU B SACPHBIX PEaKUusiX, 3aKOH
PaIMOaKTUBHOTO pacmasa);

e ONIUCHIBATh (PU3UYECKHUE TPOLECChl U SABJICHUS, HCHOJb3YysSd BEIMYMHBIL:
HANPsDKEHHOCTD AJIEKTPUUECKOTO TOJIs, MOTEHIHAN JIEKTPOCTaTUYECKOTO
MoJIsl, Pa3HOCTh TMOTEHIMATOB, OJJICKTPOJABMXKYIAS CHJIA, HHIYKIHS
MarHUTHOT'O TIOJII, MAarHUTHBIA MOTOK, cuiia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYINAS CHUJIAa CAMOMHIYKIIMHU, SHEPTUs MArHUTHOTO TOJIS
IPOBOAHMKA C TOKOM, PEISTUBUCTCKHI UMMYIbC, IOJIHAS BSHEPrus,
SHEPrus TOKOS CBOOOJHOM YACTHUIIBI, SHEPTUs U HUMIYIbC (HOTOHA,
MacCOBO€ UHMCJIO U 3aps]l AJipa, JHEPTHUsl CBA3M SIpa;

e O0BSICHATH 0COOEHHOCTH POTEKaHUs bu3nuecKux SIBJICHUM :
ANIEKTPOMArHUTHAsI MHIYKIMS, CAMOUHYKIUS, PE30HAHC, HHTEp(EepEeHIINS
BOJIH, Audpakuus, JUCHEPCHs, TOJHOE BHYTPEHHEE OTpa)kKeHHeE,
dotoanekTpuueckuii dpdexr (dotodrddexr), ampda- u OeTa-pacmaabl
anep, raMMa-u3lydeHHue sjep, (U3MUeCKHe TMPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThl Ja3epa;

e OIIPEZIEIATh HAIPAaBICHUE HHAYKIMM MAaTrHATHOTO IIOJII IPOBOJHHKA C
TOKOM, cWiIbl Amnepa u cuiibl JIopeHna;

e CTPOUTH U300pakeHue, Co371aBaeMoe IJIOCKUM 3€pKajioM, TOHKOW JIMH30H, U
pPacCUMTHIBATH €0 XapaKTEPUCTUKU;

e [PUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKHE TIOHSTHS, TEOPUU U
3aKOHBl I aHajgu3a W OOBSCHEHHS (U3WUYECKHUX  IPOIECCOB,
OPOUCXOJAIIMX B 3BE37aX, B 3BE3NHBIX CHCTEMAax, B MEKIaJlaKTUYECKON
cpene; ABMKSHHSI HEOSCHBIX T, IBOJIFOIINHM 3BE3] 1 BeeneHHoi;

e [IDOBOJIUTH  HCCIEJOBAaHUE 3aBUCUMOCTEH  (PU3MYECKUX BEIUYUH C
HCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (PUKCHPOBATh PE3yJbTaThl MOJYYEHHON 3aBHCHMOCTHU



¢u3nyeckux BEIMYMH B BHAE TIpapuKkoB ¢ YYETOM aOCOJIIOTHBIX
MOTPEIIHOCTe  M3MEPEeHHMH, JeJaThb  BBIBOJBI MO  pe3yiabTaTam
WCCIICIOBaHMS;

¢ [IPOBO/INTH KOCBEHHBIE M3MEPEHUSI (PU3NYCCKUX BEIMYUH, MPH ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHS, OLICHWBATH aOCOIIOTHBIC H
OTHOCHUTEJbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHUI;

