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HOACHUTEJIBHASA 3AIIMCKA.

[Iporpamma mo ¢usmke Ha ypoBHE cpefaHero odmiero obpa3oBaHusi pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMM K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3zoBaTeIbHOM
nporpammel, mpenctaBieHHbix B @I'OC COO, a takke ¢ ydérom deaepanbHOi paboueit
nporpammbl  BocniuTanuss ¥ KoHienuuu npenojaBanus ydeOHoro mnpeamera «®Duszuka» B
oOpa3oBaTenbHbIX opranuzaunusax Poccuiickoit denepauuu, peaqu3ylOUMX OCHOBHBIC
o0Opa3oBaTelibHbIE IPOTPAMMBI.

[IporpaMmma 1o ¢usuke omnpenenaseT o00s3aTenbHOE MPEIMETHOE COAEpKAHUE,
YCTaHABIMBAET PEKOMEHIYEeMYIO IOCIEN0BATeIbHOCTh M3YyYEHHUS TEM U Pa3/esoB y4eOHOTo
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mporecca, BO3PAaCTHBIX oOcoOeHHOCTel oOywaromuxcs. [Iporpamma mo ¢Qusuke maér
IpEeCTaBICHNUE O ILEJSIX, COACP)KAaHUH, OOIIeH cTpareruu OOy4YeHHUs, BOCIIMTAHUS U Pa3BUTHUS
oOyuaronuxcs cpecTBaMu yueoHoro npenmMera «Pusnka» Ha yriryoJEHHOM YpOBHE.

N3ydyenne kypca ¢Gu3uKu YrayOJa€HHOTO YypOBHS TO3BOJSET pealii30BaTh 3ajaydu
npoecCHOHANBHOM OpPHEHTAllMU, HANpaBICHO Ha CO3JAHHME YCIOBUU JUIsl MPOSIBICHUS CBOUX
WHTEIJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXKIbIM OOYYaroIIMMCS, KOTOpbIE
HEOOXOMUMBI JUIsl TPOJOJDKEHUs o0pa3oBaHHs B OpraHu3alusax MpodeccroHalIbHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM ¥ HHKCHEPHBIM CIIEIIHATbHOCTSIM.

B mporpamme mo ¢usuke ompeaemnsroTcs IUIAHUPYEMbIE pe3ylIbTaThl OCBOSHHS Kypca
¢u3uKn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMs: JHMYHOCTHBIC, METalpeIMETHBIC,
npeaMeTHbIE (Ha yriyOsn€éHHOM ypoBHE). HayduHO-MeToA0I0rnuecKoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JTUYHOCTHBIM, METAampeIMETHbIM U TMPEAMETHBIM pe3yJbTaTaM O0YyJarolmxcs,
OCBOMBIIIUX MPOrpaMMy 1o (pU3MKE HAa YPOBHE CPEJHETo 001Iero oopa3oBaHus Ha yriayOonEHHOM
YPOBHE, SIBJIIETCS CUCTEMHO - I€ATEIbHOCTHBIA MOIXO.

[IporpamMma no pu3uke BKIIOYAET:

TUTAaHUPYEMbIE Pe3yNbTaThl OCBOCHHS Kypca (U3MKH Ha YriayOJI€HHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3yIbTaThl IO rojlaM O0yUYeHus;

cojiepkaHue yueoHoro npeamera « Du3nkay 1mo rojgaM 00ydeHusl.

[IporpamMma no ¢u3uke UMEET NPUMEPHBIH XapakTep M MOXKET ObITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKHU IS COCTABIIEHUSI CBOUX PabOUUX MPOTrPaMM.

[IporpaMMa 1o (¢u3MKE HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY Yy4yUTeNned U
MPEAOCTaBIAECT BO3MOXKHOCTH JUISl pEalM3aldy Pa3IMYHbIX METOJAMYECKHX MOAXO0J0B K
npenofaBaHuio (U3NKKM Ha YrayOJIEHHOM YpOBHE MpPH YCIOBHHM COXPAaHEHHUs O00s3aTeNbHOMN
4acTU COJIEp’KaHus Kypcea.

dusznka Kak Hayka O Hambojee OOmMHUX 3aKOHAX MPHUPOJABI, BBICTyNMass B KayecTBE
yueOHOro mpeaMeTa B UIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHCTEMYy 3HaHUH 00
okpyxkarmiem wmupe. LIKompHBIA Kypc (QU3HKH — CHUCTEMOOOPA3yIOUIUH JIsI €CTECTBEHHO-
HAyYHBIX y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SBIICHUHM, W3y4yaeMbIX XHMHEW, Ouonorueil, Qusudeckoid reorpadueid U acTpOHOMHEH.
Hcnonb30BaHue U aKTUBHOE NMPUMEHEHHE (PU3NUECKUX 3HAHUN ONpPEIeNIo XapakTep U OypHoe
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe dHEPreTHKH, TPAHCIOpTa, OCBOCHHUS KOCMOCa,
MOJTyYEHUsI HOBBIX MaTePUAJIOB C 3aJJaHHBIMU CBOMCTBaMU. M3yueHue GuU3MKN BHOCUT OCHOBHOM
BKJIIaJ B (OpPMHUpPOBaHME €CTECTBEHHO-HAy4yHOM KapTWHbI Mupa oOydaromerocs, B
dbopMupoBaHHE YMEHUI IPUMEHATh HAYYHBIH METO]I IO3HAHUS MPHU BHITOJHEHUH UMH y4EOHBIX
HUCCIIENOBAHUMN.



B ocHOBY kypca pu3uku Ha ypOBHE CPEAHETO OOIIETO 00pa30BaHUs TOJOXKEH PsiT UICH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoea yerocmunocmu. B COOTBETCTBUM C HEN KypPC SIBJISAETCS JIOTUYECKU 3aBEPIIEHHBIM,
OH COJICPXKHT MaTepHall U3 BCEX pa3esioB (PU3HMKH, BKIIOYAET KaK BOIPOCH KIIACCHYECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEH MaTepuan Kypca (U3HKH OOBEIUHEH
BOKpYT (u3uueckux Teopuil. Bemaymmm B kypce siBisieTcss (OpMUpPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoea  cymanumapuszayuu. EE  peanusauus  npeanosaraeT — UCHOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIMaNa (PU3MUECKOW HAyKH, OCMBICICHHME CBS3M DPa3BUTHA (U3MKH C
pa3BUTHEM OOIIECTBAa, a TAKXKE€ C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M JKOJIOTUYECKHUMU
npodsieMaMu.

Hoess npuxnaonou Hnanpasenennocmu. Kypc Gusuku  yriayOnE€HHOTO — ypPOBHSI
MpeJoiaraeT 3HaKOMCTBO C IIUPOKUM KPYTrOM TEXHHYECKHX M TEXHOJOTMYECKUX MPHIIOKEHUN
M3YYEHHBIX TEOPH U 3aK0HOB. [Ipu 3TOM paccMaTpUBaIOTCS Ha YPOBHE OOIIMX MPEACTaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoesn 3Ixonocuszayuu peanusyeTcs TMOCPEICTBOM BBEICHUS AIIEMEHTOB COJEp>KaHUs,
NOCBAUIEHHBIX JKOJIOTMYECKHM Npo0JIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PallMOHAIBHOTO IPHPOIOTIOIE30BAHMS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoenne copep)kaHusi IPOTpaMMBbI IO (PU3HKE TOJHKHO OBITh IOCTPOCHO HA MPUHIIUIIAX
CUCTEMHO-/IeITeIbHOCTHOTO noaxoza. /s ¢pusuku peanusanus 3TUX IPUHIUIIOB O6a3upyeTcs Ha
UCITOJIb30BAaHUM CaMOCTOSITEIbHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JEWCTBYOLIEro (akropa
yuyebHoro mponecca. [l yrayOi€HHOro YpOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUYEHHUYECKOT0 SKCIIEPUMEHTa, BKIIOYAIOMIEr0 (PPOHTANbHbIE YYEHHYECKHE OMbITHl MpHU
U3y4eHHUM HOBOIO MaTepualya, JlabopaTopHble paboThl M paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanm3anui GU3HUEcKoro MpakTHKyma. B mepBom ciydae MpakTHKyM
npoBoauTtcs nu6o B koHue 10 m 11 kiaccoB, mu0O mocie mepBoro U BTOPOro MOJYroJui B
KaXJIOM U3 3TUX KJIaccoB. BTopoii cmocod — 3To mHTerpanus padoT MpakKTHKyMa B CHUCTEMY
71a00paTOpHBIX padoOT, KOTOPHIE MPOBOMATCS B Mpollecce u3ydeHus paszzaena (temsl). [Ipu sTom
noJ paboTamMH NMPaKTUKyMa MOHUMAETCs CaMOCTOATENbHOE UCCIIeI0BaHNEe, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0O0OIIEHHOTO BUAa O€3 MONMIAarOBOM HHCTPYKITHH.

B mporpamme o ¢gusmuke cucteMa ydeHH4eCKoro 3KCIepuMeHTa, 1a00paTOpHbIX padoT u
MPAaKTUKyMa MpeCTaBlieHa eUHBIM MepeuHeM. BeIOOp TeMaTUKu AJis 9TUX BUAOB YYCHHUYECKHX
NPaKTUIECKUX Pa0OT OCYHIECTBISIETCS YYaCTHHKaMH OOpa30BaTENBHOTO TpOIlecca MCXOIS M3
O0COOEHHOCTEl MOYPOYHOrO TIUIAHUPOBAHUA M OCHauleHus kaOuHeta ¢usuku. Ilpu sTOoM
oOecrieynBaeTcsl OBNAJICHUE OOYYAIONIMMHCS YMEHHUSMH TPOBOAHUTH TIPSMBbIE M KOCBEHHBIC
U3MEpPEHUs, MCCICNOBAHUS 3aBHUCHUMOCTEH (M3WYECKUX BEIWYMH M IOCTAaHOBKY OIIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX THITOTES.

Bosbiioe BHUMaHKE yAENsSeTCs PElIeHUI0 pacu€THBIX M KaueCTBEHHBIX 3a1ad. [Ipu aTom
JUTSL pacu€THBIX 3a7]ad MPUOPHUTETOM SIBISIFOTCS 33/1a4ll C SIBHO 3aJaHHON M HESBHO 3aJaHHOMN
(bu3nUecKoil MoJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3liena Kypca, TaKk M MHTErpUpYsl MPUMEHEHNE 3HaHUH W3 pa3HBIX pasnenoB. Jlims
KaueCTBEHHBIX 3aJjad IMPUOPUTETOM SABIAIOTCS 3aJaHHsl Ha OObBsICHEHHE/TpeAcKa3aHue
MpOTEeKaHUsl (U3UYECKUX SIBJICHUI M IMPOIIECCOB B OKPYKAIOIICH XKU3HH, TpeOyromue BbhIOOpa
buznyecKoil MoAeNnu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TtpeboBanumsamu DPI'OC COO & MarepuanbHO-TEXHUUYECKOMY
o0ecrieyeHnI0 y4eOHOTO Tporecca Kypce (puU3MKu yriayOJ€HHOrO ypOBHSI Ha YPOBHE CpPEIHEro
oOuiero o0Opa3oBaHMs JOJDKEH HM3y4daThCsl B YCIOBHUSX IPEAMETHOTO KaOuHera. B kaOunere
(GU3UKN T0JHKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IIporpaMMe Mo (pu3HMKe YYeHHUECKHUX OIBITOB, Ja0OpaTOPHBIX padoT M pabdOT MpaKTHKyMa, a
TaKXe JIeMOHCTpPallMOHHOE 000py10BaHHE.

JleMOHCTpallMOHHOEe 000pynoBaHHE (OPMHUPYETCSs B COOTBETCTBHMM C IPUHIUIIOM
MHUHHMMAaJIbHON JOCTATOYHOCTH M O0ECIEeUMBAET IOCTAHOBKY IEPEUUCIEHHBIX B IIpOrpamMMe I10
(Gu3uKe KIIOYEBBIX JAEMOHCTPALMH JUIsl MUCCIENOBAaHUS HM3y4aeMbIX SIBJICHMH M IPOLIECCOB,
OIMIIUPUYECKUX U PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIabopatopHoe 00OpyIOBaHUE Ui YYCHHYECKHX MPAKTHYECKHX paboT (opmMHUpyeTcs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBAETCS B pacy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI J1TabOpaTOpHOTO OO0OpYJOBAaHUS JOJDKHBI OBITh
IIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOIOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPUIl.

OCHOBHBIMU LIETSAMH U3Y4Y€HUS PU3UKU B 001IEM 00pa30BaHUU SIBIISOTCS:

¢dbopMHpoBaHHE HHTEpeca U CTpeMJIEHUs OOydaroluxcsd K HAaydHOMY H3yYCHHIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TO3HaHUS ©  (OPMHPOBAHUE
HCCIIEIOBATEIHCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa MU3yUeHHs] OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

¢dbopmMHpoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIBb30BaHUEM (PU3MUECKUX 3HAHUHN U
HaYYHBIX J0Ka3aTeJIbCTB;

¢dbopMHpoBaHUE MPEACTABICHUNA O posd (PU3MKM JUIsl pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHMKM U TEXHOJIOTHI; pa3BUTHE INpPEACTaBIECHUI O BO3MOXHBIX cdepax Oyamyei
npoecCuOHANbHON N1eATENbHOCTH, CBS3aHHBIX C (U3UMKOM, NOJArOTOBKAa K JajbHEHIIEMY
00y4YEHHIO B 3TOM HaIlPaBJICHUU.

JlocTmkeHne 3THX Lieneil obecriedrBaeTcsl pelieHneM CIeAYIOLUX 3ajJad B Ipoliecce
M3y4deHus Kypca GU3HKU Ha YPOBHE CPEHETO O0IIEero 00pa3oBaHusI:

pUOOpEeTeHHe CUCTEMBbI 3HaHUM 00 OOmMX (U3NYECKHUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsT MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI acTpO(U3HKH;

¢dopMHpoBaHHE yMEHUH TNPUMEHATh TEOPETUUECKHWE 3HAHUS ISl OOBSCHEHMS
(bu3nUecKuX SIBICHUH B MPHPOJE W IS NMPHHATHS MPAKTHYECKUX PEIICHHH B MOBCETHEBHOMN
KM3HH, OCBOEHHE CIIOCOOOB pEHICHHS pPA3IUYHBIX 33734 C SBHO 3aJaHHOW (hHU3MYECKOMH
MOJIeIbIO, 3a/ay, MOJPa3yMEBAIOIIUX CaMOCTOSATENIbHOE cO3JaHue (U3HUECKON MOoJenH,
a/ICKBaTHOM yCJIOBHSIM 3a7[au¥, B TOM YHCIIE 3a]]ad MH)KEHEPHOTO XapaKTepa,

MOHUMaHHE (U3UYECKUX OCHOB M MPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYXKAIOIIYIO CPENY;

OBJIJICHUE METOJIaMU CaMOCTOSTENILHOTO IIJIAHUPOBAHUS U MPOBEACHUS (U3NUECKUX
HKCIEPUMEHTOB, aHalM3a M WHTepOpeTanud HHPOPMALUHU, ONpPENeTIeHUsI JIOCTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJIbTaTa;

CO3/IaHWE YCJIOBUM ISl PAa3BUTHSL YMEHUW MPOEKTHO-HCCIEA0BATEIBCKOM, TBOPUYECKOM
NeSITEIbHOCTH;

paszBuTHE UHTEpEca K chepam npodecCHOHATLHON ACSITEIPHOCTH, CBSI3aHHOM C (PU3HKOM.



B cootrBerctBun ¢ TtpebdoBanusmu PI'OC COO yrayOna€HHBIN YpPOBEHb H3YYCHHS
yueObHoro mnpeamera «®Pu3uka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTCs
00yJarOImUMUCS, TUIAHUPYIONIMME TPOJOJKEHHE 00pa30oBaHUS IO CICIHATBLHOCTM (U3HKO-
TEXHHUYECKOTO PO,

Ha wu3yuyenune ¢usuku (yrnyOn€éHHBIH ypOBEHb) Ha YpPOBHE CpEIHETO OOIIETo
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacos (5 yacoB B Heneno), B 11 kimacce —
170 gacoB (5 4acoB B HEZEIIIO).

[Ipennaraemelii B mporpamme mo (u3uke IepeueHb Ja00paTOPHBIX U MPAKTUYECKHX
paboT sIBIIIeTCS PEKOMEHIOBAaHHBIM, YUHUTENb JIeJaeT BHIOOP MPOBEIEHUS J1abopaTOPHBIX padoT
U OMBITOB € YYETOM WHAMBHIYaTbHBIX 0COOCHHOCTEH 00yUarOMIMUXCsl.

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3zoen 1. Hayunotii Memoo no3nHanus npupoosl.

