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INOACHUTEJIBHASA 3AITMCKA

[Tporpamma mo u3rke Ha ypoOBHE CpeHEro 00IIero 0opa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOKECHHIMA
U TpeOOBaHMM K pe3yiapTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTENIbHOW IMPOrpaMMbl, MPEICTABICHHBIX B
OI'OC COO, a Takxke c yuéroMm (QenepanbHON paboueld mporpamMmbl BocnuTanus W KoHuenun
npenojaBaHus yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHbIX opranusanusax Poccuiickoit @enepanuu,
peann3yoIurxX OCHOBHBIE 00pa30BaTEIbHbIC IPOrPAMMBI.

[Iporpamma 1O ¢u3uKe ompenenser o0sA3aTenbHOe MPEIMETHOE COJEpKAaHHE, YCTaHABIMBACT
PEKOMEHAYEMYIO IIOCJIEOBATEIIbHOCTh HM3Yy4eHHMs TEeM U pa3fesioB ydyeOHOro mnpeaMera ¢ Y4€ToM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKH y4eOHOro Ipolecca, BO3pPACTHbIX 0COOEHHOCTEH
obyuaromuxcs. [Iporpamma no ¢usuke Na€r npeAcTaBIeHUE O LENAX, COJIEpXKaHMM, OOLIEH cTpaTeruu
o0y4yeHMs, BOCIIMTaHHUA M pa3BUTHS OOydarOUIMXCS cpeacTBamMu ydeOHoro mnpenmera «®dusuka» Ha
yr1yOnE€HHOM YpOBHE.

N3zyuenne kypca (Gu3MKH YrayOIEHHOTO YPOBHS IMMO3BOJISIET PEaTM30BaTh 334aud MpOo(hecCHOHAIBHON
OpPHEHTAINH, HAIIPABJICHO HA CO3/IaHUE YCIOBUHU JUIS MPOSIBICHUS CBOUX MHTEIJUICKTYaJIbHBIX M TBOPUECKUX
CTIIOCOOHOCTEH KaXIbIM OOYYaroIMMCs, KOTOpble HEOOXOAMMBI ISl TPOJODKEHHS 00pa3oBaHUs B
OpraHu3alusaX Mpo(hecCHOHAIBHOIO 00pa30oBaHUs MO PA3IUYHBIM (PU3MKO-TEXHUYECKUM U HMHKEHEPHBIM
CHELUATBHOCTSM.

B mporpamme mno ¢usuke onpenensioTcs IUIAHUPYEMble pe3yJbTaTbl OCBOCHHs Kypca (DU3MKHM Ha
YPOBHE CpeAHEro o0Iero oopazoBaHMs: JMYHOCTHBIE, METANPEIMETHbIE, IPeAMETHbIe (Ha YyriyOaEHHOM
ypoBHe). HayyHO-MeTOHONOTHYECKOH OCHOBOW sl pa3padOTKW TpeOOBaHMHA K  JIMYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yibTaTaM OOYYaroIuXcs, OCBOMBIIMX NPOrpaMMy 1O (HU3MKE Ha
YpPOBHE CpEIHEro 00IIero oopa3oBaHUs Ha YriayOJIEHHOM YpPOBHE, SIBISIETCS CHUCTEMHO-ACSITEIIbHOCTHBIN
MOJIXO/.

[Tporpamma no (pu3KKe BKIIOYAET:

IUIAHUpYEeMbIE DPE3Yy/lbTaThl OCBOCHUS Kypca (HU3UMKM Ha YriaiyOlIEHHOM YpOBHE, B TOM 4HCIE
IPEeIMETHBIE PE3YNIbTAThI 10 T01aM 00YUYEHHUS;

cojiepkanue yueoHoro npeamera «dusnkay no rogaM o0ydeHusl.

ITporpamma o ¢u3uKe UMEET NPUMEPHBIA XapakTep U MOKET ObITh MCIIOIb30BaHA YUUTEIAMHU (HUZNKU
IUISL COCTABIICHHS CBOMX Pa00YHX IPOTPaMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPYECKYI0 HMHHIMATHBY YUYUTENEH W IPeroCTaBiseT
BO3MOYKHOCTH JUIS pPEANTHM3alUU Pa3IMYHBIX METOAMYECKHX TOAXOJ0B K TMpErnojaBaHUi0 (u3uku Ha
yrITyONI€HHOM YPOBHE IPH YCIOBHH COXPaHEHHsI 00s13aTEbHOM YacTh CoAep KaHus Kypca.

du3nka Kak Hayka 0 HanboJsee oOIIMX 3aKOHAX MPUPO/IbI, BHICTYIAs B KauecTBe y4eOHOro npeaMeTa B
IIKOJIe, BHOCUT CYILLIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHUI 00 okpyxkatomeM mupe. llIkonbHbIN Kype hu3uku
— CHCTEeMOOOPA3YIOIIMHA Il €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEAMETOB, OCKOJIBKY (PU3NYECKHE 3aKOHBI
Je)KaT B OCHOBE NPOILIECCOB U SIBJICHUH, M3y4aeMbIX XHUMHUEH, Ouonorueil, ¢usnyeckoil reorpadueit u
actpoHoMuel. Vcnonp30oBaHWE W aKTHUBHOE NMPHMEHEHHE (M3WYECKUX 3HAHWUN OMpEAEIHIIO XapakTep H
OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DHEPreTHKH, TPAHCIIOPTa, OCBOCHHS KOCMOCA,
MOJTyYCHHsI HOBBIX MaTEpHajoOB C 3aJlaHHBIMH CBOHMCTBaMH. V3ydeHue (U3MKKM BHOCHT OCHOBHOHW BKJIQJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOyvaromierocsi, B (OPMUPOBAHHE yMEHHH
PUMEHSATH HAyYHBIH METO/ IO3HAHUS MPH BHIOJIHEHUH MU Y4eOHBIX MCCIIEJOBAaHUM.

B ocHOBy kypca (Qu3MKH Ha YpOBHE CpeAHero oOuiero oOpa3oBaHHUs MOJOXKEH psJ HJEH, KOTOpbIe
MO>KHO paccMaTpuBaTh KaK MPUHLUIIBI €r0 MOCTPOSHHUS.

Hoea yenocmnocmu. B cOOTBETCTBUM € HEW Kypc SIBISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH COIEPIKUT
MaTepHall u3 BCEX pa3/esioB (PH3HMKH, BKIFOYAET KaK BOMPOCHI KIIACCHYECKOH, TaK U COBPEMEHHON (U3UKH.



Hoesa zenepanuzayuu. B COOTBETCTBHM C HEM MaTtepual Kypca Pu3nKu o0beAUHEH BOKPYT (PU3UICCKUX
teopuid. Benymum B kypce saBisercss GopMUpOBaHUE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepuu,
BELIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanoiaracT uCIoJb30BaHUE T'YMaHUTAPHOTO MOTEHIHAIIA
¢u3n4ecKoil HAayKH, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKKM C pa3BUTHEM OOIIeCTBa, a TaKKe C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTHYECKUMU IIPOOIEMaMHu.

Hoesn npuxknaonoii nanpasnennocmu. Kypc Gpusuku yriryoa€HHOT0 YpOBHS MPEATNONIAracT 3HAKOMCTBO
C HIMPOKUM KPYTOM TEXHHUYECKHUX W TEXHOJOTHYECKHUX MPHIOKEHUH M3y4yeHHBIX TEOpuil U 3akoHOB. [Ipu
3TOM PAacCMaTPHUBAIOTCS HA YPOBHE OOIIMX MPEACTAaBICHUN M COBPEMEHHBbIE TEXHHUYECKHUE YCTPONCTBA, U
TEXHOJIOTUH.

Hoesa rxonocuzayuu peanusyeTcsl MOCPEICTBOM BBEACHHS 3JEMEHTOB COJIEP)KaHHUsS, MOCBSIIEHHBIX
HKOJIOTUYECKUM Tpo0IeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHHUKH U TEXHOJOTHH, a
TaKxke 00CyKACHUs IPOOIeM PalMOHAIBHOTO IPUPOIOTIONB30BAHUS U HKOJIOTHUECKOM OE30MaCHOCTH.

OcBoeHHe coJepKaHusl MPOTpaMMBbl IO (PU3HKE JOJKHO OBITh IMOCTPOCHO HAa MPHUHIIMIIAX CHCTEMHO-
NEeSTeNIbHOCTHOrO mnoaxoaa. s ¢u3MKM peanu3anusi 3TUX NPUHLUIIOB Oa3upyeTcs Ha MCIOJIb30BaHUU
CaMOCTOSITENIFHOTO JKCIEpUMEHTa KaK IOCTOSHHO JeicTByromero ¢akropa ydebHoro mpouecca. Jlis
yriayOn€HHOTO YPOBHA — 3TO CHCTEMa CaMOCTOSITENIbHOTO YUYEHHYECKOTO SKCIIEPHUMEHTA, BKIIOYAIOIIETO
(bpoHTaNbHbIE YUEHUYECKUE OMBITHI MPH M3YYEHUHU HOBOTO MarepHuala, J1abopartopHbie paboThl U paboThI
npakTukyma. [Ipu 3ToM BO3MOXKHBI [1Ba criocofa peanu3anuu GU3ndeckoro NpakTukyma. B mepBom ciydae
IIPaKTUKyM IpoBoauTcs aubo B koHie 10 m 11 xnaccos, n1ubo mocie mepBoro U BTOPOro IMOJYTOJUN B
Ka)KJIOM M3 3TUX KiaccoB. Bropoil crioco6 — 3To uHTerpanus paboT NpakTuKyMa B CUCTEMY J1a00paTOPHbIX
paboT, KOTOpBIE MMPOBOAATCS B Tpoliecce n3ydeHus paszaena (temsl). [Ipu aTom mon pabotamu nmpakTHKyma
MIOHUMAETCS CaMOCTOSTEIbHOE HCCIEI0BAaHUE, KOTOPOE MPOBOJUTCS IO PYKOBOJCTBY CBEPHYTOIO,
00001mEHHOT0 BUAa O€3 MOImaroBoi HHCTPYKIINH.

B nporpamme no ¢usnke cucteMa y4YeHUYECKOTO SKCIIEPUMEHTA, JJa0OPATOPHBIX pabOT U MPaKTUKyMa
MIpeJICTaBJICHA €AUHBIM IMepeuHeM. BbiOop TeMaTuKu A7 3TUX BUAOB YYEHHMYECKHX MPAKTUYECKUX PadoT
OCYILIECTBISICTC Y4YaCTHUKaMU 0OpPa30BaTENLHOIO Ipolecca HCXOAs M3 OCOOEHHOCTEH MNOypOYHOTO
IUTAHUPOBAHMS U OCHalleHusl kabuHera ¢usuku. [Ipu 3TOoM obecnednBaeTcst OBiaZeHHE O0y4YarOIIMMUCS
YMEHUSIMH TPOBOAUTH MPSMbIE M KOCBEHHBbIE WM3MEpPEHHUs, HCCIEIOBaHMS 3aBHUCUMOCTEM (U3NYECKUX
BEJIMYMH U TIOCTAaHOBKY OIBITOB IO MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yAeNsSeTCs PEUIEHHIO Pacd€THBIX M KayecTBEHHBIX 3adad. llpu stom g
pacu€THBIX 3aJa4 MPUOPUTETOM SBIISIIOTCS 3aJaud C SIBHO 3a/laHHOM M HESBHO 3aJaHHOM (U3NYECKOU
MOJIETIBIO, TO3BOJIAIOIINE IPUMEHATh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOIO pas3zeia Kypca,
TaKk U WUHTErpupys NPUMEHEHHE 3HAHUN W3 PasHBIX pa3fesoB. g KadyeCTBEHHBIX 3ajad MPUOPUTETOM
ABJISIIOTCSL 3a/laHUsl Ha OOBsICHEHUE/NpeAcKa3aHue NpPOTEeKaHUs (U3NYECKUX SIBICHHUH M MpPOIECCOB B
OKpyKaroliel JKu3HH, TpeOyromiue BblOOpa (u3nuecko MoJenu Juid CHUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu @I'OC COO k MarepHalbHO-TEXHUYECKOMY 00ECIIEUeHHI0 Y4eOHOTO
mporecca Kypc (u3uku yriayos€HHOTO YpPOBHS Ha YPOBHE CpPEIHETO O0O0IIero oOpa3oBaHUsS IOJDKEH
U3y4aTbCcs B YCIOBHUSIX MpEeAMETHOTo KaOuHera. B kabuHere (U3MKM AOKHO OBITH HEOOXOIUMOE
nabopaTopHoe 000pyAOBaHUE JUISl BHIIOJIHEHUS YKa3aHHBIX B IPOTrpaMMe MO (PU3HUKE YUCHHUUECKUX OIBITOB,
71a00paTOpHBIX PabOT M padoT MPAKTUKYMa, a TAKXKE IEMOHCTPAIMOHHOE 000PY/JOBaHUE.

JleMoHCTpalmoHHOe 000pyaoBaHue (OpMUPYETCS B COOTBETCTBMM C MPHUHIUIIOM MHUHUMAIbHOU
JOCTaTOYHOCTH M OOECleYrBaeT IOCTAHOBKY MEPEUYMCICHHBIX B MporpamMme Mo (U3MKE KIIOUEBBIX
JI€MOHCTpPALMN JIJIS1 UCCIIEIOBAHMSI MU3Y4aeMbIX SIBIIEHUN U MPOLIECCOB, IMIUPUUECKUX U (yHIaMEHTATIbHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.



JlabopaTtopHoe oOopyaoBaHWE [JIi YYEHUUYECKUX MPAKTHYECKUX padboT ¢GOpMHpPYETCsS B BHJC
TEMaTUYECKMX KOMIUIEKTOB M OOecreuuBaeTcss B pacdyére OJHOr0 KOMIUIEKTAa Ha JBYX OOYYaroIuXcs.
TemaTnueckue KOMIUIEKTHI JJaOOPaTOPHOro OOOPYIOBaHUS JOJKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM
MCIOJIb30BAHNHU AHAJIOTOBBIX M IH(POBBIX MPHOOPOB, @ TAKKE€ KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BUie HU(PPOBBIX TAOOPATOPHIA.

OCHOBHBIMH LETSIMH U3Y4EHUS! PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:

(dbopmMHEpoBaHKE UHTEPECA U CTPEMIJICHUS 00yUAIOIINXCSI K HAYYHOMY M3YUEHHIO TPUPOIbI, Pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH];

pa3BUTHE INPEACTABICHUH O HAYYHOM METOJe IO3HaHHA M (OPMHUPOBAHUE HCCIIEIOBATEIBLCKOTO
OTHOILICHMSI K OKPY>KAIOLIUM SBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3y4eHHs OCHOB CTPOCHMsI MaTepuu M
(byHIaMEeHTAIbHBIX 3aKOHOB (DH3HUKH;

¢dopmMHupoBaHHE YMEHUH OOBSICHATH SBJICHHUS C HCIOJIb30BaHMEM (HM3MYECKMX 3HAHUW W HAYYHBIX
JI0Ka3aTeNbCTB;

(dbopMHUpoBaHKE MPENCTABICHUH O pOIU (GU3UKU IS PA3BUTHUS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKHU U
TEXHOJIOTHI;

pa3BUTHE NPEJCTaBICHUH O BO3MOXKHBIX cdepax Oyaymed npopeccHOHAIbHON eATebHOCTH,
CBSI3aHHBIX ¢ (PU3UKOM, IOATOTOBKA K JAaJbHEHIIEMY 00YYEHHUIO B 3TOM HAIIPaBICHUU.

JlocTuKeHHe THX LieJed o0ecrieunBaeTcs pelIeHneM CIeAYIOIINX 3a/1ad B Ipolecce U3y4eHus Kypca
(Gbu3MKK Ha YPOBHE CPEAHETO 00MIero 00pa3oBaHUS:

npuoOpeTeHrue CHUCTeMbl 3HaHMKW 00 OO0muX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHsX,
BKJIIOYAass MEXAHHKY, MOJEKYISPHYIO (HU3UKY, SJICKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY M DIEMEHTHI
acTpo(hu3uKH;

(dbopMHupoBaHUE YMEHUN NPUMEHSTh TEOPETHUECKUE 3HAHHS NIl OOBSICHEHUS (PM3UYECKUX SIBICHUIN B
IPUPOJIE U AJIS IPUHSTUSA IPAKTUUYECKUX PEILICHUH B TOBCEAHEBHOM KU3HM;

OCBOEGHHE CHOCOOOB pELICHUs pa3IMYHbIX 3aJad C SBHO 33JaHHON (u3nuyeckol MoJenblo, 3ajad,
MOJIPa3yMEBAOIINX CAMOCTOATENbHOE CO3aHne (PU3NIECKOM MO/IEH, aIeKBATHON YCIOBUSAM 3ajlauH, B TOM
qucie 3a/a4 HH)XKEHEPHOT0 XapaKkTepa;

MOHUMaHKe (PU3NYECKUX OCHOB W MPUHIUIIOB JCUCTBUS TEXHHYECKUX YCTPOHCTB M TEXHOJIOTHYECKUX
MIPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJIAMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS U MPOBEACHUS (PU3NIECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ MHTEPIpETauy HHPOPMAIIUH, OTIPEICICHHUS JOCTOBEPHOCTH TIOIYYEHHOTO PE3YIbTaTa;

CO3JIaHM€e YCIOBUHN JJIS pa3BUTUSI YMEHUH IPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOH 1€ TEbHOCTH;

pa3BUTHE HHTEpeca K chepaM npodecCHOHANbHOM NesITeIbHOCTH, CBI3aHHOM ¢ (PU3UKOH.

B cootserctBum ¢ TpeboBanussMu PI'OC COO yrinyOnéHHBIH ypOBEHb MU3yUeHUsl y4eOHOro MpeaMeTa
«Pu3uKa» Ha YpOBHE CpEeAHEro obuero oOpa3oBaHUs BBIOMpAeTCs OOYYAIOUUMMCA, MUIAHUPYIOUIMMHU
MPOJIOJKEHHE 00pa30BaHus M0 CHEIUATBHOCTIM (PU3HKO-TEXHUUECKOTO MPOQUIIS.

