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HOACHUTEJBHASA 3AIIMCKA

[TporpamMMma 1o ¢pu3rke Ha ypoBHE CpelHero ooiiero oopazoBaHus pa3paboTaHa
HAa OCHOBE TIOJIOKEHUM u TpeOOBaHMII K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpazoBarenbHOM nporpammsbl, npeactaBieHHbx B PI'OC COO, a Ttakxke ¢ yuye€Tom
dbenepanibHOM paboueld mporpamMmbl BocnuTaHuss v KoHuenuuu mnpenojgaBaHus
yuebHoro mpeamera «®Pusnka» B 00pa30BaTENbHBIX OpraHu3anusax Poccuiickoit
denepannu, pealii3yOINX OCHOBHbIE 00pa30BaTENIbHBIE TPOTPAMMBI.

[Iporpamma no ¢usuke omnpenenser o0g3aTeNbHOE MPEIMETHOE COJACpPIKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIEI0BATEIbHOCTh M3YUCHUS] TEM U Pa3ieiioB
y4eOHOTO0 NMpeaMeTa ¢ yu€TOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, TIOTUKH
y4eOHOro Impoiiecca, BO3PACTHBIX OcoOeHHOcTel oOydarommuxcs. [IporpamMma mo
¢u3nKe Ta€T MpEeACTaBICHHE O LENAX, COJAEPKAHMM, OOIIer cTparerud oOydeHws,
BOCIIUTAHUS U Pa3BUTHUS OOyHArOIIMXCS CPEeACTBaMU yueOHoro npeamera «Dusmka»
Ha yriyOinEHHOM YPOBHE.

N3ydenue kypca Gpu3nku yriyoJaéHHOro ypoBHS MTO3BOJIAET PEATU30BaTh 3a4a4u
npo(hecCHOHANILHON OpUEHTALIMH, HAIPABJICHO HAa CO3AaHNUE YCIOBUM U1 IPOSBICHUS
CBOMX HMHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH Ka)IbIM OOy4arouumcs,
KOTOpblE HEOOXOIMMBI I MPOAODKEHHS O0Opa3oBaHHS B OpraHU3ALMSIX
npodeCCUOHAIBHOTO  00pa30BaHUsl MO  Pa3JIMUYHBIM  (DUBUKO-TEXHUYECKUM U
WHXEHEPHBIM CIIEHUATIBLHOCTSIM.

B nporpamme no ¢usmnke onpenensroTcs MmiaHupyeMble pe3ysibTaThl OCBOSHUS
Kypca (U3MKM Ha YypOBHE CcpeAHero oOmero oO0pa3oBaHUs: JIMYHOCTHBIE,
MeTanpeaMeTHbIe,  NpeAMEeTHble  (Ha  yrimyOnéHHoM  ypoBHe).  Hayuno-
METO/IOJIOTUYECKOM OCHOBOM il  pa3pabOTKM TpeOOBAHMM K JIMYHOCTHBIM,
METalpeAMETHbIM W MPEAMETHBIM pe3ysbTaTaM OOy4YarolUXCs, OCBOMBIIMX
nporpamMmy 1o (pu3Mke Ha ypOBHE CpeIHEro o01iero oopa3oBaHus Ha YrIyOJIEHHOM
YPOBHE, SIBJIIETCSI CHCTEMHOEATEIbHOCTHBIN OIXO/I.

[TporpamMMma 1o (usmke BKIIOYAET:

IJIaHUPYEMBbIE pe3yJIbTaThl OCBOCHMS Kypca (M3UKU HA YIIIyOJIEHHOM YPOBHE, B
TOM YHUCJIE MPEAMETHBIE PE3yJIbTaThl MO rojamM OO0Yy4YeHUs; COAepk aHUE Y4EeOHOro
npeamera «Pu3nkay 1o rojaMm o0y4eHusl.

[Iporpamma 10 (QuU3KMKE HMEET NPUMEPHBIA XapakTep U MOXET OBITh
UCIIOJIb30BaHa YUUTENAMHU (PU3UKH JIJIs1 COCTABJICHHS CBOMX PaOb0UYHMX MPOrPaMM.

[Iporpamma 1o ¢u3HMKe HE CKOBBIBAET TBOPYECKYIO MHMIIMATHBY YUYUTENIECH W
IIPENOCTABISAECT BO3MOKHOCTH JJISI PEATIM3ALMHN PA3JIMYHBIX METOIUYECKUX MMOJIX0I0B
K TpernojaBaHuio0 (U3MKK Ha YriayOJEHHOM YPOBHE MpPH YCIOBUM COXPaHEHUS
00s13aTeIbHON YacTH CONIEP KaHUs Kypca.

dusuka Kak Hayka 0 HauboJsee O0IIKX 3aKOHAX MPUPObI, BBICTYIAasi B KAUECTBE
y4eOHOTro MmpeaMeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUI 00
okpyxaronieM wMupe. I[IIKoabHBIA Kypc QU3HKA — CHCTEMOOOpa3yronmi s
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MUECKHUE 3aKOHBI JIEKAT B
OCHOBE TPOLECCOB U SBIEHUM, H3y4aeMbIX XUMHUEW, Ouonoruei, (Gusndeckou



reorpaueil 1 actpoHoMHed. Vcnonp3oBaHNe U aKTUBHOE NMPUMEHEHHUE (PU3NUYECKUX
3HAHHMI ONpENEeNHIO XapakTep U OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHUU B
cdepe IHePreTUKH, TPAHCIIOPTa, OCBOCHHS KOCMOCA, TIOJyYEHUSI HOBBIX MaTEPUasoOB C
3aJaHHBIMU  CBOMCTBamMH. M3yueHue UMK BHOCUT OCHOBHOM BKJIaJ B
(OpMUPOBAHHE  €CTECTBEHHOHAY4YHOM  KAapTUHBI MHpa  O0Oydaromierocs, B
(opMUpOBaHKE YMEHUI IPUMEHATH HAYUHbII METO/I IO3HAHUS IIPU BBIMIOJIHEHUN UMU
y4€OHBIX HCCIIEAOBAHNN.

B ocHOBY Kypca ¢pu3nKu Ha YpOBHE CpPEAHETO 00IIET0 00pa30BaHuUs MOJIOKEH PAT
U7ei, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK MPHHIIUIIBI €0 MOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEH KypcC SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX paslesoB (DU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoen zenepanuzayuu. B cooTBEeTCTBHUM ¢ HeW MaTepuan Kypca (GU3HKH
00BeANHEH BOKPYT (U3HMUECKUX TeopHil. BegymuM B Kypce siBisieTcs (popMupoBaHue
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEPHUH, BEIIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peannsanus IpeanonaraeT HCIOJIb30BaHNAE
IYMaHUTApHOTO MOTEHIMala (U3NYECKOM HayKd, OCMBICICHHE CBSI3U Pa3BUTHS
(GU3MKH C pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOJIEMaAMHU.

Hoesa npukxnaonoun nanpagnennocmu. Kypc ¢uszuku yriyOa€HHOrO YpPOBHS
MPEANnoaaraeT 3HaKOMCTBO C HIMPOKUM KPYIOM TEXHHUYECKHX M TEXHOJOTMYECKHX
IPUJIOKEHUH U3YUYEHHBIX TEOpUH U 3aKOHOB. [Ipu 3TOM paccMaTpuBaroTCs Ha ypOBHE
OOIIMX NPECTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3konozuszauyuu peanusyercs TMOCPEICTBOM BBEACHHS AJIEMEHTOB
COJIEp KaHMsl, MOCBAIIEHHBIX IKOJIOTMYECKUM MpPoOJieMaM COBPEMEHHOCTH, KOTOPHIE
CBS3aHbl C PA3BUTHEM TEXHUKU W TEXHOJOTUH, a TaKXe OOCYyXIeHUs mnpodsem
paloHaIbHOTO IPUPOIOTOIB30BAHUS U SKOJIOTMUYECKON O€30MMaCHOCTH.

OcBoeHUE cozepKaHUs MPOrpaMMbl MO (PU3MKE JOJKHO OBITH MOCTPOCHO Ha
OPUHLIAIIAX CHUCTEMHO-JIEATEIbHOCTHOrO moaxona. s (u3uku peanu3anust 3THX
MPUHIIMIIOB 0a3UpyeTcsi Ha HMCHOJb30BAHUM CAMOCTOSITEIbHOIO 3KCIEPUMEHTAa Kak
MOCTOSTHHO JEUCTBYIONIETro (pakTopa yueoHoro mnporecca. s yrinyOonéHHOTo ypoBHs
— 3TO CHUCTEMA CaMOCTOSITEIBHOIO YYEHMUYECKOTO SKCIEPUMEHTA, BKJIIOYAIOIETO
(GpoHTaNbHBIE YUEHUYECKUE ONBITHI IPU U3YUYEHUU HOBOTO MaTepHaa, 1abopaTopHble
paboThl ¥ paboThl MpakThkyMma. [Ipm 3TOM BO3MOXHBI JIBa Crocoba peanu3anuu
¢uznyeckoro npakTukyma. B mepBom ciydyae npakTUKyM MPOBOJUTCS JUOO B KOHIIE
10 u 11 kmaccoB, 10O MoOCe MEPBOTO U BTOPOTO MOJYTOJMNA B KaXJIOM U3 ATUX
KjaccoB. Bropolt cmoco6 — 3T0 uHTEerpamus pabOT MNpakTHKymMa B CHCTEMY
71a00paTOPHBIX pabdoOT, KOTOPbIE MPOBOJAATCS B IMPOLIECCe U3YyUEHHUs paszeia (TEMBbI).
[Tpu 5TOoM noz paboTamu MPaKTUKyMa MOHUMAETCsI CAMOCTOSITETIbHOE HCCIIEI0BaHuE,
KOTOpOE€ TPOBOJMUTCS IO PYKOBOJCTBY CBEPHYTOTO, 000OMIEHHOTO BHIa 063
MOLIArOBOW HHCTPYKIIUU.

B mporpamme no ¢pusuke cucreMa yueHM4eCKOro SKCIepUMEHTa, JJa00PpaTOPHBIX
paboT M mpakTUKyMa MpeAcTaBieHa eIUHbIM NepeuHeM. BolOop TeMaTuku Jist 3THX
BUJIOB YYEHHUYECKHX TNPAKTUYECKUX pabdOT  OCYIIECTBISAETCA  YYaCTHUKAMU



00pa30BaTEIBHOrO MpoLECcca NCXO U3 OCOOEHHOCTEN OYPOYHOIO IIIAHUPOBAHUS U
ocHamleHus: kaOunera ¢usuku. Ilpm sTomM  obecrieynBaeTCsl  OBIAJICHUE
OOy4JalolUMHUCST YMEHHUSIMH TPOBOAUTH MPSAMBIE W KOCBEHHBIE HW3MEpEHHS,
UCCIICIOBAaHMS 3aBUCHUMOCTEH (PU3MYECKHX BEIMYUH U TIOCTAHOBKY OIBITOB IIO
IPOBEPKE MPEI0OKEHHBIX TUIIOTES.

Bonblioe BHUMaHue yAenseTcsl pelIeHuI0 pacuéTHBIX U KA4eCTBEHHBIX 3ajad.
[Tpu 3TOM 111 pacUETHBIX 3a7]a4 MPUOPUTETOM SIBIISIFOTCS 3aJ1a4M C SIBHO 3aJlaHHOM U
HESIBHO 3a/IaHHOM (PU3MYECKONW MOJIENbI0, MO3BOJISIIONIMNE MPUMEHATH H3YyYEHHBIC
3aKOHBl M 3aKOHOMEPHOCTH KakK M3 OJHOIO paszfena Kypca, TaK U HHTErpHUpYs
NPUMEHEHUE 3HAHUN U3 Pa3HBIX pa3znenoB. /[ KadecTBEHHBIX 3a7ad MPHOPUTETOM
SBIIIOTCA 3aJ]aHUs HAa OOBbSICHEHUE/TIpEACKa3aHue NMPOTEKaHUsl (PU3HUECKUX SIBJICHUN
U MPOLIECCOB B OKPY’KAIOIIEH JKU3HM, TpeOyrouue BpI0opa GU3NYECKON MOAETH IS
CUTyalluu MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu GI'OC COO k mMarepuasbHOTEXHUYECKOMY
oOecrieyeHuto y4eOHOro mpouecca Kypc (pU3MKH yriayOJEéHHOro YpOBHS Ha YPOBHE
cpenHero oOuiero oOpa3oBaHMs JIOJDKEH HU3y4daTbCs B YCJIOBHUSX IPEIMETHOTO
kabuHeTa. B kaOunere QHU3MKKM JODKHO OBITH HEOOXOAMMOE JabopaTopHOE
00Opy1I0BaHUE /IJIsl BHIMOJIHEHUS YKA3aHHBIX B MPOTpaMMeE MO (PU3MKE YUEHUUYECKUX
OIBITOB, JIAOOPATOPHBIX PAOOT M PadOT MPAKTUKYMA, a TaKKe JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpanoHHOE 000pyI0BaHUE (POPMUPYETCS B COOTBETCTBUU C IPUHILIUIIOM
MUHUMAJIBbHON JIOCTATOYHOCTH M OOECIEUMBAET IIOCTAHOBKY IE€PEUYMCICHHBIX B
nporpaMMe Mo (U3MKE KIIOYEBBIX JIEMOHCTpPALUil JUIsl MCCIENOBAHUS H3ydaeMbIX
SBJICHUH M TPOLIECCOB, SMIUPUYECKHX U (YyHIAMEHTAIbHBIX 3aKOHOB, HX
TEXHUUYECKUX TIPUMEHEHHH.

JlaGopatopHoe o0OOpyaOBaHUE I8 YYEHUYECKUX MPAKTUUECKUX padboT
dbopMupyeTcs B BUAEC TEMATHUECKUX KOMIUIEKTOB 1 00ECTICUNBAETCS B PACUETE OJTHOTO
KOMIUIEKTa Ha JBYX oOOydarommuxcsi. TemaTHueckue KOMIUIEKThI J1a00paTOpHOTro
00OpylOBaHUSl JOJDKHBI OBITh TIOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIb30BaHUU
aHAJIOTOBBIX M IM(PPOBBIX NPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIbHBIX
CUCTEM B BUJ€ U(POBBIX JT1a00OpaTOpHil.

OCHOBHBIMM LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

(dbopMHpOBaHUE UHTEPECA U CTPEMIICHHS 00YYaIOLIMXCsl K HAYYHOMY U3yUYEHUIO
OPUPOJIbI, PA3BUTHE MX WHTEJUIEKTyaJIbHbIX U TBOPYECKHUX CIIOCOOHOCTEM; pa3BUTHE
IpeJICTaBICHUNA 0 HAYYHOM METOJIe TO3HaHUs U OPMHUPOBAHUE HCCIIEA0BATEIBCKOTO
OTHOILIEHUSI K OKPY’KAIOLIUM SIBICHUSIM; (POPMUPOBAHNE HAYYHOTO MHPOBO33PEHMUS
KaK pe3yiabTaTa W3y4YeHUsS OCHOB CTPOSHUS MaTepud M (yHIaMEHTATbHBIX 3aKOHOB
busuKy;

dbopMupoBaHrE yMEHUN OOBSICHATH SIBJICHUS C UCTIOIB30BAHUEM

bu3MYeCKUX 3HAHUW M HAYYHBIX JIOKA3aTeNbCTB; (OPMHUPOBAHUE MPEACTABICHUNA O
ponu GUBUKH JIJIs1 PA3BUTHUS

JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUM; pa3BUTHUE MPEACTABICHUMA O

BO3MOXHBIX cdepax Oyaymeid mnpodecCuoHalIbHOW AeATEeIbHOCTH, CBS3aHHBIX C

(bU3UKOMH, MOATOTOBKA K TallbHEUIIIEMY O0yUE€HUIO B 3TOM HaIlpaBJICHUH.



JlocTmxeHne HTHX Liejield 00ecleunBaeTCsl PEIICHHEM CIEAYIOIUX 3a1ad B
nporecce u3y4eHus Kypca GU3NKH Ha ypOBHE CPEHEro 001ero oopa3oBaHus:

npuoOpeTeHne CUCTeMBbl 3HaHUM 00 OO0mHUX (U3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUSIX, BKIIIOUAsl MEXaHUKY, MOJCKYISPHYIO (PU3HKY, JIEKTPOINHAMUKY,
KBAHTOBYIO (PM3HKY M 3JIEMEHTHI acTpo(pU3UKH; GOPMUPOBAHNE YMEHUM MPUMEHSATh
TEOPETUYECKHE 3HAHUA A1 OOBSCHEHMsI (DU3MUECKUX SIBICHUN B NPUPOAE U IS
IOPUHATHS TPAKTUYECKUX PEIICHUH B MOBCEJHEBHOM JKM3HM; OCBOEHHE CIOCOOOB
pelieHus] pa3IUYHBIX 3a7ad C SIBHO 3aJaHHON (PU3MYEeCKOW MOenblo, 3ajaad,
MOJIpa3yMEBAIOIINX CaMOCTOATEIbHOE CO37aHue (U3MYECKON MOJIEH, aJleKBaTHON
YCIIOBHSIM 33J]a4M, B TOM YHCIIE 3a/1a4 MHKEHEPHOIO XapaKTepa;

NOHMMaHNE (PU3NYECKUX OCHOB U MPUHIIUIIOB IEUCTBUS TEXHUUECKUX YCTPONCTB
U TEXHOJIOTMUECKHUX IPOLECCOB, UX BIUSHUS Ha OKPYXAIOIIYI0 Cpedy; OBJaJCHUE
METOJJaMH  CAaMOCTOSITEIFHOTO  IJIAHUPOBAaHUS M TMPOBEACHUS  (HU3HUECKUX
HKCIIEPUMEHTOB, aHAJIN3a U UHTEPIIPETALIUN
uH(popMaIuu, ONpeAEIICHHs IOCTOBEPHOCTH MIOJyYEHHOIO PE3YIbTAaTa;

CO3JaHUE€  YCIOBUM  JUIsl  pa3BUTUSL  yYMEHUM  NPOEKTHO-
UCCJIEI0BATENBCKOM, TBOPUYECKOM NEATEIbHOCTH; pAa3BUTHE HHTEpeca K cdepam

npo¢eCCUOHATIBHON JIEATEIIbHOCTH,
CBSI3aHHOU ¢ (PU3HUKOIA.

B cootBerctBum ¢ TpedoBanusiMu @I'OC COO yrinyOnéHHbIN YPOBEHb U3YUCHHUS
yueOHoro mnpeamera «®@usuka» Ha YPOBHE CpEAHEro oOImero o0pa3oBaHUsS
BBIOMpAeTCs OO0YyYarolUMHUCS, IUIAHUPYIOIIMMHU TPOAOJDKEHUE OOpa3oBaHUs 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

Ha wusyuenue ¢usuku (yriyOJ€HHBIA ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
oOpazoBanus orBoautcsa 340 gacos: B 10 kmacce — 170 gacoB (5 4acoB B HeZelN0), B
11 kmacce — 170 gacoB (5 4acoB B HEEIIO).

[Ipennaraempiii B mporpamme 10 (u3uke TmepedeHb JabopaTOPHBIX H
MPaKTUYECKUX paboOT ABJISIETCS PEKOMEHJOBAaHHBIM, YYMTENb JENaeT BbIOOP
NPOBENCHUS JIA0OPAaTOPHBIX pabOT M OMBITOB C YYETOM HMHJMBHAYaTbHBIX
0COOEHHOCTEN 00yUaroIuXCs.

COJEPXAHUE OBYUYEHUA
10 KVIACC

Paszgen 1. Hay4Hblii MeTOA NMO3HAHUS IPUPOABI.

®uznka — PpyHgaMeHTagbHas Hayka o npupoje. HayuHsiii MeTon mo3HaHuUs U
METO/IbI UCCIEIOBAHUS (PU3NYECKUX SBJICHUI.

OKCIIepUMEHT M TeOopus B Tpollecce MOo3HaHusA mnpupoabl. HabmoneHnue wu
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHuss (U3MYECKUX BEIMYMH (QHAJIOTOBbIE U UU(DPOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  w3MepeHWil  Gu3WUECKMX  BeMWuMH  (AOCONIOTHAsT |
OTHOCHUTEJIbHA).



MopenupoBanue bu3ruecKux SABJICHUMN 17} IIPOLIECCOB
(MaTepuanbHas TOYKa, a0COJTIOTHO TBEPAOE TEJO, UACAIbHAS KUIKOCTb, UJICAIbHBIN
ra3, TOYeUHbIN 3apsay). ' unoreza. PU3NUECKHl 3aKOH, TPAHUILIBI €T0 PUMEHUMOCTH.
duznueckas TEOpUs.