®uszuka — ¢yHIaMeHTallbHasg Hayka o mpupoje. HaydHblil MeTol MO3HAHUS U METOJbI
uccienoBanus PU3NYECKUX SBICHUI. DKCIEPUMEHT U T€OpUs B MPoliecce MO3HAHUS MPUPOIBI.
Habmonenue u oskcnepumeHT B (usuke. CrocoObl u3MepeHus (U3HMYECKUX BeIHYUH
(ananorosble U 1UGPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).
[lorpemHocTn  w3MepeHW  (QU3UYECKUX  BeNWYMH  (aOCONIOTHAsE H  OTHOCUTENbHAs).
MonenupoBanue (pU3MUECKHX SBICHUH U MPOIECCOB (MaTepHalibHAs TOYKA, aOCOIIOTHO TBEPI0E
TENOo, UaeaabHas )KUJKOCTb, UJCAIbHBIN Ia3, TOue4HbIN 3apsn). I'unoresa. dusnueckuil 3aKoH,
TpaHUIBl ero mpuMeHUMocTH. Pusnueckas teopusi. Ponbe u mecro ¢usuku B hopmMupoBaHun
COBPEMEHHOM HayuHOI KapTUHBI MUPA, B IPAKTUYECKON JESITEIbHOCTH JIOACH

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul, nPAKMUKYM.

W3MmepeHne cuibl TOKAa W HANpSOKEHWs B LENM IOCTOSHHOTO TOKa IIPU IOMOIIH
aHAJIOTOBBIX U IMU(POBBIX U3MEPUTENBHBIX MPHOOPOB. 3HAKOMCTBO ¢ M(POBOIl TabopaTopuen
no ¢usuke. Ilpumepbl u3MepeHus (GU3MYECKMX BEIUYMH MpPHU TMOMOLIM KOMIBIOTEPHBIX
JTATYNKOB

Pa3nea 2. Mexanuka.

Tema 1. Kunemaruka.

Mexannueckoe aBrkeHHE. OTHOCHUTENBHOCTh MEXAaHHYECKOro aABMkeHud. Cucrema
orcuéra. [Ipsimas u oOpaTHas 3ajauM MeXaHMKH. Pannyc-BeKTOp MarepHaibHON TOYKH, €ro
IIPOEKIIMM Ha OCH CHCTeMbl KoopauHaT. Tpaekropus. Ilepememenue, ckopocTh (cpenHss
CKOpPOCTh, MTHOBEHHAasi CKOPOCTb) M YCKOpPEHHE MaTepHabHOW TOUYKH, UX MPOEKLUU Ha OCH
cuctemMbl KoopauHaT. CokeHue NepeMElIEHU M CIOXKEHHE CKOpocTeil. PaBHOMepHOe u
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKEHHUE. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH, YCKOPEHHUS
U MyTU MaTepUalbHOM TOYKH OT BpeMeHU U ux rpaduxu. CBobogHOE MajgeHue. YCKopeHue
cBoOoAHOrO majeHus. J[BrkeHue Tena, OPOLIEHHOrO MO yIJIOM K TOPH30HTY. 3aBHCHMOCTD
KOOpJIMHAT, CKOPOCTM M YCKOPEHHs] MaTepualbHOM TOYKM OT BPEMEHH U HUX TIpauKu.
KpuBonuHeliHoe ABMkKeHHE. [[BHKEHME MaTepHUaIbHOW TOYKHM MO OKPYKHOCTH. YTJOBas M
auHelHas ckopocTb. llepmon u wacrora obOpamenusi. LlenTpocTpemutenbHoe (HOpMaibHOE),
KacaTeJIbHOe (TaHTEHIMAJbHOE) M TOJHOE YCKOPEHHE MaTepHalbHOW TOYKH. TeXHUueckue
YCTPOMCTBA M TEXHOJOTHYECKHE TIPOLECCHI: CHUAOMETP, IBUKEHHE CHapsAOB, LEIHBIE,
niecrepéHuaThle U peMEHHBIE Nepeiadl, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WUTIOCTpAUs KHHEMAaTHYECKHX XapaKTEPUCTUK JBUKECHMUS.
CrocoOBlI UCCIIENOBAHUS IBUKECHUN.



Wnmroctpanyst npeAeabHOro nepexoaa i N3MepeHue MTHOBEHHON CKOPOCTH.
[IpeoOpa3zoBanue IBMKEHHM C UCTIOIb30BAHUEM MEXaHU3MOB.
ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.
HabGmronenne nBuxeHus Tena, OpPOLIEHHOIO IOJ YIVIOM K TOPU30OHTY U TOPHU3OHTAJIBHO.
Hampasnenne ckopocTH Npu ABMKEHUHU IO OKPYKHOCTH.
[TpeoOpa3oBaHue yriaoBoi CKOPOCTH B PELYKTOPE.
CpaBHeHue IyTeH, TPAaCKTOpUM, CKOPOCTEH IBUKECHHMS OJHOTO M TOrO JK€ Tela B Pa3HBIX
CUCTEMAX OTCYETA.
Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.
N3ydyeHne HEpPaBHOMEPHOIO JIBMJKEHUS C LEJIbIO0 OIPEAEICHUS] MIHOBEHHOM CKOPOCTH.
N3mepeHne yCKOpeHUs IpHU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JBHKEHUH II0 HAKJIOHHOH
IIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPH PAaBHOYCKOPEHHOM JIBH>KEHUU.
N3mepenue yckopeHHMs CBOOOJHOrO majeHus (PEeKOMEHJIOBAaHO MCIIOIb30BaHUE LU(PPOBOI
nabopaTopun).
N3yueHue NBUKEHUS Tena, OPOLIEHHOTO FOPU30HTANIBHO.
ITpoBepka runoressl 0 NPSIMON MPONOPLHOHAIBHON 3aBUCUMOCTH MEXy AAJIBHOCTBIO NOJETA U
Ha4yaJbHOW CKOPOCTBIO TEJa
W3yuenne JBHKEHHsI TeElNa IO OKPYXKHOCTH C IIOCTOSHHOM IO MOJIYJIIO CKOPOCTBIO.
HccnenoBanue 3aBUCMMOCTY IIEpro/ia 00pallleHnss KOHUYECKOI0 MasiTHUKA OT €ro [apamMeTpoB
Tema 2. lunamuka
IlepBbiii 3akoH HrproroHa. MHepumanbHble cucTeMbl OTCuéra. [IpUMHIMI OTHOCUTEIBHOCTH
[Nanunes. HemnepuumaneHble cucTeMbl oTcuéra (ompeneneHue, npumepsl). Macca tena. Cuna.
IIpunuun cynepno3uuuu cuin. Bropoi 3akoH HeroToHa nns MarepuanbHOM Touku. Tperuit
3ak0oH HploTOHa [UIsi MarepHaabHBIX TOYEK. 3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTH
IPaBUTAlMOHHON M HMHEPTHOM Macchl. Cuia TsDKeCTH. 3aBUCUMOCTh YCKOPEHMsSI CBOOOIHOIO
NaJIeHNUsI OT BBICOTHI HaJl MOBEPXHOCTHIO IJIAHETHI U OT Treorpapuueckol MUpoThl. J[BHKeHUE
HEOECHbIX TeNl M MX CcHyTHUKOB. 3akoHbl Kemuepa. IlepBas kocmmueckast ckopocts. Cuna
ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, nuxyierocs ¢ yckopenueM. Cuia tperusi. Cyxoe
Tperue. Cuila TpeHMsI CKOJbXeHHs U cuia TpeHus nokosd. Kospduuument tpenusa. Cuna
CONPOTUBIICHUSI NIPU JBUKECHUM Tela B JKUIKOCTH WM Ta3e, €€ 3aBUCHUMOCTb OT CKOPOCTH
OTHOCUTENIBHOTO JBWXeHMs. JlaBnenuwe. I'mapocratmyeckoe nasneHue. Cuna Apxumena.
TexHuueckne yCTpONCTBA M TEXHOJIOTMYECKHME TIPOLECCHI: TMOJIIMIIHUKY, JBH)KCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu
Habmtoienue 1BHKeHUs Tell B MHEPLUAIbHBIX U HEMHEPLHUAIBHBIX CHCTEMaxX OTCUETA.
[TpyHIMIT OTHOCUTEIBHOCTH.
Kauenne aAByX WIWIMHAPOB WM IIAPOB pPa3HOM Macchl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIUAIBHON CUCTEMBI OTCUETA.
CpaBHeHUE paBHOJEHCTBYIOIIEH NMPUIOKEHHBIX K TEIIy CHJI C NPOU3BEACHUEM Macchl Tela Ha
€ro YCKOpPEHHE B HHEPIHAIBHOMN cHUCTEME OTCUETA.
PaBeHCTBO cHJI, BO3HUKAIOIIUX B PE3YJIBTATE B3AUMOIECHCTBHUS TE.
N3Mmepenne mace 1o B3auMOJICUCTBUIO.
HesecomocTs.
Bec Tena npu yCKOpeHHOM NOABEME U TA/ICHUMN.
[leHTpOOEKHBIE MEXAaHU3MBI.



CpaBHEHHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npakmuxym.

W3mepeHne paBHOAEHCTBYIOIIEH CHJI IPU JIBJKEHUMM Opycka 110 HAaKJIOHHOM IJIOCKOCTH.
[TpoBepka THIOTE3bI 0 HE3aBUCUMOCTH BPEMEHU JIBIDKEHUSI OpYyCKa 10 HAKJIOHHOH TIIOCKOCTH Ha
3aIaHHOE PACCTOSIHUE OT €r0 MACCBHL.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOUINX B MPYXUHE U PE3UHOBOM o0paslie,
OT ux JnedopManuu.

W3yueHue ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JIErKuil OJI0K.
Hzmepenne koddduirenta TpeHus o BeTUYUHE YIII0BOro KO3 duIueHTa 3aBUCUMOCTH

Frp (N).

HccnenoBanue IBUKCHHS OpyCKa IO HAKIOHHOW TUIOCKOCTH C MEPEMEHHBIM KO3(PPUITUECHTOM
TpPEHHS.

N3ydenune nBUKEHUS Tpy3a Ha BAJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpOE Teno. [locTynaTenbHOe U BpalaTeabHOE IBMXKEHUE TBEPIIOTO Tea.
MOMEHT CHJIbl OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIIOKEHHBIX K
TBEpaOMY Teny. LleHTp TskecTH Tena. YciaoBUSL paBHOBECHsS TBEPAOro Tena. Y CTONYMBOE,
HeycToiunBoe, Oe3pa3auyHOoe paBHOBECHE. TEXHMUYECKHE YCTPOWCTBA U TEXHOJOTHYECKUE
MPOLECCHI: KPOHILUTEWH, CTPOUTENIbHBIN KPaH, PEMIETYATHIE KOHCTPYKIIHH.

Jemoncmpayuu.

VYcioBust paBHOBECHS.
Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue  yciaoBuUi  paBHOBECHS  TBEPIOro  Tela, MMEIOUIETO OCh  BpalICHHUS.
KoHcTpynpoBaHue KpOHIITEHHOB U pACUET CUIT YIIPYTOCTH.

N3ydenune ycToMuMBOCTH TBEPIOIO TENA, UMEIOLIETO IJI0MIaAb OMOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuke.

Nmnynbec mMartepuanibHONM TOYKH, CHUCTEMbl MaTE€pUaNbHBIX ToueK. LleHTp wmacc cucremsl
MaTepUAIbHBIX TOYEK. TeopemMa O JBWXKEHHUM ILeHTpa macc. MMIynbCc CHIIBI U H3MEHEHUE
UMITyJIbCa Tela. 3aKOH COXpPAaHEHUsS HUMITyJibca. PeakTuBHOE ABMKeHHE. MOMEHT HMMITyJIbca
MaTepualibHOM TOUkHU. lIpeacraBieHne O COXpaHEHMH MOMEHTAa HUMIIYJIbCAa B LIEHTPAJIbHBIX
nonsix. Pabora cuimel Ha MajaoM W Ha KOHEYHOM TepeMerieHud. [ 'padudeckoe mnpeacraBieHue
paboTsl cuibl. MomHocTh cumbl. KuHeTndeckas sHeprusi MaTepualbHON Touku. Teopema 00
W3MEHEHUM  KUHETUYECKOW  DHEPruM  MarepualibHOM  TOuyku.  [loTeHuumaneHble U
HenmoTeHManbHble cuibl. [loTeHnumanbHass dHeprus. [loTeHuuanbHas HSHEPTUS  YNPYro
nehopMupoBaHHOW MpYKUHBL. [loTeHIManbHass YHEPTUs Teja B OJJHOPOJHOM TPaBHUTAIIMOHHOM
nosie. [loTeHmanpHas >HEpPrust Tejla B TPABUTAIIMOHHOM IT0JIE OJHOPOJHOTO Iapa (BHYTpHU U
BHe mapa). Bropas xocmuyeckas ckopocTh. TpeTbs KocMmmueckasi CKOpocTb. CBsi3b pabOTHI
HEMOTEHIUATBHBIX CUJI C U3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI Tell. 3aKOH COXpaHEHUs
MEXaHUYECKOW JHEPruM. YIPYrue M HEYIPYIHe€ CTOJKHOBEHHUs. YpaBHeHUE bepHyim mis
UJCAbHOW KUIAKOCTH KakK CIEICTBUE 3aKOHA COXPAHEHUS MEXAHUYECKOW DHEPIHM.
TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHI: IBHKEHUE PAKET, BOAOMET, KOMED,
MPY>KAHHBINA TUCTOJIET, THPOCKOII, (UTYPHOE KaTaHWE HAa KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.



N3MepeHne MOIIHOCTH CUITBI.

M3MeHeHne 3HEepPruy Teja MpHU COBEPIICHUH PadOTHI.

B3anMHble NpeBpalieHUss KUHETUYECKOM M NOTEHUUAIbHOM JHEPrui NpU IEHCTBUM Ha TEJO
CHUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepTUU IPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomuot, npaKmuKym.

H3MmepeHune UMITysibca Tena o TOPMO3HOMY ITyTH.

W3MepeHue cuiibl TATH, CKOPOCTH MOJIEIHU 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TENA C UMITYJIbCOM CHJIBL.

HccenenoBanue COXpaHEHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepenre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHHsI TOTCHIMAIbHON JHEPrUU MPYKUHBI C pabOTOW CHJIBI TPEHUS.
Omnpenenenue pabOThl CHIIBI TPEHUS MPU ABMXKEHUU TeJla 10 HAKJIOHHOM IIOCKOCTH

Pa3zoen 3. Monekynapnasa ¢puszuxa u mepmoounamura

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OcCHOBHBIE NIOJIOKEHUS MOJIEKYJIsIpHO-KMHeTn4eckoil Teopun (MKT), ux onbiTHOE 0600CHOBaHHE.
Huddysusa. bpoyHoBckoe nBMKeHHe. XapakTep JBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BeulecTBa. Mojenu CTpOEHHMsS Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BElIeCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BemectBa. llocrosinnas ABoraapo. TermsoBoe paBHOBecue. TemriepaTypa M CIOCOOBI €€
n3mepenus. Illkama temmeparyp Llenscuss. Mogens uacalbHOro rasa B MOJEKYJISPHO-
KMHETUYECKOW TEOpUH: YaCTHUIbl ra3a JABMXKYTCS XaOTHMUECKH U HE B3aUMOJEHCTBYIOT IPYT C
npyroM. I'a3oBele 3akoHbI. YpaBHeHHe MeHeneeBa—Kianeiipona. AOcomoTHas TemmnepaTypa
(mkama Ttemnepatyp KensBuna). 3akon /[lanmeTona. M3ompomeccel B HeaqbHOM rase ¢
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe nmpeacraBieHne U30MpOLECCOB: U30TEPMA,
u3zoxopa, wuzobapa. CBsa3p MeXay JAaBICHHEM M CpeAHeH KUHETHYeCKOH »sHepruei
MOCTYNAaTEeIbHOTO TEIUIOBOTO JBM)KEHUS MOJEKYJ HICaJIbHOTO ra3a (OCHOBHOE YypaBHEHUE
MOJIEKYJISIPHO-KMHETUUECKON Teopuu wuaeasbHOro rasa). CBs3p aOCONIOTHOM TeMIepaTypbl
TEPMOJMHAMUYECKOM CHCTEMBI CO CpEAHEHM KHUHETHYECKOM DHEPrHeil IOCTYNaTeIbHOIO
TEIJIOBOTO JABWXKEHUS €€ 4acTHll. TeXHWYEeCKHe YCTPOWMCTBA M TEXHOJIOIMYECKHE ITPOLIECCHI:
TEPMOMETp, 6aApOMeETp, MOTyYeHHE HAHOMATEPUAIOB.
Hemoncmpayuu.

Monenu 1BUKEHHUS YacTHUL] BEIIECTBA.

Mojenb OpOYHOBCKOTO JBH)KEHUSI.

Buneopomnuk ¢ 3anucho peasibHOro OpOYHOBCKOTO TBUKEHHUSI.

Huddysus xunkocrei.

Mognens onbita lTepHa.

[IpuTsxeHue MOJIEKyII.