Ha msyuenue ¢usuku (yriyOn€HHBIH YpOBEHb) Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHMs OTBOJUTCS
340 gacos: B 10 xmacce — 170 gacos (5 yacoB B Heaento), B 11 kimacce — 170 gacoB (5 9acoB B HENEIO).

[Ipemtaraemserii B mporpamMme 1o (QHU3UKE MEPEYCHb JTA0OPATOPHBIX W MPAKTHYECKUX PAOOT SBISETCS
PEKOMEHIOBAaHHBIM, YUYUTENb JAeJaeT BBIOOP MNpOBEACHHsS JTa0OpaTOPHBIX PAa0OT M OMBITOB C Y4YETOM
WH/IMBUYAJIbHBIX OCOOCHHOCTEH 00yJaromuxcs.

COAEPXAHUE OBYYEHUSA

10 KJIACC

Paszpnen 1. HayuHblit MeTO O3HAHKMS NPUPOABI.

®dusnka — (pyHIaMEeHTaNbHAs Hayka O mpupoje. HaydHblid MeTo IO3HAHUS M METOJbI MCCIIEOBAHUS
(bu3NYeCKUX SIBICHUH.



DKCIIepUMEHT U TeOpHUs B Mpoliecce o3HaHus npupoasl. HabmoneHnue u skcriepuMeHT B (PU3HKe.

CriocoObl m3MepeHus: (pU3WYECKUX BEIWYWH (aHAJOTOBBIE M IU(POBBIE M3MEPUTEIBHBIE TPUOOPHI,
KOMIIbIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[TorpemHocTu n3MepeHuit PU3NUecKuX BeIUYUH (a0COTIOTHASE U OTHOCUTEIIbHAS ).

MonenupoBanue GU3NIECKUX SBICHUH U MPOLECCOB (MaTepraibHasi TOYKa, aDCOIOTHO TBEPIOE TENO,
ujeabHas JKUJIKOCTb, UACAJIbHBIA Ta3, TOYEUHBIN 3apsan). I'mnore3a. OU3MUECKUil 3aKOH, TPAHULIBI €rO
IpUMEHUMOCTH. PU3HUEcKasi TeOpusl.

Ponp u mecro ¢usuku B (popMHUpPOBAHMHM COBPEMEHHOM HAay4yHOW KapTHHBI MHpa, B MPAKTHUECKOU
NesITeIbHOCTH JIFO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomoi, nPAKMUKYM.

W3mepeHue cuibl TOKa W HANPSDKEHUS B IENM IOCTOSHHOIO TOKA IPH IMOMOINM AHAJIOrOBBIX MU
U POBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ U poBoii Jaboparopueit o ¢usuke. [Ipumepsl u3mepeHust GU3MUECKUX BEIWYHH TPU
MOMOIIIM KOMITBIOTEPHBIX TaTYUKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe ABrxeHrue. OTHOCUTEIbHOCTh MEXaHUYECKOTo JBMKeHus. Cucrema oTcuéra.

IIpsimast 1 oOpaTHas 3aaull MEXaHUKH.

Paaunyc-BekTop MaTepHaabHON TOUKH, €r0 MPOEKLHUN Ha OCH CUCTEMBbI KOOpAUHAT. TpaekTopus.

[lepememenue, cKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE MaTepHabHOU
TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KoopAuHAaT. Cli0’keHue epEeMEIICHUN U CI0XKEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBWKEHHE. 3aBUCHMOCTHh KOOPIHMHAT, CKOPOCTH,
YCKOPEHHUS U IIYyTH MaTepUAIbHOW TOYKU OT BPEMEHH U MX Tpa(uKH.

CBobomHOe maneHue. YCKOpEeHne cBOOOAHOTO majaeHus. J{BrKeHHe Tena, OpOIICHHOTO IMOJ YIJIOM K
TOPU30HTY. 3aBUCHUMOCTb KOOPJAMHAT, CKOPOCTH U YCKOPEHHUS MaTepUalbHOM TOYKM OT BPEMEHHU M HUX
rpadukH.

KpuBonuneiinoe nBuxeHue. J[BUKeHHE MaTEepUAIbHOM TOUYKH MO OKPYKHOCTH. YTJIOBas W JIMHEHHas
ckopocth. Ilepmon um wactora oOpamenus. LleHTpocTpemuTensHoe (HOpPMaibHOE), KacaTelbHOE
(TaHTEHIIMAIFHOE) U MTOJTHOE YCKOPEHHE MaTepHAIbHOM TOYKH.

TexHUYeCKHEe yCTPONCTBA M TEXHOJOTUYECKHE MPOIECCHI: CITHIOMETp, IBM)KEHUE CHAPSIOB, IICTTHEIC,
mectepéHUaTeie M peMEHHBIE TIepeaad, CKOPOCTHBIC JTH(THI.

Hemoncmpayuu.

Mogens cucteMbl 0TCUETA, WIUTIOCTPALIUS KHHEMAaTHYECKUX XapaKTePUCTHK JIBUKEHHUS.

CriocoObl uccie0BaHus IBUKEHUH.

WnmocTpanys npeieIbHOro nepexoia U U3MepeHre MIrHOBEHHOM CKOPOCTH.

ITpeoOpa3oBanue NBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenne nBmxeHns Tena, OpOMEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasienne cKOpoCTH MpH JBMKEHUH TTO OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MyTel, TPAeKTOPH, CKOpOCTeil NBHUXKEHHS OJIHOTO M TOTO K€ Tella B Pa3HbIX CHCTEMax
OTCUéTa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

M3yuenne HepaBHOMEPHOI'O ABMKEHHMS C IIEITbIO OIPeIeNIEHIs] MTHOBEHHON CKOPOCTH.

W3mepenne yCKOpeHHsI TPH MPSIMOJIMHEHHOM pPaBHOYCKOPEHHOM JIBM)KEHUH 1O HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH TPU PaBHOYCKOPEHHOM JIBH)KCHUH.



N3mepenne yckopeHHss CBOOOJHOTO TajeHUs (PEKOMEHIIOBAHO  HCIIOJIb30BaHHE ITU(POBOM
nabopaTopun).

N3yuenne paBWKEHUsT Tela, OpOIIEHHOTO TOPU3OHTaIbHO. IIpoBepka THIIOTE3BI O TPSIMOM
IIPOIOPLIMOHAJIBHOM 3aBUCUMOCTH MEX]y JaIbHOCTBIO M0JIETA M HAYAJIIBHON CKOPOCTBIO TEJA.

N3ydeHne nBUKEHUS TejIa 110 OKPYKHOCTH € IOCTOSIHHOM 110 MOZYJI0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TEpHOAa 00palieHnss KOHMYECKOTO MasiTHUKA OT €r0 IapaMeTpoB.

Tema 2. /lunamuxa.

[lepBbiit 3akoH Hprorona. MHepuumanbHbie cucteMbl oTcu€ra. IIpuHuun otHocutenbHOcTH ['amunes.
Heunepuuanbubie cucteMsl oTcuéTa (OnpeaeacHue, mpumepsl).

Macca tena. Cuna. [IpuHIUn cynepno3uiuu cui.

Bropoii 3akon HetoToHa /1719 MaTepuaibHON TOUKH.

Tpernii 3akoH HpIOTOHA [UIs1 MaTepUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHS. DKBUBAJICHTHOCTh IPABUTALIMOHHON 1 MHEPTHON MACCHI.

Cuna TspxkecTH. 3aBHCUMOCTh YCKOPEHUS! CBOOOIHOTO MACHHSI OT BHICOTHI HaJl TOBEPXHOCTHIO TIAHETHI
1 OT reorpaduveckoil mupoTsl. J[BmKeHne HEeOECHBIX TeNl W MX CIYyTHUKOB. 3akoHbl Kerutepa. Ilepsas
KOCMHYECKAsi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyHIerocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus: CKOJIbKEHUS U cuiia TpeHus nokosa. Kosdduument tpenus.
Cuna CcONpOTUBIICHUS MpPU JABUKEHUU TelNa B JKUJIKOCTH WM Ta3e, €€ 3aBUCHUMOCTb OT CKOPOCTH
OTHOCUTEIBHOTO JIBUKEHUSI.

Hasnenue. I'mapocrarnueckoe aasieHue. Cuna Apxumena.

TexHu4eckue yCTpONCTBA M TEXHOJOTUYECKUE MPOIECCHI: MOAIIMITHUKY, ABUKEHUE HMCKYCCTBEHHBIX
CITyTHHKOB.

Hemoncmpayuu.

Habntoienue ABM>KEHUS TNl B MHEPLHUATBHBIX M HEMHEPIHUAIBHBIX CHCTEMax OTCUETA.

[IpuHUUIT OTHOCUTENBHOCTH.

Kauenne nByX HWIMHAPOB WM IIApPOB Pa3HOM MAaCChl C OJIMHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO
HEWHEPLHUAIbHON CUCTEMBbI OTCUETA.

CpaBHeHHE paBHOJEHCTBYIOIIEH MPUIOKEHHBIX K TEIy CHUJ C IMPOU3BEIEHUEM MAacChl Tella Ha €ro
YCKOpEHHUE B MHEPLUATbHON CUCTEME OTCUETA.

PaBeHCTBO cuJil, BOSHUKAIOLIUX B PE3YJIbTaTe B3aUMOJICHCTBUS TEll.

N3mepenne mace 1o B3anMoIEVCTBHUIO.

HesecomocTs.

Bec tena npu ycKOpeHHOM NOBEME U NAJICHUMN.

[{enTpoOexHbIE MEXaHU3MBI.

CpaBHeHME CHIT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKECHHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

N3mepenue paBHOAEHCTBYIOIIEH CUJI TPU ABMXKEHUHU OpycKa 10 HAaKJIOHHOM MIIOCKOCTH.

[IpoBepka rumore3bl 0 HE3aBUCUMOCTH BPEMEHM JIBM)KEHHUS Opycka MO HAKJIOHHOW IJIOCKOCTH Ha
3aJlaHHOE PAcCTOSHUE OT €r0 MacChl.

HccnenoBanue 3aBUCMIMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pasIle, OT UX
nedopMaruu.

W3ydenne IBUKEHHS CUCTEMBI TEJ, CBSA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 NETKuil OJI0K.

N3mepenne kodduiieHTa TpeHUs 0 BeIMYMHE YTI0BOro koddduienta 3aBucuMoct Foy(N).

HccnenoBanue nBukeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM KO (UITUEHTOM TPEHUS.

W3ydeHnue aBUKEHUsS IPpy3a Ha BaLy C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.



AbcomotHO TBEpOoE Teno. [TocTynarensHoe U BpalaTesbHOE JBUKEHUE TBEPIOTO Tesla. MOMEHT CHIIBI
OTHOCHUTENIBHO OCHM BpamieHud. Ilnewo cunbl. CnoxkeHue cuil, NPHUIOKEHHBIX K TBEpAOMY Tedy. LleHTp
TSKECTH TeJa.

YcnoBus paBHOBECUS TBEPAOIO Tea.

VYcroitunBoe, HEyCTOMUNBOE, OE3pa3InyHOE PABHOBECHE.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: KPOHIUTEHMH, CTPOUTEIBHBIM KpaH,
peméTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

Ycnosus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPALLICHUS.

KoHcTpynpoBanue KpOHIITERHOB U PACUET CUIT YIIPYTOCTH.

N3yuenue yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO ILIOMIAb OIIOPHI.

Tema 4. 3akonvl coxpanenusn ¢ MexaHuxe.

HMnynbc MaTeprabHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOUEK. LIEHTp Macc cucTtemMsl MaTepuaIbHbBIX
Touek. Teopema 0 ABM)KEHUH LIEHTPA Macc.

HMmysibe CHIIBI M N3MEHEHHE UMITYJIbCA Tela.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBMKEHUE.

MomeHT wnMIynbca MaTepualbHOW TOYkd. [IpencrtaBieHuMe O COXpaHEHMM MOMEHTa HMITYJbCa B
LEHTPAJIbHBIX NOJIAX.

Pabota cuibl Ha MaJloM ¥ Ha KOHEYHOM TiepementieHnn. I paguueckoe npeacraBieHne padboTsl CUIIBL.

MomHOCTb CHIIBIL.

Kunernueckass sHeprus marepuaibHOH Touku. TeopemMa 00 U3MEHEHMHM KHHETHYECKOM 3SHEpruu
MaTEpHUaIbHOU TOYKH.

IToreHumaneHble M HENMOTEHUMANbHbIe CWIbl. IloTeHumaneHas sHeprus. lloreHuuanbHas sHeprus
yrpyro aegopMupoBaHHOM NpyxkHuHbI. [loTeHIManbHas SHEprust Teiaa B OAHOPOJHOM IPAaBUTALMOHHOM
nosie. [loTeHnnanbHas SHEprus Tesla B TPaBUTALMOHHOM IOJI€ OJHOPOIHOIO Iapa (BHYTpU U BHE IIapa).
Bropas xocMuueckas CKopocTb. TpeThsi KOCMUYECKAst CKOPOCTb.

CBsi3p pabOThl HEMOTEHLHAIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW SHEpruu CUCTEMbI TeJ. 3aKOH
COXpaHEHUsI MEXaHUYECKON DHEPTHUN.

VYipyrue u Heylnpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyu i UaeanbHOM JKUIKOCTU KaK CIIEACTBHUE 3aKOHA COXPAHEHHUS MEXAHWYECKOU
JHEPTHUH.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKHE IIPOLECCHI: ABUXKEHUE PAKET, BOAOMET, KOIED,
MPYXUHHBINA TUCTOJET, THPOCKOI, (PUT'YpHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxTnBHOE ABIKEHIE.

N3mepenne MOLHOCTH CUIIBL.

V3MeHeHMe sHEepPruu Teja MpU COBEPILIEHUH PabOTHI.

B3auMHbIe TIpEeBpallleHUss KUHETUYECKONM M IOTEHLUHAIBHON HEPrUd IpHU JEUCTBUU HAa TEIO CHIIBI
TS’KECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe dHepruu npu cBOOOAHOM Na/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

N3mepenne nmnyipca Teaa no TOpMO3HOMY IYTH.



W3mepenue cuibl TATH, CKOPOCTH MOJENH IEKTPOMOOMIISI U MOIIIHOCTH CHJIBI TSTH.

CpaBHEHME U3MEHEHHUS UMITYJIbCA TEJNA C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHeHUs: UMITYJIbCa PUA YIPYTOM B3aUMOJEHCTBHH.

N3mepenne KNHETUYECKON SHEPTUH TeJla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHMS TIOTEHIIMAIBHOM HEPIUHU NPY>KUHBI C pabOTON CUIIBI TPEHUS.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPH IBMKEHUH TEJIa 10 HAKIIOHHOH IJIOCKOCTH.

Paznen 3. Moaekyaspaas Gu3suka u TePpMOIUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OcCHOBHBIE TIOJOXEHUsSI MOJIEKyJspHO-KuHeTHYeckoi Teopun (MKT), mx ombplTHOE 00OCHOBaHHE.
Huddys3us. bpoyHoBckoe ABukKeHHE. XapaKTep ABMKCHHSI U B3aMMOJEHCTBHS 4acTHUI] BemecTBa. Mojenu
CTPOCHHSI Ta30B, KUJIKOCTEH M TBEPIBIX Ted U OOBSCHEHUE CBOICTB BEIIECTBA Ha OCHOBE ITHUX MOJEINIEH.
Macca u pazmepsl Mosekyl (atoMoB). KonnuectBo Bemecta. Ilocrostnaast ABorazapo.

TemnoBoe paBaoBecue. Temmneparypa u crioco0sl e€ n3mepenus. llkana temneparyp Llenbcust.

Mozenb nieaabHOro ra3a B MOJIEKYJISIPHO-KHHETUYECKONH TEOPUU: YaCTULbI F'a3a JBUKYTCS XaOTUYECKU
Y HE B3aMMOJECHCTBYIOT JAPYT C IPYIOM.

l'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomtoTHas Temmneparypa (mIkana
temneparyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B UACAIbHOM Ta3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. [ paduueckoe npeacrapneHre U30MPOILIECCOB: H30TEPMa, U30X0pa, U300apa.

CBsi3b MEXKIy AaBICHUEM U CPEAHEN KMHETUYECKON SHEPTrHel MOoCTynaTesIbHOro TEMJIOBOTO JBUKEHUS
MOJIEKYJ UJI€JIBHOTO T'a3a (OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKONW TEOPUU HI€aIbHOIO ra3a).

CBsi3b a0COJIIOTHON TEMIIEPATYPHI TEPMOJUHAMUYECKON CHCTEMBI CO CPEIHEM KMHETHUUECKOU YHEprue
[IOCTYATENbHOT0 TEMJIOBOIO ABM)KEHUSI €€ YaCTHULL.

TexHuueckue yCTpoilcTBAa W TEXHOJIOTMYECKUE IIPOLIECCHI: TEPMOMETp, OapoMeTp, MOIydYeHHE
HaHOMAaTEpHaJIOB.

/emoncmpayuu.

Mopenu 1BUKEHHUS YaCTHULl BELLECTBA.

Mozens 6pOyHOBCKOTO JIBMXKEHUS.

Buneoponuk ¢ 3anuchbio peasbHOro OpOyHOBCKOTO JIBH)KEHUSI.

Huddysus xunkocreil.

Mogens onbita LlTepHa.

[IpuTsxeHne MOJEKyII.

Monenu KpUCTaNINYeCKUX PEIIETOK.

HaGntonenue u nccrieaoBaHie H30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

HccnenoBanue npolecca yCTaHOBJIEHHUS TEMJIOBOTO PaBHOBECHUS MPH TEIUIOOOMEHE MEeXy ropsueil u
XOJIOAHOU BOJIOM.