Ponb 1 MmecTo pusuku B popMUpPOBAHUU COBPEMEHHOM HAYYHOM KapTUHBI MUPA,
B IIPAKTUYECKOU JIEATEIIBHOCTH JIFOAEH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npAKMUKYM.

W3mepeHne cuiibl TOKa U HANPSHKEHUS B LEMH MTOCTOSHHOTO TOKA MPU OMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ IU(poBoil naboparopuedt no ¢usuke. [Ipumepsl n3mMepeHus
(bu3MYECKUX BEIMYUH MPHU MOMOIIN KOMIBIOTEPHBIX TATYUKOB.

Pazngen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JABUKEHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOTO JBHUYKECHMUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BeKkTop MaTepuaibHONM TOUYKH, €ro MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHaTt. Tpaekropus.

[lepemernienne, cKoOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHE MAaTepUalbHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOpPJIHUHAT.
Clio)keHue epeMEnICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PABHOYCKOPEHHOE MNPSIMOJMWHENHOE IBHXKEHHE. 3aBUCHUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI U MyTH MaTE€pUaJIbHOM TOYKHM OT BPEMEHH U HX
rpaduKu.

CBobOogHoe maneHWe. YCKOpeHHe CBOOOTHOTO maicHUsA. J[BukeHue Tena,
OpOIIEHHOTO TMOJl YIJIOM K TOPH30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU U
YCKOpPEHUsI MaTepUaIbHON TOUYKU OT BPEMEHU U UX TPaPUKH.

KpuBosmHeHOE ABMKEHHE. [[BH>KEHNE MAaTEpUAIBHOW TOYKH IO OKPYKHOCTH.
YrnoBas W JMHEWHas ~ ckopocTh. Ilepmonm u  wacTtora  oOpaieHus.
LenTpocTpeMuTesibHOE (HOPMaIbHOE), KacaTelbHOE (TAaHIME€HLIHAIbHOE) U IOJIHOE
YCKOpPEHHUE MaTepHaIbHON TOUKH.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKHE  MPOLECCHI:
CIIUJIOMETP, ABMKEHHE CHAPSIOB, LICMHBIC, IIECTEpEHUYAThIC U PEMEHHbBIC MEepeIayu,
CKOPOCTHBIE TU(DTHI.

Jlemoncmpayuu.

Mogens cuctembl OTCU€Ta, WJUIIOCTpAlldS KUHEMATHUUYECKUX XapaKTEPUCTHK
JIBHDKCHUS.

CriocoObI UCCleI0BaHUS IBUKEHUN.

Nnnroctpanus npeeibHOro NepPexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MEXAaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.



HaGmronenue nBuXKeHUs Tena, OpOLIEHHOro IOJ YIJOM K TOPHU30HTY U
TOPU30HTAJIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE ITyTeH, TPACKTOPHUM, CKOPOCTEN ABUKEHUSA OAHOIO U TOTO JK€ TEJa B
Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JBW)KCHHSI C LENBK OINPEACICHUs MIHOBEHHOU
CKOPOCTH.

N3mepeHne yCKOpeHHs IPU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBM)KEHHUU 10
HAKJIOHHOU IUTOCKOCTH.

Hccnenoanue 3aBUCHMOCTH OyTH OT  BpPEMEHH  IIpHU
PABHOYCKOPEHHOM JIBUKEHUMU.

N3mepenne yckopeHusi CBOOOIHOTO NaieHusl (PEKOMEHJOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuyenue ABMxKEHUS Tena, OPOIIEHHOTO TOPU30HTaIbHO. [IpoBepka runoress o
PSAMOM TIPOTIOPLUHOHAIBHON 3aBUCUMOCTH MEXKIY JaJbHOCTBIO MOJIETA U HAYAIbHOU
CKOPOCTBIO TeJIa.

M3ydeHue NABWKEHHsS Tella IO OKPYXKHOCTM C IIOCTOSHHOW I10 MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH NEpHOJa OOpalleHHs] KOHMYECKOTO MasiTHUKA OT
€r0 MMapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeii 3akoH Hprorona. HMHepuumanbHble cucteMbl oTcué€ra. [lpuHiun
oTHocuTenbHOCTH [anunes. HeuHepruanbHble cUCTEMBI OTCYETa (ONpeneseHue,
IPUMEPHI).

Macca rena. Cuna. [IpyHnun cynepno3unuu cuil.

Bropoii 3akoH HproTOHa 1151 MaTepraibHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHOW U UHEPTHOU
MAacCCBhl.

Cuna TsKkecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOIHOTO IMaJIEHUsI OT BBICOTHI HaJ
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduyeckoi mMupoThl. [[BuxkeHne HeOEeCHBIX Tel U
UX CyTHUKOB. 3akoHbl Kemepa. IlepBasg kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUKyIIErocsi C yCKOPEHUEM.

Cuna tpenus. Cyxoe TtpeHue. Cumna TpeHUs CKOJBXEHUS U CUjla TPEHUS MOKOS.
Koaddunuent tpenus. Cusia CONPOTUBICHUS NMPHU ABHKEHUU Tela B JKUJIKOCTH WIIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Hasnenue. I'napocrarnueckoe naBiaenue. Cuita Apxumena.

TexHuueckue yCTpOMCTBA U TEXHOJIOTUYECKHE  MPOLIECCHI:
NOJILUITHAKY, IBU’)KEHHE NCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.



HabGmronenue ABuKeHUS Ted B MHEPIUAIbHBIX U HEMHEPIMAIbHBIX CHUCTEMAX
OTCU€Ta.

[IpyHIMT OTHOCHUTENIBHOCTH.

Kauenune [ByX WIMIMHAPOB WM IIAPOB pPa3HOW MacChl C OAMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACICTBYIOIIECH MPUIIOKEHHBIX K TETY CHJI C IPOU3BEICHUEM
Macchl T€Jla Ha €ro YCKOPEHHE B MHEPLUUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOLIUX B PE3YJIHTATE B3aUMOICHCTBUS TEN.

N3Mepenune macce 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MAICHUU.

[leHTpoOexKHBIE MEXAHU3MBI.

CpaBHEHHE CUJI TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepennie paBHOACHCTBYIOIICH CHII TIPU JBMXKEHHHM Opycka MO HaKJIOHHOM
IJIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3ABUCUMOCTHM BPEMEHU JBWKEHHS OpycKa II0
HAKJIOHHOM IJTOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €r0 MaCCHI.

HccnenoBanre 3aBUCUMOCTHA CHJI YOPYTOCTH, BO3HHUKAIONIMX B NPYKUHE H
PE3UHOBOM 00pasiie, OT X JAehopMariui.

N3yueHne ABUKEHUSI CUCTEMbl TEJ, CBS3aHHBIX HUTHIO, MEPEKUHYTOU uepes
NErKuii OJIOK.

N3mepenue koddduiineHTa TpeHUsS MO BEJIMYMHE YIJIOBOTO Ko3(duimeHTa
3aBucuMOocTH Frp(N).

HccnenoBanne nBuKeHUs OpycKa MO HAKIOHHOW IUIOCKOCTH C TEPEMEHHBIM
Kod(hPUIIMEHTOM TpEHUSI.

N3yueHne nBUXKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEpHOoe Teno. [locTymarensHOe W BpallaTelbHOE JBUKEHUE
TBEPAOTO TeNa. MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaieHus. [1neuo cunbl. Cnoxenue
CUJI, MPUJIOKEHHBIX K TBEpIOMY Teny. L[eHTp TskecTH Tena.

Y ciioBus paBHOBECHUSI TBEPAOTO TEIIA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TUnYHOE PaBHOBECHE.

TexHudyeckue yCTpOMCTBA U TEXHOJOTMYECKHE  MPOLECCHI:
KPOHILTENH, CTPOUTENIBHBIN KPaH, peIETYaThie KOHCTPYKLIUH.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npaKMUKYM.

HccnenoBanue ycioBUr paBHOBECHUS TBEPIOTO TEJIA, UMEOIIETO OCh BPAILICHUS.
KoHcTpynpoBaHHe KPOHIITENHOB U PACUET CHII YIIPYTOCTH.



N3y4yeHnue ycTOMYMBOCTH TBEPIOTO TENA, UMEIOIIETO IUIOIAAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

MMiynbC MaTepragbHOM TOYKH, CUCTEMBI MaTepuaibHbBIX Touek. LleHTp macc
CUCTEMBI MaTepUAIbHBIX TOUYEK. Teopema 0 JBUKEHUH LIEHTpa Macc.

VIMITyJIbC CHITIBI M ©3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE IBMKECHHE.

MomeHT umIyibca MarepuanbHOM TOukH. IIpencraBieHune O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cunpiHa  MalOM M HAa ~ KOHEYHOM IEPEMEIICHUHU.
I'padmueckoe npencraBiaeHue padOThI CUIIBI.

MoOUTHOCTb CHUIIBL.

Kunernueckas HEprus  MarepuaibHOW TOUKU. TeopeMa 00 M3MEHEHUU
KMHETUYECKOU JHEPTUN MATEPUAIBHOW TOUKH.

IloTeHIMaIbHBIE U HEMIOTEHIMAIBHBIE CUJIbL. [IoTeHIManbHas dSHEPIrus.
[ToTenmanbHas 3HEprus ynpyro aeopMHUpOBaHHOMN NpyKUHbL. [loTeHIIManbHas
JHEPIus Tejaa B OAHOPOAHOM I'PaBUTALIMOHHOM Iosie. [loTeHnmanpHas sHeprus Teia
B I'PABUTAI[MOHHOM I10JIE€ OAHOPOIHOIO Iapa (BHYTpH U BHE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBs3b pabOThl HEMOTEHIMAIBHBIX CHUJI C U3MEHEHHEM MEXaHWYECKON SHEPIHH
CUCTEMBI T€Jl. 3AKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyuM I MIACaNbHOM JKMAKOCTU Kak CIEACTBHE 3aKOHA
COXPAaHEHMSI MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpOWCTBA W TEXHOJOTMYECKHE  MPOLECCHI:

JBUKEHHE PaKeT, BOJAOMET, KOMNEpP, MPYKUHHBIM MHCTOJIET, THPOCKOMN, (PUTYypHOE
KaTaHUE HAa KOHbKAX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

N3mepeHre MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUN PabOTHI.

B3auMHble mpeBpalieHUs] KUHETHUYECKOW W MOTEHUMAIBHOM JHEPruv IIpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruy Npu CBOOOJIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

W3mepeHne nMiysibca Teia o TOpMO3HOMY ITYTH.

N3mepenune cuiibl TSATHU, CKOPOCTH MOJETH 3JIEKTPOMOOMIIS U MOUTHOCTH CHIIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

Hccnenosanue COXpPaHEHMs UMITYJIbCA IIPH  yIPYrom
B3aMMO/ICHCTBUH.



N3mepeHrne KHHETUYECKOM SHEPTUH TEJIa 10 TOPMO3HOMY MYTH.

CpaBHEHUE U3MEHEHUS MOTECHIHAIBHOW SHEPrUU MPYKUHBI C PAOOTOU CHIIBI
TPEHMUSL.

Onpenenenue pabOThl CHIBI TPEHUS NpPU ABMKEHUU Tejla MO HAKIOHHOU
IJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka u TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TOJIOKEHUS MOJIEKYyJIsipHO-KMHeTndeckoil Teopun (MKT), wunx
onbITHOE o0ocHOBaHueE. uddy3usa. bpoyHoBckoe nBukeHUEe. XapaKkTep JBUKEHUS U
B3aMMO/JICHCTBUS YaCTHUI] BellecTBa. MOJENN CTPOEHUS ra30B, KUIKOCTEW U TBEPBIX
TeJd U 0OBSICHEHHE CBOICTB BEIllECTBA Ha OCHOBE 3TUX Mojeneil. Macca u pa3Mepsl
Mosekyna (atomoB). KonnuecTBo BemectBa. [loctostHaas ABorapo.

TenmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ usmepenud. Illkana
temneparyp Llenscust.

Mopens naeanbHOTO ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU:

YaCTHUIIBI T'a3a JBUKYTCA XaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

['azoBble 3akoHBl. YpaBHeHue MeHneneeBa—Knamneiipona. AOcoOTHas
temneparypa (mkamna Temreparyp KenbBuna). 3akon JlanbToHa. M3omporecchl B
UJcabHOM Tra3e C IIOCTOSIHHBIM  KOJMYECTBOM  BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsI3b MEXKy IaBJICHUEM U CPEHEN KUHETUUECKON SHEPTUEN MOCTYIAaTEIbHOTO
TEIJIOBOTO ABMKEHUS MOJIEKYJI HI€AJIbHOTO ra3a (OCHOBHOE YPAaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHUH UJICATTLHOTO Ia3a).

CBs3b a0CONIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKOM CHUCTEMBI CO CpEAHEU
KUHETUYECKOW SHEpPruei MocTynaTeIbHOr0 TEIIOBOrO IBUKEHUS €€ YACTHII.

TexHudyeckue yCTpPOMCTBA U TEXHOJOTMYECKHE  MPOLECCHI:
TEPMOMETP, OApPOMETP, NMOTYUYEHUE HAHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu I1BUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buzaeoponuk ¢ 3anMchio peaibHOTO OPOYHOBCKOTO JBUKEHUS.

Juddysus sxuakocTen.

Mogens onsita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIn4ecKux peneTox.

Hab6nronenue u riccieioBaHue U30IMPOIIECCOB.

Yuenuueckuii sxcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanrie mpoliecca YCTAHOBIICHHS  TEIJIOBOTO  PaBHOBECHUS  IIPH
TEIJIO00MEHE MEXTY TOPSUYEH M XOJIOTHOU BOJIOM.

N3yueHne H30TEPMUYECKOrO0 Ipolrecca (PEeKOMEHJO0BAHO HCIOJIb30BAHKE
rdpoBoii 1abopaTopun).



W3yuenue  M30XOPHOIO nporecca.  M3ydyenwue
n300apHOTO MpoIiecca.
[TpoBepka ypaBHEHUS COCTOSHHSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHMX YCIOBHM ISt
TEPMOJMHAMHUYECKON CUCTEMBbl. BHeEIIHKWE W BHyTpeHHHE mNapaMmeTpsl. [lapamerpsl
TEPMOJIMHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAUEHHS BEJIIMYMH, ONHUCHIBAIOIINX €€
COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe  Hawano  tepmoauHamuku.  CaMOIpOM3BOJIBHAS — pellaKCalys
TEPMOJIMHAMHYECKONU CHCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopenp ueanbHOro ra3a B TEpMOJAMHAMUKE — CUCTEMA YPaBHEHUI: ypaBHEHUE
MenneneeBa—Knanelipona M BBIPAKEHUE [JI1 BHYTPEHHEHM DJHEPrUU. Y CIOBUSA
MPUMEHUMOCTH 3TOM MOJIENH: HU3Kasl KOHLIEHTPALUs YaCTHIL, BRICOKUE TEMIIEPATYPBHI.
BeIpaxeHue 111 BHyTpEHHEW SHEPTHH OJHOATOMHOT'O WJ€aIbHOIO rasa.

KBazucrarnueckne U HECTaTUYECKHUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMOJIMHAMUKe. BprunciieHne paboThl 1o rpaduxy
npouecca Ha pV-auarpamme.

Tennonepegaya  Kak ~ cnoco0 — M3MEHEHHMsS ~ BHYTPEHHEH  DHEpruu
TEPMOJMHAMHUYECKON  cucTeMbl  0e3  coBepuieHuss  paboTel.  KonBekuws,
TEIJIONPOBOJAHOCTD, U3ITy4YECHHE.

KomnuectBo temnorel.  TemnmoéMkocTh Tenma. YAenbHas H - MOJISIpHAs
TEIIOEMKOCTH BELIECTBA. Y paBHeHUE Maliepa. Y ienbHasi TEII0Ta CrOpaHus TOILINBA.
Pacuét konuyecTBa TEIJIOTHI IpH Terionepenayde. [lonstre o0 annadbaTHOM npoLecce.

[IepBblii 3aKOH TEpMOANMHAMUKU. BHYTpeHHss sHeprus. KonndecTBo TEMIOTHI U
paboTa Kak Mepbl U3BMEHEHUS! BHYTPEHHEHW SHEPTHH TEPMOJIMHAMUYECKON CUCTEMBI.

BTopoii 3aKk0H TEpMOJIUHAMUKH JIJI1 PABHOBECHBIX IIPOLIECCOB:
yepe3 3aJJaHHOE PAaBHOBECHOE COCTOSHHE TEPMOJMHAMHYECKOW CHUCTEMBI MPOXOJUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3aKOH TepMOAMHAMUKH JJI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOYKHO
nepeaarh TeIIoTy OT 00Jee XOJIOTHOTO Tesla K O6ojiee HarpeToMy 0e3 KOMIEHCalluu
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukn Kapho.

DKOJIOTMYECKHE AacCIEeKThl HMCIOJIb30BAHMS TEIUIOBBIX JABuUrateneil. TemoBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHuueckue yCTpOWCTBA U TEXHOJOTMYECKUE TMPOLIECCHI: XOJOAWIbHHUK,
KOHJUIIMOHEpP, JAU3ENbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, NapoBas TypOuWHa,
MOJIy4YCHUE CBEPXHU3KUX TEMIeparyp, YTHIH3AIUs «TEIUIOBBIX» OTXOJIOB C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTWIM3AIUs OMOOPTaHMYECKOTO TOILTUBA JIJIS
BBIPAOOTKU «TETUIOBOM» M DJICKTPOIHEPTHH.

Hemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUN.

Bo3nymHoe orauso.



CpaBHeHUE yACIbHBIX TETNIOEMKOCTEHN BEIIECTB.
CriocoObI M3MEHEHMSI BHYTPEHHEH YHEPTHUH.
HccnenoBanue aanabaTHOTO Ipoliecca.
KommbroTepHbie MOJIeTN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npaKMUKyMm.

N3mepeHnune yaenbHON TEMII0OEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3yueHne B3aUMOCBSI3M DJHEPTUM MEXKMOJEKYISIPHOTO B3aWUMOJCUCTBUS U
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHAeHcanus. Mcnapenue U kumneHue. Y iejlbHas TEIjoTa
napooOpa3oBaHUsl.

HacepllieHHbIE 1 HEHACHIIEHHBIE MMapbl. KauecTBeHHAas 3aBUCUMOCTD INIOTHOCTH
U JIaBJICHUS HACBIIIEHHOTO Mapa OT TeMMepaTypbl, UX HE3aBUCHUMOCTb OT O0BEMaA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUSI OT JABJICHHS B AKUJKOCTH.

Bnaxxnocth Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe teno. Kpucrammmueckue n amopdHbie Tena. AHU30TPONUS CBOWCTB
kpuctaiuioB. [lmaBienne W KpucTauid3auusd. YIelbHAs TEIJIOTa IUIaBJICHUS.
CyOnumarus.

Hedbopmaruu tBEproro Tena. Pactsokenune u cxatue. Casur. Moaynes FOwra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacmIMpeHue >KUIKOCTEH W TBEPABIX TeJ, 00bEMHOE U JIMHEHHOE
pacimupenue. AHTapMOHU3M TEIJIOBBIX KOJI€OaHMW YacTHI] BEIIeCcTBa KaK MPHYMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEepTrUn B (Pa30BbIX MEPEXOaX.

YpaBHeHuUE TEMI0BOTO OanaHca.

[ToBepxnoctHoe  HaTshkeHue. Koapduiment - moBepXHOCTHOTO
HaTspkeHus. Kanwisipuele sieHust. JlaBneHue noj MCKpUBIEHHON MOBEPXHOCTHIO
x)unkoctu. opmyna Jlamnaca.

TexHuyeckne ycTporucTBa U TEXHOJIOTUYECKHE MPOLIECCHI: KUAKUE KPUCTAILIBI,
COBPEMEHHbBIE MaTEPHAIIBI.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.

OMNBITH C MBUTBHBIMH TVIEHKAMH.

CmauuBaHue.

Kanumisipasie sBieHUs.

Mopenu HEHbIOTOHOBCKOM YKUIKOCTH.



Crioco0Obl U3MepeHHs BIIaKHOCTH.

HccnenoBanre HarpeBaHus U TJIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyM.

M3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

W3mepeHne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

H3mepenne aOCOMIOTHOM BII@XXHOCTH BO3JyXa M OIICHKAa MacCchl MapoB B
IIOMEIICHNH.

N3mepenune ko3 puirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenne moayis FOnra.

HccnenoBanne  3aBUcUMOCTH  Aedopmali  pPe3nHOBOrO  oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe none.