¢ IPOBO/INTH OMBITH 1O MPOBEPKE MPEIIOKEHHONW THUIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATU3UPOBAThH
NOJyYeHHBIE Pe3yJabTaThl W JeNaTh BBIBOJ O CTaTyce NPeI0KEHHOM
THITOTE3BI;

e OIIMCHIBATH METOBI TIOTYyUEHUSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUIA;

o COOMIOAATH MpaBWiIa OE30MACHOTO TPy/Aa MPH MPOBEICHUU UCCIICOBAHUN B
pamMkKax  y4eOHOrOo  OKCIepUMEHTa,  NpakKTHKymMa ©  y4eOHO-
WCCIIEJIOBATEIILCKOM M TMPOEKTHOH JESITeNbHOCTH C HCIOIh30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOTO 000PYI0BAHNUS;

epelIaTh pacyETHHIC 3aJaydl C SBHO 3aJaHHONM H HESBHO 3a/IaHHOM
¢u3ndyeckold MOJENBI0: Ha OCHOBAaHWM aHajW3a YCJIOBHS BBIOMPATH
¢u3ndecKkue MOJENH, OTBEYAIOIIHE TPEOOBAHMSIM 3aJadyd, MPUMCHSTH
(opMysbl, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJaThl (PU3UUYECKUX TEOpUM
OpY  HCIOJIB30BAHUM MaTEeMAaTUYECKUX METOJOB pELIEHUs 3ajaad,
IPOBOJIUTH PacYETHl HA OCHOBAHMM MMEIOIIUXCS JaHHBIX, aHATU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YUYETOM IOIYYEHHBIX
pe3yJbTaTOB;

e pellIaTh KaYECTBEHHbIE 3a]]aul, TPeOyIOIINe NPUMEHEHHSI 3HAHUM U3 Pa3HBIX
pa3fesnoB Kypca (U3MKM, a TaKkKe MHTErpallid 3HaHUM M3 Jpyrux
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATH JIOTMYECKYIO
LIEMOYKY PacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (hU3NYECKUEC SBIICHHUS;

* ICIIOJIb30BAaTh  TEOPETUYECKUE 3HAHMS ISl OOBSCHEHUS OCHOBHBIX
NPUHIUIIOB pabOThl U3MEPUTENBHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

e IPUBOJUTH MIPUMEPHI BKIIaJa POCCUICKUX U 3apyOexHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYyKH, B OOBSCHEHHE MPOILECCOB OKPYXKAIOIIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUA;

e AHAIM3UPOBATh U OLICHUBATH IOCIEJCTBHUS OBITOBOM M MPOU3BOICTBEHHON
JESITEIbHOCTH 4YeNIOBeKa, CBA3aHHOM ¢ (PU3MYECKHMMM IMPOLIECCaMU, C
MO3HUIMNA SKOJIOTHUECKON Oe30MacHOCTH, MPEACTABICHUM O PallMOHAIBHOM
MPUPOJIOTIONB30BAHIH, @ TaKXKE PAa3yMHOM HCIOJB30BAaHUHM JTOCTHXKEHUI



HAYKA W TEXHOJOTMWA JJI JAJbHEHILIETO PAa3BUTUSA YEIOBEYECKOTO
o01ecTBa;

e IPUMEHATh PA3JIUYHbIE CHOCOOBI PadOTHl ¢ MHpOpMaMed (HUIUIECKOTO
COJIEp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH()POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKA, MepepadOTKU U TMPEeabsBICHUS Y4eOHOU U
HAYyYHO-TIOMYJISIPHOW MHGPOPMAIUU, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHopMaluK, TOJYYCHHOM W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJTU3MPOBaTh  MOJy4aeMyl  WH(oOpMalMioo W OIEHUBATH €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIMXCS 3HAHUN, TaK U HAa OCHOBE
aHaJu3a UCTOYHHMKA UHPOpMAIUY;

e IPOSIBIIATH OpraHU3aIMOHHbIE " MO3HaBaTEJILHBIE yMEHUS
CaMOCTOSITEJTLHOTO ~ MPUOOPETeHUs] HOBBIX 3HAHMM B MpoIecce
BBITIOJIHEHUS TIPOCKTHBIX U yUeOHO-UCCIIEI0BATEILCKUX PadoT;