N3yuenne nzorepMuyeckoro mnpoiiecca (PeKOMEHI0BAaHO MCTOb30BaHUE MUGPOBOI TabOpaTOpUn).

N3ydenue n30XopHOTO Mporuecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunbol.

Tepmonunamuueckas (T/l) cucrema. 3ajaHrue BHEIIHUX YCJIOBUH JUIsl TEPMOJMHAMHYECKOW CHUCTEMBI.
Buemnne u BHyTpeHHHE napameTpsl. [lapameTpbl TepMOAMHAMUYECKON CHCTEMBbl KaK CPEJHUE 3HAYEHUS
BEJIMYMH, ONHCHIBAIOLINX €€ COCTOSIHUE HA MUKPOCKOIINYECKOM YPOBHE.

HyneBoe nHawano tepmoanHamuki. CaMONpoW3BOJIbHAS peslaKcalds TEPMOJAUHAMUYECKON CHUCTEMBI K
TEIJIOBOMY PaBHOBECHIO.



Mogens uIeanbHOr0 Tra3a B TEPMOJMHAMUKE — CHUCTEMa ypaBHEHMU: ypaBHeHHE MeHeneeBa—
Knanelipona u BbIpakeHHE MJIsI BHYTPEHHEW SHEPryU. Y CIOBHS NMPUMEHHUMOCTH 3TOM MOJEIU: HU3Kas
KOHIIGHTpAllMs YaCTHIl, BBICOKHE TeMIepaTypbl. BbelpakeHue aiii BHYTPEHHEW 3HEPruyd OJHOATOMHOI'O
UJEAIBHOTO Ta3a.

KBasucrarnueckue u HeCTaTHUECKUE TPOLIECCHI.

DnemeHTapHas paboTra B TepMoJaWHaMUKe. Brerumcnenue paboTel mo rpaduky mpormecca Ha pV-
JuarpaMme.

Temnonepenaua kak crnoco0 M3MEHEHHUsT BHYTPEHHEW HHEPrHuM TEPMOJAMHAMHUYECKON cucTembl 0e3
coBepuieHus padboTel. KoHBeK1Ms, TEMIONPOBOAHOCTD, U3ITy4EHUE.

KonmnuectBo Ttemnorel. TemnoéMkocTh Tena. YaenabHas W MOJISIPHAs TEIUIOEMKOCTH BEILECTBA.
VpaBHenue Maiiepa. VYaenbHas TeIJIOTa CropaHus TomuMBa. Pacd€r KoJiMyecTBa TEIUIOTHI IPHU
terutonepenaue. [lonstue o6 annabaTHOM mporecce.

IlepBbIif 3aKOH TepMOIMHAMHMKH. BHyTpeHHss sHeprus. KoimuuecTBo TemoTsl W paboTa Kak Mephl
M3MEHEHUS BHYTPEHHEH SHEPTrUu TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3ak0H TepMOAMHAMUKH ISl PABHOBECHBIX IPOLIECCOB: YEPE3 3a/laHHOE PABHOBECHOE COCTOSIHUE
TEPMOJUHAMHYECKON CUCTEMBI MPOXOAUT €MHCTBeHHAs aauabara. AOCOIIOTHAS TeMIeparypa.

Bropoiil 3ak0H TepMOAMHAMUKHU [1JI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO NEPENATh TEIJIOTY OT
Oosee xomomHOro Tena kK Oonee Harperomy Oe3 xommeHncauuu (Kmaysmyc). HeobpaTtumocTs mpHpOAHBIX
IIPOLIECCOB.

[Tpunimne! aeiictBus TernoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukia Kapno.

DKOJIOTHYECKHUE aCIEeKThI UCIIOJIb30BAaHUS TEIUIOBBIX JBUTaTENeH. TemioBoe 3arpsi3HeHNE OKpYyKaroIei
Cpebl.

TexHu4eckue ycTpoicTBa U TEXHOJOTUUECKHUE MPOIECCHI: XOJIOIUIBHUK, KOHIUIIUOHED, TU3CIbHBIA U
KapOIOpaTOpHBIN JBUTATENH, MapoBas TypOWHA, TMOJY4YEHHE CBEPXHU3KUX TEMIeEpaTyp, YTHIU3ALUS
«TETJIOBBIX» OTXOJIOB C MCIOJIb30BAaHHEM TEIUIOBOTO HAcoca, yTUIN3alus OMOOPraHUYECKOro TOTUIMBA s
BBIPAOOTKH «TETIOBOM» U DIIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenne TemriepaTyphl pu aquadaTUIECKOM PACIIUPEHUH.

Bo3nymiHoe orauso.

CpaBHeHHE YIENbHBIX TEIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHNS BHYTPEHHEH SHEPIHUH.

HccnenoBanmne aquabaTHOro mporiecca.

KomMmnbrorepHble MOJENH TETUIOBBIX JBUTaTENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

N3mepenne yienbHONU TEIIOEMKOCTH.

HccnenoBanue npoiiecca OCThIBAaHUS BEIIECTBA.

WccnenoBanue aquabaTHoro mporecca.

N3yuenne B3aWMOCBSI3W SHEPIHH MEXMOJICKYJISIPHOTO B3aUMOJACHCTBHS M TEMIIEPATyphl KUTICHUS
JKUJIKOCTEH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvl.

[TapooOpazoBanue u koHaeHcanus. VicnapeHue u KurneHue. Y elbHas TeIioTa napooopa3oBaHusl.

Haceiiennsle ¥ HeHachlllleHHbIE mapbl. KadecTBeHHass 3aBUCHUMOCTbh IUIOTHOCTH M JIaBJICHUS
HACBIIIEHHOTO TMapa OT TEeMMEpPaTyphbl, X HE3aBHUCUMOCTh OT 00BEMA HACHIIICHHOTO Mapa. 3aBUCUMOCTD
TEeMITepaTypbl KUTICHUS OT ABJICHUS B KUKOCTH.

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHASI BIIAXKHOCTb.



Tépnoe teno. Kpucramnmuyeckue u amopdHbIe Tena. AHU30TPOIHS CBOMCTB KpucTaiuioB. [linaBienue u
KpucTaymu3anus. Y neiabHast Tersiora miasneHus. Cyonumanus.

Hedbopmarmu TBEpAoro Tema. Pactsmkenme u cxatue. Cnur. Moayne IOnra. Ilpemen ympyrux
nedopMarui.

TennoBoe pacupeHue KUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE pacliipeHrne. AHTapMOHHU3M
TEIUIOBBIX KOJIEOaHWH YacTHIl BEMIECTBA KaK NMPUYMHA TEIUIOBOTO PACHIMPEHHS Tell (Ha KAa4eCTBEHHOM
YpOBHE).

[Ipeo6pa3zoBanue sHEPrUM B (Pa30BBIX Mepexoax.

VYpaBHeHHEe TEIIOBOro OanaHca.

[ToBepxHocTHOEe HaTskeHHe. KoapduiueHT MOBEepXHOCTHOTO HaTshkeHHs. KanuuisipHble sBIICHUS.
JlaBiieHre noa UCKpUBJIEHHON MOBEPXHOCTHIO kuaKocTu. dopmyia Jlamiaca.

TexHnuyeckue ycTpoicTBa M TEXHOJOTMYECKHE IIPOLECCHI: JKUJIKUE KPHUCTAIUIBI, COBPEMEHHBIE
MaTepHabl.

Jemoncmpayuu.

TeruoBoe pacimupenue.

CBoiicTBa HaCBILEHHBIX M1apPOB.

Kunenue. Kunenue npu noHMKEHHOM J1aBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUSI.

OnBITHI ¢ MBUIBHBIMHU IJIEHKAMH.

CmauuBanue.

Kanunnsipueie siBneHus.

Mopenn HEHBIOTOHOBCKOM KMJIKOCTH.

Crioco6bI U3MEPEHHS BIAKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS] KPUCTAJUIMYECKOTO BEILIECTBA.

Buapl nedopmanmii.

Hab6mronenue Mansix aedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yueHune 3akOHOMEPHOCTEN UCTIAPEHUS] KU AKOCTEH.

N3mepenne yaenbHON TEIIOTHI IIJIaBICHUS JIbJA.

N3yueHune CBOMCTB HACBHIICHHBIX NIAPOB.

N3mepenue abCoOTHOM BIIaXKHOCTH BO3/yXa U OLIEHKA MacChl NapOB B IOMEILLEHUH.

N3mepenne kod¢duiinerTa mnoBepXHOCTHOTO HATSHKEHUS.

N3mepenune monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JleopMaliiy pPe3MHOBOTO 00paslia OT MPUII0KEHHONW K HEMY CHJIBI.

Pa3nen 4. DuekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OnekTpu3aiusi Tel U e€ MPOsBICHUS. DJIEKTPUUYECKUU 3apsa. J(Ba BHUIa SIEKTPUUYECKHUX 3apsiiOB.
[IpoBOIHMKY, TUAIIEKTPUKHU U MOTYIPOBOJIHUKU. DIIEMEHTAPHBIN AIEKTPUUECKUH 3apsA]l. 3aKOH COXPaHEHUS
JIEKTPUYECKOTO 3aps/Ia.

B3anmoneiicteue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero gelictBue Ha 37EKTPUUECKHUE 3apsbl.

Hanpsok€anocts anektpuyeckoro mnoist. [IpoOubiid 3apsa. JIMHUM HanmpsHKEHHOCTH AJIEKTPHUUYECKOTO
noJiss. OAHOPOHOE AIIEKTPUUYECKOE TTOJIE.

[loTeHIMAaNBHOCTD  JNEKTPOCTATHUYECKOTO  MOJsA. Pa3HOCT  NOTEHIMAJIOB W HaIpsDKEHUE.
[ToTrennmanpHas 3HEprus 3apsaa B dJIEKTPOCTATHUECKOM mose. [loTeHnuman 31eKTpoCcTaTu4ecKoro Iods.
CBs13b HaNpsHKEHHOCTH MOJISL U Pa3HOCTH MOTEHLUAIOB JIJISl AJIEKTPOCTATUYECKOTO OIS (KaK OAHOPOIHOIO,
TaK ¥ HEOJTHOPOHOTO).



[TpuHIMTT Cynepno3UIIUKU AIEKTPUUECKUX TTOJIEH.

[Tone toueunoro 3apsiaa. [Tone paBHOMepHO 3apsbkeHHOHN cdepsrl. [lone paBHOMEpPHO 3apsSKEHHOTO TIO
00béMy mapa. [lone paBHOMEPHO 3apsKEHHON OECKOHEYHOU TIIOCKOCTH. KapTHHBI TUHUN HANPSKEHHOCTH
ATHUX IOJEN U DKBUIIOTEHIHAIBHBIX IIOBEPXHOCTEM.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM T10JIE. Y CJIOBHE PABHOBECHS 3aps10B.

JIM3IIEKTPUKY B 3JIEKTPOCTaTUUECKOM ToJie. J(nanekTpudeckas NpOHUIIAEMOCTh BEILIECTBA.

Kongencarop. 1eKTpoEMKOCTh KOHIEHCATOPA. DIIEKTPOEMKOCTD IIIOCKOI0 KOH/IEHCATOpa.

[TapamnensHOE coequHeHne KOHIeHcaTopoB. [lociaenoBarenbHOe COEIMHEHNE KOHACHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JIBrKeHne 3apsyKeHHON YacTHUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue  yCTpOMCTBA M TEXHOJIOTMYECKHE  MPOLECChl:  JIEKTPOCKOI,  3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHUE JIEKTPOIIpHOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne I'paada.

Jemoncmpayuu.

YCTpOUCTBO U IPUHIUIT ACUCTBUS IEKTPOMETPA.

DIEKTPUUECKOE M0JI€ 3apsSyKEHHBIX IIAPHKOB.

DNeKTprUYecKoe NoJie JBYX 3apsKCHHBIX TUIACTHH.

Monens anekTpocTaTuueckoro reueparopa (Bau ne I'paada).

[IpoBOIHUKY B 3IEKTPUUECKOM IOJIE.

DNeKTpoCcTaTUYECKas 3allUTa.

YCTpolCTBO U IEMCTBHE KOHAEHCATOPA TOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOLaJM IUIACTUH, PACCTOSHUS MEXIY
HUMH U JTUIJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus EeKTPUYECKOTO MOJIs 3apsSKEHHOI0 KOHAEHCATOPA.

3apsaka u pa3psKka KOHACHCATopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

OueHka cui1 B3auMOJCHCTBUS 3apSyKEHHBIX TEll.

Habmroienue npeBpalieHus SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B SHEPTUIO U3ITyUEHUs CBETOINO 1A,

N3yuenue npoTrekaHus TOKa B LIETIH, COAEPKAIIEH KOHIAEHCATOP.

Pacnipenenenne pa3HOCTH TMOTEHUMANOB (HANpPSDKEHWs) TPU  TOCIEAOBATEIIbBHOM COEIUHEHHUH
KOH/JIEHCAaTOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmosannwlit 3neKkmpuvecKuil Mox.

Cuna Toka. [TocTosHHBIN TOK.

VYcnoBust CyniecTBOBaHUS MOCTOSIHHOTO AJIeKTpuueckoro Toka. Mcrounuku toka. Hanpsoxkenne U u
SJC é&.

3akoH OMa U1l yJacTKa LETH.

DNEeKTpUUECKOe COMPOTUBJIEHHE. 3aBUCHUMOCTb CONPOTHBICHUSI OJHOPOAHOIO IPOBOJAHHUKA OT €ro
JUTMHBI Y TJI0OLa/IM MOTIEPEYHOT0 CeUeHHUs. Y IeTbHOE CONPOTHUBIIEHUE BEIIECTBA.

[TocnenoBarenbHOE, MapaiienbHOE, CMEUIAHHOE COEIUHEHHE IMPOBOAHHUKOB. Pacué€r pa3BeTBIEHHBIX
anekTpuyeckux uenei. [Ipasuna Kupxroga.

Pabota snexrpuueckoro Toka. 3akon Jxoyns—JIenma.

MOMHOCTD 3AEKTPUUYECKOTO TOKA. TerioBast MOLUIHOCTG, BbIIEIsIEMast HA PE3UCTOPE.

OJIC u BHyTpeHHee COMPOTHBICHHWE HCTOYHMKA TOoKa. 3akoH Owma ans MONHOW (3aMKHYTOI)
ANEKTPUYECKOH 1enu. MoIIHOCTh UCTOYHUKA TOKa. KOopoTkoe 3aMbIkaHue.

Konzgencarop B 1ienu noCTOSIHHOTO TOKA.

TexHUYEeCKHE yCTPOMCTBA M TEXHOJOTHYECKHE TPOIECCHI: aMIEPMETP, BOIBTMETP, PEOCTAT, CUETUUK
JNEKTPUYECKOMN SHEPTUH.



Hemoncmpayuu.

N3mepenne cuiibl TOKa U HapsHKEHMS.

HccnepoBanne 3aBUCHUMOCTH CWIIBI TOKa OT HANPSDKEHHs UISL PE3UCTOPA, JIaMIbl HAaKAJIWBaHUS H
CBETOUO/1.

3aBUCHMOCTh CONPOTUBIICHUS LWJIMHIPUYECKUX TMPOBOJHUKOB OT JJIMHBI, TUIOHIAJAH TOMNEPEYHOTrO
CEUEHUs U MaTepuaa.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT COIIPOTUBIICHHUS MTPU TOCTOSTHHOM HAIPSKEHUU.

[Ipsamoe uzmepenne IJIC. KopoTkoe 3aMblKaHUE TaJIbBAHMYECKOTO AJIEMEHTA M OLIEHKA BHYTPEHHETO
CONPOTHUBIICHUS.

Crnioco0Obl coeTMHEHUST UCTOYHUKOB Toka, DJIC OGaTapeid.

HccnepoBanue pa3HOCTH MOTEHIHUATIOB MEXY IOJIFOCAMU UCTOYHHMKA TOKA OT CUJIbI TOKA B LIETH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMENIaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBICHUS TPOBOIHUKOB.

HccnepoBanue 3aBUCUMOCTH CUJTBI TOKA OT HANIPSDKCHUS JJIS JTaMITbl HAKaJIMBaHUS.

YBenuueHue npesesia u3MepeHus amrnepMeTpa (BoJIbTMETpa).

N3mepenne D/1C 1 BHYTpEHHETO CONPOTUBIIEHNS HCTOYHUKA TOKA.

UccnenoBanue 3asucumoct 3/1C raibBaHU4ECKOT0 3J1€MEHTA OT BPEMEHH NP KOPOTKOM 3aMbIKAHHH.

HccnepoBanue pa3HOCTH MOTEHLUUATIOB MEXAY IOJIFOCAMU UCTOYHHMKA TOKA OT CUJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HON MOLTHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DneKTpruYecKasi IPOBOJUMOCTh Pa3IUYHBIX BEIIECTB. DJIEKTPOHHASI TPOBOUMOCTD TBEPIBIX METAJLIOB.
3aBUCHMOCTD COTIPOTUBIICHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTbD.

DneKTpuYecKuil TOK B Bakyyme. CBONCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MpPHUMECHas MPOBOAMMOCTH IMOJYHNPOBOAHMKOB. CBoiicTBa p—N-
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEKTpUYECKU TOK B DJIEKTPOIUTAX. ODJNEKTPOJUTHUYECKAs AUCCOLUMALHUS. OJIEKTPOJIU3. 3aKOHBI
®dapanes 111 SJIEKTPOIHN3a.

OnekTpuyeckuii TOK B ra3zax. CaMOCTOSITENIbHBIA W HECAMOCTOATENbHBIN pa3psia. Pasmuunbie THIBI
CaMOCTOATENBHOT O pa3psaaa. Monnus. [1nazma.