ONeKTpu3alus Tell W €€ MPOSABICHUA. OJEKTpUYeCKuM 3apsa. /JlBa Buaa
DNEKTPUYECKUX  3apanoB. [IpOBOAHMKHM, JAMIIEKTPUKUM U MOJYIPOBOJHUKH.
DJIEMEHTAPHBIN JIEKTPUUECKHUM 3apsijl. 3AKOH COXPAHECHUS SJIEKTPUUYECKOTO 3apsia.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

OnexTpudeckoe noje. Ero neficTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxéaHocts  anektpudeckoro  mnoiisi.  IIpoOueiit  3apsin.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUIECKOTO 1MOJsA. OTHOPOIHOE AIEKTPUUIECKOE MOJIE.

[IoTeHIMAIBHOCTh  AJIEKTPOCTATUYECKOrO TNOJIsl. Pa3sHOCTH IOTEHUHMAIOB W
HanpspbkeHue. lloreHnumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHman 3JIeKTPOCTaTUYECKOTO MOJsA. CBsA3b HANPSHKEHHOCTH IOJISI U PA3HOCTH
NOTEHIMANIOB JUIsl  3JEKTPOCTATHUECKOro TMojds (Kak OJHOPOJHOTO, TaKk |
HEOHOPOJTHOTO).

[IpyHIMT CyNIEpNO3ULNN dIEKTPUUECKUX TOJIEN.

[Tone Toueunoro 3apsga. Ilome paBHOMepHO 3apsikeHHOM cdepbl. [lone
paBHOMEPHO 3apsbKeHHOro 1o o0béMy mapa. [lome paBHOMEpHO 3apsiKEHHON
OECKOHEYHOM TIUIOCKOCTH. KapTUHBI JMHUN HampsHKEHHOCTH ATUX TOJIeH H
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMPIEKTPUKY B DIEKTPOCTATUYECKOM IoJIe. JIM3JIeKTprudecKast MpOHULIAEMOCTh
BEILIECTBA.

Konnpencatop. DNEeKTpOEMKOCTh KOHAEHCATOPA. JIEKTPOEMKOCTH ILIOCKOTO
KOH/JIEHCAaTOpa.

[TapannenbHOEe coennHEHUE KOHHeHcaTopoB. [locimenoBareslbHOE COEOUHEHHE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

JIBrKEeHME 3apsIKEHHON YACTHULIBI B OJTHOPOJIHOM BJIEKTPUYECKOM IIOJIE.



TexHuueckue YCTpOﬁCTBa u TCXHOJOTHYCCKHUEC IIPpOLECCChI:

ANEKTPOCKOI,  BJIEKTPOMETP,  AJEKTpOCTaTUYEecKass  3alluTa,  3a3eMJICHUE
AIIEKTPOIIPUOOPOB, KOHICHCATOPHI, TeHepaTop Ban ne ['paada.
Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IACTHUH.

Mopnensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKM B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aILUTA.

YCTpONCTBO U ACHUCTBUE KOHAECHCATOPA IIOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTD IEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOIIAIN IJIACTHH,
PaCCTOSIHUS MEXKIy HUMU U JUAJICKTPUUECKON MTPOHUILIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHAEHCATOPA.

3apsiaKa U pa3psika KOHJIEHCAaTOopa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKkym.

OneHka cui1 B3auMOJENCTBUS 3aPSyKEHHBIX TEI.

HabGnronenue mpeBpailieHus SHEPTUH 3apsHDKEHHOTO0 KOHJAGHCATopa B DHEPTHUIO
V3JIy4YEHUS] CBETOANO/A.

N3ydeHne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIMAIOB (HAMPSKEHUS) MIPU MOCIIEI0BATEIILHOM
COCIMHEHUN KOHJIEHCATOPOB.

Hccenenosanue paspsiga KOHAECHCATOpa Yepe3 PE3UCTOP.

Tema 2. IlocmoanHbwlit 31eKmpu4ecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VY cIi10Bus CyLIECTBOBAHUS TOCTOSTHHOTO AJIEKTPUYECKOTO TOKA.

Ncrounuku Toka. Hanpsxenune U u OJ1C &.

3axkoH Oma 11 yyacTka LEnu.

DNEKTPUYECKOE CONPOTHUBIICHHE. 3aBUCUMOCTH COIPOTUBJIEHUS OJHOPOIHOTO
IPOBOJTHMKA OT €ro JUIMHbI M IUIOIIAJW IIOIEPEYHOTO CEUYEeHUs. Y AEIbHOE
COIIPOTHUBIICHUE BEILIECTBA.

[locnenoBaTenpHOE, MNapajuleIbHOE, CMEIIAHHOE COEOUHEHHE IPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xoymns—JIenna.

MOIIHOCTh 3JNEKTPUUECKOTO TOKA. TermnoBass MOIIHOCTb, BbIAEISEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONMPOTUBIICHUE MCTOYHHMKA TOKA. 3aKkOoH OMa IJid TOJHOM
(3aMKHYTO#) dJIeKTpUYecKoM 1enu. MolnHocTh ucTOouyHHMKa ToKa. KopoTkoe
3aMBbIKaHUE.

KonzgeHcarop B nienu noCTOSSHHOTO TOKA.



TexHudeckue yCTpoWCTBA M TEXHOJIOTMYECKHE IIPOLECCHL:  aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

M3Mmepenne CUITbl TOKA U HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAMPSKEHUS ISl PE3UCTOPA, JTAMITbI
HAKAJIMBAHMS M CBETOJINOAA.

3aBUCUMOCTh CONPOTUBJIEHUS UMWIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA OT CONPOTHUBIICHUS IIPU IOCTOSTHHOM
HaIPSHKCHUM.

[Tpsimoe nsmepenune IJ[C. KopoTkoe 3aMblkaHH€ TaIbBAHUYECKOTO JIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

CrniocoObl coeMHeHNns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanyre pa3HOCTH IOTEHIMATIOB MEXKIAY IOJIFOCAMU MCTOYHUKA TOKA OT
CWJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOro CONPOTUBIICHUS ITPOBOIHUKOB.

HccnenoBanre 3aBUCHMOCTM CHJIBI TOKa OT HANpsKEHUS JUISL  JIAMITbI
HaKaJIMBaHUS.

VYBenuueHue npesena u3MepeHus amrnepmeTpa (BoJIbTMETPa).

N3mepenne D/1C 1 BHyTPEHHETO COITPOTHUBIICHHSI HCTOYHUKA TOKA.

Hccnenosanne 3aBucumoct J/]C raabBaHMYECKOTO 3JIEMEHTA OT BPEMEHH ITPU
KOPOTKOM 3aMbIKaHUHU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXKIY IMOJIFOCAMU MCTOYHUKA TOKA OT
CHJIBI TOKA B LIETIN.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKAa OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuuHbIx cpeoax.

OnekTpuyeckas  OPOBOAUMOCTb  Pa3idMYHBIX  BEIIECTB.  JJIEKTPOHHAS
IIPOBOJMMOCTh TBEPIABIX METAJUIOB. 3aBUCHUMOCTH COINPOTHUBICHUS METAIOB OT
TemiiepaTypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TosrynnpOBOHUKH. CobcTBeHHas " IpUMeCHast IIPOBOJAMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

ONEeKTpUYECKUd TOK B 3JEKTPOJUTAX. OJIEKTPOJUTHYECKAs JUCCOLIMALIMS.
DnekTponun3. 3akoHbl Dapanes 11 AIEKTPOJIn3a.

DJIEKTPUYECKHM TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSITENBHBIN pa3psi.
PaznuuHble TUITIBI caMOCTOSATENIBHOTO pa3psaa. Monnus. [1ma3ma.

TexHn4ecKue yCTporuCTBa U IPAKTUYECKOE TPUMEHEHUE: Ta30pa3PAAHbIE JIAMITHI,
AJIEKTPOHHO-JIy4eBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: AHOMA, TPAH3UCTOP,



¢doToano, CBETOAUOJ, raJibBaHUKa, pa(MHUPOBAHME MENM, BBIIUIABKA ATIOMUHMUS,
AIIEKTPOHHAsA MUKPOCKOITHS.
Hemoncmpauuu.
3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
[TpoBOIMMOCTB AJIEKTPOIUTOB.
3akoHbl 3ekTposm3a dapazes.
HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.
CpaBHEHHME TPOBOJUMOCTH METAIIJIOB U MOJIYTIPOBOJHUKOB.
OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.
Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.
Habmronenue snexTpoiausa.
N3mepenue 3apsiia OJTHOBAJIEHTHOTO MOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTHUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTHKYU AUOJA.

Pu3nyecKuil NPaKTUKYM.

CnocoObl n3mepenust (U3NYECKUX BEJTUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX U
HU(POBBIX H3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX AATYHMKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIBHBIE MOTPEUIHOCTH WU3MEPEHHM (PU3NYECKUX BEIMYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[TpoBeneHne KOCBEHHBIX U3MEPEHUM, UCCIIEI0BAaHUIN 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH, MpOBEpKa MPENJOKEHHBIX Trunore3 (BbIOOp U3 pabOT, ONKCAaHHBIX B
TEMAaTUYECKUX pa3fesiax «YYEeHUYECKUH SKCIEPUMEHT, jabopaTopHble palOOThI,
PAKTUKYM» ).

MexnpeaMeTHbie CBA3M.

N3yuenue kypca pusuku yrinyon€HHoro ypoBHs B 10 Ki1acce 0CyIlecTBISETCS C
Y4ETOM COAEP/KATEIbHBIX MEXKIIPEAMETHBIX CBS3€d C KypcaMH MaTEMaTUKH,
OMONOTHH, XUMHH, TeoTpadun U TEXHOJIOTHUH.

Mesicnpeomemmusie nOHAMUA, CEA3AHHbBIE C U3YYUEHUEM MEMO008 HAYUHO20
nO3HAaHUA: SIBJICHUE, HAyYHbIN (DaKT, TUNoTe3a, (u3ndecKas BeIMUYMHa, 3aKOH, TEOPUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIETMPOBAHKUE, MOJENb, U3MEpPEHUE, MOTPEIIHOCTH
U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, LIUBPOBas T1a00paTOPHSI.

Mamemamuka: penieHre CUCTeMbl ypaBHeHHM. JInnelinas QyHkius, napabdoia,
runepOosia, ux Tpadukd U CBOMCTBA. TpuroHomerpuueckue GYHKIUUA: CHHYC,
KOCHHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. BEeKTOpHI
U UX MPOCKIIUHA HAa OCH KOOPAMHAT, CJI0)KCHHE BEKTOPOB.

Bbuonozusa: mexanudeckoe IBWIKEHWE B KMBOHM mpupoje, auddysus, ocMoc,
TEMJIO00OMEH JKMBBIX OPTaHW3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpesbl,
yTHIIM3AIMs  OMOOPraHWYECKOTO TOIUIMBA JJI  BBIPAOOTKH  «TEIUIOBOW» U
JIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSHKEHUE W KAMWJUISIPHBIE SIBJICHUS B TPUPOJIE,
AIICKTPUYCCKHUE SBJICHUS B KUBOU TIPUPOJIC.

Xumusa: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEI[ECTBA, MOJISIpHAs Macca, IMOJIyYeHHE HAHOMATEpHAJIOB, TEIUIOBBIE CBOMCTBA



TBEPABIX TEJI, KUIAKOCTEH M Ta30B, KUAKUE KPUCTAJUIbI, ICKTPUYECKUE CBOMCTBA
METAJJIOB,  JJIEKTPOJIMTHYECKAss  JWCCOLMAlMs,  TaJlbBaHMKA,  JJIEKTPOHHAsA
MHKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHUE JBUKEHHUN C HCIIOJIB30BAHUEM MEXAHU3MOB, YUET
CYXOro M >KMJKOIO TPEHHs B TEXHHKE, CTaTMUECKHE KOHCTPYKLMM (KPOHIITENH,
pemeéTyaTble KOHCTPYKLHH), HCIIOJIb30BAHUE 3aKOHOB COXPAHEHHS MEXAHHKU B
TE€XHUKE (TUPOCKOIL, BOJOMET U IPYTUE), ABUTATENIb BHYTPEHHETO CTOPAHHUSI, TApOBas
TypOuHa, OBITOBOM  XOJIOAMJIBHUK, KOHIUIIMOHEP, TEXHOJOTMH TOJYyYCHUS
COBPEMEHHBIX MAaTEpPHAIIOB, B TOM 4YHMCJIE HAaHOMAaTepUalOB, U HAHOTEXHOJOTHH,
AIIEKTPOCTATUYECKAs 3AIIMUTA, 3236 MJICHUE JIEKTPOIIPUOOPOB, ra30pa3psiiHbIe JaMIIbl,
HOJIyTIPOBOIHUKOBBIE TPUOOPHI, ralbBaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe noae.

B3anMoaencTBrE MOCTOSIHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarHutHoe
noje. Bekrop MarHuTHOM MHAyKIWU. [IpyuHIUN CyNEepHo3UIIMM MAarHUTHBIX MOJICH.
JIMHMY MarHUTHOW MHIYKIHH.

MarnutHoe Mojie MPOBOAHUKA C TOKOM (NPSAMOTO IPOBOJHHKA, KATYIIKU H
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHiia, €€ HanpaBieHUE U MOJYJb. JIBH)KeHUE 3apsHKEHHOM YaCTUIIHI B
OJIHOPOJHOM MarHuTHoM Tosie. PaGora cuibl JlopeHiia.

MarnurtHoe 1noJie B Beniectse. @eppoMarHeTHKy, apa- U JuaMarHeTUKU.

TexHH4eCcKrue yCTpOWCTBA M TEXHOJOTUYECKHE TMPOLECCH: MNPUMEHEHUE
MMOCTOSSHHBIX MAarHWTOB, 3JIEKTPOMArHUTOB, TECTEPMYJIBTUMETP, SJICKTPOIABHUIATEID
Axo0u, yCKOpUTENH 3JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

KaptrnHa nuHUN MHIYKIIMKT MAarHUTHOTO MOJIS OJIOCOBOTO U MOJKOBOOOPa3HOIO
MMOCTOSIHHBIX MarHUTOB.

KapTuHa nuHU MarHMTHON MHIAYKIWH TOJIS JUIMHHOTO MPSMOTO POBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cumbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

Hab6nronenue nBmkeHus my4yka 3JI€KTPOHOB B MAaTHUTHOM TIOJIC.

[TpuHIMT OEeHCTBUS DJIEKTPOU3MEPUTEIBHOTO MPUOOpPA MarHUTOAIEKTPUUECKOM
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanrue MarHuTHOTO MOJISI IOCTOSIHHBIX MAarHUTOB.



HccnenoBanre CBONCTB (peppOMarHeTHKOB.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKY C TOKOM.

N3Mepenue cuiibl Amiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUs CHIIBI AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBiieHUE JIEKTPOMArHUTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHOW MHYKIIUU.
OJIC wuHaykuMM. 3aKoH »dJeKTpoMarHuTHOM wuHaykuuu Dapages. Buxpepoe
anekTpuyeckoe nojue. Toxkn Oyko.

OJIC naayKuuu B IPOBOJIHUKE, ABUKYIIEMCS B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NupyktuBHOCTh. KaTyllika HHIYKTHUBHOCTH B LIEMU MMOCTOSIHHOTO TOKA. SIBJIeHUE
camonHAYyKIMH. DJIC caMOMHIYKIIUH.

DHEprusi MAarHUTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTPOMCTBA W TEXHOJIOTUYECKUE  IPOIECCHI:
WHJYKIIMOHHASl TI€Yb, COJICHOWI, 3alllUTa OT JJEKTPU3AlMU TEd MpPU JBUKEHUU B
MarHuTHOM MoJie 3eMJIH.

Hemoncmpauuu.
Habmtoienue siBieHus 31eKTPOMarHuTHOM UHYKITUH.
Hccnenoanue 3aBUCUMOCTH OJIC mHOyKIMM OT  CKOpPOCTH

W3MEHEHUSI MarHUTHOTO TOTOKA.

[IpaBuo Jlenua.

[Tamenne MmarauTa B aJlOMUHHEBOM (MEIHOMN) TpyOe.

SIBneHne CaMOMHTYKITUH.

Hccnenosanue 3aBucumoct J/]C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHUS CHITbI
TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue siBICHUS JIEKTPOMArHUTHOW WHAYKIIHH.

Omnpenenenre MHAYKIUNA BUXPEBOTO MAarHUTHOTO TTOJIS.

HccnenoBaHue sBJIEHUS CAMOUHIYKIIUH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koieb0anus.

KonebatenbHas cuctema. CBOOOIHBIE KOJIEOAHNUS.

["apMonnyeckue konebanusa. KuHemarnueckoe M JAMHAMUYECKOE ONMHUCAHUE.
DHepreTUYecKoe ONMHCaHWE (3aKOH COXPAHEHMsS MEXaHW4ecKoil sHepruu). BuiBojg
JTUHAMHYECKOTO OIMCAHUSI TAPMOHWYECKUX KOJEeOaHWN M3 UX DSHEPreTUYECKOro
KMHEMaTU4YEeCKOTO OTIMCAHUS.

Amrmumutyaa u (dasza kxonebanuil. CBA3b aMIUIMTYABI KOJeOaHUN HCXOTHOU
BEJIMYMHBI C aMIUTUTYyAaMH KoJieOaHU €€ CKOPOCTU U YyCKOPEHHUSL.



[leppuon u wyacrora kosebanuil. Ilepwon ManbIx CBOOOAHBIX KOJIEOAHMIM
MaTeMaTU4YeCcKoro MaaTHuKa. [leprnoa cBOOOIHBIX KOJIE0aHU TPYKUHHOTO MasiTHUKA.

[TonsiTue o 3aryxaromux KojeOaHusX. BreiHyxkeHHble KoneOaHus. Pe3oHaHc.
Pe3sonancHass KpuBasg. DBriusHue 3aTyXaHuss Ha BHJ PE30HAHCHOW KPHBOW.
ABTOKOJICOaHU.

TexHudeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE  MPOIIECCHI:

METPOHOM, Yachl, Ka4eJIi, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmMorpad.

Jlemoncmpayuu.

3anuch K01e0aTeNbHOIO ABMKEHUS.

Habmroienue HE3aBUCHMOCTH TepHo/ia MajblX KoJeOaHUil Tpy3a Ha HUTH OT
aAMIUIATY JIBI.

HccnenoBaHue 3aTyXaroUX KoJieOaHMM M 3aBUCHMOCTH IE€pHOJa CBOOOIHBIX
K0JIe0aHUM OT CONPOTUBIICHUS.

UccnenoBanue koneOaHUM TIpy3a Ha MACCUBHOM TPYyXHHE C LEJIbIO
dbopMupOBaHUS MTPEICTABICHHUN 00 WCAIbHON MOJIENN IPY>KHHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUU MPHU KOJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanre BEIHYKICHHBIX KOJICOAHMIA.
HabGmronenue pe3onanca.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomasl, NPAKMUKYM.

N3mepenne mepuona CBOOOJHBIX KOJICOAHMH HUTSHOTO U IPYKUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBUKEHHUS TeJla B X0JI€ KOJeOaHUu Ha yIIPyroM IMojBece.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue YHEPTUU B IPY>KUHHOM MasiTHUKE.

HccnenoBanre yObIBaHHS aMIIUTY/IbI 3aTyXarOIINX KOJICOAHMA.

HccnenoBanre BoIHYXICHHBIX KOJIEOAHUI.

Tema 2. InexkmpomazHumHneole Korebanus.

Konebarenbubiit  koHTyp. CBOOOAHBIC JJIEKTPOMATHUTHBIE KOJ€OaHUS B
ujieabHOM KosebaTtensHoM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTY/IBI 3apsjia
KOHJIEHCATOpa C aMIUTUTYI0M CHIIBI TOKa B KOJIe0aTeTbHOM KOHTYPE.

3aK0H COXpaHECHUS YHEPTUH B UACAUTBHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromue IEKTPOMArHUTHBIE Kosie0aHusl. BrIHy>X1€HHbBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemenHblii TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYJHOE U
NEUCTBYIOLIEE 3HAUYEHHE CHJIBI TOKAa W HANpSOHKEHUS TMpU  pa3IMyHOM  (opme
3aBUCHMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouianbHbIi TIEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCAaTOp W KaTylka
WHIYKTUBHOCTM B LENH CHUHYCOMIAIBHOTO IIEPEMEHHOrO0 TOKAa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

Uneansubiii  Tpanchopmarop. IlpousBoacTBo, mnepegaya u - noTpeOeHHe
AIEKTPUYECKON IHEPTUU.



DKOJOTMYECKHME PHUCKH TMpU MPOU3BOJACTBE 3NEeKTpodHepruu. Kynbrypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHn4eckrue yCTpPOMCTBA M TEXHOJIOTUYECKHE MPOLECCHI: AIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTIO TOKA, JIMHUM JJEKTpOnepeaay.

Jemoncmpayuu.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCHUMOCTh 4acCTOThl CBOOOJHBIX KOJICOAHUN OT MHIYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopens 3JIEKTPOMarHuTHOTO Te€HEPATOPA.