Mogenu KpUCTAININYECKUX PEIIETOK.

Habmionenue u nccienoBaHue U30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

HccnenoBanue mporecca yCTAaHOBJCHHS TEIJIOBOIO PAaBHOBECUS NPU TEIJIOOOMEHE MEXIY
ropsiueil ¥ X0JIOJHON BOJOM.

W3yueHne M30TEPMUYECKOTr0  mpolecca (PEKOMEHAOBAHO  MCIOJIb30BaHME  LUGPOBOH
nabopaTopun).

H3y4eHne n30XOpHOro npouecca.



N3ydenue nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHMUS.

Tema 2. Tepmoounamuxa.

Tennossie mammubl. Tepmogunamuueckast (TZ) cucrema. 3agaHue BHEMIHMX YCIOBUM st
TEPMOJAMHAMUYECKOM  CcUCTeMbl. BHemHue u  BHyTpeHHue mapamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CpPEJIHHME 3HAYEHUs BEIMYMH, ONHKCHIBAIOIIUX €€ COCTOSHUE
Ha MHUKpOCKONMYeCcKoM YypoBHe. HyneBoe Hauano tepmoauHamuku. (CaMOnpou3BOJIbHAs
penakcanus TEPMOJMHAMMYECKOM CHCTEMBbl K TEIUIOBOMY paBHOBECUIO. Mojelb MIeanbHOro
raza B TEpPMOJMHAMHMKE — CHCTEMa YypaBHEHUW: ypaBHeHUE MenaeneeBa—Knanelipona u
BBIDAKECHHME [UII BHYTPEHHEW DOHEpPruM. YCIOBUSA NIPUMEHUMOCTH O3TOM MOJEIU: HU3Kas
KOHIIEHTpAllUsl YacCTHLl, BBICOKME TeMIIepaTyphl. BblpaxkeHWe 11 BHYTPEHHEH OSHEPruu
OJIHOATOMHOTO  HJealnbHOro rasa. KBasucratudueckue M HECTATHMYECKUE  IIPOLIECCHI.
DneMeHTapHas paboTa B TepMoAnMHaMuKe. Beuncnenue pabotsl o rpaduky mpoiecca Ha pV-
nuarpamme. Termonepenaya Kkak cnioco® U3MEHEHHs] BHYTPEHHEH SHEPTUH TePMOIUHAMHYECKON
cuctembl 0e3 coBepiieHus paboThl. KoHBeKIIMA, TEMIONPOBOAHOCTD, M3nyueHue. KomuuectBo
TEII0Thl. TernoéMKOCTh Tena. YenbHas U MOJISIpHAs TEIJIOEMKOCTH BEIECTBA. YpaBHEHUE
Maiiepa. VYpaenbHas TemioTa CropaHvs ToIuiMBa. Pacyér KoaudecTBa TEIUIOTHI IPHU
teronepenave. Ilonsarue o0 anuabatHOM mnpouecce. IlepBblli 3aKOH TEPMOJAMHAMUKH.
Buytpennss sueprus. KomuuecTBo TemioTel U paboTa Kak Mepbl M3MEHEHHS BHYTpPEHHEH
SHEPruM TEPMOJMHAMUYECKON CHCTEMBI. BTOpOW 3aKOH TEPMOJMHAMUKHU [JI1 PaBHOBECHBIX
IIPOLIECCOB: Yepe3 3aJJaHHOE PAaBHOBECHOE COCTOSHHME TEPMOAMHAMUYECKONW CHCTEMBI IIPOXOIUT
eMHCTBeHHAs anuabata. AOCONIOTHas TemrmepaTypa. BTopoil 3akOH TEepMOIWHAMUKU IS
HEPaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IMEpeaTh TEIUIOTY OT OoJiee XOJIOAHOro Tena K bosee
HarpetoMy 0e3 komnencanuu (Knaysuyc). Heobpatumocts mpupoaHbIx mporecco. [IpuHIums
nevcteus  teroBbix MamumH.  KIIJA. Makcumansnoe 3Hauenue KIIJA. IHukn Kapho.
DKOJIOTMYECKUE AacHeKThl MCIOJb30BaHUS TEIUIOBBIX JBHUrareneil. TemioBoe 3arps3HeHue
OKpY’Karolen cpefpl. TeXHUYECKHE YCTPOKWCTBA M TEXHOJIOTUYECKHE MPOLIECCHI: XOJIOAUIbHUK,
KOHAWIIMOHEDP, IU3EIbHBIH U KapOIOpaTOpHBIM JBUTATENH, MapoBas TypOWHa, MOJyuyeHUE
CBEPXHU3KUX TEMIIEpaTyp, YTHIM3ALMSA «TEIJIOBBIX» OTXOJOB C MCIOJIb30BAHMEM TEILIOBOTO
Hacoca, yTWIM3alusg OHOOPraHMYECKOTO TOIJIMBAa JUISl  BBIPAaOOTKH  «TEIUIOBOM» WU
AIEKTPOIHEPIUH.

Hemoncmpayuu.

W3meneHue TemmnepaTypsl pU aInadaTHUECKOM PaCIIMpPEHUH.

Bo3ayuiHoe orauso.

CpaBHEHHE yIENBbHBIX TEIIOEMKOCTEN BEIIECTB.

CniocoObl U3MEHEHUSI BHYTPEHHEN YHEPIHH.

HccnenoBanue aguabaTtHOro npoiiecca.

KoMnbroTepHble MOJENH TEIUIOBBIX JBUraTENeH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKkmuxym.

N3mepenue yaenbHON TeMI0OEMKOCTH.

HccenenoBanue npouecca OCTbIBAHKS BELIECTBA.

HccnenoBanue aanabaTHOro mporecca.

N3yueHne B3aMMOCBS3M DHEPIMM MEXMOJIEKYJISIPHOTO B3aUMOJACUCTBUS M TEMIIEPATYPHI
KHUIICHUS KUIKOCTEN.

Tema 3. Azpecamnvle cocmoanus eeujecmeda.



®dazoBeie mepexosnl. [lapooOpazoBanue u KoHaeHcanus. Mcmapenue u kureHue. Y eiabHas
TeruioTa nmapooOpa3oBanus. HackIleHHbIE M HEHACHIIEHHBIC Maphbl. KauecTBeHHAs 3aBUCHMOCTh
IUIOTHOCTH W JaBIICHUsSI HACHIIICHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCHUMOCTh OT 00BEMa
HACBIIIEHHOTO Iapa. 3aBHUCHUMOCTb TEMIIEPATypbl KHUIIEHHS OT JABJICHHUS B JKUJKOCTH.
Bnaxxnocte Bo3gyxa. AOcomoTHass ¥ OTHOCHTENbHas BIAXHOCTb. [BEpmoe  Tedo.
Kpucrannnueckue u amopduble Terna. AHU30TPONHUS CBOWCTB KpuctamioB. [lnaBnenue u
KpucTaJM3anus. Y aenabHas temiora ruiaBneHus. Cybnumanus. Jedbopmanuu TBEpAOro Tena.
Pactsokenne u coxkarme. Cnur. Monyne lOnra. Ilpemen ynpyrux nedopmanmii. TeroBoe
pacuMpeHue XHUAKOCTeH U TBEPIBIX Tel, 00bEMHOE U JIMHEIHOE pacuiupeHue. AHMapMOHHU3M
TEIUIOBBIX KOJEOAaHWH dYacTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO pACHIUpEeHUs Ten (Ha
KadecTBeHHOM ypoBHE). llpeoOpa3oBanme sHepruu B (a30BBIX Iepexojaax. YpaBHEHUE
TerioBoro Oananca. [ToBepxHocTHOe HaTspkeHHE. KoaduUIMEHT MOBEPXHOCTHOTO HATSIKCHUS.
Kanunnspueie sBinenus. JlaBiaeHue MoJ MCKPUBIEHHOW MOBEPXHOCTBHIO XKUAKOCTH. Dopmyia
Jlannaca. TexHuueckue yCTpOMCTBA M TEXHOJOTMUECKHE IIPOLECCHI: KUAKUE KPHUCTAILIBL,
coBpeMeHHble Marepuaibl. [emoncTpauuun. TemnoBoe pacuupenue. CBONCTBA HACHIIEHHBIX
napoB. Kunenue. Kunenue npu noHuxeHHOM AaBieHuU. M3mepeHue CUibl MOBEPXHOCTHOIO
HaTshKkeHus. OmnbIThl ¢ MbUIBHBIMM IUIEHKaMu. CmauuBanue. Kanwispuele siBnenus. Moaenu
HEHBIOTOHOBCKOM >kuakocTu. CrocoObl M3MEpeHUsl BIAXHOCTH. VccienoBanue HarpeBaHusl U
IUTaBJICHUS KPUCTAJUIMYECKOTO BemecTBa. Buabl nedopmarnmii. Habmogenune Manbix
nedopMarui.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenue 3aKk0OHOMEpPHOCTEN UCTIAPEHUS )KUAKOCTEH.

N3mepenne yaenbHOM TEIOTHI MJIaBJIEHUS JIbJA.

N3yueHue CBONCTB HACBIIICHHBIX ApOB.

W3mepenne aOCOMIOTHOM BIaXXHOCTH BO3AyXa U OIEHKa MacChl MapoB B IOMEIICHHUU.
W3mepenue ko duirienTa moBepXHOCTHOTO HATSIKEHUS.

Nzmepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopManiii pe3nHOBOro 00pa3iia OT MPHJIOKEHHON K HEMY CHJIBI.
Pa3nen 4. DaekTpoanHaMuka.

Tema 1. DaexkTpuyeckoe noJe.

DneKTpu3zanus Tel U €€ IposSBICHUs. DIEKTPUUECKUi 3apsia. [[Ba BUaa 31MEeKTpUUYECKUX 3aps/iOB.
[IpoBOIHUKY, AUAIEKTPUKU U MOJIYIPOBOJHUKHU. DIEMEHTAPHbBINA 3IEKTPUUECKUN 3apsia. 3aKOH
COXpAHEHHUs AJIEKTPUYECKOro 3apsiaa. B3aumopeiictBue 3apsaoB. ToudeuHble 3apsiibl. 3aKOH
Kynona. Dnekrpuueckoe mnone. Ero aeiictBue Ha snekTpuueckue 3apsiabl. Hanpsxk€HHOCTH
ANEKTpUYECKOTO moJs. [IpoOHBIA 3apsan. JIuHUM HAMPsSKEHHOCTH AICKTPUYECKOTO TOJIS.
OnHoponHoe 3nekTpudeckoe mnosie. [[oTeHnnanpHOCTh 3JIEKTPOCTaTHYECKOro mojisi. PazHoOCTh
MOTEHIMANIOB U HamnpsbkeHue. [loTeHimanbHas sHeprust 3apsjaa B DJIEKTPOCTATUYECKOM ITOJIE.
[ToreHmman anekTpocTatndyeckoro nojist. CBsi3b HANPSKEHHOCTH MOJISA U pa3HOCTH MOTEHIMATIOB
JUTSL  DJIEKTPOCTATHUYECKOTO Mo (KaKk OJHOPOJHOTO, TaK W HEoAHOpomaHoro). I[lpuHium
CYNEepIIO3UINH eKTpruueckux nojei. [lone Toueunoro 3apsna. [lone paBHOMEpHO 3apsyKEHHOM
chepsl. [lone paBHOMepHO 3apshkeHHOro To 00BEMY mrapa. [lome paBHOMEpPHO 3apsiKEHHOUN
OecKOHEeYHOM TIOCKOCTH. KapTHUHBI TMHUN HANPSHKEHHOCTH ATHX TMOJIH M YKBUMIOTCHIIUATBHBIX
noBepxXHOCTeH. [IpOBONHHMKM B 3JEKTPOCTATHYECKOM IOJIE. YCJIOBHE pPABHOBECHUS 3apsJiOB.
JIMDNeKTpUKH B 3IEKTPOCTATHYECKOM Iosie. JluanekTpudeckas HPOHHUIIAEMOCTh BEIECTBA.
Konaencarop. DneKTpOoEMKOCTh KOHAEHCATOpa. IDJIEKTPOEMKOCTh IUIOCKOTO KOHJAEHCATopa.
[TapannensHOEe coennHeHHE KOHEHcATOpoB. [locnenoBaTenbHOE coOeAMHEHUE KOHIIEHCATOPOB.



OHeprus 3apsHKEeHHOTO KOHJEeHcaTopa. [[BrbkeHue 3apsiKEHHOW 4YacTUIbl B OJHOPOJHOM
IIEKTPUYECKOM M0Jie. TeXHUUECKUE YCTPOICTBA U TEXHOJIOIMUECKUE MPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DIJCKTPOCTATHUECKAs 3allUTa, 3a3eMJICHHE SIIEKTPOIPHOOPOB, KOHJIIEHCATOPHI,
rereparop Ban ne I'paaga.

Hemoncmpayuu.

YCcTpoicTBO M MPUHITUIT AEUCTBUS SJIEKTPOMETPA.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TTOJIE JBYX 3apsKEHHBIX IUIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[TpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DneKTpocTaTHuecKast 3alluTa.

Y CTpoKCTBO M AEMCTBUE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOWAAM IUIACTUH, PacCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEKTPUUECKOr0 MOJIs 3apsHKEHHOT0 KOHJIEHCATopa.

3apska ¥ pa3psiika KOHIAEHCaTopa 4Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

OneHka cul B3aMMOJIEHCTBUS 3apSKEHHBIX TEJL.

HabGmronenne npeBpalieHusi SHEPruu 3apsLDKEHHOTO KOHJIEHCATOpa B JHEPIUI0 M3JIyYEHUs
CBETOAMO/1A.

W3ydeHue npoTekaHus ToKa B LIETIH, COJIEpKalle KOHeH CaTop.

Pacnipenenenne pa3HOCTH MOTEHIMANIOB (HAMPSIKEHWS) MPU TMOCIEAOBATEILHOM COEIWHEHUU
KOHJEHCAaTopoB. MccnenoBanue paspsiia KOHACHCATOpa Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlil IneKmpuyecKuil mox.

Cuna Toka. IIoCTOSHHBIM TOK. YCIIOBUS CYHIECTBOBAHMSI IOCTOSHHOIO AJIEKTPUYECKOIO TOKA.
Ucrounnku Toka. Hampspkenne U u DJC E. 3akon Oma s ydacTka LENH. DIEKTPUUECKOe
COINpPOTHUBIIEHUE. 3aBHUCUMOCTbH CONPOTHUBIIEHUS OJHOPOIHOIO IMPOBOJHUKA OT €ro JUIMHBI U
IUIONIAIA TIONEPEYHOr0 CEeUeHUus. YIEIBHOE CONpOTHBIIEHME BellecTBa. llocnenoBarensHoe,
napajuieIbHOE, CMEIIAHHOE COEIMHEHHE MPOBOAHUKOB. PacuéT pa3BeTBIEHHBIX 3JIEKTPUUECKHUX
nenei. IlpaBuna Kupxroga. Pabora snextprudeckoro Toka. 3akoH [[xoyns—Jlenna. MomHocTb
IIEKTPUYECKOr0 TOKa. TernsoBas MOIIHOCTB, BblAensgeMas Ha pesucrope. I/C u BHyTpeHHEe
COTPOTHBIIEHNE MCTOYHUKA TOKA. 3akoH OMa IS MOJHOM (3aMKHYTOI) 2NEKTPUYECKON IIETIH.
MomHocTh ncToyHrKa Toka. KopoTtkoe 3aMbikanue. KoHieHCaTOp B €M MOCTOSSHHOTO TOKA.
TexHuuyeckue ycTpOHCTBa M TEXHOJOTHMYECKHE IPOLIECCHl: aMIepMeTp, BOJIBTMETP, PEOCTar,
CUYETYHMK AIIEKTPUYECKON SHEPTHH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAIpsSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSKEHUS JIJIsl PE3UCTOPA, JIaMITbl HAKAJIMBaHUS U
CBETOJINO/1A.

3aBUCUMOCTh  CONPOTUBIIECHUSA LUIWHAPUYECKUX TPOBOJAHMKOB OT JUIMHBI, IJIOIIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COMPOTHUBIICHUS MTPU MMOCTOSHHOM HAIPSKEHUH.
ITpsimoe nzmepenune D/1C.

KopoTkoe 3amblkaHuE€ TrajabBaHWYECKOIO 3JIEMEHTA M OLIEHKAa BHYTPEHHEIrO COINPOTHBIICHUSI.
Crioco0bI coeTMHEHHs ICTOYHUKOB ToKa, DJ{C Garapeii.



HccnenoBanue pa3sHOCTH MOTEHIMAIOB MEXKIY MOJIOCAMU HMCTOYHHMKA TOKa OT CHUJIBI TOKa B
LETH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue cMeNIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOro COMPOTUBICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCIMOCTH CHJIbI TOKA OT HAIIPSDKEHUS JJIs1 JIAMITbl HAKAJIMBAHUS.