TexHUYECKHE YCTPOUCTBA U MPAKTUUYECKOE MPUMEHEHHE: Ta30pa3psIHbIC JaMIIbl, JJIEKTPOHHO-Ty4YeBast
TpyOKa, TOJYIIPOBOJHUKOBBIE TPUOOPHI: 1UOA, TPAaH3UCTOpP, (OTOAMOA, CBETOAHMOJ, TajlbBaHUKA,
paduHUpOBaHUE MENIU, BHIIJIABKA aTIOMUHUS, DJIEKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHMOCTb COMPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

3axoHbl a5ekTpoauza Dapazes.

HckpoBoii pa3psaa 1 NpOBOAMMOCTh BO3AyXa.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB M TIOTYIPOBOIHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTH AHO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habmonenue anekrponusa.

N3mepenue 3apsga 0JHOBAaJIEHTHOTO HOHA.

HccnepoBanue 3aBUCUMOCTH COITPOTUBIICHUS] TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOMN XapaKTePUCTUKH TUOA.

Pu3nyecKuil MPaKTHKYM.



CrocoObl  n3MepeHus (PU3MYECKUX BEJIWYMH C HUCIOJIb30BAHUEM AHAJIOTOBBIX U  LU(POBBIX
M3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIIOTHBIE U OTHOCHUTENbHBIE
MOTPEUTHOCTH U3MEpeHUH hru3nvecKux BenranH. OleHKa TPaHUIl TOTPEITHOCTEH.

[TpoBeenne KOCBEHHBIX M3MEPEHUH, UCCIEIOBAaHUHM 3aBUCUMOCTEH (DU3NYECKUX BEIMYMH, MPOBEpPKa
NPEUIOKEHHBIX THUMOTEe3 (BBIOOp W3 padoT, ONMUCAHHBIX B TEMATHYECKUX pazfenax «YUYeHHYECKHH
HKCHEPUMEHT, JIAOOPATOPHBIC PAOOTHI, IPAKTHKYM).

Me:xnpeamerHble CBSI3U.

N3yuenne kypca ¢usnku yriyonéHHoro ypoBHs B 10 kimacce ocymiecTBiseTcs ¢ y4€TOM
COJIEpKATENIbHBIX MEXIPEAMETHBIX CBsI3ed C KypcaMH MaTeMaTHKH, OMOJIOTMH, XMMUH, reorpaguu u
TEXHOJIOTUH.

Mesicnpeomemmnvie nonamus, c6A3AHHbIE C UYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA: SIBICHUE,
Hay4yHbId (hakT, THUMOTE3a, (QU3NYECKas BEIMYUHA, 3aKOH, TEOPHs, HAONIOICHNE, OSKCIICPUMEHT,
MOJICIIMPOBAaHUE, MOJIENIb, U3MEPEHHUE, MOTPEUIHOCTH W3MEPEHUH, M3MEPHUTEIbHbIE MPHOOPHI, IH(pOBas
naboparopusi.

Mamemamuka: peunieHue cUCTeMbl ypaBHeHWH. JluneitHas ¢yHkuus, mnapabona, rumepbona, HX
rpaduku U cBoicTBa. TpUroHoMeTpuueckue (YHKLUUU: CHUHYC, KOCHHYC, TAaHI'€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPBI M MX MPOEKIIMKY Ha OCH KOOPJAUHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexanuueckoe IBUKEHUE B JKUBOW mpupone, Auddysus, ocMoc, TEmIOOOMEH >KUBBIX
OpPraHU3MOB, TEIIOBOE 3arpsi3HEHHE OKPYXKAIOLIeH Cpelbl, YTHIIM3alus OMOOPraHMYecKoro TOIUIMBA IS
BBIPAOOTKH «TETIOBOM» M AJIEKTPOIHEPIHH, TOBEPXHOCTHOE HATSDKEHHE W KalWUILIPHBIC SBICHHUS B
IIPUPOJIE, DIIEKTPUUECKHE SBJICHUS B )KMBOW IIPUPOJIE.

Xumusa: NTUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJIIpHAs
Macca, MOJy4yeHUE HAaHOMAaTepHUajioB, TEIJIOBbIE CBOMCTBA TBEPABIX TeEJ, KHUAKOCTEH U ra3oB, >KHJKHUE
KPUCTQJIJIbl, JJIEKTPUYECKHE CBOWCTBA METAJIOB, DSJIEKTPOJUTHYECKAs JMCCOLMAlLMSA, TallbBaHUKa,
NEKTPOHHAs! MUKPOCKOIIMS.

TI'eocpaghua: BnaxxHoCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JIBIXKEHUH C HCIOJB30BAaHHEM MEXaHH3MOB, YUET CYXOro M >KHJKOTO
TPEHHUsI B TEXHHUKE, CTATUUYECKHUE KOHCTPYKLUMHU (KPOHIITEHH, pelméTdyaThle KOHCTPYKIMM), UCTIOIb30BaHUE
3aKOHOB COXpPAaHEHUsI MEXaHUKU B TEXHUKE (TUPOCKON, BOAOMET M JApYyrue), ABUTATENb BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBOI X0JIOAUIBHUK, KOHAULIMOHEP, TEXHOJIOTUHU MTOJTyUYEHUSI COBPEMEHHBIX
MaTepuasoB, B TOM YMCJI€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUUECKas 3allMUTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOAHUKOBBIE IPUOOPHI, FaJIbBAHUKA.

11 KJIACC

Pasnen 4. DuekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3aumoneicTBUE MOCTOSIHHBIX MAarHUTOB M IPOBOJHMKOB C TOKOM. MarHuTHoe mnone. Bekrtop
MarHuTHOM MHAYKIMH. [[puHIMI cynepno3uiuy MarHUTHBIX 1osiel. JIMHuM MarHuTHOM MHTYKLIUH.

MarautHoe 1mojie MpOBOAHHUKA C TOKOM (MPSAMOTO MPOBOJAHMKA, KATYIIKW U KPYroBOTO BHUTKa). OIbIT
Opcrena.

Cuna Amnepa, €€ HanpaBJIE€HUE U MOTYJIb.

Cuna JlopeHna, e€ HanpaBieHME M MOAYIb. JIBUKEHHME 3apsHKEHHOW YacTUILbI B OJHOPOIHOM
MarHuTHOM nose. Pabora cuisl Jlopenna.

MaruutHoe nose B Beniectse. PeppoMarHeTHKy, napa- 1 1MaMarHeTUKH.

TexHuyeckue yCTpOHCTBA M TEXHOJOIMUECKHE IIPOLECCHl: INPUMEHEHHE IOCTOSHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, ANEKTPOABUraTeNb SIKOOU, YCKOPUTENIHU 3JIEMEHTapHBIX YacTHULI.

Hemoncmpayuu.



KaptuHa nuHMA MHIYKIMM MAarHUTHOTO IIOJS IOJIOCOBOIO M IOJKOBOOOPA3HOIO IOCTOSHHBIX
Mar"uToB.

Kaptuna nuHMII MarHMTHOM MHIYKIUM IIOJIA JJIMHHOTO MPSIMOTO IPOBOAHMKA M 3aMKHYTOT'O
KOJIbIIEBOT'O ITPOBOJHUKA, KATYIIKU C TOKOM.

B3aumozeincTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

HaGnroneHue 1BUXKeHU IydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

ITpuHIMN NeHCTBUSA AIIEKTPOU3MEPUTENILHOTO IPUOOPAa MAarHUTONIEKTPHUUECKONW CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopniwie pabomul, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISL IOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue 1eiCTBUSA IOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunsl Amnepa.

N3yuenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMY Ha OCHOBE U3MEPEHMS CUIIbI AMIIEpa.

Tema 5. dnekmpomaznumnan uHOYKUUA.

SBnenue snexTpoMarHUTHOM MHAYKUMM. IloTox Bexkropa marHuTHOW uHAykuuu. JO/JIC uHaykuuu.
3aKkoH 3ekTpoMarauTHoW nHAYKUKM Papanes. Buxpesoe anexkrpudeckoe nosue. Toku Dyko.

O/1C uHAYKINUU B IPOBOAHMKE, IBUKYLIEMCS] B OJJHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

WuaykruBHocTh. Karylika HHIYKTUBHOCTH B LIENH NMOCTOSIHHOTO ToKa. SIBneHue camounaykiuu. J/1C
CaMOUHIYKIMH.

DHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE MOJIE.

TexHnyeckue yCcTpoHCTBa M TEXHOJIOTMYECKHUE MPOLECCHl: NHAYKIIMOHHAS NI€4b, COJIEHOM, 3alIUTa OT
AJIEKTPU3ALIAN TEJI IIPU IBUKEHUM B MArHUTHOM TI0JIE 3EMIIH.

Hemoncmpayuu.

Habntoienue siBjaeHMsI 3J1€KTPOMAarHUTHOM MHYKITUH.

Uccnenosanue 3aBucumoctu 3/1C nHAYKINY OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

IIpaBuno JleHna.

[Tagenne MarauTa B aIIOMAUHUEBOM (MEHOI) TpyOe.

SIBneHne caMOMHIYKIINH.

Hccnenosanue 3aBucumoctu 3/1C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHHUS CUIIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

HccnenoBanue sBIEHUS MIEKTPOMarHUTHOW NHIYKIIMH.

Onpenenenrne MHAYKIIMA BUXPEBOIO MarHUTHOTO MOJIS.

HccnenoBanue siBIeHNS CAMOMHTYKIUH.

COopka Mo/IeTTH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen 5. KosieGanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOHbBIE KOJIEOAHMS.

I"apmonnueckue kosnebanus. Kunemarndyeckoe U AMHAMHUYECKOE OMUCAHNE. DHEPreTHYecKoe OMMCaHNue
(3aKOH COXpaHEHHMs] MEXaHWYEeCKOH »dHepruu). BbIBOA JIMHAMUYECKOrO OIMUCAHHUA T'apMOHHUYECKUX
KoJ1e0aHui U3 UX SHEPTreTUUYECKOr0 U KHHEMaTHUYECKOIrO OMHUCaHUS.

Ammuntyaa u ¢aza koieOaHuid. CBSI3b aMILTUTY/bl KOJIEOAHUNM MCXOTHOW BEMYMHBI C aMIUTUTYAaMHU
Kos1e0aHui €€ CKOPOCTU U YCKOPEHHS.



[Tepuon m ywactora konebanuit. [lepnoa Manbpix CBOOOAHBIX KOJIEOAHWH MATEMaTHYECKOTO MasTHUKA.
[Teproa cBOOOAHBIX KOJIEOAHUN MPY>KUHHOTO MAasITHUKA.

[TonsiTne o 3aryxarommx KojeOaHusX. BeiHykIeHHbIe KoyieOaHus. Pesonanc. Pe3onaHcHas kpuBas.
BnusiHue 3aTyxaHus Ha BUJI PE30HAHCHOM KpHUBOM. ABTOKOJI€0aHus.

TexHnyeckue ycTpoiicTBa M TEXHOJOTMYECKHE IPOLECCHI: METPOHOM, Yachl, KaueiaHl, My3bIKaJbHbIE
WHCTPYMEHTEHI, ceiicmorpad.

Jemoncmpayuu.

3anuch KoaebaTeabHOro ABUKECHHUS.

Habumoienne He3aBUCMMOCTH MTepHOJia MaJIbIX KOJIeOaHHH rpy3a HA HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxarolux KoJie0aHMM M 3aBUCHMOCTH TIepuojJa CBOOOJHBIX KojJeOaHUW OT
CONPOTHUBIICHUS.

HccnenoBanme konebaHuii rpy3a Ha MAaCCUBHOUM MPYKHUHE C LEIbI0 (POPMUPOBAHUS TIPEIICTABICHUNA 00
UJIeaTbHOM MOJIETN NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHUsI YPHEPTUH MPH KOJIeOaHHIX Tpy3a Ha MPYKHUHE.

UccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Habmonenue pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, npaKMUKym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPY)KMHHOTO MasiTHUKOB.

N3ydeHnne 3aKOHOB ABM>KEHUS Tela B X0/ KOJIeOaHH Ha yIIPyroM MojBece.

N3yuenune nBUKEHUS HUTSHOTO MAasITHUKA.

[TpeoOpazoBaHue YHEPTHH B MPYKUHHOM MAasTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTyXaOINX KOJeOaHUH.

UccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnexkmpomaznumnsle Ko1edanus.

Konebatenbubiii kKOHTYp. CBOOOAHBIE ANEKTPOMArHUTHBIE KOJIeOaHHs B HI€aIbHOM KoOJieOaTeIbHOM
KoHType. @opmyna Tomcona. CBsi3b aMIUIUTYABI 3apsja KOHAEHcCATOpa C aMIUIMTYJI0M CHUJIbI TOKa B
KoJe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOJeOaTeTbHOM KOHTYpE.

3aryxarolye JIeKTPOMarHuTHbIe KoseOaHus. BeIHyX/IeHHBIE AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemenHbIil TOK. MOIIHOCTH IEPEMEHHOTO TOKAa. AMIIUTYAHOE U AEHCTBYIOIIEEe 3HAUEHNUE CHIIbI TOKA
Y HaIPsHKEHUS TIPU Pa3IMUHON (hOopMe 3aBUCUMOCTH MTEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconaaIbHBIA TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCATOp M KaTyllka WHAYKTUBHOCTH B IIENH
CHUHYCOUJIAJIbHOTO IEPEMEHHOr0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HanpsiKeHu .

Wneanvusiii Tpancopmatop. [Ipon3BoacTBo, nepeaaya u noTpedIeHne dNEKTPUIECKON SHEPTUH.

OKOJIOTMYECKHE PUCKM TNpU  MPOU3BOACTBE  BJEKTposHepruu. KynbTypa  HCHOJB30BaHUs
AJIEKTPOIHEPTUH B TOBCEAHEBHOM )KU3HHU.

TexHuueckne yCTpOCTBA M TEXHOJOTMYECKHE TPOLECCHl: BJIEKTPUUECKUH 3BOHOK, TI'€HEpaTrop
MIEPEMEHHOT0 TOKa, JIMHUHU AJIEKTporepeaay.

Hemoncmpayuu.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCHUMOCTB 4aCTOTHI CBOOOIHBIX KOJIeOaHUN OT HHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcmorpaMMbl SJIEKTPOMAarHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXarOMIMX IEKTPOMATHUTHBIX KOJICOAHHIA.

Mopenb 37eKTpOMarHuTHOTO reHepaTopa.

BriHyX/1€HHBIE CHHYCOHMTAJIbHBIE KOJICOAHMS.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B IIENH IEPEMEHHOI0 TOKa.

Pe3onanc npu nocnenoBaTenbHOM COETUHEHUH PE3UCTOPA, KATYIIKW HHAYKTUBHOCTH U KOHJEHCATOpPA.



Y CTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Monens IMHUY 3IIEKTPONEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

Nzydenne Tpanchopmaropa.

HccnenoBanne mepeMEHHOro0 TOKAa 4Yepe3 IOCIEA0BaTENbHO COEIMHEHHBIE KOHJEHCATOp, KaTyUIKy U
pe3ucrop.

Habnronenue 371eKTpOMarHUTHOTO Pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B €N IEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaAZHUMHbBIE 60IHbL.

MexaHuueckrue BOJIHBI, YCIOBHs UX pacnpoctpaHeHus. Ilonepednsie u nmpononsHele BoaHbl. [lepuogn,
CKOPOCTb PacIpOCTPAaHEHUS W JUIMHA BOJIHBI. CBONCTBA MEXAHMYECKUX BOJIH: OTPaKCHHE, NPEIOMIICHHE,
uHTEephepeHIHs U AU(paKIHsL.

3ByK. CkopocTh 3ByKa. ['poMkocTh 3ByKa. BricoTa Tona. TeMOp 3ByKa.

[ITymoBoOe 3arps3HEHHE OKPYXKAIOLIEH Cpeibl.

DNEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI M3JIYy4E€HUs DJIEKTPOMArHUTHBIX BOJH. B3aumuas opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTpPak€HHE, MNPEIOMIIEHHE, NOJsIpu3anusi, UHTephepeHIUs U
nudpakiys.

[IIkana 31eKTPOMarHUTHBIX BOJIH. [I[ppuMeHeHue 371eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI parOCBA3HU U TEIEBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHuueckue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTBI, pajap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpa3ByKkoBas JUArHOCTHKA B TEXHHUKE U
MEIULIMHE.

/emoncmpayuu.

OO6pa3oBaHue U paclpoCTpaHEHHUE MONEPEUHbIX U MPOJOIbHBIX BOJIH.

Kone6momneecs: Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbD JIJTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

Habntoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonienue nntepdepeHny u AMPpakiiuy MEXaHUUECKHUX BOJIH.

AKyCTHUYECKHUI pE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro MpUMEHEHHUE.

HaGnroneHue cBsi3u rPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIIMTYIOM U 4aCTOTOW KoJleOaHUH.

HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHWE, IPEIOMIICHHE, MOJIIpU3aLus,
audpakius, nHTephepeHIus.

OOHapyxeHue HH(PaKpacHOTro U yJIbTPaduoIEeTOBOTO U3Ty4YSHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONMHENHOE pPACIIPOCTPAHEHHUE CBETa B OAHOPOAHOM cpene. Jlyd cBera. ToyeuHblli MCTOYHUK
CBETa.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxeHus cBera. [locTpoeHne u300paKeHMH B IJIOCKOM 3€pKalie.
Cdepuueckue 3epkana.

[Ipenomnenne cBeTa. 3aKOHBI TMPETOMIICHHS CBeTa. AOCONIOTHBIM TIOKa3aTelb MPEIOMIICHUS.
OTHOCUTENBbHBIN MOKa3aTeNnb npeaomiieHus. II0CTOSIHCTBO 4acTOTHI CBETa U COOTHOILIEHUE JJIUH BOJIH MpU
[epexo/ie MOHOXPOMATHYECKOT0 CBETA Yepe3 IPaHUILy pasjiena JBYX ONTUYECKUX CPel.



Xon nydeit B mpusme. Jlucnepeus ceera. ClIoxHBIN cocTaB 0eoro ceeta. [Ber.

[TonHnoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHbIi yroia moJHOrO BHYTPEHHETO OTPAXKEHUS.

Cobwuparorue U paccerBarolue JUH3bL. ToHKas juH3a. DOKYCHOE PACCTOSHHE M ONTHYECKAas CHIIA
TOHKOW JMH3BI. 3aBUCHMOCTHh (POKYCHOTO DPACCTOSIHUSI TOHKOH C(epHuuecKoil JIMH3bI OT €€ reoMeTpuu U
OTHOCHUTEJILHOT'O M0Ka3aTes MPEIOMIICHUS.

@opMyIia TOHKOU JIMH3bI. Y BEIIMYECHHE, 1aBAEMOE JTMH30M.

Xox nyya, IpOLIEALIEro JIUH3Y 0 IPOU3BOJIBHBIM YITIOM K €€ INIaBHOM onTtudeckou ocu. [loctpoenue
M300paXeHUI TOUKH U OTpe3Ka MPSMOI B COOMPAIOLINX U PACCEUBAIOLIUX JTMH3aX U UX CUCTEMaXx.

OnTuueckue nmpudopsl. Paspemaromnias ciocodbHocTh. ['1a3 Kak onTHyeckas cuctema.

[Ipenenbl npUMEHUMOCTH T€OMETPUYECKON ONTHUKHU.

BonnoBas ontuka. WHrepdepenuuns cBera. KorepeHTHble HCTOYHUKU. YCIOBUS HAOIIOICHUS
MaKCUMYMOB U MUHUMYMOB B HHTEP()EPEHLIMOHHOM KAPTHHE OT JIBYX KOT€PEHTHBIX HCTOYHHUKOB. [IpuMepsr
KIJIACCUYECKUX MHTEP(EPEHIIMOHHBIX CXEM.

Hudpakmus ceeta. Judpakunonnas pemeérka. YcioBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB IpU
Ma/ICHUY MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[lonsipuszanus ceera.

TexHuyeckue ycTpoWcTBa M TEXHOJOTMYECKHE TMPOIECCHI: OYKH, JyMa, MEePUCKOM, Qoroanmapar,
MHUKPOCKOII, TMPOEKIMOHHBIA amnmapar, MPOCBETJICHHE ONTHKH, BOJOKOHHAs ONTHKA, IU(PaKIMOHHAS
peeTKa.

Hemoncmpayuu.

3aKOHbI OTPa’KEHUS CBETA.

HccnenoBanue npesnomieHus CBETa.

HabnroneHnune momHOro BHYTPEHHETO OTpaykeHHst. MoJienb CBETOBOIA.

HccnenoBanue xo/1a CBETOBBIX IIYYKOB U€pE3 MJIOCKONAPAIIENIbHYIO IUIACTUHY U [IPU3MY.

HccnenoBanue cBOWCTB U300paKeHHI B TMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIA.

Habntonenue unrepdepeHunu caera.

Habmtoienne 11BeTOB TOHKUX TIEHOK.

Ha6mronenue qudpakuuu cera.

N3ydenne nuppakimOHHON peméTKU.

HaGnronenue audpakiinoHHOTO CHEKTpa.

HabGmronenue aqucnepcuu certa.

HaGntoneHue nonspusaiuu cBeTa.

[IpuMmeHeHne NoIIPOUIOB ISl U3YUEHUSI MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npaKmuKym.

N3mepenue nokasaresns NpeaoMIIEHUS CTEKIIA.

UccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSIHUS OT BEIIECTBA (HA MPUMEPE KUIKUX JINH3).

N3mepenne poKyCHOro pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.

[Tonydenne n300pakeHHs B CUCTEME U3 MJIOCKOTO 3€pKaa U JIMH3BI.

[Tonydenune n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKONNYECKUX CUCTEM.

Habmtonenue nudpakuuu, vHTEp)EepeHInd 1 MOJSpU3aluy CBETA.

N3ydeHnue nossipu3anuy CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH JUDJIEKTPHKA.

N3yuenne naTepdepeHIn Ja3epHOro U3TyYeHUs Ha IBYX LIEIIsX.

Hab6mronenue qucnepcum.

HaGmronenue u uccnenoBanne nudpakIiimoOHHOTO CIIEKTpA.

N3mepenne 1JIMHbBI CBETOBOM BOJIHBI.



[Tonydenue cekTpa U3Ty4yeHUs! CBETOMO 1A TIPU MOMOIIHN TU(PAKIIMOHHON PEHIETKH.

Pa3znen 6. OcHOBBI cienMAJIbLHOM TEOPUH OTHOCUTEJIbHOCTH.

['panuubpl  OPUMEHUMOCTH  KJIacCHYECKOM  MexaHukd. [locTymaTel  clielManibHOM  TEOpUHU
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOUW uHTepBai. lIpeoOpasoBanus JlopeHna. YciaoBue MNPUUYUHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHNE BPEMEHU U COKPALLEHUE JIMHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € YHEPruer U UMITYJILCOM PEISITUBUCTCKOM YAaCTULIBI. DHEPTHUsl IOKOS.

TexHuueckue yCTpoOWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: CIIyTHUKOBBIE NPUEMHUKH, YCKOPUTEIU
3apsKEHHBIX YaCTULL.

Y4eHnuecKui IKCIEPUMEHT, JIabopaTOopHbIe PadOThI, MPAKTUKYM.

OnpeneneHre UMITYJIbCa U YHEPTUU PENIATUBUCTCKUX YacTuil (Mo (ororpadusiMm TpeKOB 3apsKEHHBIX
YaCTHUIl B MArHUTHOM TI0JIE).

Paszpnen 7. KBanToBas ¢usuka.

Tema 1. Kopnyckynapno-60ianoeoit oyanusm.

PaBHOBecHOe TerioBoe M3NydeHHe (M3NyueHue abCoNOTHO YEPHOro Tena). 3akoH cMmelleHuss BuHa.
I'mnoresa I1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.

®oroaddexr. Ombitel A. I'. CroneroBa. 3akonbl (orodddexra. YpaBHeHue ODiHIITEHHA I
doroaddexra. «Kpacnas rparuna» porodddexra.

JlaBnenue cBera (B 4YAaCTHOCTH, JaBJICHHUE CBETa Ha AaOCOJIOTHO TMOTJIOMIAIOIIYI0O U aOCOJIIOTHO
oTpaxarolyto nosepxHocts). Onbitsl I1. H. JIeGenena.

Bonnoseie cBoiictBa uactui. Bomubl ne bpoins. Jlniuna Bonnbl ne bpoins u pasmepsl o6nactu
JOKQJIM3AIMHA JIBUXKYIICHCS dacTHIBl. KOpIyCKyIsipHO-BOJIHOBOH ayanu3Mm. [[udpakius 3JeKTpOHOB Ha
KpUcTajiax.

Crnenunduka n3mepenuit B Mukpomupe. CooTHoeHus Heonpeaenéunocrei I 'eiizendepra.

TexHuyeckue ycTpoicTBa U TEXHOJOTMUYECKHE MPOIIECCHI: CIIEKTPOMETP, POTOdIEeMEHT, (HOTOJATUHK,
TYHHENbHBIM MUKPOCKOTI, COTHEUHAs OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®otor(hPeKT Ha YCTAHOBKE C ITUHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHELTHETO poTOdPeKTa.

HccnenoBanue 3aBUCMMOCTH CONTPOTHUBIIEHHUS TOTYITPOBOJHUKOB OT OCBELIEHHOCTH.

Cseroauos.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

HccnenoBanue porope3ucropa.

N3mepenne nocrosinao [1nanka Ha ocHOBe nccnenoBanus Gororddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOINO OT HAIIPSIKEHHUS.

Tema 2. Duszuka amoma.

OnbIThI 11O UCCIIEAOBAHUIO CTpOeHus aToMa. [imanerapuas moaens atoma Pezepdopna.

[Tocrynatel bopa. U3nydenue u nornomuieHue GOTOHOB IPH MEPEXOAE aTOMa C OJTHOTO YPOBHS YHEPTHH
Ha JPYTrOM.

Buasl cnektpoB. CriekTp ypOBHEM 3HEpruu aTomMa BOJI0OpOJa.

CrioHTaHHOE U BBIHYKJEHHOE M3IyyeHHe ceera. Jlasep.

TexHuueckue ycTpoWCTBa M TEXHOJOTMYECKHE IPOIECChl: CHEKTPaJbHBIA aHaINU3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMITBIOTED.

Hemoncmpayuu.



Mopenb onbiTa Pesepdopra.

Ha6mronenne nuHeHvaThix CIIeKTPOB.

YCTpolCTBO M IEMCTBHUE CUETUNMKA HOHU3UPYIOIIUX YaCTHIL.

Onpenenenye JIMHBI BOJIHBI JIA3€PHOTO U3JIYUECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

HaGmoienue IMHEHYaToro CeKTpa.

HccnenoBanue CekTpa pa3peskeHHOI0 aTOMapHOTo BOJIOPO/Ia M M3MEPEHHUE MOCTOSTHHON Punbepra.

Tema 3. Quzuka amomHo20 A0PaA U INEMEHMAPHBIX YACHUY,

Hyxnonnas mozens siapa I elizenoepra—lBanenko. 3apsia sapa. MaccoBoe uucio spa. M3oTormsbl.

PannoaktuBHOCTH. Anb(a-pacna. IIEKTPOHHBIA U MMO3UTPOHHBIN OeTa-pacnaa. ['amma-usnydeHue.

3aKOH paJuOaKTUBHOIO pacrnaja. PannoakTtuBHble M30TONBI B Ipupoge. CBOMCTBA MOHU3MPYHOLIETO
U3Iy4YeHUs. BnusHMe paguoakTUBHOCTH Ha KUBBIE OpraHu3Mbl. EcTecTBeHHBIH (OH H3IydYEeHHUS.
Jlo3umerpusi.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macch spa.

Anepubie peaknuu. Jlenenue u cuHTe3 sAep. SAmepHsie peakTopsl. [IpoGiemsl  ympaBisieMoro
TEPMOSIAEPHOIO CUHTE3a. DKOJOTMYECKHUE aCIIEKThl Pa3BUTHS SAEPHON SHEPTETUKHU.

Meroabl perucTpauuu U UCCIEI0BAHUS JIEMEHTAPHBIX YAaCTHUL.

@dyH1aMeHTallbHbIE B3auMoaAecTBUsA. bapnonsl, Me30Hbl U nenToHsl. [IpeacraBnenne o CtangapTHOM
Mozenu. KBapk-TiirooHHast MOJeib aJipOHOB.

®dusuka 3a npenenamu CrannaptHod mojenu. TéMHas MaTepust U TEMHAs! SPHEPTHSL.

EnuncTBO DM3nveckoil KapTHHBI MUpA.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI: NO3UMETp, Kamepa BuibcoHa, sSAepHbIN
peaKkTop, TEPMOSIZICPHBINA PEaKkToOp, aTOMHasi 00MOa, MarHUTHO-PE30HAHCHASI TOMOTpaQusi.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuxKym.

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paainoakTUBHOTO (hOHA C UCIIOIB30BAHUEM JI03UMETPA.

W3yuenue normnomeHus: 0eTa-4yacTULl aTFOMUHHEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PHU3UKH.

Oranel pa3BuUTHUA acTpoHOMHH. [IpukinazHOoe W MHUPOBO33PEHYECKOE 3HAUEHUE aCTPOHOMUH.
[IpMeHMOCTh 3aKOHOB (PU3UKHU 11 00BICHEHUS MPUPOJIbI KOCMUYECKUX OOBEKTOB.

MeTtoapl acTpoHOMHYECKHUX HccienoBaHuil. COBpeMEHHbIE ONTHYECKHE TEJIECKOIbl, PaJuOTEIECKOIbI,
BHeaTMocC(epHasi aCTPOHOMHSL.

Bup 3Bé3aH0r0 Heb6a. Co3Besus, sipkue 3BE3/bl, MJIAHEThI, UX BUAUMOE JIBHKEHHE.

Conneunas cucrema.

Connue. Conneuynas aktuBHOCTh. McTounnk sneprun ComnHiua u 3BE37.

3BE31pl, UX OCHOBHBIE XapPAKTEPUCTUKH. J[MarpaMMa «CIEKTPaJbHBIM KJIACC — CBETUMOCTB». 3BE3IbI
IJIABHOM  NOCIEN0BAaTENbHOCTH. 3aBUCUMOCTh  «Macca — CBETUMOCTb» JJis  3BE3]  TIJIaBHOU
nocJieIoBaTelbHOCTU. BHyTpeHHee cTpoeHue 3BE34. COBpeMEHHbIE MPECTABICHUS O MPOUCXOKICHUH U
spoJrrorni CoTHIIA U 3BE3]. DTaIThl JKU3HU 3BE3.

Mneunsiii [Iyte — Hama ['anaktuka. [lomoxenue n nemxenne ConHua B I'amaktuke. TUIBI ragakTuk.
Panuoranaktuku u kBa3zapel. UEpHbIE ABIPHI B S/Ipax rajJakTHK.

Bcenennas. Pacumpenue Bceenennoit. 3akon Xa06na. Pasberanue ramaxtuk. Teopust Bosbiioro
B3pbIBa. PenukroBoe nsiyueHue.

MacumraGHas ctpykTypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus.



HaGmtonenuss 3BE3gHOro Heba HEBOOPYXKEHHBIM TIJIa30M C  HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUN JJIs1 ONpEAETICHHUsS IOJOXKEHHUS HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO [JaTy: OCHOBHBIE
co3Be3aust CeBepHOTO MOIyIIapHsl U APKHE 3BE3 MBI

Habnronenus B Teneckon JIyHbI, IUTaHET, TYMaHHOCTEH U 3BE3THBIX CKOIUICHUIA.

Pu3nyecKuil NPaKTHKYM.

CriocoObl  m3MepeHus: (PHU3MUECKUX BEIWYMH C HUCIOJIb30BAHMEM AHAJIOTOBBIX M HU(MPOBBIX
M3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE M OTHOCHUTEIbHBIC
MOTPEUIHOCTH U3MepeHuil pusnueckux BennyuH. OLieHKa IpaHULl HOIPEIIHOCTEN.

IIpoBeeHne KOCBEHHBIX M3MEPEHUIl, UCCIEI0BAaHUNM 3aBUCUMOCTEH (U3NYECKUX BEIMYUH, IIPOBEpPKa
IPE/UIOKEHHBIX THUMNOTE3 (BbIOOP W3 paldOT, ONUCAHHBIX B TEMATUYECKHUX pas3jenax «YueHU4ecKui
HKCIEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTHKYM»).

O0o0maronee noBTOpeHue.

O06o0muieHre u cucTeMaTH3aIMs COACPIKaHUs pa3lesioB Kypca «Mexanukay, «MonekynsapHast GU3uKa u
TEPMOJMHAMHUKAY, «DIeKTpoanHaMuka», «Komebanuss u BOJHBD, «OCHOBBI CIEHUATBHOW TEOPUU
OTHOCUTENbHOCTHY, «KBaHTOBas (hr3uka», « JIEMEHTHI ACTPOHOMUH U aCTPOPHUIUKI.

Ponp ¢u3uky 1 acTpOHOMUM B SKOHOMHYECKOM, TEXHOJIOTMYECKOM, COLMAIbHOM U 3THYECKOH cdepax
NeSITeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3MKH M aCTPOHOMHUHM B COBPEMEHHON HayyHOW KapTHUHE MHUDA,
3HA4YeHHUE OINHUCATEIbHOM, CHCTEMAaTU3UPYIOLIeH, OOBACHUTENbHON M MPOTHOCTHUYECKOW (QyHKIMIt
¢busnueckoil Teopuu, posb (HpU3NYECKON Teopuu B (HOPMUPOBAHUM MPEACTABICHUN O (PU3NYECKON KapTHUHE
MHUpa, MECTO (HU3UYECKON KapTHHBI MHpa B 0OHmIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O IPUPO/IE.

Me:xnpeamerHble CBSI3U.

N3yuenne kypca ¢usuku yrayOn€éHHoro ypoBHs B 11 kimacce ocymiecTBisercss ¢ y4€TOM
COZIePIKATENBHBIX MEXIPEJAMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OWOJIOTMH, XHMHUH, Treorpaduu u
TEXHOJIOTUH.

Mesicnpeomemmnvle nonamus, C6A3AHHbLIE C U3YUEHUEM MEMO006 HAYYHO20 NO3HAHUA: SBICHUE,
Hay4HbIl (akT, rumnoresa, (¢uU3NYecKas BEJIWYMHA, 3aKOH, TEOpHs, HaOMI0IeHHe, 3KCIIEPUMEHT,
MOJICJIMPOBAaHUE, MOJIENIb, U3MEPEHHUE, MOTPEUIHOCTH W3MEPEHUH, U3MEpHUTEIbHbIE NMPHOOPHI, HU(PpOBas
nmabopaTtopus.

Mamemamuxka: penieHre cucTeMbl ypaBHEHHH. TpuroHomerpuueckue (QyHKIMH: CHHYC, KOCHHYC,
TaQHI'€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpHl M HX NPOEKLUHMHU Ha OCH
KOOpJMHAT, CJIO)KeHHe BeKkTopoB. I[lpomsBogHble »dsnemeHTapHbIX QyHkumid. IlpusHakum mnomobus
TPEYroJIbHUKOB, ONpeAeIeHNE TUIOMAAN TUNIOCKUX GUTyp U 00bEMa Tell.

Buonozua: >nextpudeckue siBIEHUS B )KMBOM NMpHpoJie, KonebaTeabHbIe JBIKEHUS B KUBOU MPHUPOJIE,
9KOJIOTMUECKHE PUCKU TIPU MPOU3BOACTBE DJIEKTPOIHEPIUH, FIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY XKArOIIen
Cpelbl, yIbTPa3ByKOBasl IUarHOCTUKA B MEUIIMHE, ONITHYECKUE SIBJICHUSI B )KUBOM PUPOJE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJ, KpHUCTaNIMYecKash CTPYKTypa TBEPIABIX TeN, MEXaHU3MBI
o0pa30BaHMs KPUCTAUINYECKON PEIIETKY, CIEKTPAIbHBIA aHAIN3.