BoiHyXIeHHbIE CUHYCOUATbHbIE KOJICOaHUSI.

Pe3ucTop, kaTymka HHIYKTUBHOCTH U KOHAEHCATOP B LENH EPEMEHHOTO TOKA.

Pe3onanc 1npu mocimenoBaTeNbHOM — COSAUWHEHHHM  PE3UCTOpPA,  KATYyLIKH
MHIYKTUBHOCTH U KOHJICHCATOPA.

VYCeTpoiicTBO U MIPUHIUIT ICUCTBUS TpaHCPopMaTopa.

Mogenb JIMHUY 3JEKTPOIEpENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBaHue IIEPEMEHHOIO TOKa YEpe3 MOCIEAOBATENBHO COCIUHEHHBIE
KOHJICHCATOP, KATYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH EPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE GO0JIHDL.

Mexanuyueckue BOJHBI, YCIOBUS UX pacnpocTpaHeHus. llonmepeunbie u
IIPOOJBHBIE BOIHEIL. [Iepro1, CKOPOCTh pacipOCTpaHEHUS U JJIMHA BOJIHBIL. CBOMCTBA
MEXaHUUYECKUX BOJIH: OTPAKEHUE, MpesioMiIeHre, nHTepdepeHius u gudpakius.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHHUE OKPYKAOLIEN CPEIIBL.

DJIEKTPOMArHUTHBIC BOJIHBIL. Y CIIOBUS H3JIYyYE€HUS JJICKTPOMATHUTHBIX BOJIH.
B3anMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOUM BOJIHE.

CBoiiCTBa 3JIEGKTPOMAarHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHE, TOJISIpU3aLIus,
uHTephepeHus U nudpakiius.

[ITkama >7€KTPOMArHUTHBIX BOJIH. [IprUMEHEHHE 3JEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHLMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHndeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHE. MY3BbIKAJIbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHHK, TEJIeBU30p, aHTeHHa, Tenedon, CBU-neusn,
YIBTPA3BYKOBAsI AMATHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.



Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiiud MEXaHU4eCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HaGmrogenue cBsizu rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTY/I0M U YaCTOTON
KOJIeOaHMIA.

HccenenoBanre CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPa)KEHHUE, MPEIOMIICHUE,
noJIsipu3arys, TuQpaxius, THTEpPEpeHITHSL.

OobHapyxeHue HHPPaKpaCHOTO U yIbTPAPHOIECTOBOIO U3TYUCHHIA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3yuyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHEWHOE pacIpOCTPaHEHHE CBETa B OJHOPOIHOU cpene. Jlyd cBera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHbl OTpakeHUs cBeTa. llocTpoeHue M300pakeHUil B
10cKkoM 3epkane. Cepuueckue 3epkana.

[Tpenomiienue cBeta. 3aKOHBI IPETOMIICHUSI cBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomiieHus. OTHOCUTENBHBIM NTOKa3aTenb NpenoMIIeHHUs. 11oCTOSIHCTBO 4acTOTHI
CBETA U COOTHOLICHHUE JJIMH BOJIH IIPU MIEPEXOAE MOHOXPOMATUYECKOTO CBETA YEpe3
TrpaHully pasfena AByX ONTUYECKUX CPENl.

Xon nydeii B mpusme. J{ucniepcust cBera. CroxxkHbIi cocTaB 6enoro ceera. L[ser.

[TonmHOe BHyTpeHHee oTpaxkeHue. lIpenenbHBI Yyroja MHOJHOTO BHYTPEHHETO
OTpaXKEHUS.

Cobuparomirie u paccenBarolye JUH3bl. ToHkas nuH3a. DoKycHOE paccTosiHUE U
ONTHYECKAs] CHJIa TOHKOH JIMH3bL. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS TOHKOM
chepuiecKoil JIMH3bI OT €€ T€OMETPUH U OTHOCUTEILHOTO NTOKA3aTels MPETOMIICHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xox Jiyda, MPOLIECAIIETO JHMH3Y I0J NPOU3BOJIBHBIM YIJOM K €€ TJIaBHOM
ontuuyeckoi ocu. [locTpoeHne n300pakeHni TOUKU U OTPE3Ka MPSMOI B COOUPAIOIINX
Y PaCCEMBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas crnocoOHOCTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. MaTepdepenuus ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOJIOICHUS] MAKCUMYMOB M1 MUHUMYMOB B MHTEP(PEPEHIIMOHHONW KapTHHE OT JIBYX
KOT€PEHTHBIX HCTOYHUKOB.

[Tpumeps! Ki1acCUUeCKMX HHTEP(EPEHIIMOHHBIX CXEM.



Hudpaxus ceera. dudpakiuonHas pemérka. Y ClIoBUe HAOMIOAEHUS TJIaBHBIX
MaKCMMyMOB TIpU TMaJICHUM MOHOXPOMATHYECKOTO CBeTa Ha JU(PaKIUOHHYIO
pPEETKY.

[lonspuzanus ceera.

TexHuyeckue YCTPOMCTBA H TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyna,
nepuckon, ¢oToamnmnapaT, MHUKpPOCKOI, IPOEKIIMOHHBIN ammapaT, MHpOCBETICHUE
OIITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIeHHs CBETA.

HabnroaeHnue noJHoro BHyTPEHHEro OTpakeHus. Mojellb CBETOBOJA.

HccnenoBanre xoaa CBETOBBIX IIYYKOB Uepe3 INIOCKOMAPAIIIENbHYIO TUIACTUHY U
[IpU3MY.

HccnenoBanue CBOMCTB N300paKEHUH B JIMH3AX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenue natepdepennu cBera.

HabGnronenue 1iBeTOB TOHKUX IJIEHOK.

HaOnronenune nudpakiuu cBera.

N3yuenue nuppakinOHHON pEeETKY.

Hab6mronenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipuzaluu CBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKkmuKkym.

W3mepeHne nokasareis NpesioMIIEHNs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pAaCCTOSIHUS OT BellecTBa (Ha mpuMepe
KUJKUX JINH3).
N3mepenrie PoKyCHOTO PacCCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tomyuenue n300pakeHUs B CUCTEME M3 TIOCKOTO 3epKajia ¥ JINH3BI.
[Tomyuenue n300pakeHus B CUCTEME U3 IBYX JIMH3.
KoHcTpynpoBanue TEIeCKOMMYECKUX CHCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIii CBETA.

N3ydeHne noysipru3alyy CBETA, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.
N3yyeHnue nHTEpPEpeHIINH JJa3epPHOTO U3ITyUYEHUS HA IBYX LLIEIIX.

HabGmronenune nucnepcun.
HaOmronenue u ucciaegoBanve Iu(ppakiimoOHHOTO CIIEKTpa.
N3mepenue IHbI CBETOBOW BOJIHBI.

[TonmyyeHnne cnekTpa  M3JIy4EHHs] CBETOAMOJA IIPU IOMOIIU
Tu(PaKIIMOHHON PEIIETKH.
Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.



['panuilbl MPUMEHUMOCTH KJIaCCMYECKOM MexaHukH. [locTynaTel crienuasbHOM
TEOPUU OTHOCUTEIHHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM nHTepBal. [Ipeobpa3zoBanus Jlopenma. YciaoBue
NPUYUHHOCTU. OTHOCUTEBHOCTh OJJTHOBPEMEHHOCTH.
3amMeIeHue BpEMEHHU U COKpAIEHUE JUTUHBI.

DHEPrusi U UMITYJIbC PEIATHBUCTCKON YaCTHUIIBI.

CBsi3bp Macchbl C PHEPTHEH U UMIYJIbCOM PEIATUBUCTCKON YacCTUIBL. DHEPTHUs
MTOKOS.

Texauueckue YCTpOMCTBA U TE€XHOJIOTUYECKHE TIPOLIECCHI:
CIIyTHUKOBBIE MPUEMHUKH, YCKOPUTEIH 3apsHKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

Omnpenenenre UMITYJIbCa U DPHEPTUHU PEISITUBUCTCKUX dacTull (1o (ororpadusm
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusnka.

Tema 1. Kopnyckynapno-601n060ii Oyaausm.

PaBHOBeCHOE TeEIIOBOE H3Iy4YeHUE (U3IyuyeHHE aOCOJIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®ororddext. Onbitel A. I'. CroneroBa. 3akonsl gororddexra. YpaBHEHHE
Ouinmrenna 1 oroaddexra. «Kpacnas rpanunay goroaddexra.

JlaBneHue cBeTa (B YaCTHOCTH, ABJICHHE CBETA HA A0COIIOTHO MOTJIOMIAIOIIYIO U
a0COJIFOTHO OTpakaroIlyro noBepxHocTh). OnwiTh [1. H. JleGenena.

BosHOBBIE cBOMicTBA yacTull. BosHb! ne bpoius. Jlnvnuaa BosHb! ae bpoins u
pa3Mephl 00JIACTH JIOKAIU3aluu JBUKYILENcs YacTulbl. KopryCKynsipHO-BOTHOBOM
nyanusMm.  udpakius AJIEKTPOHOB HA KpUCTAJIIAX.

Crneunduka mzmepenuid B Mukpomupe. COOTHONIICHHS] HEOMpenenEéHHOCTEH
I'eiizenbepra.

TexHuyeckue yCTpOWCTBA W TEXHOJOTMYECKHE  MPOLECCHI:
CHEKTPOMETp, (HOTO3TEMEHT, (OTOJATUMK, TYHHEJIbHBIH MHUKPOCKOI, COJIHEYHAs
OaTapesi, CBEeTOIUO.

Jemoncmpayuu.

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

UccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTA.

HccnenoBanve  3aBUCUMOCTH  COIIPOTHUBIIEHHSI  TOJYIPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oartapes.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.
UccnenoBanue ¢poTope3ucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.
HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA Y€Pe3 CBETOIMO OT HAIIPSHKCHHUS.
Tema 2. @u3zuka amoma.



OneITEl O MCCIEIOBAaHUIO CTpPOeHHs aroma. IlnanerapHas Mozenb aroma
Peszepdopna.

[Toctynatel bopa. M3nydyenue u noriomieHue GOTOHOB MPHU MEPEXOJE aToMa C
OJIHOTO YPOBHs HEPTUHU HA IPYTOM.

Bune! ciektpoB. CniekTp ypoBHEN SHEPTUU aTOMa BOJOPOJA.

CHoHTaHHOE U BBIHYXJICHHOE N3JIy4eHHUE cBeTa. Jlasep.

TexHuyeckue  yCTpOWCTBA M TEXHOJOTMYECKHE  MPOLECCHI:
CHEKTPAJIBbHBINA aHAIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopna.

HaOmronenue mMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.
Onpenenenune JIMHBI BOJHBI JJA3€PHOTO U3TYUEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HabOmronenue muaEIaTOro CriekTpa.

HccenmenoBanne CHEKTpa Pa3peKEHHOrO aTOMAapHOTO BOJOPOAA M HM3MEpPEHHE
nocrosiHHou Punbepra.

Tema 3. Duszuka amomMHo20 A0PaA U INEMEHMAPHBIX YACUY.

Hyxnonnast mogens sanpa [ eiizenoepra—Banenko. 3apsia siapa. MaccoBoe unciio
anpa. M3otomsl.

PannoaktuBHOCTE. Anb(a-pacnan. DJIEKTPOHHBIN U MO3UTPOHHBINA OeTa-pacna.
["'amMmma-uziyueHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaauoakTWBHBIE HM30TONBI B MOPHUPOJE.
CBoiicTBa HMOHM3UPYIOUIETO H3Iy4YeHUs. BiusHuE pagMOaKTUBHOCTH Ha KUBBIE
opranu3mbl. EcrecTBeHHbI QOoH n3inydenus. Jozumerpusi.

DHeprus CBA3U HYKJIOHOB B sipe. SAnepHbie cuibl. Jlepekt Macchl siapa.

Anepubie peakuuu. [enenue u cuntes anaep. Anepueie peaktopsl. [Ipobremsl
YIPABJISIEMOT0 TEPMOSIEPHOTO CUHTE3a. DKOJOTHUECKHUE ACTIEKTHI Pa3BUTHUS SAECPHOU
DHEPIEeTUKH.

Mertonas! perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE  B3aWMMOACHUCTBUS. bapuoHbBI, ME30HBI W  JIENTOHBI.
[IpencraBnenune o CrangaptHoi Mmonenu. KBapk-riatooHHas MOAENb aJpOHOB.

@uzuka 3a npeaenamu CranmaptHod Mojaenu. TEmHas maTepuss U TEMHas
DHEPIusl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKUE  MPOLIECCHI:
JIO3UMETp, Kamepa BuiibCoHa, IEpHBIN PEAaKTOP, TEPMOSACPHBIN PEAKTOP, AaTOMHAs
O6oM0a, MarHUTHO-PE30HAHCHAsI TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

HccnenoBanre TpeKOB YacTUIL (MO0 TOTOBBIM (OTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIOJIB30BAaHUEM JI03UMETpA.



I/I3yquHe IIOTJIOIIICHU A 6CTa-qaCTI/IH AJIFOMUHHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUZUKH.

Ortanbl pa3BUTHS acTpoHOMUH. lIpHkinanHOEe U MHPOBO33PEHUECKOE 3HAUCHHE
acTpoHOMUHU. [IpUMEHHUMOCTH 3aKOHOB (U3MKH IS OOBSICHEHHS MPHPOJIBI
KOCMHUYECKHX OOBEKTOB.

Metonel  acTpoHOMHUYECKUX —HcciaenoBaHuil. COBpEMEHHBbIE ONTUYECKUE
TEJIECKOIIbI, PaJHOTENIECKOIIbI, BHEATMOC(EPHAsE aCTPOHOMUS.

Bun 3Bé3nHoro HeOa. Co3Be3ausi, spKuEe 3BE3IbI, IUIAHETHI, WX BUIUMOE
JIBUKCHHE.

ConHeyHas cucrema.

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

3BE31bI, UX OCHOBHBIE XAPAaKTEPUCTUKH. /[marpamMma «CHEKTpajbHBIM Ki1acc —
CBETHUMOCTBY». 3BE3MBI TJABHOM MOCIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTB» I 3BE3/ IVIABHOM MTOCIEN0BATENBHOCTH. BHYTpEHHEE CTPOECHUE 3BE3 .
CoBpeMeHHbIE NPEICTABICHUS O MPOUCXOXKIACHUMU M 3Boironnu CoyiHIA U 3BE3N.
Draribl )KM3HU 3BE3N.

Mneunsiii [lyte — Hama ['amaktuka. Ilonoxenune u aBuwkenne ConHua B
['amaktuke. Tunbl ranakTuk. PaguoranakThkyd U KBasapbl. UEpHBIE ABIPHI B SApPAX
rajgakTHK.

Bcenennasa. Pacmupenune Bceenennoi. 3akon Xa006ma. Pa3Oeranue ramakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

Habmonenust 3BE€31HOrO HeOa HEBOOPYXKEHHBIM TIJIa30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JJI ONpPEeTIeHUs MOJ0KEHNUSI HeOECHbIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE C03Be31Ms CEBEPHOro MOJIyIIapHs U IPKHUE 3BE3MBI.

HabGnronenus B Teneckon JIyHbl, IaHET, TYMAHHOCTEHN U 3BE3IHBIX CKOIJICHUN.

Du3uyecKuil MPAKTUKYM.

Crioco0bl u3mMepeHus: (pU3NUECKUX BETUYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
IU(GPOBBIX H3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYMKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTENbHBIE MOTPEUIHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHull MOrpeurHOCTEM.

[IpoBeneHre KOCBEHHBIX U3MEPEHUH, UCCIIEOBAHUI 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH, MPOBEpPKa MNPEIJIOKEHHBIX THUIOTe3 (BBIOOP M3 PadOT, OMUCAHHBIX B
TEMaTHYECKHX pa3fenax «YUeHHYECKUl HKCIEPUMEHT, JabopaTopHble paboThl,
MPAKTUKYM»).

Oo6o01maronee NOBTOPEHUE.

O6o0uieHne U cucTeMaTH3alus COAEpX aHUsl pas3lesioB Kypca «MexaHukKay,
«MonexynsipHas pU3MKa U TEPMOJUHAMUKA», «DIEKTpoAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHIEUMATBLHON TEOPUH OTHOCUTENbHOCTHY», «KBaHTOBast pusukay,
«DIIEMEHTHI aCTPOHOMHHU U aCTPOPUZUKID.



Posnb pu3uku u acTpOHOMUHN B SKOHOMUYECKOM, TEXHOJOTUYECKON, COLIMATIbHON
U 3TUYECKOM cpepax AesTEIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKHU M ACTPOHOMUH B
COBPEMEHHOU HAay4YHOU KapTHUHE MUDpa, 3HAYCHUE OIKUCATEIBHOM,
CHUCTEMAaTHU3HUPYIOIIEeH, OOBSICHUTEIBHON U MPOTHOCTUYECKON (YHKINI (HU3HUECKOM
TEOpHUH, poJib GU3NUECKOIN Teopur B (POPMUPOBAHUU IPEJCTABICHUNA O (pU3NUECKON
KapTUHE MHUpa, MeCTO (PM3MYECKON KapTUHBI MUpa B OOLIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUNA O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

Nzyuenue kypca ¢pusuku yriyonéaHoro ypoBHs B 11 kiacce ocyIiecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypCaMM MAaTeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HaHuA: IBJICHNUE, HAy4YHbIN (DaKT, runoTe3a, pu3ndeckas BEIMUNHA, 3aKOH, TEOpus,
HaOJIOICHUE, SKCIEPUMEHT, MOJIETMPOBAHUE, MOJEINb, U3MEpPEHUE, MOTPEIIHOCTU
U3MEPEHUM, U3MEPUTENBHBIE MPUOOPHI, IU(PPOBas T1ad0paTOPUs.

Mamemamuxa: pelieHue CUCTEMBI YPaBHEHU.
TpuronomeTrpuyeckue (QyHKIMH: CHHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOpBl M MX IPOCKLIMM HAa OCU KOOPAMHAT,
ciloxeHue BEeKTOopoB. [IpousBoanbie 3nemeHTapHbIX (yHKUMA. [Ipu3Haku nomgoOus
TPEYroJIbHUKOB, ONPEAEIICHHE IJIOMAIU TUIOCKUX (Uryp u o0bEMa Te.

Bbuonocun: »>nektpuyeckue SBIEHUS B JKMBOM MpUpOJE, KoJieOaTelbHbIE
JIBWKEHUSA B JKMBOM IPUPOJE, OKOJIOTMUECKUE PHUCKUM IpPU IPOU3BOIACTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arps3HEHUE  OKPYXKaloLEed  cpensl,
YJIbTPAa3BYKOBasl TUATHOCTHUKA B MEIULIMHE, ONITUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAIMYECKAS CTPYKTypa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.

TI'eozpagpua: marnuTHBIE TTONIOCA 3€MITH, 3aJIEKU MarHUTHBIX PYH, PoTochEMKa
3eMHOI MMOBEPXHOCTH, ceiicmorpad.