YBenuueHue npesena u3MepeHus amrnepmeTpa (BoJbTMETpa).

N3amepenne 3/IC u BHYTpEHHETO COPOTUBIICHHSI ICTOYHUKA TOKA.

Uccnenoanne 3aBucumoctu JJIC ranpbBaHMYECKOrO 3JEMEHTa OT BPEMEHHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHMKA TOKA OT CHJIBI TOKAa B
LETH.

WccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH MCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DneKTpuueckas MPOBOJUMOCTb PA3IUYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOAUMOCTH TBEPIBIX
METAJIJIOB. 3aBHCUMOCTh COMPOTHBIICHUS METAJUIOB OT TemmepaTypsl. CBepXIpOBOIUMOCTb.
OnekTpuueckuii TOK B Bakyyme. (CBOHCTBa SJEKTPOHHBIX MYYKOB. [lodympoBOAHHKHU.
CoOcTBeHHAasT W TIpUMECHas TPOBOJMMOCTH MOJIYIPOBOMHUKOB. CBOWMCTBa p—N-miepexoja.
[ToynpoBOTHUKOBBIE TIPUOOPHI. DIEKTPUUYECKUN TOK B IJICKTPOJIUTAX. DIEKTPOIHUTHUYECKAS
JUccoIuanus. JieKkTpoin3. 3akoHbl Dapajaest Uil AIEKTPon3a. DIEKTPUUECKH TOK B raszax.
CaMoCTOSATETbHBIN W HECAMOCTOSITENIBHBIM pa3psiA. PasnuyHble THIBI CaMOCTOSTEIBLHOTO
paspsga. Monnus. [lnasma. TexHuueckwe yCTpoHCTBAa U MPAKTUYECKOE MPHUMEHEHUE:
ra3opaspsiHbIe JIAMIIBI, JJIEKTPOHHO-Ty4YeBas TpyOKa, MONYMPOBOJHUKOBBIE MPHUOOPHI: AHUOM,
TPaH3UCTOP, POTOINO, CBETOUO/I, TalbBaHUKA, paQUHUPOBAHUE MEIH, BHITUIABKA aFOMUHUS,
AIIEKTPOHHAS] MUKPOCKOIUSI.

JleMoHCTpaN UK.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.
3axoHsbl 3nekTpoau3a dapazes.
HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.
CpaBHeHHME TPOBOJUMOCTH METAIIJIOB M TOJYIIPOBOJHUKOB.
OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.
Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.
Habmonenue snextponunsa.
W3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.
HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUO/IA.
QDu3zuuecKkuil PAKMUKYM.
CriocoObl u3MepeHus: (U3MUYECKUX BEIWYMH C HUCIOIH30BAHUEM AaHAOTOBBIX U IH(PPOBBIX
U3MEPUTENbHBIX TMPUOOPOB H  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTENIbHBIE  TOTPEIIHOCTH  M3MepeHud  ¢usnueckux BenuywH. OIlEHKa TpaHUI
IIOTPELITHOCTEM.
[IpoBeneHNe KOCBEHHBIX W3MEPEHUM, HWCCIIECIOBAHUM 3aBUCUMOCTEH (PU3NUYECKMX BEIUYHH,
MpPOBEpKa MPEAIOKEHHBIX TMIOTe3 (BBIOOP M3 paboT, OMUCAHHBIX B TEMAaTHYECKUX pa3ienax
«Y4YeHUUYECKHUI IKCIIEPUMEHT, JJA0OPATOPHBIE PAOOTHI, IPAKTUKYM ).



Mescnpeomemnnie ceasu.

Wzydenne kypca ¢us3uku yriuyonéHHoro ypoBHsS B 10 Kiacce OCymIECTBISIETCS € y4ETOM
COJICPXKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTEMaTUKH, OWOJOTUM, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnvle nOHAMUA, CEA3AHHBIE C U3YYEHUEM MEMO008 HAYYHO20 NOZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
3KCHEPUMEHT, MOJEIUPOBAHNUE, MOJENb, U3MEPEHUE, TOTPEIIHOCTA U3MEPEHUI, U3MEPUTEIIbHBIE
npuOopsI, udpoBas 1adopaTopHs.

Mamemamuka: peuienue cucteMsl ypaBHeHui. Jluneitnas gynkuus, napabona, runepboia, ux
rpaduku u cBoiicTBa. TpuroHomerpudeckne (QyHKIWU: CUHYC, KOCHHYC, TAHI'€HC, KOTAHTEHC,
OCHOBHO€ TPHUTOHOMETPHUUECKOE TOXKIECTBO. BEKTOphl M UX MPOEKIMHU HA OCH KOOPJMHAT,
CJI0’)KE€HHE BEKTOPOB.

Buonozusn: Mmexannueckoe IBIKEHUE B )KUBOU Tipupoie, tuddy3us, 0cMOC, TeIII00OMEH KUBBIX
OpPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOIIEW Cpenbl, YTHIHM3alus OHOOPraHH4YeCKOro
TOIUIMBA [UIsl BBIPAOOTKU «TEIJIOBOM» M D3JIEKTPOIHEPTUU, MOBEPXHOCTHOE HATSIKEHHE U
KalWUISPHBIE SIBICHUS B IPUPOJE, IEKTPUUECKUE SABJICHUS B )KUBOU IIPUPOJIE.

Xumua: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHWE aTOMOB M MOJEKYJ, MOJb BEILIECTBA,
MOJISIpHAsl Macca, MoJIy4YeHne HAHOMATEepPHaJoB, TETUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
ra3oB, OKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOIMAINSA, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eocpagpusa: BnaxxXxHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozusa: npeoOpazoBaHUE IBMKCHHUH C HCIOJIB30BAaHHEM MEXaHU3MOB, y4&T CyXOro u
JKUJAKOTO TPEHHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKUUU (KPOHIUTEHH, peméryarbie
KOHCTPYKIIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOT, BOJOMET
U Jpyrue), ABUTATEIh BHYTPEHHETO CropaHUs, MapoBas TypOWHA, OBITOBOM XOJOAWUIIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TIOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEPHAJIIOB, W  HAHOTEXHOJOTUM,  DJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TTOJYITPOBOIHUKOBBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3zoen 4. Inekmpoounamuxa.

Tema 4. Maznummnoe none.

B3anMopeiicTBre MOCTOSSHHBIX MarHMTOB M IIPOBOJHUKOB C TOKOM. MaruuTtHoe mnoje. Bektop
MarHUTHOM WHAYKUMHU. [IpUHIMO Cyneprno3suuuu MarHUTHBIX IOJed. JIMHMM MarHuTHOU
WHAYKIUA. MarHuTtHOe TMoJe TMPOBOJHUKA C TOKOM (MPSMOTO TPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneiT Dpcreaa. Cuna Amnepa, e€ HanpaBieHue U Moaynb. Cuna JlopeHua,
e€ HampaBJICHHE U MOAYJb. JIBHKEHHUE 3apsSKEHHOW YaCTHUIIBI B OJJHOPOJHOM MarHUTHOM TIOJIE.
Pab6ora cunel Jlopenuma. MarnutHoe mone B BemecTBe. DeppoMarHeTHKH, IMapa- U
JUaMarHeTUKu. TeXHWYeCKHe YCTPOWCTBA W TEXHOJIOTMYECKHE TIPOIIECCHl: TMPUMEHEHHE
MOCTOSTHHBIX MAarHUTOB, J3JEKTPOMArHUTOB, TECTEP-MYJIBTUMETpP, DIEKTPOJABUTATENh k00w,
YCKOPHUTENIU PJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHWI MHAYKIMH MarHUTHOTO TOJS MOJIOCOBOTO M TOJKOBOOOPA3HOTO MOCTOSHHBIX
MarHuTOB.

KapTtrHa 5nvHAA MarHUTHOW MHIYKUMH TOJS JUIMHHOTO IMPSIMOTO MPOBOJHHMKA U 3aMKHYTOTO
KOJIBLIEBOT'O NPOBOJIHHKA, KATYIIKU C TOKOM.

B3anmoneiicTBre IByX MPOBOJHUKOB C TOKOM.



Cuna Ammepa.

[erictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

Habumronenne ABM>XEHUS ITyYKa IEKTPOHOB B MArHUTHOM IIOJIE.

[TpyHuMI JOEHCTBUS BIEKTPOU3IMEPUTENBHOIO NPUOOpa MAarHUTONIEKTPUYECKOW CHUCTEMBI.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanye MarHUTHOTO TOJISL IOCTOSTHHBIX MArHUTOB.

HccnenoBanue CBOWCTB (eppOMarHeTHKOB.

HccnenoBanue IeNCTBUSA IOCTOSTHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenune cuiibl Amrepa.

W3ydeHne 3aBUCUMOCTH CUJIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMU HA OCHOBE N3MEPEHUS CUJIbI AMIIepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBnenue snekTpomMarHuTHOM uHAyKIMH. [loTok BekTOopa MarHuTHOW uHAykKuuu. I/C
MHAYKIHMH. 3aKOH 3JEKTPOMarHuTHOM uHAyKumn Papanes. BuxpeBoe 3IIEKTpUYECKOE IMOJIE.
Toxkun ®yko. D/IC MHAYKIMU B IPOBOAHUKE, NBUKYLIEMCS B OJHOPOJHOM MAarHUTHOM IIOJIE.
ITpaBmwiio Jlenna. MunyktuBHOCTh. Karylika MHIYKTMBHOCTM B LENU IIOCTOSIHHOIO TOKa.
SAsnenne camonnaykuuu. JC caMOMHAYKIMHU. DHEPTUsS MarHUTHOTO IOJIS KAaTYIIKH C TOKOM.
OneKkTpoMarHuTHOe 1oje. TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKUE IPOLECCHI:
WHAYKIIMOHHAs 1€4Yb, COJEHOW[, 3allMTa OT 3JIEKTPU3ALMU Tl MPU JABUKEHUU B MAarHUTHOM
noJie 3eMJu.

Hemoncmpayuu

HaOGnronenue siBeHust 371€KTPOMAarHUTHON MHTYKIIMH.

Hccnenoanue 3aBucumoctd JJIC MHIYKIUH OT CKOPOCTH M3MEHEHUS MArHUTHOTO IOTOKA.
IIpaBumno Jlenna.

[Tagenue MarauTa B aTFOMUHHEBOM (MEIHOM) TpyOe.

SIBieHME CAMOMHIYKIIUH.

Uccnenosanue 3aBucumoctd IJIC caMOMHAYKIIMM OT CKOPOCTH M3MEHEHHS CUJIbl TOKA B LIETH.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne HHAYKIIMA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBanue sBIECHNS CAMOWHTYKIUH.

COopka MozeH 3IeKTPOMarHuTHOTO TeHepaTopa.

Paszoen 5. Koneoanus u 6011l

Tema 1.

Mexannueckue konebanus. KonebarenbHas cucrema. CBoboHbIe KoeOaHus. ["'apmMoHnyeckue
kosneOanus. Kunemarnueckoe M JTMHAMUYECKOE OMMCAHHWE. DHEPreTHuecKoe onucaHue (3aKoH
COXpaHEHMs] MEXaHMYeCKOW »HHepruu). BbIBOA NHHAMUYECKOTO OMUCAaHUS TapMOHMYECKUX
Koje0aHUM M3 KX DSHEPreTHYecKoro M KHUHEeMAaTH4YecKoro omnucanus. Ammudtyna u ¢dasa
KosiebaHuil. CBsI3b aMIUTUTY/AbI KOJIeOaHUH UCXOJHON BEIMYUHBI C aMIUTUTyJaMH KoJiebaHui eé
ckopoctu U yckopenus. Ilepuon u yactora konebanuit. [leproa Manbix cBOOOIHBIX KoeOaHUN
MaTeMaTHYeCcKoro MasTHuKa. Ilepuos cBOOOIHBIX KoeOaHUl NpyKUHHOTO MasiTHUKA. [loHsTHE
0 3aTyxawooumx KojeOaHusX. BeiHyxIeHHble KoneOanus. Pe3zonanc. Pe3oHaHcHas KpuBas.
Bnusinue 3aTyxaHus Ha BUJ pe30HAHCHOW KpuBOM. ABTOKOjeOaHus. TexHnyeckre yCTporucTBa U
TE€XHOJIOTMYECKHE IPOLECChl: METPOHOM, 4Yachl, Kayelld, MY3BbIKAJIBHBIC HWHCTPYMEHTHI,
cericmorpad.



Hemoncmpayuu.

3anuck Koae0aTeTbHOTO ABHKCHHS.

Habnronenne HE3aBUCHMOCTH TEPHOAA MalbIX KoJeOaHM Tpy3a Ha HUTH OT aMIUTUTY/BI.
HccnenoBanue 3aTyxaroUux KoieOaHWH W 3aBUCUMOCTH TepHoJa CBOOOJHBIX KoJeOaHUH OT
COIPOTUBIICHUS.

HccnenoBanne kojeOaHUl TIpy3a HAa MACCUBHOW MNpYyXHHE C 1elIbl0  (OpMHUPOBAaHUS
npecTaBiIeHnuii 00 ueaqbHON MO NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPpH KojeOaHUsIX rpy3a Ha PYKUHE.

HccnenoBaHue BEIHYKCHHBIX KOJIEOaHUH.

Hab6monenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenue neproaa cBOOOTHBIX KOJIeOaHU HUTSIHOTO U MIPYKUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KECHUS TeJla B X07ie KoeOaHui Ha YIIPyroM TOBeECe.

W3y4eHne ABUKEHUS HUTAHOTO MAasTHHKA.

[TpeoOpa3oBanue 3HEPrUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/Ibl 3aTyXaOMIMX KOJeOaHU.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHummubsle Ko1e0AHUA.

Konebarenbublii  koHTYp. CBOOOIHBIE OSJIEKTPOMArHUTHBIE KOJIECOAHWUS B  HICATHLHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMIUTUTYABI 3apsga KOHIEGHcATOpa ¢
aMIUTUTYAON CHJIBI TOKA B KOJIeOaTeIbHOM KOHTYpe. 3aKOH COXPAaHEHUS SHEPTrHUH B HICATHHOM
KoJIeOAaTeNbHOM KOHTYpe. 3aTyXalollue 53JeKTPOMarHUTHble KoJieOaHus. BbIHyXIeHHbIE
JNIeKTpOMarHuTHble  kojeOaHus. [lepeMeHHBIE TOK. MOIIHOCTE MEPEMEHHOIO  TOKA.
AMIUIUTYIHOE M JIEHCTBYIOIIEEe 3HAYCHHE CHJIbI TOKAa M HANpsDKEHUS NpU pasiuyHoi dopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKa OT BpeMeHU. CHHYyCOMJANIbHBIN NEpEMEHHBIN TOK. Pe3ucrop,
KOHJCHCATOp M KaTyllKa WHAYKTHUBHOCTH B ILENHM CHHYCOMAAIBHOIO IEPEMEHHOIO TOKA.
Pe3onanc TokoB. Pe3onanc Hanpsbkenuil. WneanbHbiit  Tpancdopmarop. IlpoumsBoactso,
nepegavya U NoTpediieHUe AIEKTPUUYECKOW PHEPruu. DKOJIOTMYECKUE PUCKU MPHU MPOU3BOJCTBE
anekTposHepruu. KynbTypa HCNONBb30BaHUS 3JIEKTPOIHEPIrMM B  IOBCEIHEBHOM KU3HU.
TexHUuyeckue ycTpOHCTBAa U TEXHOJIOTMYECKUE MPOIECCHI: 3JIEKTPUUYECKUM 3BOHOK, F€HEpaTop
NIEPEMEHHOT0 TOKA, JTMHHUHU JJIEKTponepeaay.
Hemoncmpayuu.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJ€0aHMH OT MHIYKTUBHOCTH M EMKOCTH KOHTYpa.
OcuumiorpamMmsl 3JIEKTPOMATrHUTHBIX Kosie0aHui. I'eneparop HE3aTyXarolux
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Mosienb 37eKTpOMarHUTHOTO TeHepaTopa.

BriHyxaeHHbIe CHHYCOUIaIbHbIE KOJIeOaHUsI.

Pesucrop, karymka HHIyKTUBHOCTH U KOHJIEHCATOP B LIETIHM IEPEMEHHOIO TOKA.

Pe3onanc npu mocienoBaTeIbHOM COEIMHEHUM PE3UCTOPA, KAaTyIIKM WHIYKTUBHOCTH U
KOHJIEHCATOPA.

VYCTpoiicTBO M MPUHIIMIT AEUCTBUS TpaHchopMaTopa.

Mosienb TUHUY dIIEKTpOIIEepe1adH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

Nzyuenune tpanchopmaropa.