epaboTaTh B TPyNIlE C WCIOJHEHUEM PAa3JUYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIIBI, PAIMOHATBLHO PACIIPEACISITh JACATEIbHOCTh
B HECTAHJAPTHBIX CUTYyallUsSX, aJICKBATHO OIEHMBATh BKJAJ KaXKJOTO W3
YYaCTHUKOB TPYMIBI B PEIICHUE PacCCMaTPUBAEMOU MPOOIIEMBI;

o POSIBIIATH MOTHUBAIMIO K Oyaymield nmpodecCHoOHAIBHOM AEATEILHOCTH TI0
CIIEUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KounyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBIA METO/ ITIO3HAHUS ITPUPO/IbI
11 Hay4nslii MeTOT MO3HAHUSA TPUPOBI 6
Hroro mo pazmeny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEPAOTO TENa 5 1
2.4 3aKOHBI COXpPAaHECHHS B MEXaHUKE 10 1
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOPUU 15 1
3.2 TepmoanHamuka. TernnoBbie MaTMHBI 20 1
33 ArperatHble cOoCcTOsIHUS BelecTBa. Pa3oBbie 14 1
Nepexo/Ibl
Hroro no pazneny 49
Paznen 4. QJIEKTPOJAUHAMUKA
4.1 DNEeKTpUUECKOE T0JIE 24 1




4.2 IToCTOSAHHBIN TEKTPUUECKHI TOK 24
4.3 Toku B pa3nuuHBIX cpegax 6
Hroro no pazgeny 54
Pasnen 5. ®USHUECKHUI MPAKTUKYM
5.1 Ou3nyecKuil MpaKTUKyM 16 16
Hroro mo pazmeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uugpoBbie
Ne n/m P Kontpoiasbubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. QJIEKTPOIUHAMUKA
11 MaruauTHO€ ToJie 14
1.2 DneKTpoOMarHUuTHAast MUHAYKIUS 13 1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannyeckue KojiebaHus 10
2.2 DNIeKTPOMAarHuTHBIE KOJIeOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCHUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
HTtoro mo paznemy 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynspHO-BOJIHOBOH Ayalu3M 15

4.2 ®dusznka aroma

4.3 ®du3MKa aTOMHOTO 7pa U 3JI€MEHTapHBIX




YaCTHI]

Hroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMHHU U aCTPO(PHU3UKH 12
Hroro mo pazgeny 12
Pa3zaen 6. DUSMYECKUMN MPAKTUKYM
6.1 Ou3nyecKuil MpaKTUKyM 16 16
Hroro mno pazmeny 16
Pazgen 7. OBOBIAIOIEE IOBTOPEHHUE
CucreMmaruzanus 1 00o01eHne
71 MPEMETHOTO COJICPIKAHHSI U OIBITa 15
' NS TeTBbHOCTH, IPUOOPETEHHOTO MIPH
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro mo pazgeny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 170 16




YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIUIAA YYEHUKA

1. PemmkeBuu A.I1. CoopHuk 3anay no ¢pusuke. 9-11 k1. M.:
IIpocBemenue, 2016.

2. ®wusuka. Mexanuka. 10 xi1. [IpodribHBI ypoBEeHB: yuel. s
oO1ieo0pasoBart. yupexe- Huit (aBTopsl I'. 5. Msxkuies, A. 3.
Cunsikon), 2015

3.  ®wusuka. Monekynspnas ¢pusuka. Tepmoaunamuka. 10 kit
y4ae0. JuIsl yrTyOJIeHHOTO M3y- YeHus ¢u3uku (aBTopsl [, 5.
Msiku-meB, A. 3. Cunskos), 2017

4. ®dusuka. Dnexrpogunamuka. 10 — 11 k. [IpodunbHbIii
ypOBEHb: yueO. 411 o01eo0pa- 30Bat. yupexacHui (aBTopsi I
. Mskumes, A. 3. Cunsikon), 2016

5. ®wusuka. Konebanus u Boinsbl. 11 k. [IpodunbHbIil ypoBEHb:
yue0. st odieoOpa3oBar. yupexaeHui (aBropsl I .
Mskumies, A. 3. Cunsikos), 2018

6. ®usuka: Ontuka. KBantosas ¢uszuka. 11 ki.: yueo. Jls
yriyoseHHoro uzydeHus gusuku (aptopsl I'. 5. Msxkumies, A. 3.
CunsikoB), 2018

METOINUYECKHUE MATEPHUAJIbBI IJIS1 YYUTEJIA

1.