Texnonocua: TPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANEKTpoABUTaTENb SKOOM, TeHepaTop IMEPEMEHHOI0 TOKa, WHAYKIMOHHAS IeYb,
JMHUAW DJIEKTPOIIepead, AJIEKTPOABUTATEND, padap, PaAdONPUEMHHK, TEJIEBHU30D,
aHTeHHa, TenepoH, CBY-meub, yAbTpa3ByKOBas JUArHOCTUKA B  TEXHHKE,
IPOEKLMOHHBIN amnmapaT, BOJIOKOHHAs ONTHKA, COJHEYHas Oarapes, CIyTHUKOBBIC
IIPUEMHMKH, sJIepHAs DHEPreTUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI' PAMMEBI I10
OU3UKE HA YPOBHE CPEJHET'O OBILEI'O
OBPA3OBAHMAIIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3y/abTaTbl OCBOCHUS y4eOHOro npeamera «Ou3uka» AOHKHBI
OTpakaTb TOTOBHOCTh U  CIHOCOOHOCTh OOYYarOIIMXCS  PYKOBOJICTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEW MO3ULMUEN JIMYHOCTH, CHCTEMOM I1IEHHOCTHBIX
OpUECHTALIUM,  MO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUH,  COOTBETCTBYIOLIUX
TpaJIULMOHHBIM EHHOCTSAM POCCUICKOTO O0IIECTBA, paCIIMPEHHE )KU3HEHHOT'O OIIbITa
M OIbITa JEATEIIBHOCTH B IPOLECCE pEAIN3alMA OCHOBHBIX HAIPABICHUU
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

«  c(hopMUPOBAHHOCTH I'PAKIAHCKON MO3UIUHU O00YUYaIOIIETroCcs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUNUCKOI0 OOIIECTBA;

+  TIPUHATHE TPATULUOHHBIX OOLIECUETOBEUECKUX TYMAHUCTUYECKUX

Y JEMOKPATHYECKUX [IEHHOCTEM;

+ TOTOBHOCTH BECTHM COBMECTHYIO HEATEIIBHOCTh B MHTEpPECAX I'PAXKIAHCKOTO
o011ecTBa, y4aCTBOBAaTh B CAaMOYIIPABIIEHUHU B 00pa30BaTEIbHON OpraHu3aluy;

+  YMEHME B3aUMOJEUCTBOBATH C COLMAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (PyHKUMSAMU U HA3HAUCHUEM;

* TOTOBHOCTb K TYMaHUTapHOM W  BOJIOHTEPCKOM  JEATEIIBHOCTH.
NATPUOTHYECKOr0 BOCIIMTAHUSA:

+  chOpMUPOBAHHOCTh POCCUHCKOM Ipak IaHCKOU MJICHTUYHOCTH, MAaTPUOTHU3MA;

+ [EHHOCTHOE€ OTHOILIEHHE K TIOCYAApCTBEHHBIM CHUMBOJIAM, JIOCTHKECHUAM
POCCHUHCKHUX YUEHBIX B 00J1aCTH (PU3UKH U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

« c(OpMUPOBAaHHOCTb  HPABCTBEHHOTO  CO3HAHMS, STUYECKOIO
ITOBEJICHUSI;

« CIOCOOHOCTh OIIEHMBATh CHUTYAllMI0 M MNPUHUMAThb OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH Ha MOPAJIBHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE
B JICATEJIbHOCTU YUYEHOTIO;

+ OCO3HaHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO OYIyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

+  BCTETUYECKOE OTHOILICHHE K MUPY, BKJIKOYAs ACTETUKY HAYYHOTO TBOPYECTBA,

npucyuero pu3ndeckoil Hayke.
TPYAOBOI'0 BOCIIUTAHMSA:

« HUHTEpEC K pa3inyHbIM chepam NpodecCHOHATBLHONW JEATENbHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oymyuieil mpodeccun M peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC
TIJIAHBI;



« TOTOBHOCTb U CIIOCOOHOCTH K 0Opa3oBaHMIO U CaMOOOpPa30BaHUIO B 00JacTu
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.
IKOJIOTHYECKOI0 BOCIIUTAHMSA:



Cc()OPMUPOBAHHOCTh  JKOJIOTMUYECKON  KYJIbTYpbl, OCO3HAHHE
100aJbHOTO XapaKkTepa SKOJIOTMYECKUX MPoOIieM;
IUIJAHUPOBAHWE M OCYIIECTBICHHUE JEUCTBUH B OKPYXKaIOIIEH
cpeae Ha OCHOBE 3HAHUA LEJIed YCTOMYMBOIO Pa3BUTHUSA
YeJI0BEUYECTBA;

pacuMpeHue OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU
HaIpaBJIEHHOCTU Ha OCHOBE UMEIOILMXCSI 3HAHUM 110 PU3UKE.

HMEHHOCTN HAYYHOI'O MO3HAHUA

c(hOpMUPOBAHHOCTh MHPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH B
npouecce H3y4YeHUs (U3UMKU OCYIIECTBIISATh IPOEKTHYIO H
UCCIIEI0BATEIBCKYIO IEATEIBHOCTD UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUueOHbIe AeiicTBUs ba3oBbie
JOornyecKue AecCTBUA:

CaMOCTOSITENTEHO (POPMYIHPOBATH M AKTYATH3UPOBATH IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENATh 1EJIN IeATEeIbHOCTH, 3a/1aBaTh apaMeTPhl U
KPUTEPUH MX JOCTHKCHHUS,

BBISBIIATh 3aKOHOMEPHOCTH U MPOTUBOPEYHS B
paccMaTpuBaeMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEIICHHS MPOOJIEMBI C YIETOM aHaM3a
MMEIOIINXCS MaTePUATBHBIX M HEMATEPHUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JICSITCIIBHOCTh, OIICHMBATH COOTBETCTBHE
pe3yibTaTOB  LIENSM,  OICHUBATh  PUCKU  TOCIEACTBUMN
NEeSTETbHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH pa0OTY B YCIOBUSIX PEaIbHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO,ICHCTBHSI;

pa3BUBaTh KPEATUBHOC MBIINUICHUE TMPH PEIICHHH >KU3HEHHBIX
pooIeM.

Ba3oBble ucciieqoBareLCKue J1eCTBUSA:

BJIAJIETh HAYYHOW TEPMHUHOJIOTUEN, KITFOUEBBIMU MMOHITUAMU U
MeTofaMu (PU3NUEeCKON HAyKU,

BJIQJICTh HaBBIKAMHU YYE€OHO-HCCIICIOBATECIBLCKOW W TMPOCKTHOM
NEATEIIBHOCTH B 001aCTH (PHU3UKH, CIIOCOOHOCTBIO K TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIICHUS 3a]a4y



(GuU3HUECKOro COJepKaHMsl, MPUMEHEHHUIO Pa3IUYHbIX METOJ/IOB
MMO3HAHWSI,

BIIQJICTh BUJIAMH JEATEIHLHOCTH IO TMOJYYCHUIO HOBOTO 3HAHWS,
€ro UWHTEpHpeTanuy, MNpeoOpa3oBaHUI0 W TPUMEHEHUIO B
Pa3IMYHBIX Y4YEOHBIX CHUTYyallUsiX, B TOM YHUCJE MpPU CO3JaHUU
y4eOHBIX ITPOCKTOB B 00J1aCTH (DU3UKHU;

BBISIBIISITh NIPUYUHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UPOBATH
3a/1auy, BBIIBUTATh TUTIOTE3y €€ pelIeHus, HAXOAUTh apTyYMEHTHI
JUTSI TOKA3aTeIbCTBA CBOMX YTBEPKICHUH, 3a71aBaTh MTapaMeTPhl U
KPUTEPHUH PCIICHUS;

aHAIM3UPOBaTh TMOJYYEHHbIE B XOJ€ pEIICHHS 3aJauu
pe3ynbTaThl, KPUTUYECKU OIEHUBATH HUX JOCTOBEPHOCTb,
MIPOTHO3WPOBATH U3MECHEHHUE B HOBBIX YCIIOBHSX;

CTaBUTh W  (QopMynupoBaTh  COOCTBEHHbIE  3aJauyd B
00pa3oBaTeNbHON ACITEIBPHOCTH, B TOM YHCJIC TPHU H3yYCHUU
busuKy;

JlaBaTh OIICHKY HOBBIM CUTYAIUsM, OIICHUBATH MPUOOPETEHHBIH
OTIBIT;

YMETh TIEPEHOCUTD 3HAHMS 10 (QU3HKE B MPAKTUICCKYIO 00JIaCTh
KU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTb OpPUTrMHAIbHBIE TOAXObI U
peLIeHus;

CTaBUTh TPOOJIEMBI M 3aJa4d, JOIMYCKAIOIIHUE aJbTECPHATUBHBIC
peLICHUS.

Pabora c nndopmanueii:

BJQJICTh HAaBbIKAMU TMOJy4YeHUs WHPOpMalud (PU3NYECKOTO
COAEPkKaHMUSI U3 MCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOSTEIBHO

OCYILECTBIISITh ITOMCK, aHaus, CUCTEMATU3ALMI0 U
MHTEpHpeTalnio WHGOpPMAIMK PAa3IUYHbIX BUIAOB U (opM
IIPEACTABIICHHUS;

OLIEHUBAThH JOCTOBEPHOCTHh HH(OpMALINH;

HCIIOJIb30BaTh CpEenCTBa UH(OPMAITMOHHBIX 151

KOMMYHHUKAITMOHHBIX TEXHOJOTHH B PEIICHHWH KOTHUTHBHBIX,
KOMMYHHUKAaTHUBHBIX M OPTraHM3allMOHHBIX 33/1a4 C COOJII0JCHUEM
TpeOOBAaHUM JPrOHOMHUKH, TEXHUKH OE€30IaCHOCTH, THTHCHBI,
pecypcocOepekeHrs, TPABOBBIX M OSTUYECKUX HOPM, HOPM
nH(}OpPMAITMOHHOM 0€30T1aCHOCTH;

co3/laBaTh TEKCThl (DU3UYECKOTO COJCpP)KAHHUS B Pa3IUYHBIX
dbopmaTax ¢ yd€ToM Ha3Ha4YeHUsT HWHPOpMAIMU U IIEIEBOI
ayIUTOpUU, BBIOMpas ONTUMaIbHYIO (OopMy MpeacTaBiICHUS W
BU3yaJIM3aIlNH.



O

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

OCYILECTBIIATh OOILIEHHE Ha YpokKaxX (PU3MKKM U BO BHEYpPOUHOI
NEeSATENbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOHPIUKTHBIX CUTYaIHi U CMSTYaTh
KOH(JIUKTBI;

pa3BEPHYTO U JJIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C
UCIIOJIb30BAaHUEM SI3IKOBBIX CPE/ICTB;

MIOHUMATh M HCIOJb30BAaTh MPEUMYIIECTBA KOMAHIHOH H
WHJUBUTyaJIbHON pabOTHI;

BbIOMpaTh TEMAaTUKY U METO/bl COBMECTHBIX AEUCTBUI € yUETOM
OOLIMX UHTEPECOB U BOZMOXKHOCTEHN KaXKJ10TO YJieHa KOJUIEKTHBA,
MPUHUMATH LIEJId COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATh U
KOOPJIMHUPOBATH ACUCTBUS MO €€ JOCTUKEHUIO: COCTABIIATH IJIaH
NEUCTBUM, pacHpelessaTh PO ¢ Y4ETOM MHEHHMM yYaCTHHKOB,
00CyKJaTh pe3yJIbTaThl COBMECTHON padOTBhI;

OLICHMBATh Ka4eCTBO CBOETO BKJIA/Ia U KAKJOT0 y4aCTHHUKA
KOMaH/Ibl B OOLIMI pe3ybTaT O pa3padOTaAHHBIM KPUTEPHUSIM;
MpeaJiaraTh HOBbIE MIPOEKTHI, OLIEHUBATh UJEU C O3ULUU
HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;
OCYUIECTBJISATh IO3UTUBHOE CTPATETMUECKOE IIOBEJICHUE B
Pa3IMYHBIX CUTYaLMSIX, MPOSIBISATH TBOPUECTBO U BOOOpaKEHUE,
OBITh NHULIUATUBHBIM.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JCSATEILHOCTD
B 00J71aCTH (PU3UKYU U aCTPOHOMUH, BBISIBIISATH MPOOIEMBI, CTABUTH
1 (popMynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBIIATh IUIAH PEIICHUS PAcCUYETHBIX H
KaueCTBEHHBIX 3a/1a4, IJIaH BBIMIOJHEHUS IPAKTUIECKOM pabOTHI ¢
y4ETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH H
MIPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMUYHBIX
MPEANOYTECHUM;

JienaTh OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEIIICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYIUIMHA B
o0nacTu (pU3UKH, MOCTOSTHHO TOBBIMIATH CBOM 00pa30oBaTEIHHBIN
U KYJbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOUMOHAJIbHBIN HHTEJLJIEKT:



JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B
NEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;
BJIa/IETh HABBIKAMU TO3HABATEIHHOU peICKCUN KaK OCO3HAHUS
COBEPIIAEMBIX JCHUCTBUH M MBICIUTEIBHBIX IPOLIECCOB, MX
pPE3yNbTaTOB U OCHOBAHUI;

MCIIOJIb30BaTh MPUEMBI pehJICKCUU ISl OLIEHKU CUTYaIlUH,
BBIOOPA BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKU U CBOCBPEMEHHO NPHHHUMATh PEIICHHUS
10 UX CHUKECHHUIO;

OPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IIpH aHaIu3e
PEe3yJbTaTOB ESITENBHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATK! U JIOCTOMHCTBA;
IIPUHUMATh MOTHMBBI M apryMEHThl JPYIrUX IPU aHAINU3E
pPEe3yIbTaTOB IEATEIbHOCTH,

MIPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpomecce IoCTIKEHHMS JUYHOCTHBIX  PE3YJIBTATOB  OCBOCHHS
MporpaMmbl 10 (PU3HUKE ISl YPOBHS CpEeAHEro oOIiero oOpa3oBaHus y
OoOy4Jaronuxcsi  COBEPUICHCTBYETCS  AMOIMOHANBHBIM  HHTEIJIEKT,
pearnoaaralmmii copMUpOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOLIEr0 CHOCOOHOCTh MOHUMATh CBOE
SMOIIMOHAJIBHOE COCTOSIHME, BUAETh HANpPaBICHUS pPa3BUTHS
COOCTBEHHOW 3MOIIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B Ce0€;
CaMOpPETYJINPOBAHUs, BKJIKOYAIOLIETO0 CAMOKOHTPOJIb, YMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEACHHE, CIIOCOOHOCTh
aJanTUPOBAaTbCS K 3MOLMOHAIBHBIM W3MEHEHMSM U NPOSBISATH
TMOKOCTb, ObITh OTKPBITBIM HOBOMY;

BHYTPEHHEl = MOTMBAllMM, BKJIIOYAIOMIEH  CTpEeMJIEHHE K
JOCTH)KEHHUIO UEIM W yCHeXy, ONTUMHU3M, HHHUIIMATUBHOCTD,
YMEHHE JEUCTBOBATh, UCXOAS U3 CBOUX BO3MOKHOCTEN;
SMIATHH, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE
COCTOSIHHE JIpYTMX, YYUTBHIBaTb €ro IpU OCYLIECTBICHUHU
0011IeHH S, CHOCOOHOCTh K COUYBCTBHUIO M CONEPEIKUBAHUIO;
COLIMAJIBHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTh BHICTPAaUBATh
OTHOUIEHUS C IPYTUMH JHOJbMU, 3200 TUTHCS, MPOSIBIIATH NHTEPEC
U pa3peniatb KOHPIUKTHI.

ITPEAMETHBIE PE3VYJIBTATBI



a
K konmy oOyuenuss B 10 Kiaacce TmpeaMeTHbIE pe3yibTaThl Ha
yrayOnEHHOM YpPOBHE JIOJDKHBI OTpakatb C(HOPMHUPOBAHHOCTH Y
0o0y4JaronInxcst yMEHUM:

« TIOHMMAaTh pPOJIb (U3MKH B IKOHOMHYECKOH, TEXHOJIOTHMYECKOM,
AKOJIOTUYECKOM, COLIMATILHON U ATHYECKOU cdepax NesaTeTbHOCTH
YeJoBeKa, poJib U MeCTO (U3UKM B COBPEMEHHOM Hay4dHOMU
KapTUHE MUpA, 3HAUCHUE OMHCATENIbHOW, CHCTEeMaTU3UPYIOIIEH,
OOBSICHUTENIFHON M MpOrHOCTUYEeCKOW (yHKIUN (U3HUecKoi
TEOPUHU — MEXAaHUKHU, MOJICKYJISIPHON (PU3UKK U TEPMOJAUHAMUKH,
poiib (hu3HUecKor Teopuu B (POPMHUPOBAHUU MPEICTABICHUHA O
(du3HUecKoil KapTUHE MUPA;

 pasnuyaTh YCJIOBHS MPUMEHUMOCTU MojeNiel (U3UYEeCKUuX Tel U
OpOLECcCOB  (SIBJIEHUM): HHEpUMalbHAs CHUCTEMAa OTCYETAa,
a0COJIFOTHO TBEpPIOE TENO, MarepuanbHas TOYKa,
PAaBHOYCKOPEHHOE JIBH)KEHHE, CBOOOJHOE MaJeHHE, aOCOJIIOTHO
yopyras aedopmanus, aOCONIOTHO YHPYyroe M aOCOIIOTHO
HEYNPYTroe CTOJKHOBEHMSI, MOJAEIIN Ta3a, KUIAKOCTH U TBEPAOIO
(KpHCTaJUIMYECKOT0) Tejla, WJCANbHBIA Ta3, TOUYEUHBIM 3apsin,
OJTHOPOJHOE 3JIEKTPUYECKOE TI0JIE;

- pa3nuyarh yclioBHs (TpaHMIlbl, O00JacTH) MPUMEHHUMOCTH
bu3MYECKNX  3aKOHOB, IIOHUMATh  BCEOOIIM  XapakTep
(yHIaMEHTaJIbHBIX 3aKOHOB U OIPAaHUYEHHOCTh HMCIIOJIb30BAHMS
YaCTHBIX 3aKOHOB;

+ AQHAIM3UPOBaTh M OOBACHATH MEXAHUYECKHE IMPOLECChl U
SBJICHMSI, UCTIOJIb3Ys] OCHOBHBIE MOJOKEHUSI U 3aKOHbI MEXAHUKH
(OTHOCUTENBHOCTh ~ MEXaHUYECKOTO  JBWXKEHHUSA,  (OPMYIIbI
KMHEMAaTUKA PaBHOYCKOPEHHOTO JBW)KEHHS, MpeoOpa3oBaHUS
lamuniess nns CKOpOCTHM W TepeMelleHus, 3akoHbl HprOTOHa,
OPUHIMI ~ OTHOCHTENBHOCTH ['aymnes, 3akoH BCEMHUPHOIO
TATOTEHMSI, 3aKOHBl COXPAHEHUS HUMITYJIbCA W MEXaHUYECKOU
SHEPTUuU, CBSI3b PaOOTHI CHWIIBI C W3MEHEHHUEM MeEXaHU4eCKOU
SHEPIrUU, YCIOBHUS pPaBHOBECHS TBEPAOrO Tea), MPU OSTOM
MCIIOJIb30BaTh MAaTEMaTUUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBATh
YCIIOBUS TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MPEeoOpa3oBaHUM
lanunes, BTOpOro M TpeThero 3akOHOB HbIOTOHA, 3aKOHOB
COXpaHEHUs HMIIyJlbCAa M MEXaHUYECKOW DSHEpPruu, 3aKOHa
BCEMUPHOTO TATOTEHUS;

 AHaJU3HMPOBATh U OOBSICHATH TEIUJIOBBIE MPOLIECCHl U SIBICHMUS,
UCTI0JIb3Ysl OCHOBHBIE TToJ10keHUst MKT u 3akoHbI



MOJIEKYJISIPHON (PU3UKM M TEPMOJUHAMHUKHU (CBSI3b JIaBIICHUS
MJICAJIBHOIO Ta3a co CpeAHEN KMHETUYECKON YHEPTUEHN TENIIOBOTO
JIBWKCHUS U KOHLEHTPALIMEN €ro MOJIEKYJ, CBA3b TEMIIEPaTypbl
BEIIECTBA CO CPENHEW KHWHETUYECKOM DHEPIHEeW TEIIOBOTO
JBIDKEHUS €r0 4YacTHUll, CBS3b JABJIICHHMS HWICAIBHOIO Tra3a ¢
KOHLIEHTpAIMEl MOJEKYJ]I M €ro TeMIIepaTypoi, ypaBHEHUE
MenpaeneeBa—Kitaneripona, mepBbIA 3aKOH TEPMOJIWHAMUKHU,
3aKOH COXPAHEHUs 3HEPrUM B TEIUIOBBIX MPOLECCaX), IPU 3TOM
HCIIOJIB30BaTh MaTEMAaTHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh
YCIJIOBHSI IPUMEHUMOCTH

ypaBHeHus: MenneneeBa—KnaneipoHa;