HccnenoBanue MEPEMEHHOIO TOKa 4Yepe3 IOCIENOBATEIbHO COCAMHEHHBIE KOHJIEHCATOop,
KaTYyILKY U pE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHudeckrue BOJIHBI, YCIOBHUSL MX pacnpocTpaHeHus. llomepeuHble W mpoJIOJIbHBIE BOJIHBI.
Ilepuon, cKOpOCTh pacnpoCTpaHEHHsT M JjauHA BOJIHBL. (CBOWCTBA MEXAHMYECKUX BOJIH:
OTpakeHHe, MpesnomiieHue, uurepdpepenuns u audpakuusa. 3Byk. CkopocTh 3ByKa. ['poMKoCTb
3Byka. Bwicora Tona. TemOp 3Byka. IllymoBoe 3arps3HeHHE OKpPYXKAIOIIEH CpPEbl.
ONEKTPOMarHUTHbIE BOJIHBI. YCJIOBUS H3JIy4yEHUS JJIEKTPOMAarHWTHBIX BOJH. B3aumuHas
OpUEHTAIMsl BEKTOPOB B 3JIEKTPOMArHUTHONW BoyiHE. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaKeHHe, TMpejoMJIeHHe, moisgpusauusi, uHTeppepeHums u  audpaxkmus. lkama
AJIEKTPOMAarHUTHBIX BOJH. [IpuMeHEHHe »3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE M OBITY.
[IpuHuuMnel paguocBA3uM M TeleBHAECHMs. Paavonokanus. DJIEKTPOMAarHUTHOE 3arps3HEHUE
OKpyKarwllen cpeabl. TexHUUYeCKue yCcTpocTBa M MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIC
WHCTPYMEHTBI, pajgap, paAuONpHUEMHUK, TeNeBU30p, aHTeHHa, Tenedpon, CBY-neus,
YIIbTPa3BYKOBasl TUArHOCTUKA B TEXHUKE U MEJULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

Habmoienue orpaskeHus U NpeIoMIICHUS MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

AKYCTHYECKHI1 pEe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IpUMEHEHHUE.

HaOnroneHnue cBsA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOM M 4acTOTOM KojeOaHUil.
HccnenoBanue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH: OTpPaK€HUE, MPEIOMIICHHE, MOJspU3anus,
Tubpakus, MHTeppEepeHIus.

OGHapyxeHrue HHPPaKPACHOTO U YIBTPA(YHUOIETOBOTO U3TyUCHUMN.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomel, npakmuxym.

W3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3y4eHne pacpocTpaHEHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsMonuHENHOE pacIpoCTpaHEHUE CBeTa B OAHOpOAHOM cpene. Jlyd cBera. TodeuHslid
UCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHbI oTpakeHUs cBeTa. [locTpoeHue m300pakeHU B
miockom 3epkaine. Chepudeckue 3epkana. [Ipenomnenue cBera. 3aKoHBI MPEIOMIICHUST CBETA.
AOCOMIOTHBIM  ToKazarenb mpernomyieHds. OTHOCUTENbHBIM  IOKazareinb IMPEJIOMIICHHUS.
[TocTOSTHCTBO YaCTOTHI CBETA M COOTHOILIEHUE JJIMH BOJH MPU MEPEX0JIe€ MOHOXPOMATHYECKOTO
CBETa 4Yepe3 I'paHully pas3jiena JByX ONTHYECKUX cped. XoJ Jydell B npusme. Jlucnepcus cBera.
Crnoxnblii cocraB Oenoro csera. L[er. IlomHoe BHyTpeHHee oTpaxenue. IlpeaenbHbIN yron
MOJTHOTO BHYTpEHHero orpaxeHus. CoOuparolmme M pacceuBarolve JUH3bl. TOHKas JMH3A.
@DOKyCHOE pacCTOSHHE M OINTHYeCKas Cuja TOHKOM JHMH3BL. 3aBHCUMOCTH (POKYCHOTO
paccTosiHuSL TOHKOM c@epudyeckoi JUH3bI OT €€ IeOMETPUM M OTHOCHTEIBHOTO IOKa3aTens
npenomiieHuda. @dopMyna TOHKOW JIMH3BI. YBEIMYEHHE, JaBaeMoe JIMH30M. XOI Jyu4a,
MPONIEAINIETO JUH3Y IMOJ MPOW3BOJIBHBIM YIJIOM K €€ rjaaBHOW ontuyecko ocu. Iloctpoenne
M300paXeHU TOYKM M OTpe3Ka MpsSMOMl B COOMpAIOIIMX U PACCEUMBAIOIIMX JIMH3aX M HX



cucreMax. Onrudeckue npubopsl. Pa3pemraromias cmocodHoCTh. ['1a3 Kak onTuyeckas cucTeMa.
[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONTUKH
BonnoBas ontuka. MHTEepdepenius cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBHUS HAOIIOICHUS
MaKCUMyMOB ¥ MHHHUMYMOB B HHTEPPEPECHIIMOHHONW KAapTUHE OT JBYX KOTCPEHTHBIX
UCTOYHUKOB. [Ipumepbl Kiaccuueckux WHTEpPEepeHIIMOHHbIX cxeM. Jludpaknus cera.
HudpakinuonHas pemérka. YciioBue HaAOMIOJCHUS TJIaBHBIX MAaKCHUMyMOB IIpU NaJCHUU
MOHOXPOMAaTHUYECKOI0 CBeTa Ha AU(pakiuoHHyI0 pemérky. [lonspuzanus csera. TexHuueckue
YCTPOMCTBA U TEXHOJOTHYECKHE MPOIIECChl: OYKH, JIyMa, MepUcKor, ¢poTtoannapar, MUKPOCKOIL,
MPOSKIIMOHHBIA anmapaT, IPOCBETICHHE ONTHKH, BOJOKOHHAs OINTHKA, JUPaKIMOHHAS
peléTKa.
Hemoncmpayuu.
3aKOHBI OTPAKEHUS CBETA.
HccnenoBaHue pesioMIIEHUs CBETA.
HabmtoieHue noaHoro BHYTPEHHETO OTPasKEHUSL.
Mopeinb cBeTOBOJA.
HccnenoBanue XoJa CBETOBBIX IYYKOB Ye€pe3 IJIOCKONAPAUIICIbHYIO IUIACTUHY W IPU3MY.
HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.
Mopenu MUKpOCKOIa, TEJIECKOIIA.
Habmonenne naTepdepeHny crera.
HabGmronenue 11BeTOB TOHKUX TJIEHOK.
Habmonenue nudpakiuu cera.
W3ydenue AudpakIIMOHHON PEIIETKH.
Habmtonenue nudpakiinoHHOTO CHIEKTpa.
Habmronenue nucnepcun cBera.
Habmroienue nomisipuszamnuu cBeTa.
[IpuMeHeHre NoNsIPOUI0B AJIs U3YyUEHUSI MEXaHUYECKUX HaNPsHKEHUI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.
N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.
HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PAacCTOSIHMSI OT BEIIEeCTBA (Ha MpUMEpe KUAKUX JIUH3).
W3mepeHne poKyCHOro pacCTOSIHUS PacCEUBAIOIINX JIUH3.
[Tomyuenue n300pakeHUs B CUCTEME U3 ILIOCKOTO 3epKalia M JINH3HI.
[Tomyuenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHue TE€IECKOMUYECKUX CUCTEM.
Hab6monenue nudpakimu, naTepOEpeHITNH U MOJIIPU3ALIUU CBETA.
N3yuenune nmonsipusaiiuu cBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUIICKTPHKA.
N3yuenue nnTepdepeHInm 1a3epHOro N3JIydeHus Ha IByX LIeJsX.
Hab6nronenue aucnepcum.
Hab6nronenue u uccnenoBanue qudpakimOHHOTO CIIEKTPA.
N3mepennie 1IuHbI CBETOBOW BOJIHBI.
[TomyueHue ciekTpa U3My4eHHUs] CBETOMO/IA TIPU TOMOIIH TU(PAKITMOHHON PEIIETKH.
Pa3zoen 6. Ocnoswl cneyuanvbHol meopuu OMHOCUMETbHOCIU.
['paHunbl TPUMEHUMOCTH KJaccMueckol wmexaHuku. IlocTynaTel creuuanbHONM Teopuu
OTHOCHUTENBHOCTH. [IpocTpaHcTBeHHO-BpeMeHHON wuHTepBasl. [IpeoOpa3zoBanmst Jloperra.
VcenoBue npuUMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U
COKpAILIEHUE JJIMHBI. DHEPIUsl U UMIYJIbC PEIATUBUCTCKON YacTUIlbl. CBA3b MACCHI C SHEPTUEH U
MMIYJbCOM PEIATUBUCTCKOM YaCTHUIbl. OHEPrusi IMOKos. TeXHUYecKue yCTpOWCTBa U



TEXHOJIOTMYECKUE MPOLECChl: CIYTHUKOBBIE NPUEMHUKH, YCKOPHUTENIH 3apsKCHHBIX YACTHIL.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeul, npakmuxym.

OmnpeneneHre WMMYJIbCa W DHEPTUU PEISATHBUCTCKUX dYacTul (mo ¢ortorpadusM TpeKoB
3apsKEHHBIX YAaCTHUL] B MATHUTHOM I10JIE).

Pazoen 7. Keanmoesasa puzuka.

Tema 1.

KopnyckynsapHo-BoiHOBOM — nayanu3M. PaBHOBecHoe —TemioBoe H3JIydeHHE (M3ITydyeHUe
abcomoTHO 4€pHOTO Tena). 3akoH cMmerieHuss Buna. I'mmore3a Ilnmanka o xBaHTax. DOTOHBHI.
Oneprust 1 uMmiyibe porona. @oroaddexr. Onwitel A. I'. CroneroBa. 3akoHbl GhoTodhDeEKTa.
Ypasaenue DitHmreiHa 115 pororddekra. «KpacHas rpanuna» potodrddekra. [laBnenue cera
(B 4acTHOCTH, AAaBJICHHE CBETa Ha aOCOJIOTHO MOTJIOMIAIOIIYI0 U aOCOJIOTHO OTPAXKAIOIILYIO
noBepxHocTh). OnbiTel [1. H. JIeGeneBa. BomHoBbIe cBoiicTBa yactuil. Bonnsl ne bpoitns. J{nnna
BOJIHBI Jie Bpoiis u pazMepsl 00JacTH JIOKAIH3AIUH JBIDKYIIEHCs: JacTHIlbl. KopmycKyspHO-
BOJIHOBOM nyanmusm. Jludpakius >1eKTpoHOB Ha Kpuctauiax. Crenuduka u3MepeHuil B
mukpomupe. CooTHouieHus: Heompenenénnocreir ['eiizenOepra. TexHuueckue ycTpoiicTBa U
TEXHOJIOTUYECKHE TMPOIECCHl:  CHEKTpOMETp, (OTOANIEMEHT, (OTOJATUMK, TYHHEIbHBIN
MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOIHO/I.

Hemoncmpayuu.

®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.

HccnenoBaHue 3aBUCUMOCTH COIIPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTU. CBETOANOA.
Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue Qotopesucropa. M3mepenue mnocrosHHoi [InaHka Ha OCHOBE HCClEIOBaHUS
dorosddexra. MccnenoBanue 3aBUCUMOCTH CUIIBI TOKA Yepe3 CBETOMO]T OT HaIpsikeHus. Tema
2. ®u3uka atomMa. ONBITHI IO MCCIEAOBAHUIO CTPOEHMs aroMma. llmanerapHas monens aroma
Pesepdopna. Ilocrynarsr bopa. U3nydenune u normnomieHue (GOTOHOB IPHU MEpPEXOJe aTroMa ¢
OJIHOTO YpOBHSl SHepruum Ha JApyro. Buasl cnekTpoB. CnekTp yYpOBHEW 3HEpruuM aroma
Boiopoa. CrioHTaHHOE M BBIHYKJIEHHOE U3ny4yeHue ceera. Jlazep. TexHuueckue ycTpoicTBa U
TEXHOJIOTUYECKHE IMPOLECChl: CHEKTPaJIbHbIM aHaiau3 (CIEKTPOCKOI), Jia3ep, KBAaHTOBBIN
KOMIIBIOTED.

Hemoncmpayuu.

Monens onsita Pesepdopaa.

HabmioneHne nuHeuaThIX CIIEKTPOB.

VYCTpoiCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHLL.

Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

Hab6nronenue nuHEHYaToro criekrpa.

HccnenoBanue CIEKTpa pa3peXEHHOIO aTOMAPHOIO BOJOPOJAa U H3MEPEHHE IOCTOSHHOMN
Punbepra.

Tema 3. Qusuka amomHno20 A0pa u 71eMEeHMAPHBLIX YACHUY,.

Hyxnonnas monens snapa ['eiizenGepra—lBanenko. 3apsn sapa. MaccoBoe ducio sjpa.
N3otonbl. PagmoakTuBHOCTH. Aubda-pacman. DJIEKTPOHHBIH W TIO3WTPOHHBIA OeTapacra.
'amMa-u3nydenne. 3akoH paJMOAKTUBHOTO pacmaja. PaauoakTUBHBIE H30TOMNBI B MPUPOJE.
CBoiICTBa MOHU3HMPYIOUIETO H3JIy4YeHUs. BinsHNE paJMOaKTMBHOCTH Ha >KUBBIE OpPraHU3MBI.
EcrecTBennsiit hon uznydenus. Jlozumerpus. DHEprus CBsI3U HYKJIOHOB B siipe. SAepHbIe CHITBI.



Hedexr Mmaccel smpa. Snepubie peakuuu. JlenmeHue u cuHTE3 saep. SaepHBIE pPEaKTOPHI.
[TpoGsieMbl  ynpaBiasieMOro TEPMOSAEPHOTO CHUHTE3a. OKOJOTMYECKUE ACHEKThl Pa3BUTHUS
AIEPHOM DHEPreTUKH. MeToapl pEerucTpalvd U MCCIEA0BAaHUS AJIEMEHTapHbIX YacTHILI.
DyHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapuoHbpl, Me30HBI M JenToHsl. IIpencraBienue o
CranpaptHoit Mmonenu. KBapk-TitooHHast Mojiens aapoHoB. Dusuka 3a npenenamu CtaHaapTHON
monenu. Témuass Marepuss u TEMHas HHeprus. EauHCTBO ¢u3nyeckoil KapTHHBI MUpA.
TexHudeckue yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: JO3UMETp, Kamepa Buibcona,
AEPHBI  pEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETpA.

N3yuenue nornomenus: 6€Ta-4yacTUIl ATIOMUHUEM.

Pazoen 8. dnemenmur acmponomuu u acmpogu3zuku.

Otanbl pa3BUTHUS acTpoHOMUHU. lIpHkinagHOE M MHPOBO33PEHUECKOE 3HAUEHHUE ACTPOHOMUHU.
[TprMeHUMOCTh 3aKOHOB (U3HUKH ATl 00BACHEHUS MPUPOJIbI KOCMUYECKUX OOBEKTOB. MeTObl
aCTPOHOMHUYECKHX HcclieqoBaHUU. COBpEMEHHbIE ONTHUYECKUE TEJIECKOIbI, PAaJIUOTEIECKOIBI,
BHeaTMoc(epHas actpoHomusi. Bua 3BE3nHoro Heba. Co3Be3aus, SpKUE 3BE3/bI, MUIAHETHI, UX
Bugumoe aBrxkeHue. Conneunas cuctema. Connue. CoslHeUHast aKTUBHOCTb. VICTOUYHUK SHEprun
ConHua u 3B€34. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMma «CreKTpaIbHbIA KJacc —
CBETUMOCTb». 3BE3/Ibl IJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTh» JJIs
3BE3]1 TJIAaBHOW  IOCJIEOBAaTEIbHOCTH. BHyTpeHHee crTpoenune 3BE34. CoOBpEeMEHHbIE
IIPEJICTaBICHUS O TNPOUCXOKJIeHMU u dBomonuu ConHuma M 3BE31. OTambl JKU3HM 3BE3N.
Mneunsiii [lyte — Hama T'anaktuka. Ilonoxenue u aBuxenue ConHua B ['amaktuke. Tumbl
raJlakTuk. PaguorasakTuku W KBasapbl. UE€pHble IBIpbl B sipax TajlakTUK. BceneHHas.
Pacmupenue Bcenennoil. 3akon Xa06ma. Pa3beranue ranaktuk. Teopust bonbiioro B3pbiBa.
PenukToBoe m3nmyuenue. MacmitabHasi crpykrypa Bceenennoit. Meraranaktuka. Hepeménnsie
po0JIEMbl ACTPOHOMUH.

Yuenuueckue naoniodenus.

3BE3JHOr0 HEOAa HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM KOMIIbIOTEPHBIX MPUIOKEHUH 1Jis
OTpe/ieNIeHUs] TOJ0XKEHNUsT HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CesepHoro noxymapus U spkue 38€316l. Habmtonenus B teneckon JIyHsl, m1aHeT, TYMaHHOCTEH
Y 3BE3HBIX CKOIUJICHUM.

Du3suuecKkuilt nPAaKmMuKym.