2.

3.

KupukJl. A,. HuklO. W. ®uzuka. 10 xmacc. COOpHUK 3aaHuil |
caMocTosTeIbHBIX paboT M: Unekca, 2014,

Enunepii rocynapcTBEeHHBIM 3K3aMeH. KOHTpOJIBHBIE HW3MEpPUTEIbHBIC
matepuanbl Gusuka M: [Ipocsemnienue, 2024.

lemsprar U. M.. T'ennenmreitn JI1.O., Kupuk JI. A. 1001 3amada mo
dbu3uKe ¢ OTBeTaMH, YKazaHusIMH, pemieHusmu. M: Unekca, 2013.
I'enpenmresin JI. 3., KupuxJl. A. ®Pwusuka. 10 kmacc. TecTsl
misTeMatndeckoro koutpois. K:JIumei, 2021.

I'enpenmrerinJl. O.. KupuxJl. A. ®usuxa 11 wmacc Tectbl s
Tematudeckoro kKoutpois. K:Jlumeit, 2021.

JleMoHCTpaInMoOHHBIE OMBITHI TTO Gu3nke B 8—10 Kiraccax cpeaHer MKOIbI
noapenakuueit JI. A. ITokpockoro. M: IIpocsemenue. 1980.

lenpprar . U, Henamer M. FHO. ®usuka. 10 kmacc COopHHK 3amad.
XapwkoB ['umuazus. 2013.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1 http://nsportal.ru - cormaiibHast ceTh paOOTHUKOB 0OPa30BAHUS.


http://nsportal.ru/

2 http://markx.narod.ru/pic/ - ¢pusuka B mKkose.

3 http://festival.1september.ru/articles/ - pectuBans nmegarormyeckux uac
«OTKpPBITBIA YPOK».

4 http://www.fizika.ru/ - caidt st yuureneid GU3NKA U UX YUYCHUKOB. 5

http://www.physics.ru/ - matepuaisl Mo GpusuKe.
6 www . ege .edu.ru - uapopmanmonsslii moprai EI'D.

7 http :// school - collection . edu . ru / - equnas xomnexius [JOPoB


http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

Ipuioxenune
OCOBEHHOCTHU OLHEHKH HNPEIMETHBIX PE3YJIbBTATOB
11O ®PU3UKE

/Jlna ycmupix omeemoe onpeoenaromcsa ciedyroujue Kpumepuu OyeHoK:

Ounenka «5» craBUTCS B TOM Ciy4yae, €CIM YYalllUKCs TMOKa3bIBAET BEPHOE
MOHMMaHUE  (PU3NYECKOW  CYNIHOCTH  pacCMaTpPHBAEMbIX  SBICHUH |
3aKOHOMEPHOCTEH, 3aKOHOB U TECOPHUH, TaeT TOYHOE ONPEICICHUE W HCTOJKOBAHHE
OCHOBHBIX TIOHSTHH, 3aKOHOB, TCOPHH, a TakK)Ke IMPABUIBLHOE OMPEICICHHUC
(GU3HYECKUX BETUYNH, UX SIUHUI] U CTIOCOOOB M3MEPEHUS; TTPABUITHHO

BBITIOJTHSET YEPTEIKH, CXEMbI U TPaQUKH; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY,
COIMPOBO’XKJIAET PAacCKa3 HOBBIMH NMPUMEPAMH, YMEET NMPUMCHUTh 3HAHHUS B HOBOW
CUTYyallud TIPU BBITIOJHCHUH TPAKTHUYECKUX 3aJIaHUI; MOXET YCTAaHOBHUTH CBS3b
MEXTy U3y4aeMbIM U paHee M3yUYCHHBIM MaTepUajoM IO KypCcy (QU3HMKH, a TAKKE C
MaTepHaioOM, YCBOCHHBIM TIPH HW3YYCHHH JAPYTHX MPEIMETOB. Y4Jaluics
CHUCTEMATHUYCCKH IMOKa3bIBACT 3HAHMS HE TOJIBKO MPOrPAaMMHOTO MaTepHalia, HO U
3a MpejeaMy MpoTrPaMMEI.