AHAJIU3UPOBATh U OOBACHSATH JIEKTPUUECKUE SBICHUS, UCTIOJIB3Y S
OCHOBHBIE€ TIOJIO)KEHHMSI M 3aKOHBI JJIEKTPOAMHAMUKH (3aKOH
COXpaHEHUs1  dJEKTPUYECKOro  3apsnaa, 3akoH  Kynona,
NOTCHIMAIBHOCTD  3JIEKTPOCTATUYECKOrO0  IOJS,  HPUHIUI
CYNEPIIO3ULIMKA DJEKTPUUYECKUX TIOJEH, NIPH OTOM YKa3bIBas
yCIIOBHS IPUMEHMMOCTH 3akoHa KyiioHa, a Takke NMpaKTHYECKU
BA)KHBIE COOTHOIIECHMS: 3aKOHbI OMa JJIsl ydacTKa LEenu U Ui
3aMKHYTOW DJJIGKTPUYECKOM 1enu, 3akoH Jlxoyma—Jlenna,
npasuia Kupxroda, 3akonsl @apajes 1isl 3JeKTPOIn3a);
ONHUCHIBaTh (PU3UYECKHE MPOLECChl U SBJICHUS, HCIONb3Ys
BEJIMYMHBIL: IEPEMEILEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJa U
CUCTEMBI T€J, CUJa, MOMEHT CHUJIbl, JABJICHHE, MOTECHIMAJIbHAS
SHEPrus, KHHETHYECKas SJHEPTusl, MEXaHUYeCcKas SHeprus, padboTa
CWJIBbI, IIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CUja TSHKECTH, CUia
YIOPYTOCTH, CHJIa TPEHMS, MOLIHOCTb, YHEPTUS B3aMMOJICHCTBHSI
Tena ¢ 3emu€il BOMM3M €€ TOBEPXHOCTH, DHEPTHs YIPYrou
nepopManui  TPYKUHbBI, KOJMYECTBO TEIUIOTHI, aOCOIOTHAs
TeMrepatypa Tena, pabdoTa B TEPMOJAMHAMMKE, BHYTPEHHSS
SHEPrus HJEaJTBbHOTO OJHOATOMHOIO rasa, padboTa HAealbHOIrO
rasa, OTHOCHUTEJbHAs BIAXHOCTh Bo3ayxa, KIIJl upeansHOro
TEMJIOBOrO JIBUraTessl; 3JIEKTPUUYECKOE I0Jie, HANpPSKEHHOCTh
AIEKTPUYECKOr0 IMOJIs, HAPSHKEHHOCTD MOJS TOYEYHOIO 3apsiaa
WIM 3apsSDKEHHOrO 11apa B BAKyyME U B IUAJIEKTPUKE, IOTEHIUA
AIEKTPOCTATUYECKOIO OoJIA, Pa3HOCTh NOTEHINAJIOB,
ANEKTPOJBMKYIASL CUJIA, CUJIa TOKA, HAMPSKEHHUE, MOIIHOCTb
TOKa, DJIEKTpUYECKass EMKOCTb IIJIOCKOTO  KOHJAEHcaTopa,
CONPOTUBJICHUE Yy4yacTKa LENU C TOCIeIOBaTENbHBIM U
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHUs
AIEKTPUYECKOTO MOJISI KOHAEHCATOpPa;

OOBACHATH OCOOCHHOCTH TPOTEKaHUsA (U3UUYECKUX SIBJICHUM:
MEXaHUYECKOe ABUKEHHUE, TEIIIOBOE IBUKEHUE YaCTHUI] BEIIECTBA,
TEMJIOBOE paBHOBEcHE, OpPOYHOBCKOE JBWXKeHUe, Aauddysus,
UCIIApEHUE, KUIIEHWE W  KOHJEHCauus, IUIaBJICHUE U



KpUCTaJUIM3aLus, HaIlPaBJIEHHOCTh TEeIUIoNepeaauH,
ANEKTpU3aluus  Te€J, OKBUIOTCHIHAIBHOCTh  IOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOJUTH UCCJIEIOBAHUE 3aBUCUMOCTH OJIHOM (pu3HuecKon
BEJIMYMHBI OT JIPYTOM C HCIIOJb30BAaHUEM MPSIMBIX HM3MEPEHUU,
IIPU TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yIbTATHI
MOJIyYUeHHOW 3aBUCUMOCTH (PU3MUECKMX BEJIMYMH B BHJE
rpagukoB ¢ y4€TOM aOCOJIOTHBIX TOTPENTHOCTEH H3MEpPEHUH,
JenaTh BBIBOJIBI IO PE3YyJIbTaTaM UCCIIEA0BAHNUS,

IPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3UYECKUX BEJIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIM METOJ] M3MEPEHUs, OLICHUBAThH
aOCONIOTHBIE M OTHOCHUTENbHBIE TMOTPEIIHOCTH TPAMBIX U
KOCBEHHBIX U3MEPECHUM;

MPOBOJIUTH OMBITBHI O MPOBEPKE MPEIIOKEHHON TUIIOTE3bI:
IUIAaHUPOBATh JKCIIEPUMEHT, COOUpPaTh HKCIEPUMEHTAIBHYIO
YCTAaHOBKY, aHAJIU3UPOBATh MOJYUYEHHBIE PE3YJIbTAThl U JIENIATh
BBIBOJI O CTaTyce MPEAJIOKEHHON TUIIOTE3BI;

coOnroaTh MpaBwia 0e30MacHOro TpyJda M[pU NPOBEIECHUU
MCCJIEIOBAHMM B paMKaxX y4eOHOTO SKCIIEPUMEHTA, IPAKTUKYMa U
y4eOHO-UCCEI0OBATEIbCKOM U MPOEKTHOW JESTENbHOCTU C
UCIIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1a00paTOPHOTO
000py10BaHUS;

pelIaTh pacuy€THhIE 33J1a4U C SIBHO 3aJIaHHOW M HESBHO 3aJJaHHOMU
(u3nuecKol MOJENbI0: Ha OCHOBAaHMM aHajiu3a YyCIOBUS
000CHOBBIBaTh BbIOOp (DU3WYECKOW MOJIEIU, OTBEYarolen
TpeOOBaHMUSIM  3a/layd, TNPUMEHATh  (GOPMYJbI,  3aKOHBI,
3aKOHOMEPHOCTH M TOCTyJaThl (U3MUECKUX TEOpHil mpu
UCIIOJIb30BAaHUM MATEMAaTHUYECKUX METOJIOB pEIIEeHUs 3aj]ad,
MPOBOJIUTh pPacy€Tbl HA OCHOBAaHMU MMEIOUIMXCS JIAHHBIX,
aHAJIM3UPOBATh PE3YJbTAThl U KOPPEKTUPOBATH METOAbI PEILICHHUS
C Y4ETOM IOJYyYEHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a/1a4H, TPEOYIOLEe NPUMEHEHUS 3HAHUN
U3 Pa3HbBIX pa3/ieNioB Kypca PU3MKH, a TAKKE MHTETPAIUN 3HAHUN
U3  JpYIHMX  TNPEIMETOB  €CTECTBEHHO-HAYYHOIO  IIHMKJIA:
BBICTPAUBATh JIOTUUECKYIO LIEMOYKY PACCYX ICHUN C OMOpOW Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUECKUE SIBJICHUS;
UCII0JI30BaTh TEOPETHUUECKHUE 3HAHUS JIJISl OOBSICHEHUSI OCHOBHBIX
MNPUHLIUIIOB PabOThl M3MEPUTENBHBIX NPUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJOTHYECKUX ITPOLIECCOB;

MPUBOJANTH TPUMEPHI BKJIAJAa POCCHUMCKUX U  3apyOCKHBIX
yU€HBIX-(U3UKOB B pa3BUTHE HAYKH, B OOBICHEHHE IMPOIIECCOB
OKPYaIOIIEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;
aHAJIU3UpOBaTh W  OLEHUBATH MOCIEACTBUS  OBITOBOM U
MPOU3BOJACTBEHHOW JIESITEJIbHOCTH YEJIOBEKA, CBSA3aHHOW C



¢uznyecKkuMu  TpoLeccaMu, C TO3UIHUN  HKOJIOTUYECKOM
0e30MacHOCTH, IpENCTaBICHUN 0 palMOHAIIBHOM
MPUPOJONOIb30BAHUH, a TaKK€ pPasyMHOM HCIOJIb30BaHUU
JOOCTUKEHUW HAyKH M TEXHOJOTHUW ISl JAIBHEHIIErOo pPa3BUTHUSA
YeJI0BEUECKOro 00IIeCTBa;

MPUMEHATh Pa3UYHBIC CIOCOOBI paboThl ¢ HWHGOPMAIUEH
(¢u3nYeCcCKOro CcoiepX)aHUsl C HCIOIb30BAHHEM COBPEMEHHBIX
WH(GOPMALIMOHHBIX ~ TEXHOJIOTUH, TIPU O3TOM HUCIHOJIB30BaTh
COBpeMEeHHbIe HMHGOPMAIIMOHHBIE TEXHOJOTUU JJisi TOHMCKa,
nepepaboTKU U MPEAbsIBICHUS Y4eOHON U HAyYHO-TIOMYJISPHOM
uH(popMaIu, CTPYKTYypHUPOBAHUS U UHTEPIIPETalUN
uHpOpMallMK, TOJIYYEHHOH W3 Pa3lUYHBIX HCTOYHHUKOB,
KPUTHYECKH aHAJIM3UPOBATh MOJIydaemMylo HWHGOpMALUI0 U
OILIEHMBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHUU,
TaK U Ha OCHOBE aHaJIW3a UCTOYHUKA UHPOPMAIIUK;

OpOSIBIISAT  OPTaHU3ALIMOHHBIE W IO3HABATEIbHBIE YMEHUS
CaMOCTOSITEJILHOTO MPHOOPETEHUS] HOBBIX 3HAHUW B IpOLECCEe
BBINIOJIHEHHSI IPOEKTHBIX U Y4€OHO-UCCIEI0BATEIBCKUX PadOT;
paboTarh B TIpynne € MCHOJHEHHWEM PA3IUYHBIX COLUATbHBIX
poyiel,  IUIAaHUpOBaTh  pabOTy  TpPyHIbl,  PALMOHAIBHO
pacrpenensiTh JESITeNbHOCTh B HECTAHJAPTHBIX CUTYyallUsX,
aJICKBaTHO OLICHMBATh BKJIAJl KaXXIOTO M3 YYACTHUKOB I'PYIIIbI B
pellIeHre paccMaTpuBaeMon IpoOJIeMBl;

NpOSIBJIATHL ~MOTHBALMIO K Oynymied  npodecCHOHAIBHOM
NEATEIBHOCTH 10  CHEUUATBHOCTSIM  (PU3MKO-TEXHUYECKOTO
poQus.

K konmy oOyuenuss B 1l Knacce mnpeaMeTHble pe3yibTaThl Ha
yIiyOJEHHOM ypOBHE JIOJDKHBI OTpaxaTb C(HOPMHPOBAHHOCTh Y
o0y4aronnxcst yMEHUM:

MOHUMATh POJIb (PU3UKH B IKOHOMHUYECKOM, TEXHOJIOTHYCCKOM,
COIMAJIBHON M ATUYECKOM chepax NesaTeTbHOCTH YEIOBEKa, POJib
U MecTO (DU3UMKM B COBPEMEHHON HAy4YHOW KapTUHE MHPA, POJIb
ACTPOHOMHMHU B TMPAKTUYECKOW JESITEIBHOCTH 4YeJoBEeKa U
JNajdbHEWIlIeM  HAayYHO-TEXHUYECKOM  Pa3BUTUH,  3HAUCHHE
OMKCATENIbHOM, CUCTEMAaTU3UPYIOLEH, OOBSICHUTEIbHOM U
MPOTHOCTHYECKOW  GyHKIMNA  (PU3NYECKOW  TEopuu  —
ANEKTPOAMHAMUKHU, CHEIUAIBbHOM TEOPUU OTHOCHUTEIIBHOCTH,
KBaHTOBOW (hU3UKH, pOJIh PU3NUECKON TeOpUHU B (POPMUPOBAHHUH
peCcTaBlIeHu 0 GPU3NUECKON KapTUHE MUPA, MECTO (PU3HUECKOU
KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX MPEJCTABICHUN O IPUPOJIC;

pasnuyaTh YCIOBHUS MPUMEHUMOCTH MOJENeH (PU3NIECKUx Tel U
MpoIeCCOB  (ABJEHUM):  OJAHOPOJHOE  DJIEKTPUUECKOE U



OTHOPOJTHOE MAarHWTHOE TIOJsl, TapMOHHUYECKHE KOJeOaHws,
MATEMATUYECKUN MAATHUK, WUJICAIbHBIN NPYKUHHBIA MAasTHUK,
rapMOHUYECKHE BOJIHBI, HUJCAJIbHBIA KOJeOATEIbHBIA KOHTYD,
TOHKas JIMH3a, MOJEJEN aToMa, aTOMHOrO Siapa U KBAaHTOBOWU
MOJIEJIH CBETA;

paznuuath ycloBusl (TpaHMIlbl, 00JacTH) MPUMEHUMOCTH
¢u3ndecKkux  3aKOHOB, IMOHUMAaTh  BCEOOIIUI  XapakTep
(GyHIaMEHTAIBHBIX 3aKOHOB M OTPAHUYCHHOCTHh HCITOJIH30BAHUS
YaCTHBIX 3aKOHOB;

aHAIU3UPOBaTh U OOBSICHATH SJIEKTPOMATHUTHBIE MPOIIECCH U
SABJIEHUS, WCIOJb3Yysl OCHOBHBIE TMOJIOKEHUSA U  3aKOHBI
ANEKTPOAMHAMUKNA W CIHEUUAIBHOM TEOPUU OTHOCHUTEIIBHOCTH
(3aKOH COXpaHEHUs ICKTPUUYECKOTO 3apsiia, cuia Amriepa, cuiia
JlopeHna, 3aKOH 3MEKTPOMAarHuTHOM MHIYKIMHU, TpaBwio JleHna,
cBs13b DJIC caMOMHAYKIIMU B 3JIEMEHTE 3JIEKTPUYECKOM LEMH CO
CKOpPOCTBIO M3MEHEHHUSI CUJIbl TOKA, IMOCTYJaThl CHEUUATBHOU
TEOPUU OTHOCUTEILHOCTH DUHINTEIHA);

aHaJIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOILIECCHI U SIBJICHUS,
WCTIONB3YsS.  TOJIOKEHUST  KBAaHTOBOM  (Gu3uKH  (ypaBHEHHE
OiiHmTeHa 1 Gotodpdekra, mepBblii U BTOPOU IMOCTYJIATHI
bopa, npuHnun cootHomeHus: HeonpeaenéHHocrel [ eizendepra,
3aKOHBI COXPAHEHHUS 3apsI0BOTO U MACCOBOIO YHCEI U SHEPTUU B
SJIEPHBIX PEAKIUAX, 3aKOH PAJMOAKTHBHOTO PacIaja);
OMUCHIBATh (PU3MYECKHE TMPOIECCHl U SBICHUS, HCIOJIb3YS
BEJIMUUHBI: HAMPSHKEHHOCTH AJIEKTPUUYECKOTO TOJISI, MOTEHIMAT

3JIEKTPOCTATUYECKOTO OJIS, pPa3HOCTH MMOTCHIINAIOB,
SJICKTPOJIBMIKYIAS  CWJIAa, HWHAYKIMS  MarHuTHOrO  MOJIA,
MarHUTHBIN MOTOK, cuia Awmrepa, WHAYKTUBHOCTb,

ANEKTPOJABIKYILASL CHJIA CAMOMHAYKLUHU, 3HEPrUsi MarHUTHOTO
MOJIsI POBOJIHUKA C TOKOM, PEJIATUBHCTCKUN UMITYJIbC, TOJIHAS
SHEPrus, SHEPrus TOKOS CBOOOJHOM YaCTHIIbl, SHEPrus M
MMITYJIbC (DOTOHA, MAaCCOBOE YMCIIO U 3apsij SApa, SHEPTHUsl CBS3U
apa;

OOBSACHATH OCOOCHHOCTH TMPOTEKAaHUA (UBUYECKUX SIBJICHUIA:
ANIEKTPOMArHUTHAs  WHAYKIUSA, CAMOMHIYKLHS, PE30HAHC,
uHTephEepeHIusl  BOJH, JAUPpPAKUUsA, JUCHEPCUs, IMOJIHOE
BHYTPEHHEE OTpaXEHUE, (hOTOAIEKTPUUECKUM s dekt
(dpotoaddexr), anbda- u Oera-pacnaabl Aaep, raMMa-u3ITydeHUE
anep, PU3nYecKue MPUHLHUIBI CIEKTPAILHOTO aHaIu3a U pabOThI
nasepa;

OMpeNeNnsTh  HalpaBlI€HUWE MHAYKUMM MArHUTHOTO  TOJIA
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cwiibl JIopeHiia;

CTPOUTH N300pakeHHE, CO3/IaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOM

JINH30M, U PACCUUTHIBATH €TI0 XapAKTEPUCTUKH;



MPUMEHATh OCHOBOIIOJATAIOIINE ACTPOHOMUYECKUE TOHSTHSA,
TEOpPHH W 3aKOHBI IS aHadu3a W OOBACHEHHS (DU3NICCKUX
MPOLIECCOB, MPOUCXOMAIINX B 3BE3/1aX, B 3BE3MHBIX CUCTEMAX, B
MEXTaJlaKTHUECKOU Cpejie; NBHKEHHSI HEOECHBIX TeJl, BOJIOLUU
3BE31 U Beenennoi;

MIPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEITNINH C
KCTOJIb30BAaHUEM MPSIMBIX U3MEPEHUN, TPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (DMKCHUPOBATH PE3yIbTAThI TIOJYYCHHON 3aBUCHUMOCTH
(Gu3HUeCcKUX BEIUYUH B BHJIE TPadUKOB C yUETOM aOCONIOTHBIX
NOTPEIIHOCTE M3MEPEHUH, JeJaTh BBIBOABI MO pPE3yJIbTaTaMm
UCCIIEOBAHNS;

MPOBOAUTL KOCBEHHBIE U3MEPEHUs] (DU3UYECKUX BEIUYUH, MPU
9TOM BBIOHMpATh ONTHUMAJLHBIN METOJ] W3MEPEHUS, OICHUBATH
a0OCOJIIOTHBIE W OTHOCHUTEJIbHBIE TMOTPEIIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHUI;

IIPOBOJUTH OIIBITHI [0 IIPOBEPKE IPEIJIOKEHHOU THUIIOTE3BI:
IUTAHUPOBATh JKCIEPUMEHT, COOMpPATh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATh MOJYYECHHBIE PE3yJIbTATHl U JEAaTh
BBIBOJ] O CTaTyC€E MPEIIOAKEHHON TUIIOTE3bI;

ONKMCHIBATh METOJABI TOJYYEHHS] HAY4YHBIX aCTPOHOMHYECKHX
3HAHUM;

coOmro/iaTh TMpaBwia O0e30MacHOro TpyJda MpU TPOBEICHUU
MCCJIEI0BAaHMM B paMKaxX y4eOHOTO IKCIIEPUMEHTA, PAKTUKyMa U
y4eOHO-UCCIEIOBATENbCKOM U MPOEKTHOW JESTENbHOCTU C
HCTIOJIb30BAaHUEM H3MEPUTENIHHBIX YCTPOMCTB M J1aDOPaTOPHOTO
000pyIOBaHUS;

pemaTh pacu€THbBIC 3aJ]a4i C SIBHO 3aJaHHOM U HESABHO 3aJaHHOM
¢u3nueckoii MOJENbI0: Ha OCHOBAaHWHM aHaiu3a yCIOBUSA
BbIOMpaTh (U3MYECKUE MOJCIH, OTBEYAIoIUe TPeOOBaHUSIM
3374, TMPUMEHATH (OPMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH H
MOCTYNaThl  (PU3MYECKUX  TEOPUH  MPU  HMCIOJIB30BAHUU
MaTeMaTUYECKUX METOJOB PEIICHUS 3a7ad, IPOBOJUTH PaCUEThI
Ha OCHOBAHUM MMEIOUIMXCS TaHHBIX, AHATN3UPOBATH PE3YJIbTAThI
U KOPPEKTHPOBATH METOJABI PEHIEHUS C YYETOM MOJYYEHHBIX
pEe3yJbTaToB;

peniaTh Ka4eCTBEHHBIC 3a/1au, TPEOyrolue NpUMEHEHUs 3HAaHU I
U3 pa3HbIX pa3/iesioB Kypca (GU3UKU, a TAKKE UHTETpaIluy 3HaHUU
W3  JpPYrUX  NOPEAMETOB  €CTECTBEHHO-HAyYHOI'O  IMKJIA:
BBICTPANBaTh JIOTHYECKYIO LIETIOYKY PACCYKIECHUM C ONOPOU Ha
M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS;
UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHUSI OCHOBHBIX
MPUHIIUIIOB Pa0OThl U3MEPUTEIbHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTUYECKUX MPOIECCOB;



MPUBOANTH TPUMEPHI BKJIAAa POCCHUCKUX U 3apyOCKHBIX
VIEHBIX-(DU3UKOB B PAa3BUTHE HAYKH, B OOBSICHEHHE TPOIECCOB
OKPY’KaIOIIEro MUpPa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;
aHAJIM3UpOBaTh W  OICHUBATHh MOCJIEACTBUS  OBITOBOM U
IIPOU3BOJICTBEHHON JIESITENIBHOCTH YEJOBEKAa, CBSI3aHHOM C
¢u3nUecCKUMHU  TpoIrieccaMu, C  TO3UIUH  3KOJOTHUYECKOU
0e30MacHOCTH, IPEICTaBICHUN 0 palroOHAIEHOM
MPUPOJIONIONB30BAHUU, A TaKKe pPa3syMHOM HCHOJb30BAHUU
NOCTUKEHUW HAyKU W TEXHOJOTHM I JaJbHEWIIEro pa3BUTHS
YeJI0BEUECKOro 00IIeCTBa;