TI'eozpaghua: marnuTHbIe TIOMIOCA 3€MIIH, 3aJIe)KH MarHUTHBIX Py, (oTochEMKA 36MHON MOBEPXHOCTH,
ceicmorpad.

Texnonozua: NpPUMEHEHHE TIIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB, 3JIEKTPOJABUTaTeNb SKoOwH,
reHepaTop MEPEMEHHOr0 TOKA, MHAYKIIMOHHAsS Ieub, JIMHUM JJIEKTpONepeaay, 3JIeKTPoABUraTeNb, pajap,
panuonpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meub, ynpTpa3ByKoBas JHAarHOCTHKAa B TEXHUKE,
MPOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapes, CIyTHUKOBBIE MPUEMHUKH, SAE€pHAs
SHEPreTHKA U SKOJOTMYECKHE aCIIEKThI €€ pa3BUTHS.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPe3yJIbTaThl OCBOCHHS yueOHOTO npeamMeTa «Du3nKa J0IKHBI OTPakaTh TOTOBHOCTH U
CIOCOOHOCTh OOYYarOIUXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEW IO3UIMENH JMYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHIHCKOro OOIIEeCTBA, pACIIUPEHUE >KU3HEHHOTO OIBITa M ONbITa
JESATEIIBHOCTH B IIPOLIECCE PEaIn3allid OCHOBHBIX HAIIPABJIICHUN BOCIUTATEIIBHOM IESATEIBHOCTH, B TOM
4KCJIE B YaCTH:

rpakKIaHCKOr0 BOCIIMTAHUA:

¢ c(hOopMUPOBAHHOCTH IPAKIAHCKON MO3HUIINU 00YJAIOMIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO YJIeHA
poccHiickoro oo1ecTBa;

® [IPUHATUE TPAJULMOHHBIX OOIIEUEIOBEYECKUX T'YMAHUCTUYECKUX U JEMOKPATUUECKUX LIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIBHOCTh B MHTEPECAX TPAKAAHCKOT0 O0IECTBa, y4aCTBOBATh B
caMOyIpaBJIEHUH B 00pa30BaTeIbHON OpraHU3aluy;

® yMEHHE B3aMMOJICHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSAMH U
Ha3HAYCHUEM;

® TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOM IEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHMSA:

e CcpOpMUPOBAHHOCTH POCCUNCKOM I'PakJaHCKOM UJIEHTUYHOCTH, ATPUOTU3MA;

® [ICHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUEHHUSIM POCCHUICKUX YYEHBIX B
obnactu (PU3WKHU M TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

¢ CcpOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO [TOBEACHMUS;

® CIIOCOOHOCTH OIICHMBaTh CHUTYallUI0 M TPUHUMAThb OCO3HAHHBIE pPEILCHMs, OPUEHTHUPYACh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUEHOTO;

® OCO3HaHUE JJMYHOTO BKJIA/1a B IOCTPOEHHUE YCTOMYMBOIO OYAYILETro.

3CTETHYECKOT0 BOCIIMTAHMSA:

® SCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOYAas OSCTETHKY HAYyYHOIO TBOPYECTBA, IPHUCYIIETO
¢bu3nyeckoit Hayke.

TPYAOBOI0 BOCIIMTAHUSA:

e HHTEpeC K pa3Iu4HbIM cdepaM MNpo(PecCHOHAIBHON IESITENbHOCTH, B TOM YHCIE CBS3aHHBIM C
Gu3MKOM M TEeXHMKOW, yMEHHE COBepllaThb OCO3HAHHBIM BBHIOOp Oynyiiedl mpodeccuu U peaaru3oBHIBATH
COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00J1aCTH (PU3UKH HA IPOTSHKEHUN
BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCIIMTAHMSA:

e CcpOPMUPOBAHHOCTH HKOJIOTMUYECKOMN KYIbTYphl, OCO3HAHUE II100AJILHOTO XapaKTepa 3KOJOTHYECKUX
npobiuem;

® [UIAHUPOBAHUE W OCYUIECTBIICHUE JEHCTBUH B OKPYKAIOUIEH Cpelle Ha OCHOBE 3HAHUS IEeier
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

® PpaCHIMPEHUE OMbITA AEATEIBHOCTH IKOJIOTUYECKON HANPABICHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUM
1o Qusuke.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
¢bu3nuecKoil HayKu;



® OCO3HAaHME IICHHOCTH HAayYyHOW JESATEIbHOCTH, TOTOBHOCTH B IIpoLEcce H3Y4YCHUs (PU3UKH
OCYILECTBIIATH MPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATENBHOCTh UHINBUYAIbHO U B TPYTIIIE.

METAINPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

® CaMOCTOATENBHO (POPMYIHUPOBATH M AKTYyATH3UPOBATH IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

® OIpENENATh LU ACSITEIbHOCTH, 3a7aBaTh IApaMETPbl U KPUTEPUN UX JOCTUKEHUS;

® BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMATPUBAEMbIX (DU3UYECKUX SBICHUSIX;

e paspabarbiBaTh IUIaH peEIIeHUs MpoOJIeMbl C y4ETOM aHaIM3a UMEIOLIUXCS MaTepuanbHBIX U
HeMaTepuaIbHBIX PECypPCOB;

® BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTH, OLIECHMBATh COOTBETCTBUE PE3YJIHTATOB LEJSIM, OLIEHUBATh
PHUCKU MOCIEACTBHIA NESTENbHOCTH;

® KOOPJMHHUPOBATH M BBIIOIHATH Pa0OTY B YCIOBHSX PEATBbHOT0, BUPTYAILHOTO U KOMOMHUPOBAHHOTO
B3aHMMOJICHCTBUS;

® pa3BUBATh KPEATHBHOE MBIIIJICHHE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

® BIAJETh HAYYHON TEPMUHOJIOTUEH, KIFOYEBBIMU MOHITUSAMU U METOJIaMU (PU3NYECKON HAYKHU;

® BIAJETh HAaBbIKAMHU Y4e€OHO-MCCIENOBATEIBCKOW M MPOEKTHOM AESITeNbHOCTH B 00JacTu (U3UKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJOB pELIeHHUS 3ahad (PU3NYECKOTro
coJiep>KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJ0B MTO3HAHMUS;

e BIANETh BUIAMH JEATEIHHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHUSA, €ro HWHTEPIpETalNH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3TUYHbBIX YYEOHBIX CUTYaIHsIX, B TOM YHCJIE MPHU CO3AaHUU yUYEOHBIX
MIPOCKTOB B 00J1aCTH (DU3UKH;

® BBIABJIATH NPUYUHHO-CIIEJACTBEHHBIE CBSI3M U aKTyaJlM3UpPOBaTh 3aJady, BBbIIBUraTh TUIIOTE3Yy €€
pellleHrs, HaXOAWThb apryMEHTHl [JIsl [OKA3aTelbCTBAa CBOUX YTBEPXKICHHM, 3aJaBaTh MapaMeTpbl U
KPUTEPUHN PELLEHUS;

® aHANM3MPOBATh NOJYYEHHBbIE B XOJE PELICHUS 3aJaud pe3yslbTaTbhl, KPUTUUECKU OIICHUBATh HX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

e CTaBUTHh U (pOpMyNIHpPOBaTH COOCTBEHHBIE 33Jaud B 00pa30BaTENbHON JIEATEIBHOCTH, B TOM YHUCIIE
IIpU U3YyYEHUH (PU3UKU;

® 1aBaTh OIIEHKY HOBBIM CUTYallUsSM, OLICHUBATh NPUOOPETEHHBIN OMBIT;

® yMeTbh IEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00IaCTh XKU3HEACATEIbHOCTH;

® yMeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTei;

® BBIJIBUTaTh HOBBIE UJIEH, IPEAIAraTh OPUTHHAIIbHBIE [TOAXO0/IbI U PEIICHUS;

® CTaBUTH NPOOJIEMBI U 3a/1a4H, TOMYCKAIOIINE aJIbTepHATUBHbIE PEILICHHS.

Pa6ora ¢ undopmanmeii:

® BIAJETh HaBbIKAMM TMOIyYeHHUs MHPOpManUu (PU3MUECKOTO COAEP)KaHUS U3 MCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATh MOUCK, aHAJIU3, CUCTEMATU3ALUIO0 U UHTEPIPETALUI0 HHPOPMAILTUU
Pa3IMYHbIX BUJOB U (POPM MpeacTaBICHUS;

® OIICHMBATH JIOCTOBEPHOCTH HH(OpMaIu;

® CNOJb30BaTh CpEACTBA HH(MOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX U OPTaHMW3ALMOHHBIX 33/a4 C COOJIOZCHUEM TpeOOBAaHUM IPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHHs, IMpPaBOBBIX W OITHYECKUX HOPM, HOPM
MH(POPMAIMOHHOM 0€30MacHOCTH;



® CO037aBaTh TEKCTHl (U3NUYECKOTO COACP)KAHUS B PA3MUYHBIX (opmarax C y4€TOM Ha3zHAUYCHUS
uH(pOpMAIIUY U LIEIEeBOI ayIUTOPHH, BEIOUpasi ONTUMAIbHYIO ()OpMY IIPECTABICHUS U BU3yaIH3alUH.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Yy4eOHbIe JeiicCTBHS:

® OCYIIECTBJIATH OOIICHNE HA yPOKax (PU3UKU M BO BHE-YPOUHOH JIATEILHOCTH;

® pacro3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTYAllUi U CMATYaTh KOH(INKTHL;

® DPa3BEPHYTO U JOTUYHO M3J1araTth CBOKO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPE/ICTB;

® [IOHMMATh M UCIOJIH30BAThH MPEUMYIIECTBA KOMAHIHON U MHIUBUAYATIbHONU pabOTHI;

e BBIOMPATH TEMATUKY U METOJIbl COBMECTHBIX JAEUCTBUN C YUYETOM OOLIMX HHTEPECOB U BO3MOXHOCTEN
Ka)KJI0r0 WIEHA KOJIJIEKTUBA;

® [IPUHUMATh L€ COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATh U KOOPJAMHUPOBATh JEHUCTBUS MO €€
JOCTUKEHHIO: COCTAaBIISITh IUIaH AEMCTBUM, paclpelesiTh POJIU ¢ yYETOM MHEHUI y4aCTHUKOB, 00CYXaTh
pe3yabTaThl COBMECTHON pabOTHI;

® OLICHMBAaTh KAdyeCTBO CBOETO BKJIAaJa W KaXKJIOTO yYacTHHKAa KOMAaHJIbI B OOIIMN pe3ynbTar Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

e [peaiaraThb HOBBIE IPOEKTHI, OLIEHUBATh UJIEH C MO3ULIMU HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON
3HAYUMOCTHY;

® OCYILIECTBJIATh IMO3UTUBHOE CTPAaTErMYECKOE IIOBEJEHUE B PA3JIMYHBIX CHUTYalUsX, IPOSBIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PerynasiTuBHbIC yHUBEpPCcAJIbHbIC YUeOHbIE 1eliCTBUSA

Camoopranmszaums:

® CaMOCTOSATEIHHO OCYIIECTBIIATH MO3HABATEIbHYIO AEATEIHHOCTh B 001acTU (DU3UKH U aCTPOHOMUHU,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4U;

® CaMOCTOSATEIbHO COCTaBIATh IUIAH PEUICHUS] paCUETHBIX M KaueCTBEHHBIX 3a/ay, IJIaH BBITOJTHEHUS
MIPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEATNIOYTEHUN;

® 1aBaTh OIICHKY HOBBIM CUTYAalIUsIM;

® paclIUpATh paMKU y4eOHOTro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHI;

e JleJ1aTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PELICHUE;

® OLIEHUBATh IPUOOPETEHHBIN OIBIT;

e crnocoOcTBOBaTh (OPMHMPOBAHUIO U TPOSBICHUIO HPYAULHUH B 00JacTH (U3HKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIBHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLUOHAIbHBIH HHTEJIEKT:

® 1aBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B EATEIBHOCTD, OLIEHUBATH COOTBETCTBHE
PE3yJIbTAaTOB LIETSAM;

® BI3JETh HAaBBIKAMU II03HABATENBHOM peduieKCHM KakK OCO3HAaHUS COBEpIIAaeMbIX JeHCTBUH U
MBICIIUTENBHBIX MTPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMIA;

® HCIOJB30BaTh NPUEMBI peIeKCHHU Il OLIEHKU CUTYalllH, BHIOOPA BEPHOTO PELLICHMS;

® yYMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELICHUS 0 UX CHUKEHHUIO;

® [PUHUMATh MOTHUBBI U APTyYMEHTHI APYTUX MPU aHAJIU3€E PE3YIbTATOB JIESTEIbHOCTH;

® IPUHUMATH ce0sl, MOHUMAsi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

® [PUHUMATh MOTHUBBI U apPTyMEHTHI APYTUX MPU aHAJIM3€E PE3YJIbTATOB JIEATEIbHOCTH;

e [pU3HABaTh CBOE MPABO U MPABO JAPYrUX HA OLIUOKH.

B npornecce nocTHkeHHs JTUYHOCTHBIX PE3yJIbTAaTOB OCBOEHHUS MPOTpaMMbl MO (U3MKE Ui YPOBHSA
cpenHero oo6mero oOpa3oBaHUS Yy OOYYaIOIMIMXCS COBEPIICHCTBYETCS HMOIMOHAIBHBIA WHTEIUIEKT,
npenoiararomuil copMUpOBaHHOCTb:



® CaMOCO3HAHM, BKIIIOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHUE, BUJETh
HaNpaBJICHUS Pa3BUTUS COOCTBEHHON SMOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0€;

® CaMOpETyJUPOBAHMUS, BKIIIOYAIOLIETO CAMOKOHTPOJb, YMEHUE IMPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJCHHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM M TPOSBISATH TMOKOCTH, OBITH
OTKPBITBIM HOBOMY;

e BHYTPEHHEW MOTHBALM{, BKIIIOYAIOLIEH CTPEMJIEHHE K JOCTHIKEHUIO LIEJIU U YCIEXY, ONTUMU3M,
MHULMATUBHOCTh, YMEHUE JIECTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

® SMIATHUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHUE APYrHX, YYUTHIBAThH
€ro MPH OCYIIECTBICHUH OOLICHHS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

® COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPaMBAaTh OTHOLICHUS C APYTHMMHM JIIOIbMH,
3a00TUTHCS, IPOSBIATE UHTEPEC U pa3peliaTb KOHQIJIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy o0yuenus B 10 Knacce nipeiMeTHbIE pe3yJbTaThl HA YIIIyOJIEHHOM yPOBHE JOJKHBI OTPaXaThb
c(OPMHPOBAHHOCTD y O0YHAIOIIUXCS YMEHUI:

® [OHMMAaTh pPOJb (U3UKU B IKOHOMHUYECKOM, TEXHOJIOTMYECKOH, 3KOJOrMYecKOod, COLMAIbHOM M
ATHUYECKOU cepax NesTeTLHOCTH YEIOBEeKa, POJb K MECTO (DU3UKH B COBPEMEHHOM HaydYHOW KapTHHE MHpa,
3HAYCHHWE OINHUCATEIbHOH, CHCTEMATH3HMPYIOUIeH, OOBSCHUTENBHONH M TMPOTHOCTHYECKOW (PYyHKIHIA
(bu3NIecKoil TEOpHH — MEXaHUKH, MOJIEKYJISIPHON (PU3MKH W TEPMOAMHAMUKH, POJIb (PU3UUYECKON TEOPUH B
(dbopMHpPOBaHUY TPEACTABICHUH O (PU3UIECKON KapTHHE MHUPA;

® pa3nuyaTh YCIOBHS TPUMEHHUMOCTH MOJENeH (HU3MUECKUX Teld U TPOLECCOB (SBICHHUN):
UMHEepLMaJIbHas CUCTEMa OTcuéra, aOCOJIIOTHO TBEPAOE TENO, MaTepuajbHas TOYKA, PABHOYCKOPEHHOE
JBUKCHHUE, CBOOOJHOE MajeHue, aOCONIOTHO yrpyras naedopMaiiis, aOCOMIOTHO YIpPyroe W abCOIFOTHO
HEYIPYroe CTOJIKHOBEHUS, MOJIEH ra3a, KUAKOCTU U TBEPAOTO (KpUCTAIIIMUYECKOI0) Tela, UAealbHbIN Ta3,
TOUYEYHBIN 3apsi/l, OAHOPOAHOE IIEKTPHUUECKOE MOJIE;

® pa3nauyarh YCJaoBUS (TpaHUIbl, OOJACTH) NPUMEHUMOCTH (PU3MUECKHX 3aKOHOB, IOHUMATh
BceoOuil XapakTep (pyHAaMEeHTalIbHBIX 3aKOHOB U OTPAHUYEHHOCTh UCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

® aHANU3UPOBATh U OOBACHATH MEXaHUYECKUE MPOILIECCHI U SBJICHUS, UCTIOIb3YsI OCHOBHBIE MTOJIOKEHUS
U 3aKOHbl MEXaHMKM (OTHOCUTEIIbHOCTb MEXaHMYECKOro JIBWKEHUsS, (QOopMyiabl KHHEMaTHUKU
PaBHOYCKOPEHHOT'O JIBWJKEHUs, NpeoOpa3zoBaHus [anmuies s CKOPOCTH U TEpPEMEIICHHUs, 3aKOHBI
HproTOHA, NpUHIMI OTHOCUTENBHOCTH [‘anmies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBI COXpPaHEHMS
UMIIYJIbCa U MEXaHUYECKON SHEPIHH, CBA3b PAOOTHI CUJIBI C U3MEHEHHNEM MEXaHMUYECKOW SHEPTHH, YCIOBHS
paBHOBeCHs TBEPIOrO Tena), MPU 3TOM HCIIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh
yCJIOBUS NMPUMEHHUMOCTH (PU3MYECKHX 3aKOHOB: MpeoOpazoBaHuil ['anmuies, BTOPOro M TPETHErO 3aKOHOB
HeroTOHA, 3aKOHOB COXpaHEHMSI UMITYJIbCA U MEXAHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