Onenka «4», ecliM OTBET Y4YEHWKA YJOBJICTBOPSET OCHOBHBIM TPEOOBAaHHSIM K
OTBETY Ha OIICHKY «5», HO JIaH 0€3 MCIIOJIb30BaHUs COOCTBEHHOT'O IJIaHA, HOBBIX
npUMepoB, 0e3 MpPUMEHEHHUsI 3HaHUN B HOBOM cHUTyaluu, O€3 HCIOJIb30BaAHUS
CBs3€ll C paHee H3YyYEHHBIM MaTepualoM M MAaTepUaloM, YCBOCHHBIM TMIPH
U3YUYCHHH JAPYTUX MPEAMETOB; €CIM YYallUiicsl JOMYCTHJI OJHY OIIMOKY WU He
OoJee IByX HEIOYETOB M MOKET MX HCIPABUTH CAMOCTOSATEIBLHO WM C HEOOJBIION
MOMOIIBIO YUUTEIIS.

Ouenka «3» CcTaBUTCS, €CIM YYAIIUWCS TMPABUIBHO TOHHMAeT (PU3UYECKYIO
CYLTHOCTh PACCMATPUBAEMBIX SIBIICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE MUMEIOTCS
OTJeIbHbIE TTPOOEBbl B YCBOGHUU BOMPOCOB Kypca (M3HKH, HE MPENSATCTBYIOIINE
JanbHEWIIEMy YCBOEHHIO TMPOTPAaMMHOTO MaTepuaia; YMeeT TMPUMEHSTh
MOJIYYCHHBIE 3HAHWS TPU PEIICHUH MPOCTHIX 33/a4 C HCIOJIb30BAHUEM T'OTOBBIX
dbopMyn, HO 3aTpymHAETCS TPH PEIICHUH 3a/ad, TpeOyromux mpeoOpa3oBaHusd
HEKOTOPBIX (opMyn; gomycTun He Oojee OaHOW TpyOod oOmmOKH W JBYX
HEeJI0ueTOB, HE OoJiee OHOM TpyOol M OAHON Herpyooi ommOku, He Oojee ABYX-
TPEX HETPYOBIX OMIMOOK, OJTHON HErpyOol OMMOKK U TPEX HEAOUYCTOB; JOITYCTHUIL
YEeThIpPE WU MATHh HEJIOUYCTOB.

OuneHka «2» CTaBUTCS, €CIM yYallUMKCs HE OBJIAJIE]l OCHOBHBIMM 3HAaHHUSIMHU U
YMEHUSIMA B COOTBETCTBHHM C TPEOOBAaHUAMH TPOTPAMMbl U JOMYCTHI OOJBIIE
OMMOOK W HEIOYETOB, YEM HEOOXOAMMO IS OLEHKH «3» WIA €ClId YYCHHK He
MOKET OTBETUThH HU Ha OJIWH W3 IMOCTABJICHHBIX BOIIPOCOB.

Ouenka nuCbMeHHbIX KOHMPOJIbHBIX Padom:

Ounenka «5» craBUTCS 3a PadOTy, BBIIOJHEHHYIO IOJHOCTBIO O3 OIIMOOK H
HEIOYETOB.



VYyamuiics  CUCTEMaTHYECKH  JEMOHCTPUPYET  MNPaBUJIbHOE  BBIIIOJIHEHHE
KOHTPOJIbHBIX pa0OT, BHIMOJIHEHHOE Ha BBICOKOM YPOBHE C TBOPUYECKUM MOJIXOOM.
Ouenka «4» craBuTCs 3a paboOTy, BBINOJHEHHYIO MOJHOCTBIO, HO MPU HAJIMYUU B
Hell He Oojee OJHOM HErpy0oil OomMOKM M OAHOrO HEmo4eTa, He OoJjee Tpex
HEJJ0YCTOB.