OPUMEHSTh pPAa3IUYHbIE CHOCOOBl paboThl ¢ HHPOpMaluen
(GU3HYECKOTO0 COMEpPKaHMS C WCIOJB30BAaHUEM COBPEMEHHBIX
WH)OPMAITMOHHBIX TEXHOJIOTHHA, TIPU D3TOM HCIOJIB30BaTh
COBpPEMEHHbIC HWH()OPMALIMOHHBIC TEXHOJOTHUU [ TIOMCKa,
nepepadoTKU U MPEIbABICHUS y4eOHON U HAYYHO-TIOMYJISPHON
uH(bOopMaI, CTPYKTYypHUPOBAHUS u MHTEpIpETaluN
uHboOpMaIlMK, TOJYYEHHOM U3  Pa3IUYHBIX HCTOYHHUKOB,
KPUTHUYECKA aHAIM3UPOBATH IMOJy4YaeMyl0 HHPOpMAIUI0 U
OLICHUBATH €€ JOCTOBEPHOCTh KaK HA OCHOBE NUMEIOIIUXCS 3HAHU,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA UH(POpMAIIUH;

NPOSIBIISATh  OPTAaHM3AaLIMOHHBIE W TO3HABATEIbHBIE YMEHUS
CaMOCTOSTENILHOTO MPUOOpPETEHHsS HOBBIX 3HAHUM B Ipoliecce
BBITIOJIHEHHUS MTPOCKTHBIX U y4eOHO-HCCIIEIOBATEIBCKUX paloT;
paboTaTh B TPyNIE€ C KMCIOJHEHUEM PA3IUYHBIX COIUAIBHBIX
poyiel,  IUIaHUpOBaThb  pabOTy  TpPyNIbl,  PALMOHAIBHO
pacrpenensiTb JeSITeIbHOCTh B HECTAHJAPTHBIX CHUTYaIlUsX,
aJIeKBaTHO OLICHMBATh BKJIAJl Ka)XXI0TO M3 YYACTHUKOB TI'PYIIIbI B
pelieHre paccMaTpuBaeMon MPoOJIEMBI;

NpOSIBJIATHL ~MOTHBALIMIO K Oyaymied npodeccuoHaIbHOM
NEATCIbHOCTU 10  CHEHUAIBHOCTAM  (PUBHKO-TEXHUYECKOTO
npoQus.
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HepasHomepHoe
JBUKEHHUE.
MrHoBeHHas
CKOPOCTb.
Yckopenue.
[IpssmonuneiHoe
JBUKEHUE C
MIOCTOSIHHBIM
YCKOpEHUEM
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content/uploads/2023/08/MI1_®dwusznka YVY_dopmardocx 17082023 Ha-
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I'padpuueckoe
OIHMCaHue
MPSAMOJIMHENHOT O
JBUKECHMUSI C
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YCKOpEHUEM

bubmuorexa EJJCOOQO https://urok.apkpro.ru/#

13

CB0OOIHOE TTaJCHHE.
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CBOOOHOTO IMaICHUS.
3aBHCHMOCTD
KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUS OT BPEMEHHU
U UX rpaduku

docx 17082023 na-caiit.pdf
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JBrm>xeHue tena,
OpPOIIEHHOTO 10T
YIJIOM K TOPU30HTY

15

KpuBonunerinoe
JIBUKEHUE. J[[BuxkeHue
10 OKPY’KHOCTH.
YrnoBas v JIMHENHAA
ckopocts. [lepron u
4acToTa.
IlenTpocTpemurensHoOe
Y IIOJIHOE YCKOPEHHE

https://edsoo.ru/wp-
content/uploads/2023/08/MI1_®Pwusuka YY_ dopmardocx 17082023 Ha-
cait.pdf
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KonTponbnas pabota
10 TEME
"Kunemaruka"
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ITepBbIif 3aKk0H
Hrerotona.
NuepumanbHbie
CHCTEMBI OTCUETA.
[TpuHumn
OTHOCHUTEIBHOCTH
Tamunes.
Hewunepnuanbhbie

bubmuorexa EJICOO https://urok.apkpro.ru/#

CHCTEMBI OTCUETa

18

Cuua.
PaBHOelicTBYIOIIAS
cuna. Bropoi 3akon
Hsrotona. Macca

https://edsoo.ru/wp-
content/uploads/2023/08/MI1_®wusznka YVY_ dopmardocx 17082023 Ha-
cait.pdf

19

Bs3auMmopeiicTBue Tel.
Tpernii 3akoH
Hrrorona

bu6mmorexa EJICOOQO https://urok.apkpro.ru/#

20

[TpunMn
CYNEPNO3UIIUU CHUJL.
Pemrenue 3agaq Ha
MIPUMEHEHNE 3aKOHOB
HrroTrona

https://edsoo.ru/wp-
content/uploads/2023/08/MI1_dwuszuka_YY_ dopmardocx 17082023 Ha-
caiir.pdf
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3aKOH BCEMUPHOTO

TSTOTCHUSI.
21 OKBUBANEHTHOCT Bbubmuorexa EJICOO https://urok.apkpro.ru/#
rpaBUTAIMOHHOMN U
WHEPTHOU MaccChl
Cuna TsKecTu U https://edsoo.ru/wp-
22 YCKOpEHHE content/uploads/2023/08/MI1_®dwuszuka YV _dopmardocx 17082023 Ha-
CBOOOIHOTO ITaJCHUA caitt.pdf
JIBrokeHre HeOECHBIX
TeJl U UX
23 HCKYCCTBEHHBIX
cnyTHUKOB. [lepBas
KOCMHYECKast
CKOPOCTb. 3aKOHBI
Kemnepa
C https://edsoo.ru/wp-
uia OCTH.
24 yrpyr content/uploads/2023/08/MI1_dwusuka YY_ dopmardocx 17082023 Ha-
3axoH ['yka. Bec Tena -
caiir.pdf
Cwuita TpeHusl.
[Ipupona u BUIBI CHIT
TpeHus. J[BuxeHue B
25 KHUJKOCTH U Ta3e C bubmuorexa EJICOOQ https://urok.apkpro.ru/#

YYETOM CHJIBI
COIIPOTUBJIICHHUS
cpeasl
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JaBneHue.
I'mppocraTtuyeckoe

https://edsoo.ru/wp-

26 nasnenue. Cuna content/uploads/2023/08/MI1_®wusuka_YY_dopmardocx 17082023 na-
Apxumena caiit.pdf
AOGCOIIOTHO TBEpOE
TEJNO.
ITocTynarensHoe
27 YHATEALHOE | bubanorexka EJICOO https://urok.apkpro.ru/#
BpallaTeiabHOe
ABUKCHUC TBCPAOTO
Tena
MoOMEHT cuiIbl
OTHOCHTEIBHO OCH https://edsoo.ru/wp-
28 Bpamenus. [lnedo content/uploads/2023/08/MI1_®wusuka_YVY_dopmardocx 17082023 nHa-
CHJIBI cat.pdf
CrnoxxeHue cui,
29 | PHIOMCHIBIX K Bbu6nmorexa EICOO https://urok.apkpro.ru/#
TBEPAOMY TEIY.
Hentp
TSDKECTHU Tena.
VYcnoBus paBHOBECHS
TBEPAOIO TeA.
Bunsl paBHOBeCUs
https://edsoo.ru/wp-
30 Pemenwue 3amau content/uploads/2023/08/MI1_®wusuka_YY_dopmardocx 17082023 Ha-

caiit.pdf
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KonrponsHas pabora
o Teme "Jlunamuxka.
Craruka TBEpAOTrO
Tena"
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Nmnynbe
MaTepUaIbHOM
TOYKHU, CUCTEMBI
MaTepUaTbHBIX
touek. LlenTp macc
CUCTEMBI
MaTepUaTbHBIX
Touek. Teopema o
JBKEHUHU LIEHTpa
Mmacc

bu6mmotexa EJICOOQO https://urok.apkpro.ru/#

33

Nmmynsc cuitbl u
U3MEHEHNE
VMITYJIbCA TEJIa.
3aKOH COXpaHEHUS
VMITYJIbCA.
PeakTuBHOE
JBUKECHHE

bu6mmotexa EJICOOQO https://urok.apkpro.ru/#
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MowmeHT umiysbsca
MaTepHalbHOU
TOYKH.
[IpencraBnenue o

https://edsoo.ru/wp-
content/uploads/2023/08/MI1_®wuszuka YV_dopmardocx 17082023 Ha-
cait.pdf
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COXpPAaHEHUH MOMEHTA
UMITYJIbCA B
LEHTPAJIbHBIX IOJIAX

https://edsoo.ru/wp-

35 Pemenue 3amau content/uploads/2023/08/MI1_®uzuka YV _dopmardocx 17082023 na-
cait.pdf
Pabora cuinl Ha
MaJIOM U Ha
KOHCHIOM https://edsoo.ru/wp-
nepeMeIICHIH.
36 r content/uploads/2023/08/MI1_®dwuszuka YV _dopmardocx 17082023 Ha-
paduueckoe catindf
MpEJCTaBICHUE cauLpe
paboTHI CHITBIL.
MoHOCTh CHIBI
Kunernueckas
sHeprus. Teopema 06
W3MCHCHUU
37 KHHETHIECKO but6mmorexa EJJCOOQO https://urok.apkpro.ru/#
SHEPrumn
MaTepuaibHOU TOUKU
IToTenuanbHbBIE 1
HENOTEHIUAJIBHEIE
CHUIEL. https://edsoo.ru/wp-
38 ITorenunaneHas content/uploads/2023/08/MI1_®dwuszuka YV dopmardocx 17082023 Ha-
sHeprus. Bropas caitr.pdf
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DNEeKTPUUYECKHUI TOK B

141 | Bakyyme. Bakyymuble bubmuorexa EJICOO https://urok.apkpro.ru/#
npuOOopHI
[TIpomexxyTouHas
142 aTTecranus
. https://edsoo.ru/wp-
143 OJIYTIPOBOARHMKOBRIC content/uploads/2023/08/MI1_®wuszuka YV _dopmardocx 17082023 Ha-
npuOOpHI »
caitt.pdf
144 | Dwusnueckwuii
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MIPAKTUKYM I10 TEME
"N3mepenue cuisl
TOKA M HAIPSHKCHUS B
LU TOCTOSIHHOTO
TOKA MPH MOMOIIN
AHAJIOTOBBIX U

UG POBBIX
HM3MEPUTEIIBHBIX
npuOOpoB" WK
"3HaKOMCTBO C

1 poBoi
nabopaTopuei mo
¢duzuke. [Ipumepsl
U3MEpEeHUs
(bu3MYECKUX BEIUYUH
MIPH TIOMOIIU
KOMITBIOTEPHBIX
TaTYUKOB"

145

duznueckuit
MPAKTUKYM 10 TEME
"U3yueHne
HEPaBHOMEPHOTO
JIBIDKCHMS C ICIIBIO
ONpeeIICHUS
MTHOBEHHOM
ckopoctu"

146

duznueckuii




MPAKTUKYM I10 TEME
"Usmepenue
YCKOPEHHUS pU
MPSMOJIMHETHOM
PaBHOYCKOPEHHOM
JIBMKEHUH 11O
HaKJIOHHOM
IUIOCKOCTH" HJIH
"UccaeqoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU TIpU
PaBHOYCKOPEHHOM
NIBHOKeHUN"

147

OU3NYECKHI
MIPAKTUKYM I10 TEME
"N3mepenue
YCKOpEHUS
cBOOOHOTO NaieHus’
nnu "H3ydenune
JBUKCHHUSI TeTIa,
OpOILIEHHOTO
TOPU30HTAIBHO"




148

dOusnyeckui
MPAKTUKYM I10 TEME
"N3yuyenue NBUKEHUS
TeJa 10 OKPY)KHOCTH C
IIOCTOSIHHOM 10

MOZYJIIO CKOPOCTBIO"
uinu "Uccinenosanue
3aBUCUMOCTH TIEPHOJIa
oOpareHus
KOHHYECKOIO MasTHUKA
OT ero nmapameTpon"




149

dOusnyeckui
MPAKTUKYM I10 TEME
"U3mepenue
PaBHOICHCTBYIONICH
CHUJIBI TIPH JIBUOKCHUHT
Opycka 1Mo HaKJIOHHOH
IUIOCKOCTH" HUIH
"[IpoBepka runoTessbl o
HE3aBUCHUMOCTH
BPEMCHHU JIBHKEHUS
OpycKka 1o HaKJIOHHOH
INIOCKOCTH Ha
3a/IaHHOE PACCTOSTHUE
OT ero Maccel"

150

duznueckuit
MPAKTUKYM T10 TEME
"UccenoBanue
3aBUCHUMOCTH CHII

YIOPYTOCTH,
BO3HHUKAIOIINX B




MPYXUHE U PE3UHOBOM
o0pa3ie, OT ux
nedopmauu’ win
"N3yuyenue NBUKEHUS
CHCTEMBI TeJl,
CBSI3aHHBIX HUTBIO,
MEePEeKUHYTOM uepes
JIErKui OJI0K"

151

dusznyeckuit
MIPAKTUKYM I10 TEME
"UccneqoBanue
YCIIOBUM paBHOBECHS
TBEPAOIO TeNa,
HMEIOIIEro 0Ch
BpauieHus" win
"KoHcTpynpoBanue
KPOHILUTENHOB U
pacyéT cui
yapyrocta" wiu
"U3yueHne
YCTOMYUBOCTH
TBEPJIOTO TENA,
HMMEIOIIETo IIOMA b
onopsr"




152

dusnueckuii
MPAKTUKYM I10 TEME
"Usmepenue

KO3 pHUIMEeHTa TPeHUs
10 BEJIMYUHE YTIIOBOTO
KodunreHTa
3aBucuMocTtd Frp(N)"
uinu "Uccinenosanue
JBUKCHHSI OpyCKa 1o
HaKJIOHHOH IJIOCKOCTH
C IepEeMEHHBIM

ko3¢ duLreHTOM
TpeHUs" WIH
"N3y4yeHue qBUKEHUS
rpy3a Ha Bajly C
TpeHueM"




153

duznueckuit
MIPAKTUKYM I10 TEME
"H3mepenue ummysbca
Teja 1o TOPMO3HOMY
nytu" unm "U3mepenue
CHUJIBI TATH, CKOPOCTHU
MOJIEIIN
AIEKTPOMOOHIIS 1
MOIIIHOCTH CUJIBI TSTH'
niu "CpaBHeHue
W3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM
CUJIBl" UITH

'

"UccenoBanue
COXpaHEHUs UMITyJIbCca
pu yIpyrom
B3aMMOJICUCTBUHN" MIIH
"U3mepenue
KHMHETHYECKOM
SHEpPTUM Teja Mo
TOPMO3HOMY ITyTH"




154

duznueckuit
IIPAKTUKYM I10 TeMe
"U3yuenue
U30TEPMHUYECKOTO
nporecca
(pexoMeH10BaHO
WCTIOJIb30BaHUE

U poBoi
nabopaTtopun)" Wi
"N3y4yeHue n30X0pHOTro
nporiecca" uimn
"N3y4yenue n3odapHoro
nporiecca" uimn
"[IpoBepka ypaBHEHUs
COCTOSIHUS"

155

duznueckuit
MPAKTUKYM I10 TEME
"N3mepenue yaenpHon
TEIUIOEMKOCTH" TN




"UccneqoBanue
IpoIiecca OCThIBAHUS
BellecTna" Win
"UccneqoBanue
annabaTHOro
npoiiecca" uimn
"N3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO
B3aNMMOJCUCTBHS U
TeMIIepaTypbl KUTICHUS
JKUIKoCTER"

156

Du3nyecKuit
MPAKTUKYM I10 TEME
"N3yuenue
3aKOHOMEPHOCTEN
WCIIapeHus
KUAJIKOCTEH" MiTn
"N3mepenue yaenbHoi
TETUTOTHI TIJIABJICHUS
apga" i "U3ydyenue
CBOWCTB HACBIIIEHHBIX
nmapoB" Wiau
"U3mepenue
aOCOJTIOTHOU
BJIQKHOCTH BO3/yXa U
OILIEHKa MacChl IapoB B




nomMenieHuu".
N3mepenue
kod¢pdunrenTa
MMOBEPXHOCTHOTO
HATSHKCHHUS

157

Pusnueckuin
MIPaKTUKYM I10 TEME
"HaGumonenue
MIPEBPALICHUS] SHEPTUU
3apsSKEHHOIO
KOHJIEHCATOpa B
SHEPTHUI0 U3TYUECHUS
cBeToauona" Ui
"N3y4yenue
IIPOTEKAHUS TOKA B
LIEIH, COAEpKaLICH
KOHJIEHCcaTop" win
"Pacnipeniencuue
Pa3HOCTH MTOTEHIIUAJIOB
(HampspKeHHs ) Ipu
II0CJIE0BATEIHLHOM
COEIMHEHUU
KOHJIEHCATOpOB"




158

duznueckuit
MPAKTUKYM I10 TEME
"UccneqoBanue

bu6nmmorexa EJICOOQO https://urok.apkpro.ru/#

CMEIIaHHOTO
COCIMHCHHUS
pe3ucTopoB" WK
"U3mepenue
yIIeJIBHOTO
COTIPOTHUBIICHUS
MPOBOJHUKOB'" WIIN
"UccneqoBanue
3aBUCHMOCTH CHJIbI
TOKA OT HAIPSHKEHUS
IUUIS JIAMITBI
HakaJuBaHus"



https://urok.apkpro.ru/
https://urok.apkpro.ru/

159

duznueckuit
MIPAKTUKYM I10 TEME
"Habaronenue
AJIEKTPOn3a" WIn
"U3mepenue 3apsna
OJIHOBAJICHTHOTO
noHa" Ui
"UccnenoBanue
3aBUCUMOCTH
COTPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TeMIeparypbl" WK
"Cusarue
BOJIbTAMIIEPHOM
XapaKTEPUCTUKU

bubmuorexa EJICOO https://urok.apkpro.ru/#

nuona"

160

OcHoBHOE
ypaBHECHHE
MKT

https://edsoo.ru/wp-
content/uploads/2023/08/MI1_dwuszuka YY_ dopmardocx 17082023 Ha-
caiir.pdf

161

PesepBHBIii ypoK.
O06001menue u
CHCTEeMaTH3aIs
3HAHWH I10 TeEME
"Kunemaruka"
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162

PesepBHBIii ypOK.
O06o0meHue u
cHUCTeMaTHu3aIus
3HAaHUH 10 TEME
"Jlmnamuka"

163

PesepBHbIit ypoK.
O06001enue u
CHCTeMaTH3amus
3HAHWH 10 TEME
"CraTuka TBEp10ro
Teaa"

164

PesepBHBIii ypOK.
O6o06menue u
cucTeMaTu3aIus
3HAHUH 10 TEME
"3aKOHBI COXpPAHEHHUS
B MexaHuke"

165

PesepBHbIii yPOK.




0O0001EeHuEe 1
CHCTEMAaTH3alMs 3HaHUH I10
TeMe "OCHOBBI
MOJICKYJIIPHOKHHETHYECKOM
Teopun"

166

PesepBHBII ypOK.
O6o006menne u
CUCTEMAaTH3alMsl 3HAaHUM 110
teme "TepMoauHamMuKa.
TemioBbie MaHb"

167

Pe3epBHBIN ypOK.
O06o001menue u
CUCTEMAaTH3alMsl 3HAaHUM 110
TeMe "ArperaTHble
COCTOSIHUS BEIIECTBA.
da30BbIe IEPEXOBI"

168

Pe3epBHBIN ypOK.
0O0001eHne n
cHCTeMaTH3amys 3HaHUH 110
Teme "DIEeKTpUIECKoe
mojie"




169

Pe3epBHBIit ypOK.
0O0001EeHue 1

cucTeMaTu3aIus
3HAHUM 110 TEME
"ITocTostHABII
AJIEKTPUYECKUM TOK"

170

PesepBHBIii ypOK.
O06o0menue u
CUCTEMAaTU3aLUs
3HaHui 1o Teme "Toku
B pa3JIMYHBIX cpeax”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

17




11 KIIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
No Tlata uudposbie
Tema ypoka KoHTpoabHbIe IIpakTnyeckue o0pasoBaTe/bHbIE
n/n Beero P Y H3y4eHust
padoTbI padoTbI pecypcnl
B3anmoneiicTBrE MOCTOSTHHBIX
MarHuTOB U TIPOBOTHUKOB C
1 1
TOKOM. MaruuTHoe mnosie.
I'unoreza Ammnepa
BexTtop MarHuTHOM UHAYKLIHH.
[IpuHuun cyneprno3uumn
2 MarHuTHBIX noseu. JInanu 1
MarHuTHON UHAYKIIMH
MarauTHO€E 1oJI€ MPOBOIHUKA
3 ¢ TokoM. OmbIT Dpcrena 1
Cuna Amnepa, eé
4 HaIpaBJIEHUE U MOAYIb 1
5 Pemenue 3amau 1
[Ipumenenue 3akoHa Amrepa.
6 DNEKTPOU3MEPHUTENLHBIE 1

prOOpbI




Cuna JlopeHiia, e€ HanpaBJIeHUE
U MOZlyJib. J[BrKeHue

7 3apsKEHHOW YaCTHUIIbI B
OJTHOPOTHOM
MarHMuTHOM TI0JIe

8 Pewenue 3amau

9 Pa6ota cuel Jlopenna

10 Pemrenue 3amau
MarauTtHoe 1ose B BEUIeCTBeE.

11 deppoMarHeTuky, napa- u
JTMaMarHeTUKA
OcHOBHBIE CBOICTBA
(beppoMarHeTuKoB.