® aHANIM3MPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHl M SIBICHUS, UCIOJb3Ysl OCHOBHBIE IOJIOKEHUS
MKT u 3ak0HBI MOJEKYISIpHONH (U3UKU U TEPMOJMHAMUKH (CBS3b JaBJICHHs UIEAIBHOIO raza co cpeiHei
KMHETUYECKOW HSHEprueil TENJoBOro ABMXKEHHS W KOHIIEHTpPALMEl €ro MOJIEKYN, CBA3b TEMIIEpPaTypbl
BEUIECTBA CO CpeAHEM KHWHETMYECKOW SHEeprueil TEeIUIOBOTO ABMKEHMS €ro 4YacTHll, CBS3b JaBJICHUSA
WJICATTBHOTO Ta3a ¢ KOHILEHTpAIMed MOJIEKYJI M €ro TemIepaTrypoi, ypaBHeHue MenaeneeBa—KnamneiipoHna,
MEepBBIH 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAaHEHMs] SHEPrMM B TEIUIOBBIX MpoOIleccax), MpPU STOM
HCIIOJIb30BaTh MaTEMaTHUECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHS MNPUMEHUMOCTH YpaBHEHHUS
MenneneeBa—KuanelipoHna;

® aHANU3UPOBATh U OOBACHATH AIEKTPUUECKHE SBJICHUS, HCIOIb3ys] OCHOBHbBIE MOJOXKEHUS U 3aKOHBI
ANEKTPOJAMHAMUKH (3aKOH COXPAaHEHUs DIEKTPUYECKOro 3apsna, 3akoH KynoHa, NOTEHIMATIbHOCTD
ANEKTPOCTATUYECKOTO TOJISL, IPUHLUI CYNEPIIO3ULINN 3JIEKTPUUECKHUX MOJeH, IpU ITOM YKa3bIBas yCIOBHS
IIPUMEHMMOCTH 3akoHa KyioHa, a TakXke NpakTHYECKH Ba)KHbIE COOTHOLIEHMS: 3akoHbl OMa s ydacTka



LIETH U JIJIs1 3aMKHYTOM 3JIeKTpUuecKoi 1enw, 3akoH /[xoymns—JIenma, npaswia Kupxroda, 3akonsr @apaaes
JUTSI DJIEKTPOJTH3a);

® OQIIMChIBATh (I)I/IBI/I‘-IGCKI/IG MMpoLECChbl U ABJICHHUA, HUCIOJIB3Yyd BCIIMYUHBI: MCPEMCIICHUC, CKOPOCTD,
YCKOpEHHUE, UMIYJIbC Tella U CUCTeMbl TeJ, CUja, MOMEHT CWJIbI, JaBJCHHE, MOTCHIMAJIbHAs YHEprus,
KHUHETUYeCcKasi SHEprusi, MeXaHuuyeckas 3Heprus, padboTa Cuibl, LEHTPOCTPEMUTEIbHOE YCKOpPEHHUE, CHIIa
TSKECTH, CUJIa YIIPYTrOCTH, CUJla TPEHHUS, MOIIHOCTb, SHEPTUs B3aUMOJIEUCTBUA Tena ¢ 3eMiEil BOIU3H e
MOBEPXHOCTH, SHEPTHS YIPyron aedopMaiiu MpyKUHbI, KOJIMYECTBO TEIIOTHI, aDCOMIOTHAs TeMIepaTypa
Tena, paboTa B TEpPMOAMHAMHUKE, BHYTPSHHSISI JHEPTHSI HICATHHOTO OJHOATOMHOTO T'a3a, paboTa UaealbHOTO
raza, OTHOCUTEIbHAs BIAXHOCTh Bo3ayxa, KII/] naeasbHOro TEmioBOro ABHUIaTelis; 3JIEKTPUYECKOE IOJIE,
HaIpPsHKEHHOCTH JIEKTPUUYECKOTO TMOJIs, HAMPSHKEHHOCTD MOJIS TOYSUHOTO 3apsijia WK 3apsHKEHHOTO 11apa B
BaKyyM€ M B JHIJIEKTPUKE, [OTEHIMAT DSJIEKTPOCTAaTUYECKOr0 IIOJiA, Pa3sHOCTh IOTEHIMAJIOB,
ANEKTPOABIIKYILAs CHJIA, CHJIa TOKA, HANpPSHKEHUE, MOIIHOCTh TOKA, 3JEKTpUUYecKas EMKOCThb IJIOCKOIO
KOHJICHCATOpa, COMPOTHBIICHWE Y4YacTKa ILEeMH C IOCIEeI0BATEIbHBIM U MapajljIeNIbHbIM COEIUHEHHEM
PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO MOJIA KOHACHCATOpa;

® OOBICHATH OCOOCHHOCTH NMPOTEKAHHS (PUINYECKUX SBICHUN: MEXaHUYECKOE JIBU)KEHUE, TEIJIOBOE
JBUKEHHE YaCTHUI[ BEIIECTBa, TEIUIOBOE pPaBHOBECHE, OpOYHOBCKOE IBMkeHHe, nuddysus, ucmnapeHue,
KHUIIEHUE W KOHJCHCAIUA, TUIaBJICHUE U KPUCTAIUIM3AIMs, HAMPABICHHOCTh TEIUIONEpeau, MIeKTPU3aIHs
TeJ, SKBUIMOTEHIIMAIbHOCTh MIOBEPXHOCTH 3apSKEHHOTO MTPOBOIHHKA;

® MPOBOJUTH HCCJIEIOBAHWUE 3aBUCHUMOCTH OJHOM (pu3MUeckod BENWYMHBI OT Jpyroil c¢
UCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJbTaTh
MOJIYYEHHOM 3aBUCUMOCTH (DU3UUYECKUX BEIIMYMH B BHJIE TPAPUKOB C YIETOM abCONIOTHBIX MOTPEIIHOCTEH
I/I3MepeHI/II71, ACJIaTh BBIBOJELI 110 PE3YyJIbTaTaM UCCICOOBAaHUA,

® TMPOBOJUTH KOCBEHHBIE H3MEPEHUS (PUINUECKUX BETUUHH, IPH 3TOM BBHIOUPATh ONTUMATbHBIA METO
U3MEpEHUs, OLIEHUBATh a0COIOTHBIE U OTHOCUTEINIbHBIE MTOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHU;

¢ JIPOBOAUTH OIBITHI IIO IMPOBEPKE HpeI[JIO)KeHHOf/'I TUIOTE3bL: MJIAHUPOBATH SKCIICPUMCHT, CO6I/IpaTI)
AKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh IOJIyYCHHBIE PE3YNbTaThl W JENaTh BBIBOJ O CTaTyce
MPEAJIOKEHHOM TUIIOTE3bI;

e coOmroaTh TpaBuia O€30MacCHOrO TpyJa IMPU TPOBEACHUHM HCCIEAOBAaHUN B paMKax ydeOHOTO
HKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIE0BATEIbCKON U MPOEKTHON EATEIbHOCTH C UCIOIb30BAaHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHUS;

e pemath pacuy€THBIC 3a/ladyd C SIBHO 3aJaHHOM M HESBHO 3aJlaHHON (DM3MYECKOW MOJEIbI0: Ha
OCHOBAaHUU aHajM3a YCJIOBUS OOOCHOBBIBaTH BHIOOP (DM3MUECKON MOJAENH, OTBeuaroleil TpeOoBaHUSM
3alau, TPUMEHITh (OPMYNbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTyJAaThl (U3MUECKUX TEOpUil MpH
WCIIOJB30BAaHUM MaTEeMaTUYECKUX METOAOB pEILICHUs 3ajay, MPOBOJUTH pacy€éThl Ha OCHOBaHUU
MMEIOIINXCA JIAHHBIX, AHAIM3UPOBATh PE3YNbTaTbl M KOPPEKTHUPOBATH METOJbI PEIICHHUS C Y4ETOM
IMMOJIYYCHHBIX PE3YJIbTATOB,

e pemiaTh KadeCTBEHHBIE 3a/ayM, TPeOyrolre MNPUMEHEHHs 3HAHUM M3 Ppa3HBIX pa3lelioB Kypca
bu3MKY, a Tak)Ke UHTETpaIlK 3HAHUH U3 APYTUX MPEeIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBAThH
JIOTUYECKYIO0 IIETIOYKY PACCYXIEHUH C OMOpO Ha M3y4eHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE
SIBJICHUS,

® JCMOJB30BaTh TEOPETHUECKHWE 3HAHWUS [N OOBSCHEHUS OCHOBHBIX MPHUHIMIIOB PabOTHI
M3MEPUTENBHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

® TPUBOANTH MPUMEPHI BKJIA/Ja POCCUUCKUX H 3apyOeKHBIX yUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

® AaHaJIM3UPOBATH U OUCHUBATH ITOCICIACTBUA OBITOBOH U HpOI/I3B0}ICTBeHHOI\/'I JACATCIIBHOCTH 4YCJIOBCKA,
CBSI3aHHON C (PU3MYECKUMH TPOIECCaMU, C TO3UIMI JKOJOTHYECKOW OE30MacHOCTH, MPEACTaBICHHUA O



palMOHAIBHOM NPUPOAOINOIb30BAHUU, a TaKXKE pa3yMHOM MCIIOJIb30BAaHUM JOCTH)KEHUH HayKu H
TEXHOJIOTUH [T JaJbHEUIIEro pa3BUTHSI YETOBEUECKOro 00IIeCTBa;

® MPHUMEHATh pa3iuyHble CcrocoObl paboTbl ¢ uH(poOpMaueid (U3NIECKOTO COJEPXKAHHUS C
HCIOJIb30BAHUEM COBPEMEHHBIX HMH(GOPMALMOHHBIX TEXHOJIOTHH, MPU ATOM HCHOJIb30BATH COBPEMEHHBIE
MHGOPMALIMOHHbIE TEXHOJIOTUM JUIsl TOMCKa, NepepadOTKM U NpPeAbsABICHHUS Y4eOHOM M HaydHO-
HOMYJSAPHOM MH(OpPMaLUyU, CTPYKTYpUPOBaHHUS W HHTepHpeTanud WHGPOpMAlMK, MOJYYEHHOH W3
Pa3NUYHBIX HMCTOYHHKOB, KPUTHUYECKH aHAIU3UPOBATh IMOIYy4aeMyl0 HH(POPMALUI0 W OICHUBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHH, TAK U HA OCHOBE aHaJIM3a UCTOYHHKA WH(pOopMaIumy;

® [POSABIATH OPraHU3ALMOHHBIE U [T03HABATEIbHBIE YMEHHS CAMOCTOSTEILHOIO IPUOOPETEHNS HOBBIX
3HaHUH B MpOIecce BHIMTOTHEHHS TPOSKTHBIX U Y4eOHO-UCCIIEI0BATEIBCKUX PadOT;

e paboTaTh B IpyMIE C UCIOJHEHUEM PA3INYHBIX COLMAIBHBIX POJIEH, MJIAHUPOBATh pabOTy IPYIIHI,
palMOHAIBHO PACHpPENENaTh JIeATeNbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJleKBATHO OLICHUBATh BKJIAJ
KaX/10T0 U3 YYaCTHUKOB I'PYIIIBI B PELICHUE pacCMAaTPUBAEMOM MTPOOIeMBL;

® [POSABIATH MOTHBALIMIO K Oyymiel nmpodecCuOHaIbHON AEATENbHOCTH 10 CHELHATbHOCTIM (PU3HKO-
TEXHUYECKOI0 MpoQuiIs.

K xoH1y 00yuenus B 11 knacce npeiMeTHbIE Pe3yJIbTaThl HA YIIIYOJEHHOM YPOBHE JOJDKHBI OTpa)kaTb
Cc(OPMHPOBAHHOCTH y O0YHAIOIINXCS YMEHUH:

® [IOHMMAaTh POJIb (PU3UKU B SKOHOMHYECKOM, TEXHOJOTMYECKOM, COLMAIbHOW U 3THYECKOi chepax
JeSITeIbHOCTH YeJIOBEeKa, pOJib U MECTO (PM3UKHU B COBPEMEHHON HAayYHOM KapTHHE MUPA, POJIb ACTPOHOMUM
B IPaKTHUYECKOW NESATEIbHOCTH YENIOBEKAa W JalbHEHMIIEM Hay4YHO-TEXHMYECKOM pa3BUTHM, 3HAYECHUE
OIMCATEIbHOMN, CHCTEMATU3UPYIOIIEH, OOBSICHUTEIEHOW U MMPOrHOCTUYECKON (QYHKIMN (HPU3NYIECKON Teopun
— DJIEKTPOJMHAMUKH, CHEIHAIBHON TEOPHH OTHOCHUTEIBHOCTH, KBAaHTOBOW (DU3WKH, POJIb (U3UUECKOI
TeopuH B (OPMHUPOBAHUH TPEACTABICHUH O (pr3nyecKol KapTHHE MUPa, MECTO (PU3HUECKON KapTHHBI MHpa
B 00IIIEM psITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUH O IPUPO/IE;

® pa3IUYaTh YCIOBUS MPUMEHUMOCTH MOJICICH PU3NICCKUX TEJ M MPOIICCCOB (SBJICHHMIA): OJHOPOTHOC
ANEKTPUYECKOE U OJHOPOJIHOE MarHUTHOE IMOJsi, FTapMOHHYECKHE KoieOaHus, MaTeMaTHYeCKUIl MasTHUK,
UJealIbHbIM MPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, HJI€aJIbHBIA KOJeOaTeNbHbI KOHTYp, TOHKAs
JIMH3a, MOJEJIEH aTOMa, aTOMHOTO Siipa M KBAHTOBOM MOJIENIH CBETA;

® pa3nuyarh YCJIOBUS (TpaHUIbl, OOJACTH) NPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, IOHUMATh
BceoOLuil XapakTep (yHAaMEHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh UCTIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

® aHAIM3MPOBATH M OOBACHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS, HCIOJIb3ysd OCHOBHBIE
MOJIOKEHUS U 3aKOHBI AJIEKTPOJMHAMUKU U CHELUAIbHON TEOPUH OTHOCUTEIBHOCTU (3aKOH COXpaHEHUs
ANIEKTPUYECKOr0 3apsja, cuia Amiepa, cuia JlopeHla, 3aKOH 3JIEKTPOMArHUTHOW WHAYKLWH, MPABUIIO
Jlenna, cs3p D/IC caMOMHIYKIIMH B 3JIEMEHTE 3JIEKTPUUECKOM LEMH CO CKOPOCThIO M3MEHEHUS CUJIbl TOKA,
IIOCTYJIAThI CIIEHUATBHON TEOPUU OTHOCUTEIBHOCTH DNHIITENHA);

® aHANU3HUPOBATh M OOBSACHATH KBAHTOBBIE MPOLECCHl U SIBJICHMS, UCIOIb3Yys MOJOKEHUS KBAaHTOBOM
¢u3uku (ypaBHeHHe OUWHIITEHHA g QoTrodddekra, NmepBbld M BTOpPOW MocTynarbl bopa, npuHIMN
COOTHOIIEHUS HeompenenénHocrel ['elizenOepra, 3aKOHBI COXpaHEHUS 3apsAI0BOTO U MACCOBOTO YHUCEN U
SHEPTHUH B SIEPHBIX PEAKLUAX, 3aKOH PaAMOAaKTUBHOTO pacnaaa);

e ONUCHIBaTh (U3NYECKUE TPOLECChl U  SABJIEHUS, UCIHOIb3ysl BEIMYMHBI: HAMpPSHKEHHOCTD
ANEKTPUYECKOTO TOJIS, MOTEHIIUAJ AIEKTPOCTATUYECKOTO TOJIs, Pa3HOCTh MOTEHIIUAJIOB, AIEKTPOABIIKYILAS
CWJIa, UHAYKLMS MarHUTHOTO I0JII, MarHUTHBIA NOTOK, cujla AMrepa, MHIYKTUBHOCTD, 3JIEKTPOABUKYIIAs
CHJIa CAMOMHIYKIIMH, SHEPTHUSI MATHUTHOTO T0JISI IPOBOAHMKA C TOKOM, PEISTUBUCTCKUI HMITYJIbC, TTOJTHAS
SHEPIrus, YHEPIrus MOKOsI CBOOOAHON YaCTHIIBI, SHEPTUS U UMIYNbC (POTOHA, MACCOBOE YHCIIO U 3aps sjapa,
JHEPIUs CBA3HU A1pa;



® OOBACHATH OCOOCHHOCTH TPOTEKaHUs (UINYECKUX SBICHUH: DSICKTPOMArHUTHASsS WHIAYKIIHS,
CaMOWHIYKIIHS, pe30HAHC, HHTepEPEHIINUS BOIH, TUdpaKIvs, JUCTIEPCHs, TIOJTHOE BHYTPEHHEE OTpaKeHUE,
dbotoanekrpuuecknii dpdext (pororddexr), ampda- m Oera-pacmaapl sAAEp, TaMMma-U3TydeHHUE SED,
(bu3nyecKre NPUHLHUIIBI CIIEKTPAIbHOTO aHalln3a U paboThI Jlazepa;

e OIpeneNsaTh HANpaBlIeHUEe HHIYKIIMA MAaTHUTHOTO TIOJISl POBOJHHUKA C TOKOM, CHUIBI AMIIepa U CHITBI
Jlopenua;

® CTPOWTH H300paKEHHE, CO3aBacMOE TUIOCKMM 3€pPKaloM, TOHKOW JIMH30M, M PACCUUTHIBATH €r0
XapaKTePUCTHKHY;