Ouenka «3» CTaBUTCS, €CIM YYEHUK NPABWIIBHO BBINOJHWI HE MeHee 2/3 Bcel
paboThl WK JOMYCTUI He Oosee OJHOM rpy0oil OomMOKM M JBYX HEIOYETOB, HE
Oosiee omHOM TpyOOMl M OAHON HErpyOoil omuOku, He Oojiee TPEX HErpyObIx
OLINOOK, OJTHON HErpyOoi OMMOKHU M TPEX HEAOUYETOB, MPU HATMYUHU YEThIPEX-TISITU
HEJIOYECTOB.

Onenka «2» CTaBUTCS, €CJIM YUCIO OMIMOOK M HEIOYETOB MPEBBICHIIO HOPMY IS
OLICHKH «3» WJIW MPAaBUIIBHO BHIMIOJIHEHO MeHee 2/3 Bceil paboThl WK €Clid YYEeHUK
COBCEM HE BBIMOJIHWI HA OJHOTO 3aaHUs.

Ouenka npakmuueckux paoom:

Ouenka «5» CTaBUTCS, €CJIM YYalllUICsl BBITIONHAET paboOTy B MOJHOM O00BEME C
coOroIcHueM  HEOoOXOJAMMOM  TMOCIEAOBATEILHOCTH TPOBEICHUS OIBITOB U
U3MEPEHUH; CaMOCTOSITEIbHO M PallMOHAJILHO MOHTHUPYET HEOOXO0JMMOe
000py/I0BaHME; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEXKHUMaX, 00€CTICUMBAIOIINX
MOJIydeHHE TTPaBUJIBHBIX PE3yJbTaTOB U BBIBOJIOB; COOJIIOMACT TPEOOBAHUS MTPABUII
TEXHUKH O€30MacHOCTH; TPABUIBHO M aKKypaTHO BBITIOJHSET BCE 3alllCH,
TaONUIBI, PHUCYHKH, YEpPTek U, rpaduKyd; TPaBUILHO BBIMOJHICT aHAJU3
MTOTPEITHOCTEM.

VYyamuiics  cCUCTEMaTHYeCKH  JEMOHCTPUPYET  NPaBUIBHOE  BBINOJHEHHE
IPaKTUYECKUX pabdoT,

BBITIOJITHEHHOE Ha BBICOKOM YPOBHE C TBOPUYECKUM ITOXOIOM.

Ouenka «4» CTaBHUTCS, €CIU BBIOJHEHBI TPEOOBAaHUS K OILICHKE «5», HO OBLIO
JOTYIIEHO

JBa-TpU HeIo4eTa, HEe Oojee OAHOW HerpyOool omuOKH W OJHOrO HEJAoueTa.
Ounenka «3» CTaBUTCS, €CIM paboTa BBIMIOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJTHCHHON YacTH TAaKOB, YTO TO3BOJISICT IMOJYYUTh IMPABUIBHBIA pE3yJbTaT U
BBIBOJI; €CJIM B X0JI€ TIPOBEJICHUS OTBITA M U3MEPCHHS OBLIN JOMYIICHBI OIIHOKH.
Ouenka «2» CTaBHUTCS, €CIUM paboTa BBIMOJHEHA HE IOJHOCTBIO, M OOBEM
BBITIOJTHCHHON 4YacTH PabOThl HE IMO3BOJIACT C/EIaTh MPABUIBHBIX BBHIBOJOB; CCIIH
OTIBITHI, K3MEPEHHUSI, BBIUYMCIICHUS, HAOIIOCHHS MPON3BOAMINCH HETTPABHIBHO WJIH
€CJIM yJalTuics COBCEM HE BBITTOTHUI paboTy.

Bo Bcex ciyuasx olieHKa CHMXKAETCsl, €ClIM YYSHHUK HE COOII01al paBuiia TEXHUKHU
0C30IMacCHOCTH.