CnocoObl u3MepeHus: (U3NYECKUX BEJIWYMH C HUCIOJIB30BAaHUEM AaHAJOTOBBIX M LU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeauyuH. OleHKa TIpaHUI
norpemHocte.  IIpoBeaeHME  KOCBEHHBIX  U3MEPEHHM, MCCIENOBAHMM  3aBUCHMOCTEH
(¢u3nUecKux BEIWYMH, NMPOBEpPKA NPEJIOKEHHBIX THMOTe3 (BHIOOP M3 pabOT, OMUCAHHBIX B
TEMaTUYEeCKHX pazfenax «YYeHUYeCKHi SKCIePUMEHT, JJaAO0paTOpHbIE paObOTHI, MPAKTUKYM»).
Ob6o6maromee nosropeHue. OO0OIIEHHE M CHCTEMAaTH3allUs COJEpKaHUS pPas3/eioB Kypca
«Mexanukay, «MonekyispHas GU3MKa U TEPMOAUHAMUKAY, «DIEKTpoAMHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEUUAIBHOW TEOPHUH OTHOCUTENIbHOCTH», «KBaHTOBas ¢uznkay,
«IeMEHThI aCTPOHOMHH U aCTPODUZUKI.

Ponbs ¢u3ukm u acTpOHOMHUU B DKOHOMHYECKOM, TEXHOJOTHUUECKOW, COIMAIbHON M ATUYECKON
cdepax JesTeNbHOCTH YeI0BeKa, POJib U MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHOI HayqHOMH



KapTHUHE MHpa, 3HAYCHHWE ONHUCATEIBbHOW, CHCTEMaTU3UPYIONMIEeH, OOBSICHUTCIBHOW U
INPOTHOCTUYECKON (YHKIMH (PU3NIECKON TeOpuH, poib (PU3NIECKON TeOpuH B (OPMHUPOBAHUU
npeCcTaBiIeHU 0 (PU3NYECKON KapTHHE MUPA, MECTO (PM3UYECKON KapTHHBI MUpa B OOIIEM pPAIY
COBPEMEHHBIX E€CTECTBEHHO-HAYUHBIX TPEACTABICHUN O mpupoje. MeXIpeaIMeTHbIE CBS3H.
Wzydenne kypca ¢(us3uku yriuyOonéHHOro ypoBHS B 11 Kiacce OCymIeCTBISIETCS € y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MarTeMaTHKH, OHOJIOIMH, XUMHH,
reorpapu M TEXHOJIOTMU. MeXIpeIMeTHbIE MOHATHS, CBA3aHHBIE C U3YYCHHEM METOOB
HAY4YHOT'O IIO3HAHUS: SIBIEHUE, HAyYHbIH (akT, TUnoTe3a, pusnueckas BeIMYUHA, 3aKOH, TEOPHUS,
HaOJI0IeHNE, SKCIEPUMEHT, MOJEIMPOBAaHUE, MOJIENb, U3MEPEHHE, MOIPEIIHOCTH HU3MEpPEHHH,
U3MepUTeNbHbIe TpUOOphl, mHdpoBas nabopatopus. MaremaTHKa: peIIEHHE CHCTEMbI
ypaBHeHMid. Tpuronomerpuueckue (QyHKIHMU: CHHYC, KOCHHYC, TAaHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXIECTBO. BEKTOpBI M WX MPOEKUMH HAa OCH KOOPIHMHAT, CIOXKCHHE
BekTOpoB. I[Ipom3BomHble d3nMeMeHTapHbIX (QyHKUWH. [Ipu3Haku MmMomo0Ms TPEYroJIbHHUKOB,
olpesieNieHue IUIOMAaN TUIOCKUX (GUryp u oobéMa ten. buosorus: snekTpuueckue sBICHUS B
KUBOU TpUpoje, KojeOaTeabHbIE JBUKEHUS B JKUBOW HPUPOZE, SKOJOTMUYECKHE PHUCKH IpU
IPOM3BOJICTBE  3JIEKTPOIHEPIHH, 3JIEKTPOMArHUTHOE 3arpsi3HEHHE OKpY)KaloLIeH cpelsl,
yABTPa3BYKOBasi TUAarHOCTUKA B MEIMIIMHE, ONTUYECKHUE SIBICHUS B JKUBOW Ipupojae. XUMUS:
CTPOCHHE AaTOMOB M MOJICKYJ, KPHCTAIMYECKash CTPYKTypa TBEPABIX TeJ, MEXaHH3MbI
00pa3oBaHUs KPHUCTALIMYECKOW PEMIETKH, CHEeKTPAIbHBIA aHanu3. [eorpadusi: MarHUTHBIE
nojroca 3eMild, 3aJeKd MarHUTHBIX pyaA, (GoTochEMKa 3e€MHON NOBEPXHOCTH, celicMorpad.
TexHONOTHsI: TPUMEHEHUE TIOCTOSHHBIX MArHUTOB, OJIIEKTPOMArHUTOB, JIIEKTPOABHUTATEIh
SlkoOu, reHepaTop MEPEMEHHOIO TOKA, HWHAYKIMOHHAs TIe4yb, JHMHUM 3JIeKTpolepeaad,
ANIEKTPOABHUraTeNb, pajap, paaAUONPUEMHUK, TENeBU30p, aHTeHHa, Tenedon, CBY-neus,
yABTPa3BYKOBasl JIMAarHOCTUKAa B TEXHHUKE, IMPOCKIMOHHBIA ammapar, BOJOKOHHas ONTHKa,
coJHeyHast OaTapesi, CIyTHUKOBbIE PUEMHUKH, SI€pHAs SHEPIeTUKA U HKOJIOTHYECKUE aCTIEKThI
€€ pa3BUTHS.

I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA TITIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJIHEI'O OBIIIEI'O OBPA30OBAHU A

JIMYHOCTHBIE PE3VYJIbTATHI

JIMuyHOCTHBIE pe3yNbTaThl OCBOCHHUS ydeOHoro mpenmera «®Du3nMKa» TODKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS C(POPMUPOBAHHOM BHYTpEHHEH
NO3ULMEH JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHMEHTAlMi, MO3UTUBHBIX BHYTPEHHMX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
pacuIpeHre *XU3HEHHOTO ONbITa U OMbITAa JESITEeIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATENBHON NEATENFHOCTH, B TOM WYHCJIE€ B 4YacTHU: TPaKTAHCKOTO
BOCITUTAHHS:

¢ c(OPMHPOBAHHOCTD I'PAXKIAHCKON MO3UIMH 00YyUYaAIOIIETrocs: Kak aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCHIICKOTO OOIIECTBA;

® TIPUHSATHE TPATUIMOHHBIX OOIIEUEIOBEYSCKAX TYMaHUCTHYECKHX U JIEMOKPATHYECKUX
IICHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpecax TIpa)kJIaHCKOro OOIIecTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHU3aluu;

® YMEHHE B3aMMO/ICHCTBOBATH C COIMATLHBIMU HHCTUTYTAMH B COOTBETCTBHH C UX (YHKIUSIMHU
Y Ha3Ha4YECHUEM;



® T'OTOBHOCTb K T'YMaHUTapHON M BOJIOHTEPCKOMN EATEIbHOCTU. MaTPUOTUYECKOIO BOCIIMTAHHUSA:
e c(hopMUPOBAHHOCTH POCCUICKON TPa’KIAHCKON HIEHTUYHOCTH, TATPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHHE K I'OCYIapCTBEHHBIM CUMBOJIAM, IOCTH)KEHUSAM POCCUNCKUX YUEHBIX B
o0acTi PU3MKHN U TEXHUKE. TyXOBHO-HPABCTBEHHOTO BOCTIUTAHHMS:

¢ c(hopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHMS;

® CrIOCOOHOCTH OLIEHMBAaTh CUTYallMI0 W IPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYSICh HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCIIE B JAESTEIBHOCTH YUEHOIO;

® O0CO3HaHME JIMYHOIO BKJaJa B IIOCTPOEHUE YCTOWYMBOIO OYyAYyLIEro. 3CTETUYECKOIO
BOCIIUTaHUSA:

® SCTETUYECKOE OTHOIIEHUE K MHUPY, BKJIHOYas 3CTETHMKY HAay4YHOIO TBOPYECTBA, IPUCYLIETO
¢$u3nUecKoil HayKe. TPYIOBOTO BOCIIUTAHHUS:

® UHTEpEC K pa3inyHbIM chepaM npodhecCHOHAIBHON NeSTeTFHOCTH, B TOM YUCIIE CBSI3aHHBIM C
¢U3MKOl W TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBHIOOp Oyaymield npodeccuu u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

® TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO U caMOOOpa30BaHHIO B oOjactu (pU3MKK Ha
HOPOTSKEHUM BCEH JKU3HU. SKOJIOTHYECKOTO BOCITUTAHUS:

e CPOpPMHPOBAHHOCTH HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHE TJI0OATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

e [UIAHMPOBAHUE U OCYLIECTBICHUE ACUCTBUI B OKpYXKarolllel cpeie Ha OCHOBE 3HAHUs Liesiei
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA,;

® paclIMpEHUE OIBITA JIEATEIBHOCTH IKOJIOTHYECKOW HAlpaBICHHOCTH Ha OCHOBE MMEIOLIUXCS
3HaHUH 10 (PHU3HKE. IEHHOCTH HAYYHOTO ITO3HAHMS:

e c()OpMUPOBAHHOCTb MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nueckoil Hayku;

® OCO3HaHUE ILIEHHOCTH HAy4YHOH [EeATEeNIbHOCTH, FOTOBHOCTh B MPOILECCe M3YUEHUS (PUIUKU
OCYILIECTBIIATh NMPOEKTHYIO M HCCIEN0BATENIBCKYIO JEATENIBHOCTh MHAVBUAYAIBHO U B I'PYIIIE.
METAIIPE/IMETHBIE PE3VJIbTATDI Ilo3HaBaTenbHble YyHUBEpCAlIbHbIE YueOHbIE ACHCTBUS
ba3oBeie 1OrHYecKue NEUCTBUA:

® CaMOCTOATENbHO (OPMYJIHPOBATh U aKTyaJUM3UpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

® OIIPENENATH LU ACATEIbHOCTH, 33aBaTh IApaMETPhl U KPUTEPUN UX JOCTUKECHMUS;

® BBISBJIATH 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NUECKUX SBICHUSIX

e pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHAIM3a MMEIOLINXCS MaTepUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

® BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OILIEHHBATh COOTBETCTBHE pE3YNIbTATOB LENSIM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

® KOOpPIMHHUPOBATb M BBHIIOJHATH paboOTy B YCIOBHSX pEaJbHOr0, BHUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

e Dpa3BUBaTh KpPEaTHMBHOE MBILIUIEHHE TPU pPELUICHUH >KU3HEHHBIX MpooOsemM. ba3oBbie
HCCIIeIOBATENbCKUE JeHCTBUS:

® BJIa/IETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHITUAMU U MeTOAaMH (GU3NYECKON HAyKH;
® BIAJIETh HABBIKAMU Y4YEOHO-MCCIIEOBATENbCKOM M IMPOEKTHOW AEATENbHOCTH B 001acTH
(Gu3uKH, CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/I0B PELICHUs 3a1a4
¢bu3nUecKoro conepKaHus, IPUMEHEHHUIO PA3IMYHBIX METOI0B MIO3HAHMS,



e BJaJETh BHUJAMHU JACITEIBHOCTH II0 IOJYyYEHUIO HOBOIO 3HAHMUS, €ro HHTEpIpETaluy,
IpeoOpa3oBaHNI0 M IPUMEHEHUIO B DPA3IMUHBIX YYEOHBIX CHUTyallUsiX, B TOM YHCIE IIPU
CO3JIJaHUHU Y4EOHBIX MTPOCKTOB B 00J1aCTH (HDU3UKH;

® BBIABIIATH [IPUUYUHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3a7auy, BbIABUraTh TUIIOTE3Y
e€ pelleHus, HaXOAMTh AapryMEHThl JUIs JOKa3aTelbCTBA CBOMX YTBEP)KICHUH, 3a7aBaTb
napaMeTpsl U KPUTEPUU PELICHHUS;

® AHANTM3UPOBATh MMOJTYUYCHHBIE B XOJI€ PEIICHUS 3a/1a4ll Pe3yIbTaThl, KPUTUYECKU OLIEHUBATH UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBUSIX;

® CTaBUTHh U (POPMYIHUPOBATH COOCTBEHHBIC 3a/aud B 0Opa30BATEIbHON NEATEIHLHOCTH, B TOM
quCIIe IPU U3YYCHUH (DUBHKH;

® /1aBaTh OIICHKY HOBBIM CUTYallUSM, OLICHUBATh IPUOOPETEHHBIN OMBIT;

® yMETbh NEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEIEATEIbHOCTH;

® YMEeTh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

® BBIIBUT'aTh HOBBIE UJIEH, [IPEIIAraTh OPUTMHAIILHBIE TOIXO/Ibl U PELLIEHUS;

e CTaBUTh MpOOJEMbl M 3a/ayd, [OMYCKAaIolluMe albTepHATUBHbIE perieHus. Pabora c
nHpopManuen:

® BIQJICTh HAaBBIKAMH NOJY4YeHUs HHPOpManuu (PU3MYECKOTO COAEPIKAaHUS W3 HCTOYHHUKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CHUCTEMATHU3alMI0 U
MHTEPIpETANnio HHPOPMALIUU PAa3TMYHBIX BUIOB U (OPM IMPEIICTABICHHS,

® OLIEHUBATH JOCTOBEPHOCTh HH(OpMALINY;

® HCIOJB30BATh CPEACTBA MH(MOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B pPEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AIMOHHBIX 3371ad C COONIOIEHHEM TpeOOBaHUI
HPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, TMTUEHBI, pPecypcocOepekeHus, MPaBOBbIX U 3TUYECKUX
HOPM, HOpM MH(OPMAITMOHHON 06€3011aCHOCTH;

® CO3/1aBaTh TEKCThl (PU3NYECKOTO COAEPKAHMS B Pa3IMUHbIX (popMarax ¢ y4éTOM Ha3HAYCHUS
uH(pOpMallMl W LEJIeBOW ayAUTOpPUM, BBIOMpas ONTHUMAbHYIO (OpPMY MpEICTaBICHUS U
BU3yanu3anuu. KoMMyHUKaTHBHBIE YHUBEpPCAIbHBIEC yUEOHbIE 1EHCTBUSA:

® OCYIIECTBIISATH OOIIEHNE HAa yPOKax (PM3UKU 1 BO BHEYPOUHOU JeSITEIbHOCTH;

® pacno3HaBaTh NPEANOCHUIKH KOH(DIUKTHBIX CUTYal[Uil U CMAT4aTh KOH(INKTHI,

® pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHMSI C MCIIOJIB30BAaHUEM SI3BIKOBBIX CPE/CTB;

® [IOHMMAaTh M UCIIOJIb30BATh MIPEUMYIIIECTBA KOMAaHIHOW U MHAMBHUIYaJIbHON pabOTHI;

e BbHIOMpaTh TEMATUKy M METOAbl COBMECTHBIX JEHCTBMHA C y4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 4I€Ha KOJUIEKTHBA,

® IPUHUMATh 1IEJTU COBMECTHOM NESATENIbHOCTH, OPTraHU30BBIBATH U KOOPAUHUPOBATH JNEHCTBUS
o €€ JOCTHKEHHIO: COCTABJATH IIAH JCHCTBUN, pacHpeneisiTh poJId C YYETOM MHEHUH
YY4aCTHUKOB, OOCYXAaTh Pe3yJbTaThl COBMECTHON pabOTHI;

® OIIEHMBATh Ka4eCTBO CBOETO BKJIAJA M KaXJIOTO yYaCTHHKA KOMAaH]Ibl B OOIIMN pe3yNbTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

e [pe/ularaTh HOBBIE MPOEKTHI, OIIEHWBAaTh WAECU C TO3UIUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

® OCYIIECTBISATh MO3UTHUBHOE CTPATErMUECKOE MOBEIECHUE B PA3IMUHBIX CUTYallUsX, MPOSBISTH
TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIMATHUBHBIM. PeryisTuBHBIE yHHBEpCalbHbIE yueOHbBIE
nerictBug CaMOOpraHu3alus:



® CaMOCTOATENBHO OCYIIECTBIIATh IIO3HABATEIBHYIO JESITEIbHOCTh B 0ONacTH (U3MKH U
ACTPOHOMMH, BBISBIISTH MPOOJIEMBI, CTAaBUTH U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;

® CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEUIEHMs] PAcUETHBIX W KAuyeCTBEHHBIX 3ajay, IUJIaH
BBITIOJIHEHUSI MPAKTHUYECKOH paboThl € y4ETOM HMMEIOUIMXCS PECypCoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHHUI;

® J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

® pacIIUPATH PaMKU y4eOHOTo MpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOUTCHHN;

e JeaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha cedsl OTBETCTBEHHOCTb 3a
peLIeHUE;