® [PUMEHATH OCHOBOIOJATAIOIIME ACTPOHOMHUYECKHE IMOHSTHS, TEOPUM U 3aKOHBI JUIS aHauu3a u
OOBsiICHEHUST (U3HUYECKUX TIPOIECCOB, MPOUCXOIANIMX B 3BE3/MaX, B 3BE3OHBIX CHCTEMax, B
MEXTaTaKTHIECKON Cpefie; ABMKCHUS HeOSCHBIX TEJ, YBOJIIONNHY 3BE31 1 BeeneHHO;

® [POBOJUTH HCCIEAOBaHHWE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C HCIHOJB30BAHUEM MPSMBIX
MU3MEpEHUH, IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YNIBTATHI MOMYUYEHHOW 3aBHCUMOCTH
(U3HYECKUX BEIIMYUH B BUJC TPAPUKOB C yU4ETOM a0COTIOTHBIX MOTPEIIHOCTEH U3MEPEHUH, 1eJIaTh BBIBOIBI
10 pe3yJabTaTaM UCCIIEAOBAHUS;

® TPOBOJUTH KOCBEHHBIE H3MEPEHUS PU3NUECKUX BEIUYHH, IPH ITOM BHIOMpATh ONTHUMAJILHBIN METOA
HU3MEpEHUs, OIICHUBATH a0COIFOTHBIC M OTHOCUTEIILHBIC MTOTPEITHOCTH MPSIMBIX M KOCBCHHBIX U3MEPEHUN;

® TPOBOJUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON TMIOTE3bl: IIAaHUPOBATh SKCIIEPUMEHT, COOUPATH
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh TMOJIYYCHHBIC PE3YJIbTaThl M JI€JIaTh BBIBOJ O CTaTyce
MPEJI0KEHHON TUIIOTES3bI;

® OIKCHIBAaTh METO/bI MOJYYESHHs] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUII;

e coOuroarh TpaBuia 0E30MacHOTO TpyJda IMPHU IMPOBEICHUU HCCICJAOBAHUN B paMKax ydeOHOTO
SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIEA0BATEIbCKON U MPOSKTHON J1EATEIbHOCTH C UCIIOIb30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHMUS;

e pemath pacuéTHBIC 33aJa4d C SIBHO 3aJlaHHOW W HESBHO 3aJlaHHOW (DM3MYECKOH MOJICNBbI0: Ha
OCHOBAaHUHW aHaIW3a YCJIOBHSI BHIOMpaTh (QHU3UYECKHE MOJETH, OTBEYalIllue TpPeOOBaHUAM 3aJauH,
MPUMEHSITh (HOPMYIBI, 3aKOHBI, 3AKOHOMEPHOCTH M TMOCTYNAThl (PU3UUYECKUX TEOPHUIl MPHU HCIOJIb30BAHUU
MaTEeMaTHYeCKUX METOJIOB pEIIeHUs 3aJay, MPOBOAHWTH PAacYEThl HA OCHOBAHMM HMMEIOIIUXCS JaHHBIX,
aHAIIM3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATH METOIbI PEIICHUS C YUYETOM MOJIYYEHHBIX PE3yIbTaTOB;

e pemiaTh KadeCTBEHHBIE 3a/ayM, TPeOyrolre MPUMEHEHHs 3HAHUM M3 Ppa3HBIX pa3JelioB Kypca
bu3MKY, a TakKe MHTETpally 3HAHUM U3 JAPYTUX MPEAMETOB €CTECTBEHHO-HAYUHOTO IIMKJA: BBICTPAUBATh
JIOTUYECKYIO IIETIOYKY PACCYKIEHUH C OMOpO Ha M3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NYECKHE
SIBIICHUS;

® JCMOJB30BaTh TEOPETHUYECKHWE 3HAHWUS N OOBSCHEHUS OCHOBHBIX MPHHIMIIOB PabOThI
M3MEPUTENBHBIX TPHOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MPOIIECCOB;

® TIPUBOINTH MPUMEPHI BKJIAJa POCCUUCKUX W 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BHTHC HAyKH, B
00BsICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

® AHAJIM3UPOBATH M OIEHUBATH MOCJIEACTBHUS OBITOBOM M MIPOWU3BOJICTBEHHOM JEATEIHLHOCTH YEIOBEKA,
CBSI3aHHON C (PU3MYECKUMHU TPOIECCaMU, C TO3UIMI JKOJOTUYECKOW OE30MacHOCTH, MPEACTaBICHHUN O
paloHaTbHOM TPUPOJOINOIB30BAHUM, a TakKe pPa3yMHOM HCIOJIB30BAHUU JIOCTKEHUN HAyKH H
TEXHOJIOTHH JIJIs TadbHEHUIIero pa3BUTHUS YEI0BEUECKOTO O0IIeCTBa;

® TPUMEHATH pa3IU4YHbIe CMOCOOBl paboThl ¢ wHPOpMamuel ¢(U3NIECKOT0 COAEPKAHHUSI C
HCIOJIb30BAaHUEM COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJIOTH, MPU ITOM HCIOJIH30BaTh COBPEMEHHBIE
WH(OPMALIMOHHBIE TEXHOJOTMH JUIsl TIOWCKA, MepepabdoTKU U TMpEeAbsSBICHUS Yy4eOHOW W HaydyHO-
MOMYJSIpHOM  WH(pOpPMAIMK, CTPYKTYpUPOBAHUS H HMHTEpHpeTalud WH(OpMaluu, TMONYy4eHHOH U3



Pa3IUYHBIX MCTOYHHUKOB, KPUTHYCCKH AaHAIM3UPOBATH MOJyYaeMyl HH(POPMAIMI0O W OICHHBATh €&
JOCTOBEPHOCTDh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUIA, TaK U Ha OCHOBE aHAJIM3a HCTOYHHKA HHPOPMAIINH;

® MPOSIBIISTH OPraHU3AIMOHHBIC U MMO3HABATEIBHBIC YMEHHS CAMOCTOSTEILHOTO MPUOOPETCHHS HOBBIX
3HAHHI B MPOIIECCE BHIMOJHCHHUS MMPOSKTHBIX M yIeOHO-HCCIIEI0BATEIbCKUX PA0OT;

e paboTaTh B IPYIIE C MCIOJHEHHEM Pa3IHYHBIX COIMAIbHBIX POJICH, IJIAHUPOBATh PabOTy TPYIIIbI,
palMOHAILHO PACMPECIsATh ACATSILHOCTh B HECTAHAAPTHBIX CHUTYAlUsAX, aJCKBATHO OLCHUBATh BKJIAJl
Ka)X/IOT0 M3 YYACTHHUKOB T'PYIIIbI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

® [POSIBJISATH MOTHBALIMIO K OyyIiel mpodeCCHOHATBLHON ACITEIBHOCTH MO CHCIHATBHOCTIM (PU3HKO-
TEXHUYECKOTO POohuIIs.



Peasn3auus BocnuTATEJIHLHOIO NOTEHIUAIA YUeOHOT0 peaMeTa «@U3MKa) yepe3 YPOUHYIO

cucremMy 00yuyeHHs 1 BOCIIUTAHUS

Tema pa3snena

(I)opMa peaim3allii BOCIMMUTATEJTBbHOI'0 MOTCHIIUAJIA TEMbI

10 kiaace

®du3uka B MO3HAHUU
BEIIIECTBA, IOJIS,
MPOCTPAHCTBA U
BpEMEHU

Oco3HaBaTh €IMHCTBO U LEIOCTHOCTD OKPYXKAIOILET0 MUPA, BO3MOXKHOCTh
€ro 1o3HaBaeMOCTH U 0OBACHUMOCTH Ha OCHOBE JOCTHKCHUN HaYKU.
XapakTepu30BaTh METO/IbI (hu3nuecKor HayKu (HaOII0JeHne, CpaBHEHHE,
AKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IO3HAHUU Npupoibl. Pusnka Ponb
OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHUH HAYKH (PU3HUKH.

Mexanunka

Hcnons30BaTh 3HAHUS O MEXAHUYECKHUX SBJICHUSIX B TIOBCETHEBHOM KU3HU
JU1s1 o0ecrieueHus: 0€30MacHOCTH TIPH 0OpaIlleHUH ¢ TPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsI COXPAHEHHS 3I0POBbSI U COOITIOICHUS
HOPM JKOJIOTUYECKOTO TIOBEJICHUS B OKPYXKAOIIEH cpelie.
CaMocCTOATEIbHO IIAHUPOBATh U MTPOBOAUTH (PU3MUECKHE IKCIIEPHUMEHTHI.

MonexyispHas
¢busnka,
TEpMOAMHAMHKA

Hcnonp30BaTh 3HAHHUS O TETIJIOBEIX SIBJICHUSIX B HOBCGILHCBHOﬁ JKU3HU OJI1
oOecrnieyeHus 6€30IaCHOCTH MpU 00pallleHuu ¢ IPpUoOpamMu u
TEXHUUYECKUMHU YCTPOUCTBAMH, JJIsl COXPAHEHHUS 3/I0POBbS U COOIIIOIEHNUS
HOPM 3KOJIOTHYECKOT0 IOBEJICHUs B OKpYyXkatowen cpene. [IpuBoaurs
HIPUMEPBI SKOJIOTUYECKUX MOCIIEACTBUI pabOThI ABUraTeseil BHyTPEHHETO
CrOpaHMsl, TEIUIOBBIX U THAPOIEKTpOocTaHIUi. CaMOCTOSTENIBHO
IUTAHUPOBATh U MPOBOJUTH (PU3NUYECKHUE IKCIIEPUMEHTHI.

3J'IeKTp0,I[I/IHaMI/IKa

Hcnonb30Bath 3HaHUS 00 3JIEKTPOMATHUTHBIX SIBJICHUSX B IIOBCEAHEBHOM
YKU3HU 1)1 o0ecriedeHns 0€30acHOCTH MPU OOpALEHUH ¢ IPUOOpaMu U
TEXHUUYECKUMHU YCTPOUCTBAMH, JJIsl COXPAHEHHUS 3/I0POBbS U COOIIIOIEHUS
HOPM 3KOJIOTHYECKOTO MOBEJICHUs B OKpYyXkatolen cpene. [IpuBoauts
MMPUMCPHI BIIMAHUA JICKTPOMArHUTHBIX I/I3J'Iy116HI/II71 Ha JXUBBIC OPraHU3MBbI.
CamocTosTeNbHO MIIaHUPOBAThH U MTPOBOUTH (PU3MUECKUE IKCIIEPUMEHTHI.

Mexannueckue
BOJIHBI. AKYCTHKA

XapakTepu30BaTh r100aabHbIE POOIEMBI, CTOSIINE TEpe
4eJI0BEYECTBOM: SIHEPreTUYECKHE, CHIPbEBbIE, IKOJIOTMUECKUE, — U POJIb
¢u3uKy B perieHuH 3TUX npooiaeM. OOBSICHITh NPUHIUIIBI paOOTHI U
XapaKTEPUCTHKHN U3YIEHHBIX MAIIHH, TIPUOOPOB M TEXHUIECKHX
ycTpoiicTB. CaMOCTOATENBHO MJIAHUPOBATh U IPOBOAUTH (PU3NUECKHE
IKCTIEPUMEHTHI.

11 xkiaace

9J'IeKTpOI[I/IHaMI/IKa.
3JICKTpOMaFHI/ITHOe
H3JTy4YCHUC

Hcnonb30BaTh 3HaHUS 00 3JIEKTPOMATrHUTHBIX SIBJICHUSX B TIOBCEAHEBHOM
KHU3HH U1 o0ecrieueHHst 6e30MacHOCTH P 0OpallieH!H ¢ TpUOOpaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsl COXPAHEHHS 3J0POBbs U COOIIOICHUS
HOpM Pu3MKa HKOJIOTHUECKOTO MOBECHHS B OKPYIKaIOIIEH cpejie.
[TprBOANUTE PUMEPHI BIHMSIHUAS DJIEKTPOMArHUTHBIX U3TYyYCHUH Ha )KUBBIC
opranu3Mbl. CaMOCTOSITEBHO IIAHUPOBATH M MTPOBOIUTH (PU3UIECKUE
IKCIIEPUMEHTHI

duznka BEICOKHX
SHEpPrui u
3JIE€MEHTHI

XapakTepu30BaTh IJ100aJbHbIE MPOOIIEMBI, CTOSIIINE TIEPE]T
YeJIOBEUECTBOM: HHEPI€TUUECKHE, CHIPHEBBIE, SKOJIOTUUECKHUE, — U POJIb
(bu3KKY B pelIeHnn dTHX poosieM. CaMOCTOSTENBHO TUIAHUPOBATh U




acTpodu3uku

MIPOBOJIUTH (pr3udecKue IKCIEpUMEHTBI. OOBSICHATH TPUHITUIIBI PAOOTHI U
XapaKTePUCTUKU U3YUYEHHBIX MAIIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB.

XapakTepu30BaTh CUCTEMHYIO CBSI3b MEKIY OCHOBOIOJIAralOIMMU
HAy4YHBIMU NOHATUSIMU: IPOCTPAHCTBO, BPEMsI, MaTepHusl (BELIECTBO, IOJIE),
JIBI)KEHUE, CUIIA, SHEPTHH.

Hcnonp30BaTh MoydeHHbIE 3HAHUS B TOBCEIHEBHOM JKU3HU MIPU
oOpallleHnu ¢ mpudopamMu U TEXHUYECKUMHU YCTPOUCTBAMU (CUETUYHUK
HMOHM3UPYIOIINX YaCTHUL, T03UMETP), AJISi COXPAHEHUS 3I0POBbS U
COOII0OZICHHSI HOPM SKOJIOIMUYECKOT0 TIOBEJICHUS B OKpYKaloIlIel cpefe.
[TpuBOIUTH MpUMEPHI BIAUSHUS PAaAMOAKTUBHBIX U3ITy4YEeHUI Ha KUBbIC
opranu3Mebl. [loHUMaTh IPUHIUN JSHCTBUS JO3UMETPA U PA3TUYAThH
YCIIOBHS €T0 HCIIOJIBb30BAHMS.

[ToHuMaTh IKOJIOTHYECKHE TPOOIEMbI, BO3HUKAIOIIUE IPH UCIIOIB30BAHUN
ATOMHBIX JIEKTPOCTAHIIUMN, U ITyTH perieHus 3Tux Ousuka npodiem,
MEPCIEKTUBBI UCTIOIB30BAHUS YIIPABISIEMOTO TEPMOSACPHOTO CUHTE3A.




Ne

/o HaumenoBanue pa3aesioB U TEM IPOrpamMmmabl

TEMATHYECKOE INTAHUPOBAHHUE
10 KIIACC
KosaunyecTBo yacos
Bcero ‘ KonTpoJsbHbie padoTsl

Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

IIpakTyeckune padoTnl

JuaexkTpoHHbIe (HU(poBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

11 ‘ HayunsIiit MeTO MO3HAHUS TTPUPOIBI 6

Utoro mo pazneny 6

Paznen 2. MEXAHUKA

2.1  Kunemartuka 10 1
2.2  ]JluHamuka 10

2.3 | Craruka TBEpPIOTO TENa 5 1
2.4 | 3aKOHBI COXpaHEHHs B MEXaHUKE 10 1
Utoro no pazneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1  OcCHOBBI MOJEKYIIPHOKMHETUYECKOMN Teopuun 15 1
3.2  Tepmonunamuka.TeruioBbIe MaITMHBI 20 1
33 ArperaThble cocTosiHUS BenecTBa. DazoBbie 14 1
nepexoabl
Hroro mo paszneny 49
Pazgen 4. JIEKTPOJANHAMUKA
4.1  DnexTpuyeckoe rosie 24 1
4.2  TloCTOSTHHBIH 2JEKTPUUECKUHN TOK 24 1
4.3 | Toxu B pa3lMUYHBIX Cpeaax 6
Hroro no pasneny 54
Paszea 5. PU3HUYECKHUI MPAKTUKYM
5.1 ‘ Ouznyeckuil NpakTUKyM 16 16
Wroro no pasneny 16
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 170 8 16

[TPOI'PAMME




11 KJIACC

Ne
n/n

Pazpnen 1. JIEKTPOJAUHAMUKA

HaumenoBanue pa3aesioB U TEM IPOrpamMmmabl

Bcero KoHTpoabHbIe padoThI ‘ IIpakTyeckune padoTnl

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

1.1  MaruuTHoe nojue 14 ‘
1.2  DnexkTpomMarHuWTHAas WHIYKIUS 13 1 ‘
Hroro mo pazneny 27
Pa3nen 2. KOJIEBAHHUS 1 BOJIHBI
2.1  Mexanudeckue KoieOaHus 10
2.2 | DueKTpoMarHUTHbIE KOIeOaHus 15
2.3  MexaHnuecKue B 3JIEKTPOMArHUTHBIC BOJTHBI 10 1
24  Onrmka 25 1
Wroro mo paszneny 60
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
3.1  Ocnosl CTO 5 1
Hroro no pasneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 | KopmyckysisspHO-BOJIHOBOH JyaJln3M 15
4.2 | O®wuszuka atoma 5
43 ®dwu3nKa aTOMHOTO Spa U dJIEMEHTAPHBIX 5
' YaCTHUI]
Hroro mo paszneny 25
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH
5.1 ‘ DeMeHTHl aCTPOHOMUU U acTPOPU3UKU 12
Hroro no paszneny 12
Pa3znen 6. PUSMYECKUM MPAKTUKYM
6.1 ‘ Du3ndyecKuil NPaKTUKyM ‘ 16 ‘ ‘ 16



Hroro mo pazneny 16
Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE
CuctemaTtu3zanus 1 0000IIeHIE TPEIMETHOTO
71 | COHEPXKAHHS U OIbITA JEATENLHOCTH, 15
' npUOOPETEHHOTO IPU U3YyYCHUHU Kypca PU3UKU
10 — 11 xmaccoB
Uroro no pazneny 15
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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