ITEPEUEHB OILLIMBOK

['pyObie ommbKu

1.He3naHue onpeneieHnii OCHOBHBIX ITOHSTHM, 3aKOHOB, IIPaBWJI, OCHOBHBIX
MOJIO)KEHU  Teopuu, (GOpMys, OOUICHPUHATBHIX CHUMBOJIOB  O0O3HAYCHHS
(bU3NYECKUX BEJIMYMH, STUHUI] U3MEPEHHUS.

2.HeymeHnune BbIICTUTH B OTBETE TJIABHOE.



3.Heymenue mnpumeHsATh 3HAHUSA [JJs pelIeHHs 3a7ad U OObSICHEHUS

(u3HUECKHUX SBJICHUN.

4, HeymeHue 4UTaTh U CTPOUTH TPpaUKU U IPUHIUIIUATBHBIE CXEMBI.

5.Heymenue moAroToBUTH K pabOTe YCTAHOBKY WM JabopaTopHOe

o0opyaoBaHUe, MPOBECTH OMBIT, HEOOXOAUMBIE PACUEThl, UJIU HCIOJIb30BATh

ITOJTyYEHHBIE JAHHBIE ISl BBIBOAOB.

6.HeOpesxxHoe  oTHomIeHHEe K  JJabopaTopHOMY  OOOpYIOBaHUIO U

U3MEPUTETbHBIM PUOOpaM.

7.Heymenue ornpenenuTh NokazaHue U3MEPUTEIBLHOTO PUOOpa.

8.Hapymenue tpeOGoBaHuil mpaBui 0e€30MaCHOTO TpyAa MHPU BHIOJIHEHUH

AKCHEPHUMEHTA.

HerpyOsbie ommbku

1.HetouHOCTH (OPMYIHPOBOK, OMpENEICHUIN, MOHATUN, 3aKOHOB, TEOPHU,

BbI3BAHHBIE HEMOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OIPEAEIIEMOro

MOHSITHSI, ONTMOKH, BEI3BAHHbIE

HECOOJI0/IEHNEM YCIIOBUM MPOBECHUS OTbITA UIIK U3MEPEHUH.

2.0muOKd B YCJIOBHBIX OOO3HAYEHMSIX HA MPUHLHUIIMAIBHBIX CXEMax,

HETOYHOCTH YEpTEKeH, rpapuKoOB, CXEM.

3.Ilponyck WAM HETOYHOE HAMNMCAHUE HANMEHOBAHUW €IMHHII
(U3NYECKUX BETUYMH.

4. HepannoHanbHBIM ~ BBIOOp  X0jaa

pemenus. Henodersl

1.HepanuoHaJIbHBIE 3alMCH IIPU BBIYMCIICHUSAX, HEPALMOHAJIBHBIC

IPUEMBI B BBEIUMCJICHHH, ITPEOOPa30BaHUU M PEIICHUH 3a]1a4.
2.ApudmeTndeckie OMMUOKK B BBIUYMCICHUSAX, €CIIM OSTH OIIUOKH
rpy0o HE UCKaXAIOT PEaTbHOCTH MOTYYCHHOTO Pe3yJIbTaTa.

3.01nenbHBIE TOTPEIIHOCTH B (POPMYJTIMPOBKE BOIMpOCA WU
otBeTa. 4.HeOpexxHOE BBITIOTHEHUE 3aMUCEH, YePTeKEH, CXeM,
rpaduKoB.

5.0pdorpaduueckue v MyHKTYaI[MOHHBIC OIITHOKH.

OueHuBaHHEe TECTOBBIX PadOT ydJalIuXcs OCYIIECTBIISICTCS B 3aBHCUMOCTH
OT IIPOIICHTHOTO COOTHOIIICHHUS BBIIOJTHEHHBIX 3adaHuii. OneHnBaeTcst pabora
CJIEYIOIIUM 00pa3oM:

«5» - 90 — 100 %;

«4» - 70 — 89 %:

«3» - 50 — 69 %;

«2» - menee 50
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