® OIICHUBATH NMPUOOPETEHHBIH OIIBIT,

e cr1ocoOcTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYAULUU B 00JacTH (PU3MKH, TOCTOSIHHO
HOBBIIIATh CBOM 00pa30BaTeNbHBIA U KYJIbTYPHBIH ypoBeHb. CaMOKOHTpPOIIb, 3MOLMOHAIbHBIN
UHTEJUIEKT:

e J[aBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

® BJIa/IETh HAaBBIKAMM IIO3HABATEJILHOM pedeKCHM Kak OCO3HaHMS COBEPLIAEMbIX ACHCTBUM U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUM;

® HCITOJIb30BaTh MPUEMBI Pe(ICKCHH IS OLIEHKU CHTYalllt, BHIOOPA BEPHOTO PEIICHIS,;

® YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS [0 UX CHIKEHUIO;

® [IPUHUMATh MOTUBBI U apTyYMEHTHI IPYTUX [IPU AHATIU3€ PE3YyIbTaTOB JAESITEIbHOCTH;

® IPUHUMATh ce0sl, TIOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

® [IPUHUMATh MOTUBHI M apTyMEHTHI IPYTUX NIPU aHATU3€ PE3YyIbTaTOB JAESITENbHOCTH;

e [IpU3HaBaTh CBOE MpaBO M MPaBO JPYTUX Ha OmMOKU. B mporecce TOCTHKEHUS THYHOCTHBIX
pe3yabTaTOB OCBOCHMS MPOTpaMMBbI MO (pU3MKe AT YPOBHS CpeAHEro oduiero oOpa3oBaHus y
0o0y4aroIuXcsi ~ COBEPIICHCTBYETCS ~ SMOLIMOHAJIBHBIA  MHTENJIEKT,  Mperojararoliui
c(hOpMUPOBAHHOCTE:

® CaMOCO3HAHMS, BKJIOYAIOIIETO CIHOCOOHOCTh MOHMMAaTh CBOE SMOILIMOHAIBHOE COCTOSHUE,
BUJICTh HAIIPABJICHHS Pa3BUTHs COOCTBEHHOM IMOIIMOHAIILHOM c(ephl, ObITh YBEpEHHBIM B ce0e;
® CaMOpETyJIMpPOBaHUs, BKIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHHUE PUHUMATh OTBETCTBEHHOCTH 32
CBOE TOBEJIEHUE, CIIOCOOHOCTh alaITUPOBATHCS K 3MOIMOHAIBHBIM H3MEHEHHUSIM M TPOSIBIISATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

e BHYTPCHHEW MOTHMBAllMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHIKEHUIO LEIM U YCIEXYy,
ONTUMM3M, HHUIIMATUBHOCTh, YMEHUE IEHCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEM;

® OSMIIATUH, BKIIOYAIOLIEH CIIOCOOHOCTh NOHHMMATh SMOIMOHAIBHOE COCTOSIHHE JpPYTHUX,
YUUTBIBaTh €ro MPH OCYILIECTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COYYBCTBHIO U CONEPEKUBAHUIO;
® COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh BBICTPAWBATh OTHOLIEHHS C JIPYTUMHU
J0JbMU, 3a00TUTHCA, IIPOSABIIATH UHTEpEC u paspearb KOH(JIUKTHI.
[TPEJIMETHBIE PE3VYJIbTATEHI. K konmy o6y4enus B 10 kiacce npeaMeTHbIE pe3yIbTaThl HA
yriay0iIEHHOM YPOBHE JOJIKHBI OTpakaTh C(HOPMUPOBAHHOCTh y O0YUaIOIIUXCSl YMEHUM:

® [IOHUMATh POJIb (PU3UKU B SIKOHOMUYECKOH, TEXHOJIIOTUYECKOH, YKOJIOTHYECKOM, COLMAIBHON 1
THYECKON cdepax AEATEIbHOCTH YeIOBEKa, pojb U MECTO (PU3MKH B COBPEMEHHON Hay4yHOU
KapTHHE MHUpa, 3HAYCHHE OMNHCATENbHOM, CHUCTEeMAaTU3UpPYIOIIeH, OOBACHUTENbHONH U
IPOTHOCTUYECKON (GyHKUMH (PU3NYecKOH TEOpHUH — MEXaHWKH, MOJIKYJSIDHOH (U3MKH U



TEPMOJIMHAMHUKH, POJIb (HU3UIECKON Teopuu B (HOPMHUPOBAHHMH MPEIACTABICHUN O (PU3NUECKON
KapTHUHE MHpA;

® pasznuyaTh YCJIOBUS INPUMEHUMOCTH MoOJeNnell (U3NYecKuX Tea M MPOLECCOB (SBICHUMN):
UHepLHalbHas cHUcTeMa OTcuéra, aOCONIIOTHO TBEPHOE TENO, MaTepuajgbHas TOUKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE TMajJeHHue, abCONIIOTHO yrpyras Jedopmanus,
abCOJIIOTHO ynpyroe M aOCOJIOTHO HEYNpPYyroe CTOJIKHOBEHHUS, MOJAEIM ras3a, >XHIKOCTH U
TBEPAOro (KPUCTAJUIMUECKOT0) Teja, WJACalNbHBIM ra3, TOYEUHBbIH 3apsii, OJHOPOAHOE
EKTPUUECKOE I10JIE;

® pa3iuyarh YCJIOBHUS (IpaHMIbI, 00JAaCTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, ITOHMMATh
BCeOOIMi xapakTep (pyHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTh HUCIOJIb30BaHUS YaCTHBIX
3aKOHOB;

® QHAIM3UPOBATH U OOBACHATH MEXAaHMUYECKHE IPOLECCHl M SBICHHS, UCIOIb3YS OCHOBHBIC
MOJIO)KEHUST W 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTh MEXAHWYECKOTO JBMKEHUS, (OPMYJIbI
KUHEMAaTUKU DPABHOYCKOPEHHOI'O JBWXKEHMs, NpeoOpa3oBaHus [amunes Ans CKOPOCTH U
nepeMenieHysi, 3akoHpl HbroTOHA, MPUHLMII OTHOCHUTENBHOCTH I'anmmiies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHbl COXPAHEHUs UMITYJIbCA U MEXaHMYECKOW SHEPIuH, CBA3b pabOThl CHUJIbI C
U3MEHEHHEM MEXaHWYECKOM SHEepruM, YCJIOBUS paBHOBECHsl TBEPIOro Tena), NpU 3STOM
MCIIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBHUS INPUMEHMMOCTH
(Gu3HYECKUX 3aKOHOB: MpeoOpa3oBaHmii ['ammies, BTOpPOTO M TPEeThero 3akoHOB HprOTOHA,
3aKOHOB COXPAHEHUS UMITYJIbCAa U MEXAaHUYECKOW SHEPIHH, 3aKOHA BCEMUPHOTO TATOTCHUS;

® aHANU3UPOBaTb M OOBSCHATH TEIUIOBBIE NPOLIECCHl U SIBJIEHUS, MCIIOJIb3Ysl OCHOBHBIE
nonoxeHus MKT M 3akoHBl MOJEKYJISpHOW (U3MKM U TEPMOAMHAMHUKHU (CBSA3b [JaBJICHUS
UJEAJIBHOIO ra3a co CpeHeld KMHETUYECKOW YHEPIrUel TEII0OBOro IBUKEHHS U KOHLIEHTpaluen
€ro MOJIEKYJI, CBA3b TEMIIEpaTyphl BEIIECTBA CO CPEIHEW KMHETHYECKOM DHEPruell TEIUIOBOIO
JBWKECHHSI €r0 4YaCTHIl, CBA3b JIABJICHHUs HJCAIBHOIO ra3a C KOHIIEHTPALMEW MOJIEKYJI U €ro
TeMIlepaTypol, ypaBHeHre MenneneeBa—KiianelipoHa, nepBelii 3aKOH TEPMOJIMHAMHKH, 3aKOH
COXpaHEHMsI SHEPIHM B TEIUIOBBIX IIpolleccax), MPH 3TOM HCIOJb30BaTh MaTeMaTHUECKOe
BBIDAJKECHHUE 3aKOHOB, YKa3blBaTb YCJIOBHMS INPUMEHMMOCTH ypaBHEHUs MeHnaeneeBa—
Knaneiipona;

® aHAIM3UPOBATh U OOBACHATH ANEKTPUUYECKUE SIBICHUS, HUCIOJIb3YS OCHOBHBIE IMOJOXKEHUS U
3aKOHBI DJIEKTPOJUHAMHUKU (3aKOH COXpAHEHUs >JEKTPUYECKOro 3apsijaa, 3akoH KyroHa,
MOTEHIUAIBHOCTD IEKTPOCTATUYECKOIO MOJISI, IPUHIUI CYNEPIO3ULIMN IEKTPUUECKUX TOJIEH,
P 3TOM yKa3blBas YCJIOBHS NPUMEHMMOCTH 3akoHa KyioHa, a Takke NMPakTHYECKH Ba)KHbIC
COOTHOILIEHUS: 3aKOHbI OMa AJi ydacTKa LEeNH U JUIS 3aMKHYTOM 3JIEKTPUYECKON LIENH, 3aKOH
Jbxoyns—Jlenna, npasuna Kupxroda, 3axonst @apazes 1Jis 3IEKTPOIIN3a);

® ONUCHIBaTh (PU3NYECKHE MPOLECChl M SBJICHHS, HUCIOIb3ysl BEIUYMHBL: IE€peMEIleHUE,
CKOpPOCTb, YCKOpPEHHE, HMITYJIbC Te€la W CHCTEMBl TeJl, CHJIA, MOMEHT CHWIbI, JaBJICHUE,
NOTEHLIMAJbHAs JHEPIus, KUHETHYeCKas JHEeprusi, MeXaHW4yecKas HHeprusi, paboTa CHIIbI,
LHEHTPOCTPEMHUTEIBHOE YCKOPEHUE, CHIIA TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHUS, MOIIHOCTD,
SHEprusi B3auMoJieiicTBUA Tena ¢ 3emiéil BONMM3M €€ TMOBEPXHOCTH, HHEpPrus yIpyrom
negopMaluu TPYKUHBI, KOJIWYECTBO TEIUIOTHI, aOCONIOTHas TeMiepaTypa Tena, pabora B
TEpPMOJIMHAMMKE, BHYTPEHHSS SHEpPrus HJI€abHOTO OJHOATOMHOIO ras3a, padoTa HIeaabHOro
ra3a, OTHOCHUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJ[ wnaeasbHOro TEmIOBOrO JBUTATENs;
JNEKTPAYECKOE T10JIE, HAIPSYKEHHOCTD MIEKTPUYECKOTO I0JIsI, HAPSDKEHHOCTD OIS TOYEYHOIO
3apsfa WIKM 3apsHKEHHOTO IIapa B BAKYyME U B JIHUIJIEKTPHUKE, TOTEHIUAN MIEKTPOCTATHYECKOTO



II0JI, Pa3HOCTh MOTEHIHUAJIOB, JIEKTPOABIDKYINAS CHJIA, CHJIA TOKA, HANPSDKCHHE, MOLIHOCTh
TOKa, 3JIEKTpUyecKass €MKOCTb IUIOCKOTO KOHAEHCATOpa, CONPOTUBIEHME YydacTKa LENu C
[I0CJIEI0BATEbHBIM U NIApaJIEIbHBIM COEIMHEHUEM PE3UCTOPOB, SJHEPTHSI AJIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

® OOBSCHATP OCOOEHHOCTH NPOTEKAHUS (PU3UYECKUX SIBJICHUH: MEXaHUYECKOE JIBUKECHHUE,
TEIUIOBOE JIBM)KEHUE YAacCTHIl BELIECTBA, TEIUIOBOE pPAaBHOBECHE, OpPOYHOBCKOE JBHMIKEHHE,
muddy3us, HCIapeHue, KHUIIEHWE W KOHJEHCAlus, IUIaBIEHHE W KPUCTAIUIM3AINA,
HAIPaBJIEHHOCTh TEIUIONEPENayu, 3JEKTpU3alus TeJl, SKBUIOTEHLUUAIbHOCTh IOBEPXHOCTU
3apsKEHHOTO ITPOBOHUKA;

® IIPOBOJUTH MCCJIEJOBAHUE 3aBUCUMOCTH OJHOW (U3MYeCKOM BEIMUYUHBI OT JPYroil c
UCIOJIb30BAaHUEM MPSIMbBIX M3MEPEHHUH, MPU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (pUKCHpOBATh
pe3yibTaThl MOJTYYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEIMYMH B BHJE I'padUKOB C Y4ETOM
a0COJIIOTHBIX MOTPELIHOCTEN U3MEPEHUH, 1eTIaTh BHIBOABI 110 PE3yJIbTaTaM MCCIIEI0BAHUS;

® [IPOBOJUTH KOCBEHHbBIC U3MEPEHUs (PU3NYECKUX BEIMUYUH, IPH 3TOM BBIOMPATh ONTUMAIbHBIN
METOJ H3MEpEHHUs, OLEHHBAaTh aOCOJIOTHBIE M OTHOCUTEIbHBbIE IOIPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHMUI;

® [POBOJUTH OIBITHl IO IPOBEPKE MPEIIOKEHHOW TMIIOTE3bl: IUIAHUPOBATH 3KCIEPHUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYYEHHbIE PE3yJIbTaThl U JAENIaTh
BBIBO/JI O CTaTyce NPEI0KEHHONW IMIIOTE3bI;

e coOmoaTh MpaBuia 6€30MacHOTO TPya MPH MPOBEICHUH UCCIEIOBAaHUN B PAMKax y4eOHOTO
HKCIEPUMEHTAa, MpPAKTUKyMa M Y4eOHOMCCIEAOBATEIbCKOM M MPOEKTHOM NEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U JaOOPaTOPHOro 000py10BaHUS;

e pemlath pacy€THbIE 3a/la4M C SBHO 33JaHHOW M HESBHO 3a/laHHON (PM3MYECKON MOJENbIo: Ha
OCHOBAaHMM aHajJM3a YCJIOBHUA OOOCHOBBIBaTH BBIOOp (U3MUECKOM MOJenu, OTBevarolen
TpeOOBaHUSAM 3aJaud, NPUMEHATH (OPMYJBL, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJAaThl
¢u3nueckux TEOpud TMpU UCIOJNB30BAaHUM MaTEeMAaTUYECKHMX METOJ0B peLIeHHs 3ajad,
IPOBOAMTH pacu€Thl HAa OCHOBAaHMHM MMEIOIIMXCS JIaHHBIX, AHAJU3UPOBATH pPE3yJIbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YUYETOM MOJYUYEHHBIX PE3YyIbTaTOB;

e pelaTh KaueCTBEHHBIE 3aJjauu, TpeOyrolye MpUMEeHEHHs 3HaHUui U3 pa3HbIX pa3/eoB Kypca
Gu3uKy, a TaKkKe WHTETrpalud 3HAHWHM M3 JAPYIMX NPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA:
BBICTPAauBaTh JIOTMYECKYK0 LENOYKY PpACCY)KIEHUH C ONOpPOM Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SBIICHMUS;

® UCIOJb30BAaTh TEOPETHUECKUE 3HAHUS Ui OOBSICHEHHS OCHOBHBIX HPUHIMIIOB pPabOTHI
U3MEPUTENIbHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;

® [IPUBOJIUTH NMPUMEPHI BKJIaJ]a POCCUNCKUX U 3apyOexHBIX YUEHBIX(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOIIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

® AHANM3UPOBATh M OIICHWBATh NOCIEACTBHS OBITOBOH M MPOM3BOJICTBEHHOH NIEATENILHOCTH
4eJI0BEKa, CBA3aHHOW ¢ (PU3MYECKHMHU IMPOLECCaMH, C MO3UIUM 3KOJIOrHYecKoi 0e30MacHOCTH,
IIPEJICTaBICHUA O palMOHAJIbHOM NPUPOJOINOIB30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JOCTH>KEHUI HAyKHU U TEXHOJIOTMH JJIs TalbHENIIIEro pa3BUTHS YEI0BEYECKOTI0 O0IIECTBA;

® MPUMEHATh pa3IUYHBIE CIOCOOBI PabOTHl ¢ HMH(OpManuel (GU3NYECKOro CcoepKaHus C
MCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTUH, MPH 3TOM HCHOJIb30BaTh
COBpEMEHHbIe HH(OpPMAIIMOHHBIE TEXHOJOTMU Ui TMOMUCKA, MepepabOTKU U NpeAbsSBICHUS
y4eOHOM ¥ HaydyHO-TIONMYJSPHON HMH(OPMALMU, CTPYKTYPHUPOBAaHHUA U HWHTEpHpPETAIUU
uHpOpMaLIMK, TIOJyYEHHOH W3 pa3lWYHBIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH



HOJIy4aeMyto HH(OPMAIUIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLUXCSl 3HaHUM,
TaK ¥ Ha OCHOBE aHAJIM3a HCTOUYHUKA HH(DOPMAIUH;

® IPOSIBJIATH OPraHU3ALMOHHBIE U [103HABATEIbHBIE YMEHHSI CAMOCTOSITEIBHOIO MPUOOPETEHUS
HOBBIX 3HAHHH B IIpoIiecce BHIIOJHEHUS IPOEKTHBIX U YUeOHO-HCCIe10BaTEIbCKUX PadoT;

e paboTaTh B IpyNIe C MCIOJHEHHEM pPa3IMYHBIX COLMAIBHBIX POJICH, IUIAHUPOBATh paboTy
TPYIIIBI, PAMOHAIBHO PACIpPEACIATh NEATEIbHOCTh B HECTAaHJAPTHBIX CUTYalUAX, aJcKBATHO
OLIGHUBATh BKJIAJ] K&YKAOTO M3 YYaCTHUKOB IPYIIIBEI B PELICHUE PaCCMAaTPUBAEMOI MPOOIIEMBI;

® [IPOSIBJISATH MOTHBALMIO K Oyaymield npodecCHOHaIbHOM AEATENIbHOCTH 0 CIELUAIbHOCTAM
¢duzuko-rexunyeckoro npoduis. K xoniy o0yuenus B 11 kiacce npeaMeTHble pe3yibTaThl Ha
yIIIYyONEHHOM YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

® [IOHUMaTb POJIb (U3UKU B HKOHOMMUYECKOH, TEXHOJIOTMYECKOM, COLMAJIBHOM M ITHYECKON
cdepax IesTeIbHOCTH YelIOBEeKa, POJib U MECTO (PM3UKU B COBPEMEHHON Hay4HOM KapTHHE MUDA,
pOJIb  ACTPOHOMHMHM B IPAKTUYECKOM JEATEIIBHOCTH 4YEJIOBEKa M JajbHEHIIEM Hay4dHO-
TEXHUYECKOM DPa3BUTHH, 3HAYCHHE ONMCATENBbHOM, CHCTEMATU3UPYIOIIEH, OOBACHUTEIbHON U
IPOTHOCTUYECKON (GYHKUUH (U3NYECKON TEOpuu — 3JIEKTPOAMHAMHKH, CIELUATIbHONW TEOpHU
OTHOCHUTEIIBHOCTH, KBaHTOBOW (u3ukH, ponb (u3ndeckod Teopud B  (HOPMHPOBAHUU
npeCcTaBIeHUN 0 (PU3MUYECKON KapTHHE MHUPA, MECTO (PM3UIECKOM KapTHHBI MUpa B 00LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IIPUPOJE;

® pa3iuyaTh YCJIOBUS NMPUMEHUMOCTH Mojened (PU3MUECKUX Tea U IPOLECcCOB (sBICHUN):
OJITHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IOJIsl, TapMOHHUYECKHE KojeOaHus,
MaTE€MaTU4eCKUi MAasATHHUK, WICAIbHBIM INPYKUHHBIM MAasATHUK, TIapMOHMYECKHE BOJIHBI,
UJeaNbHBIM KOJIEOATEIbHBI KOHTYp, TOHKAas JIMH3a, MOJEJed aroMa, aTOMHOTO fAjpa |
KBAHTOBOM MOJICITH CBETA;

® pa3nuyarh YCJIOBHUS (IpaHMIbI, O0JACTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IMOHMMATh
BCeOOIMi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPAHWYEHHOCTH HMCIIOJIb30BAaHMS YAaCTHBIX
3aKOHOB;

® aHAJM3UPOBATh U OOBACHATH JIEKTPOMArHUTHBIE MTPOLIECCHI U SBJICHUS, UCTIONb3YSl OCHOBHBIE
MOJIO)KEHUSI U 3aKOHBI JJIEKTPOJMHAMHUKUA W CHEIUAIBbHON TEOPHUH OTHOCHUTEIBHOCTH (3aKOH
COXpaHEHHUs JIEKTPUUECKOro 3apsija, cuia Amiepa, cuna JIopeHna, 3aK0H 3JIEKTPOMAarHUTHOM
UHAYKIMH, npaBuio Jlenna, cBa3p OJIC caMOMHIYKIIMU B JJIEMEHTE DIIEKTPUYECKOW LENMHU CO
CKOPOCTBIO H3MEHEHUs CHUIBl TOKA, IIOCTYJAThl CIELUAIbHON TEOPUU OTHOCUTEIBHOCTU
OiiHIITEeHA);

® aHANM3UPOBATh U OOBICHATH KBAHTOBBIE IPOLIECCHl M SIBICHUS, MCIOJbB3YS MOJOKESHUS
KBaHTOBOHM ¢u3uku (ypaBHeHue DHIUTEHHA 11 GoTodddekTa, mepBelii U BTOPON MOCTYIATHI
Bopa, mnpuHUIMD cooTHoIIeHUs HeompenenéHHocTel [eifseHOepra, 3aKOHBI COXpaHEHUSA
3apsIOBOIO M MAacCOBOTO YHCENl U DHEPIUU B SAJIEPHBIX PEAKUUAX, 3aKOH PaJMOAKTUBHOIO
pacmaja);

e ONMChIBaTh (U3UYECKHUE IPOLECCHl U SIBICHUS, HUCIONb3YyS BEIHMUMHBL HANpsHKEHHOCTh
ANEKTPUYECKOTO TOJIsA, NOTEHIHAI 3JIEKTPOCTATUYECKOrO IIOJIsl, Pa3HOCTh IOTEHIMAJIOB,
NIEKTPOJBWIKYIAs CWJIA, MHAYKIMS MarHUTHOIO IIOJIA, MAarHUTHBIM INOTOK, cuia Awmrmepa,
WHIYKTUBHOCTb, DJIEKTPOABUXKYILAS CHJIA CaMOMHAYKIUU, DHEPIUsl MAarHUTHOIO IIOJA
IPOBOJHHUKA C TOKOM, PEISITUBUCTCKUI MMITYJIbC, TTOJIHAS SHEPTUs, SHEPTHUsl MOKOSI CBOOOIHOM
YaCTHIIbI, SHEPTHSI U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsill sApa, SHEPIUs CBA3U SAAPa;

® O0OBSACHATH OCOOEHHOCTH MPOTEKAHUS (PU3MUECKUX SIBJICHUI: AJIEKTPOMArHUTHAs WMHIYKIIHS,
CaMOMHIYKIMS, PE30HAHC, MHTep(pEepeHLIUs BOJIH, AU(paKLus, JUCTIEPCHs, TIOJTHOE BHYTPEHHEE



oTpaxkenue, ¢otodnekrpudeckuii 3¢pdext (poroaddekr), anbda- u Gera-pacmansl sjaep, raMma-
U3ITy4eHue sijiep, pu3ndeckre MPUHIUIBI CIEKTPAILHOTO aHaTN3a U pa0doTHI Ja3epa;

e OIpeeNsATh HalpaBieHHe HHAYKIIMY MarHUTHOTO TIOJIsl IPOBOJAHUKA C TOKOM, CHJIbI AMIiepa U
cunel JlopeHiia;

® CTPOUTH M300pa’keHHEe, CO3/1aBaeMOE IUIOCKHM 3€pKaJIoM, TOHKOHM JIMH30M, U PacCUUTHIBATH
€ro XapaKTEePHUCTUKH,

® [IPUMEHSTH OCHOBOIIOJIAraloIINe aCTPOHOMHUYECKHE MOHSATHUS, TEOPUH U 3aKOHBI JIJIS aHAJIU3a U
00BsicHEHUS! (PU3NYECKHX TMPOIIECCOB, MPOUCXOMANIMX B 3BE3MAX, B 3BE3MHBIX CHCTEMax, B
MEXralakTH4eCKON cpefie; ABHKEHUs HeOECHBIX Tell, IBOJIOLNHU 3BE3/1 U BeeneHHoi;

® [IPOBOJUTH HCCJIEIOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEJIUYUH C HCIOJIB30BAHHEM MPSIMBIX
U3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATHh YCTAHOBKY, (DMKCHPOBATH PE3YyJIbTATHl IMOJIYYECHHOU
3aBUCUMOCTH (PU3UYECKHX BEIMYMH B BUAE rpadukoB ¢ yuyé€TOM aOCOIIOTHBIX MOrPEUTHOCTEH
W3MEPEHUI1, IeaTh BHIBOJIBI 10 PE3YJIbTaTaM UCCIIETOBAHMUS;

® MMPOBOJIUTH KOCBEHHBIC M3MEPEHUST PU3NICCKUX BEIIMUYWH, IIPU 3TOM BBEIOMPATh ONTHMAITbHBINA
METOJI W3MEPCHHS, OICHUBATh aOCOJIOTHBIE M OTHOCHTEIBHBIC IOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUN;

® TIPOBOJUTH OIBITHI IO IPOBEPKE MPEIIOKEHHOW THIIOTE3bI: IUIAHUPOBATH JKCICPUMEHT,
coOupaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHATM3UPOBATh MOJTYYEHHBIE Pe3yJbTaThl U JeNaTh
BBIBOJI O CTaTyCe MPEIOKESHHON THITOTE3HI;

® OIKCHIBATh METO/IbI MOJTYYSHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

e coOmoaTh MpaBuia 6€30MacHOTO TPyHa MPH MPOBEICHUH UCCIEIOBAaHUN B PAMKax y4eOHOTO
OKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHOHMCCIEAOBATEIBCKONM M TIPOSKTHOW JEATEIHHOCTH C
UCTIOJIF30BaHUEM M3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

e pemaTh pacu€THBIC 33/1a4 C SBHO 33aJaHHOW M HESBHO 33/IaHHOM (PM3NYECKOW MOJENbI0: Ha
OCHOBaHWM aHajM3a YCJIOBUS BBIOMPATh (PU3NYECKUE MOJEIH, OTBEYAIOLIHEe TPEeOOBaHHUSIM
3a/1a4¥, MPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYAaThl (PU3HUECKUX TEOPHI MpH
WCIIOJIb30BAaHUN MATEMaTHICCKUX METOJIOB PEIICHHSI 3a]1a4, IPOBOJAUTH PACYETHl HA OCHOBAHUH
UMEIONIUXCS JaHHBIX, aHAIM3UPOBATH PE3YIbTATBl M KOPPEKTHPOBATH METOABI PEHICHUS C
YYETOM IMOTYICHHBIX PE3yJIbTATOB;

e pemiaTh KaueCTBEHHBIC 3a/1auM, TpeOyrolue MPUMEHEHUS 3HAaHUN U3 Pa3sHBIX pa3JieloB Kypca
bu3nKK, a TakXkKe MHTETpallMd 3HAHUN U3 JPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIA!
BBICTpAaUBaTh JIOTHUECKYIO IIEMOYKY PpACCY)KIEHUH C ONOpod Ha H3y4yeHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (DU3MUSCKUE SBIICHUS;

® UCIONB30BaTh TEOPETHUYECKHE 3HAHUS ISl OOBSCHEHUS OCHOBHBIX MPHUHIIUIOB pPadOTHI
MU3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

® [IPUBOJIUTH MMPUMEPHI BKJIaJa POCCUHCKUX U 3apyO0eKHBIX YIEHBIX(DH3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHUE MPOIIECCOB OKPYKAOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

® aHANMM3UPOBATh W OICHUBATHh MOCJEACTBUS OBITOBOM W MPOU3BOJCTBEHHOW NEATEIBHOCTH
YeNOBEeKa, CBA3AHHOW C (DU3MUYECKUMHU MPOIIECCaMH, C TO3UINI IKOIOTHYECKONW 0€30MacHOCTH,
MPEJICTABICHUIA O PaIlMOHAJIBLHOM TMPUPOJONONIH30BAHUH, a TAKXKE Pa3yMHOM HUCIOIb30BAaHUU
JTOCTHIKEHUI HAYKU U TEXHOJOTUH IS JaIbHEHIIIET0 pa3BUTHS YEIOBEYECKOTO OOIIECTRa;

® TPUMEHATH pa3IMyYHBIE CMOCOOBI PaboThl ¢ WHpOpMaluel (U3NYECKOTO COACPKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJIOTUM, MPH 3TOM HCIHOIB30BaTh
COBpEMEHHbIC HMH()OPMAIIMOHHBIE TEXHOJOTUU MJIs IOUCKA, NepepaboTKH W TMPEAbSIBICHUS
yueOHOM ¥ HAyYHO-TIOMYJISIpHOM WHGOpMAIlMU, CTPYKTYPUPOBAHHUS ¥ HWHTEPIIPETALUU



uH(pOpMallMK, TOJYYEeHHOW U3 pa3iIMYHbIX HCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBAThH
NOJy4aeMyro HH(OPMAIHIO B OIICHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIUXCSl 3HAHHM,
TaK ¥ Ha OCHOBE aHAJIM3a CTOUYHUKA HH(POPMAIUH;

® [IPOSABIIATH OPraHU3aLMOHHBIC U MMO3HABATEJIbHBIE YMEHUS CAMOCTOATEIBLHOTO MPUOOpPETEHHUS
HOBBIX 3HAHUI B MpoIIecce BHIMOIHEHUS MPOSKTHBIX U y4eOHO-UCCIIEIOBATENBCKUX padoT;

e paboTaTh B IpyNIE C MCIOJHEHHEM DPA3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh PaboTy
IPYIIbl, PallMOHAIBHO PACHpPENENATh JEATENbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJ€KBAaTHO
OLICHUBATh BKJIAJ] K&KAOTO M3 YIaCTHUKOB I'PYIIIEI B PELICHUE PACCMATPUBAEMOI MPOOIIEMBL;

® MPOSBIATH MOTHUBALMIO K Oynymied mpoecCHOHANBHON AEATENBHOCTH 0 CIEHATBHOCTSIM
(U3UKO-TEXHUYECKOTO MPOoPuIIs.

Temamuueckoe nianuposanue

10 knacc
YuyeOHO-TEMAaTHYECKHNH IIJIAH.
(5 ypokoB B Henento, Bcero — 170 ypokoB).

Ne paszneaa, Ne Tembl, KoanuecTBO
HAanuMEHOBaHHE HAaUMECHOBaHHC YPOKOB
pasaeJa. TEMBI.

Pa3zoen 1. Hayunotii Memoo no3nanus - 6

npupoowl.

Paszoen 2. Mexanuka. Tema 1. Kunemaruka. 10
Tema 2. lunamuka 10
Tema 3. CraTtuka 5)
TBEPAOTO TeJA.
Tema 4. 3akoHbI 10
COXpaHEHHUS B MEXaHHKE.

Paszoen 3. Monexkynapnas ¢pusuka u Tema 1. OcHOBBI 15

mepmMoOuHamuKa MOJIEKYJISIPHO-
KHUHETUYECKOU TEeOpHH.
Tema 2. 20
TepMoauHamuka.
Tema 3. ArperaTHbie 14
COCTOSIHHS BEIIECTBA.

Pazoen 4. Inekmpoounamuxa. Tema 1. DnekTpuyeckoe 24
noJie.
Tema 2. [TocTostHHBIHN 24
AIIEKTPUYECKUN TOK.




Tema 3. Toku B 6
pa3IMYHBIX Cpelax.
Du3uuecKkuilt nPAKMUKyM. - 16
Pe3epBHOE BpeMmsi - 10
O0111ee KOJIMYECTBO YPOKOB 110 POrpamMme - 170
Temamuueckoe naanupoeanue
11 knacc
Y4eOHO-TeMaTHYECKHH TJIAH.
(5 ypokoB B Henento, Bcero — 170 ypokoB).
Ne pazgeaa, Ne Tembl, KoumnuyecrBo
HAaNUMCHOBAaHUC HaAauMMCHOBaHHE YPOKOB
pa3aeJa. TEMBI.
Pa3zoen 4. Inekmpoounamuxa. Tema 4. MarauTtHoe noJe. 14
Tema 5. DneKkTpoMarHuTHas 13
WHTYKIIHSL.
Pa3zoen 5. Konebanus u eéonnot. Tema 1. Mexannueckue KoJieOaHUs 10
Tema 2. DnekTpoMarHuTHbIE 15
Kose0aHusl.
Tema 3. Mexanuueckue u 10
AJIEKTPOMArHUTHBIC BOJTHEI.
Tema 4. Onrtuka. 25
Pazoen 6. Ocnoswl cneuuaivnoil 5
meopuu OmHOCUMeIbHOCHU.
Pa3zoen 7. Keanmoesas puzuxa. Tema 1. KopryckyJisipHO-BOJIHOBOM 15
JTyau3M.
Tema 2. ®usuka aToma. 5)
Tema 3. @u3uka aTOMHOTO SApa U 5
9JIEMEHTAPHBIX YaCTHII.
Pazoen 8. Inemenmul acmponomuu u - 12
acmpoghuzuxu.
Du3uuecKkuil nPAKMUKyMm. -
16
Cucmemamuszayus u -
0000wenue 15

npeomMemHozo




cooepircanus u onsima
oeamenbHOCHU,

npuoodpeménnozo

npu usyuenuu Kypca ¢uzuxu 10-11
Knaccos

Pe3epBHOE Bpems

O011ee KOJIMYECTBO YPOKOB 110
nporpamMmme




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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