12 [IpumeHeHue
(heppoMarHeTUKoB

13 Pemenwue 3anaq mo teme
"MaruauTHOo€e nosie"

14 Pemenwue 3anaq mo Teme

"MarauTtHOoe 1ose"




SIBneHue IEeKTPOMAarHuTHON

15 unaykuuu. [Totok BekTopa
MarHMTHON MHTYKIIUU
16 O/1C urayKIMHA
3aKOH AJIEKTPOMArHUTHOU
17 unaykuun Oapanes
Buxpesoe JJIEKTPUYECKOE
18 nosne. Toku dyko
O/1C nunaykunu B
19 JIBUKYIIUXCS TPOBOJHUKAX
20 Pemenue 3amau
21 [IpaBuiio Jlenna
WNunyktusHocTs. KaTymika
29 WHIYKTUBHOCTH B IIEMH
MOCTOSIHHOTO TOKa
SAsnenue camonnaykiuu. IC
23 CaMOWHIYKIIHH
DHeprus MarHUTHOTO TOJIS
24 KaTyIIKH c TOKOM.
DNEeKTPOMarHUTHOE MOJIe
25 Pemenue 3amau




26

O0006111eH1E U
cHCTeMaTu3aIus 3HaHu| 10
Teme "DIeKTpoauHaMuKa"

27

KonTponbHas padoTa 1mo Teme
"DnexkTpoauHaMuka"

28

KoneOarensHas cucrema.
CBo0OoHbIe KOoIeOaHus.
I"apmonuueckue KoneOaHus

29

Kunemaruueckoe u
NIUHAMUAYECKOE OIKCAHUE
KOJIe0aTENbHBIX ABMKECHUN

30

DHepreTuyeckoe ONuCcaHue.
BreBoj auHaMrIecKoro
OTHMCaHUs TAPMOHUYECKHUX
KoJIcOaHMH U3 UX

OHEPICTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUA

31

Awmmuntyzaa u ¢aza konedaHuit




32

[Tepron u yacToTa KOJICOAHHIA.
[Meproa Masbix cBOOOTHBIX
KOJICOaHHI MaTeMaTHYECKOTO
masiTHuKa. [Teproa cBOOOAHBIX
KOJICOAHHI TIPYKUHHOTO
MasiTHUKA

33

3aryxaromiue KoneoaHusl.

BoinyxneHHble Kosie0aHusl.
Pe3onanc

34

ABTOKOJIEOaHUSA

35

Pemenue 3agau

36

VYpok-koHpepeHus
"MexaHnueckue KonebaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"

37

O0001IeHrE U cCUCTEMAaTU3 AU
3HAHUH 10 TEME
"MexaHnueckue Koiaeoanus"

38

DJIEKTPOMarHuTHbHIE
xonebanus. KonebarempHbIi
KOHTYP

39

®opmyna Tomcona. CBs3b
aMIUIUTYZABI 3apsaa




KOHJICHCATOpa C aMILIUTY0M
CHJIBI TOKA B KOJIeOaTeIbHOM
KOHTYpe

40

3akoH COXpPaHCHUA DHCPI'UU B
nacaJlbHOM KoJIeOaTeIbHOM
KOHTYPC

41

3aryxaroue
AJICKTPOMAarHUTHHIC
KoseOaHus. BeiHyX/IeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS

42

IIepemeHnHsbIl TOK. Pesucrop u
KOHJIEHCATOD B LIETIH
IIEPEMEHHOI0 TOKa

43

KaTYIHKa WHIAYKTUBHOCTU B
LCIHU IIEPEMCHHOT'O TOKaA

44

3akon Oma mis
AJIEKTPUYECKON e
MEPEMEHHOTO TOKa

45

MouHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JEWCTBYIOIIEE 3HAYEHNUE CHUIIbI
TOKa U HaNpsKEHUS




46

Pe3onaHc B as1eKTpUYECKOU
Lenu

47

Pemrenue 3amau

48

NneansHbiif Tpanchopmatop.

[IpousBocTBO, Iepenaya u
noTpedsieHue NMEKTPUIECKON
SHEPTUHU

49

DKOJIOrM4eCcKHe PUCKU TIpU
IIPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
HCIIOJIb30BAaHUS
3JIEKTPOIHEPIUH B
ITOBCETHEBHOM KU3HU

50

Pemenue 3agau

51

Pemenue 3agau

52

O06o01enue u
cucTeMaTHu3alus 3HaHUH 1o
TeMe "DJIEKTPOMArHUTHBIE
Kosiebanus"

53

Mexanndeckue BOJHEL.
XapakTepuCTUKHU
MEXaHUYECKUX BOJIH




54

CBoICTBa MEXaHUYSCKUX BOJIH

55

3ByK. XapaKTepUCTUKH 3ByKa

56

Wudpa3Byk U yIbTpa3ByK.
[IlymoBoe  3arps3HEHUE
OKpY>Karollen cpeibl

57

Pemenue 3agau

58

DNEeKTPOMarHUTHHIE BOJIHBI.
N3ny4yenune

QJICKTPOMATrHUTHBIX BOJIH

59

3HCpFI/I$[ 3J'I€KTpOMaFHI/ITHI)IX
Boira. CBoiicTBa
ANEKTPOMArHUTHBIX BOJTH

60

[Ikana 3eKTpoMarHuTHBIX
BOJIH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIMITBI paTUOCBSI3U U
TeneBuaeHus. Pagronokanus.
DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKpYyKarolen
Cpelbl




62

KonTponbHas padoTa 1mo Teme
"Konebanus u BOJTHBL"

63

Cger. 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHEeHUs CBETa

64

Pemenne 3anay Ha
IIPUMEHEHHE 3aKOHa
MIPSAMOJIMHENHOTO
pacIpocTpaHEHHUs CBETa

65

Otpaxenue ceera. [lnockoe
3epkaino. Cepudeckoe
3epKaio

66

[Ipenomienue cBera.
AOCOIIOTHBINA U

OTHOCHTEJIbHBIN NIOKA3aTellb
npenomienus. [lomnoe
BHYTPEHHEE OTPAXKEHUE.
[IpenenbHbIi yromn MoaHOro
BHYTPEHHEI0 OTPaKEHUS

67

Pemenue 3amay Ha
MIPUMEHEHUE 3aKOHOB
OTPaXEHUS U TIPEITOMIICHUS
cBeTa




XoJ 1y4en B Ipu3Me.

68 Hucnepcus csera. Cl0KHBIHI
coctaB Oesoro ceera. L{er
JInnzel. @OKyCHOE PaCCTOSIHUE

69 Y ONTHYECKAas CUJIa JIMH3bI
[Toctpoenue n3odpaxeHuii B

70 JIMH3aX U UX CUCTEMaXx.
VYBesnn4yeHue JIMH3bI
Pemienue 3aiau Ha

71 MIOCTPOEHHE N300paKeHUH,
[I0JTy4aeMbIX C IIOMOIIbIO JIMH3

72 I'ma3 kak onrtuyeckas cucreMa
Pewmenune 3anau. IIpenenst

73 PUMEHUMOCTH
TrEOMETPUUYECKOM ONTUKU
CKopoCTh CBETA U METO/IBI €€

& U3MEpEeHHs

75 Hucnepcus cseta

76 WnTepdepennus creta




KorepeHTHBIE HCTOUHUKH.

77 YcnoBus Hab0IeHUS
MaKCHUMyMOB U MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue naTephepeHIun

80 Judpakuus cBeTa
JudpakuonHas pemeTka.

81 YcnoBue HaOMIOIEHUS
TJIaBHBIX MAaKCUMYMOB

82 Pewenue 3amau
[TonepedyHOCTH CBETOBBIX

83 BoJiH. [lonsipusanus cBera

84 Pemenue 3amau

85 CBeToBBI€E ABIICHUS B IPUPOJIE
O60061eHue 1

86 CUCTEeMaTH3alusl 3HAHHU 110
teme "OnTtuka"

87 KonTponbhas pabota no teme

«OnTukay




88

I'panu1IBI IPUMEHUMOCTH
KJIACCUYECKON MEXAaHUKH.
3aKOHBI DJIEKTPOJUHAMUKHU U
IIPUHLUII OTHOCUTEIBLHOCTH

89

[Toctynatel cnennaibHOM
TEOPUH OTHOCUTEIHHOCTH

90

[IpocTpaHCTBEHHO-BPEMEHHOU
unrtepsai. [IpeobpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCHUTEIBHOCTD
OJTHOBPEMEHHOCTH.
3amMezsieHHe BpEMEHU U
COKpallleHHEe JJTNHBI

91

9HepFI/I$I " UMITYJIbC
peHﬂTHBHCTCKOﬁ HJaCTUIIbI

92

CBs13b MaccChl ¢ HEPTUEH U
UMITYJICOM PENSITUBUCTCKON
YacTUILIBI. DHEPTrHsl MOKOs

93

PaBHOBecHOE TEILIOBOE
W3JTy4YEeHHE

94

3akoH cMemnieHus Buna




T'unmoreza M. Ilinanka o

95 kBaHTax. DOTOHBI

96 DHeprusi U UMIyJbc GpoTroHa
dororpdexr. OnbiTer A. T

97 Cronerosa. 3aKOHBI
dororddekra
VYpaBHeHue DHIITEHHA 715

98 dororddekra. "Kpacnas
rpanuna” Gotorddexra

99 JaBnenue cBera. Onbitsl [1. H.
JleGenena

100 BoiHOBEIE CBOMCTBA YaCTHII
Bonnsl ne bpoins. Jnuna
BOJIHBI JIe bpoins u pasmepsl

101 00JIaCTH JIOKAJIW3aluNA
JBUKYIICHCS YaCTHITBI
KopnyckynsipHO-BOTHOBOM

102 yanu3m

103 Judpakius 37eKTPOHOB Ha

KpHUCTajiax




Crenuduka u3smMepeHui B
MuKpomupe. COOTHOLIEHHS

104 HEOIPEIETEHHOCTEN
I'eitzenbepra
105 Pemenue rpadguveckux 3amadq
106 Pemenue pacuéTHBIX 33124
KonTponbHas padota no
temam: "OcuHoBel CTO",
107 "KopnyckynsipHO-BOJIHOBOMN
nyanu3m"
OnBITHI IO UCCIIEOBAHUIO
108 cTpoeHus aroma. [ImanerapHas
Mozenb aroma Pesepdopaa
109 [Tocrymater bopa
Buner ciektpo. CriekTp
110 YpOBHEH dHEpPTrUu aToma
BOJIOpO/Ia
CrioHTaHHOE ¥ BBIHYKICHHOE
11 M3ITy4YeHUE CBEeTa
112 Jlazep




113

Hyxnonnas monens sijipa
I'eitzenbepra-MBanenko.

3apsi ¥ MaccoBOE YUCIIO SAJIpa.
M3otonel. PannoaktuBHOCTH

114

3aKOH paiIu0aKTUBHOTO
pacrnaga. CBoricTBa
MOHU3HUPYIOLIETO U3TYYCHHUS.
Brnusinue pagunoakTHBHOCTH Ha
JKMBBIC OpPraHHU3MBI.
Jlo3umerpus

115

OHeprus CBA3U HYKJIOHOB B
sape. Snepusie cuibl. Jledekt
Macchl sapa. AnepHbie
peakuuu. SnepHsle peakTopsl.
[Tpobnems! ynpasisieMoro
TEPMOSIZICPHOIO CUHTE3A.
DKOJIOTUYECKHE aCIEKTHI
pa3BUTUSA AAEPHONU DHEPTETUKHU

116

Meroabl peructpauuu u




HCCIJIEIOBAHMSI 2JIEMEHTAPHBIX
yactull. DyHaamMeHTaIbHbIE
B3auMoAeicTBUsA. bapruonsl,
ME30HBI U JICITOHBI.
IIpencrasnenue o
CrangapTHON MOACIH.
KBapkriatroonHast Mozeib
aZlpOHOB

117

dusuka 3a npeaeiaMu
CrangaptHoit Mmogenu. TémHuas
Marepus U TEMHas YHEPTHUS.
EnuncTBO hmzmveckoit
KapTUHBI MUPa

118

Otansl pa3BUTUS ACTPOHOMUHU.
3HaueHue aCTpPOHOMUU

119

[IpMEeHMOCTh 3aKOHOB
Gbu3UKK 1715 0O0BSICHEHUS
TIPUPOJIBI KOCMHYECKHUX
00BEKTOB. MeTo 1Bl
ACTPOHOMHUYECKUX
HCCIIEIOBAHU I

120

CoBpeMEHHbIE ONITUYECKUE
TEJIECKOIIbI, paAHOTEIECKOIIbI,
BHeaTMoc(epHast aCTpOHOMHUS




121

Bun 38é3mHOTrO HebAa.
Co3sBesnus, spKue 3BE3/bI,
IUTAHETHI, UX BUIUMOE
JBHKEHHE

122

Conneunas cuctema. CoJHIE.
ConHeyHast aAKTUBHOCTb.
Wcrounuk snepruu ConHua u
3BE3/1

123

3BE3bI, UX OCHOBHBIE
XapakTEepUCTUKHU. Jluarpamma
"creKTpaJIbHbIN Ki1acc —
CBETHUMOCTB"

124

3Be3 bl TJIaBHOH
OCJIEAOBATEIBHOCTH

125

BnyTtpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIE TIPE/ICTABIICHUS
0 MPOUCXOKICHUU U
spostronnu CoJiHIIA U 3BE3 .
OTanbl JKU3HU 3BE3 ]

126

Mnuneunsiii I1yte — Hamma
lNanaktuka. TUbI ragakTHK.
UYEpHble ABIPHI B s1/1pax
TaJIaKTUK




127

Bcenennas. Pacmpenue
Bcenennoii. 3akon Xab60:ma.
Teopus bonboro B3peiBa.
PenukroBoe nzmyueHue

128

MacmtabHast CTpyKTypa
Bcenennoii. MeraranakTuka

129

Hepeménnsie nmpobieMbl

aCTPOHOMHHU

130

@U3NYECKUI NPAKTUKYM T10
teme "HccaenoBanue
MarduTHOTO MOJIS TOCTOSHHBIX
MarHuToB' Wi
"WUccnenoBanue CBOMCTB
(beppomMarHeTuKoB" UIu
"HccnengoBanue OeldCTBUS
IMOCTOSIHHOTO MarHuTa Ha
pamMKy ¢ TOKOM"




131

®uU3NYECKU TPAKTUKYM I10
teme "M3mepenue cuibl
Awmrnepa" unu "M3yuenue
3aBUCHUMOCTH CHJIBI AMIIepa OT
CUJIBI TOKA" WK
"OnpenenieHue MarHUTHOU
WHJIYKIIMA Ha OCHOBE
u3MepeHus cuiibl Ammepa"

132

Pu3NYECKUl NPAKTUKYM 110
teMe "HccnenoBaHue siBIEHUS
3JE€KTPOMArHUTHOM MHAYKIUU"
I

"OnpeneneHne UHIYKIUU
BHUXPEBOI'0 MAarHUTHOTO MOJs"

133

Pu3nuecKuil NPaKTUKYM 110
TeMe "HccieqoBaHue IBIIEHUS
camounaykiuu" wim "Coopka

MOJICIIH JIEKTPOMArHUTHOTO
reHeparopa"




134

®uU3NYECKU TPAKTUKYM I10
teme "M3mepenue nepuojaa
CBOOOIHBIX KOJeOaHUNI
HUTSHOTO U MPYKUHHOTO
MasITHUKOB"

135

Ou3nyecKuii MpakTUKyM MO
teme "IIpeoOpa3oBanue
SHEPTUU B IPYKUHHOM
MasTHHUKE"

136

@u3NYECKUl NIPAKTUKYM 110
teme "HccnenoBanue
IIEPEMEHHOT0 TOKA Yepe3
IIOCJIE0BATEIBHO
COEIMHEHHBIE KOH/IEHCATOP,
KaTyIIKy ¥ pe3ucTop" Win
"HccnenoBanue paboThI
HCTOYHUKOB CBETA B LIETIH
MepEMEHHOT0 ToKa"

137

Pu3NYECKUil NPAKTUKYM IO
Teme "M3yueHue napameTpoB
3BYKOBOH BOJIHBI"




138

®uU3NYECKU TPAKTUKYM I10
teme "M3mepenue nokazaresns
MPEJIOMJIEHUS CTEKIIA" WK
"[Tonyuenue n3o0paxeHus B

CHUCTEME U3 ITOCKOTO 3epKajia
" JTUH3EL"

139

Pu3NYECKUl NPAKTUKYM 110
teme "HccnenoBanue
3aBUCUMOCTH (DOKYCHOTO
paccTosiHUsA OT BellecTBa (Ha
IpUMepe KUJIKUX JTHH3)" UK
"N3mepenue GoKycHOTO
PacCcTOSHUS PACCENBAIOIINX
auH3"

140

@uU3NYECKUI NPAKTUKYM T10
teme "Habmonenue

I paku, HHTEpPepeHInu
U noJisipyu3anuu ceera'




141

®uU3NYECKU TPAKTUKYM I10
teme "OnpeneneHue UMIyJbca
Y DHEPTUH PEIATUBUCTCKUX
gacTu1l (o pororpadusim
TPEKOB 3apsKEHHBIX YacTHUIl B
MarHuTHOM ToJie)"

142

Pu3NYECKUl NPAKTUKYM 110
Teme "M3mMepeHne nmocTosHHOM
[linanka Ha ocHOBE
uccienoBanus porodddexra"
umu "UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA Yepe3
CBETO/IMO/I OT HANpsHKEeHUs"

143

@uU3NYECKUI PAKTUKYM T10
teme "HccaenoBanue ciekTpa
pa3peKEHHOTO aTOMapHOTO
BOJIOpOJa ¥ U3MEpPEHUE
noctosiHHoM Punbepra"

144

Pu3nYeCKUil NPAKTUKYM 10
TeMme "HccaenoBanue
paanoaKkTUBHOTO (OHA C
WCIIO0b30BaHUEM J1I03UMeTpa"
unu "M3ydeHue norioneHus
0eTa-4yacTHuIl ATFOMUHAEM"




145

®uU3NYECKU TPAKTUKYM I10
Teme "HaOmroneHus 38€34HOTO
Heba HEBOOPYKEHHBIM TIJ1a30M
C MCTIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKECHHH
JUTSI OTIPECIICHUS] TIOJIOKEHU ST
HEOCCHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3usi CeBepHOro
MOJIyLLIApUsl U ApKUe 3BE3bI1"
unu "Habmroienust B Teseckor
JIyHBI, IUTAHET, TYMAHHOCTEN U
3BE3/IHBIX CKOTUICHU"

146

O06o001IeHre B CUCTEMaTH3 A
3HaHUU. Ponb ¢u3uku u
ACTPOHOMUU B

SKOHOMHYCCKOH,
TEXHOJIOTHYSCKOM,
COITMAJIBHOM M THYECKOM
chepax neaTenTbHOCTH
YyeJIOBeKa




147

O6o06menne u
cucreMarusanus 3HaHui. Poib
U MecTO (DU3HUKH U
aCTPOHOMUU B COBPEMEHHOMU
Hay4YHOU KapTHHE MHUPA

148

O060061eHuEe 1
cucremaTusanus 3HaHui. Poib
¢bu3nveckoil Teopuu B
(dbopmupoBaHUU
MPECTaBICHUN O (PU3HUIECKOMN
KapTHHE MHpa, MECTO
(bu3nIecKoil KapTUHBI MHUpPa B
o011eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MIPEJCTaBICHUNA O IPUPO/IE

149

O0600111eH1E U
cUCTEMATH3AlNs 3HAHUH 110
Tteme "Kunematuka"

150

O0600mIeHne 1
cUCTEeMaTH3aInsI 3HaHUH 110
TeMe "Kunematuka"

151

O0600111eHE U




cucTeMaTu3alus 3HaHuH 110
teme "Jlunamuka"

152

O060061eHue u
cCHCTEMaTHU3alvs 3HAaHHH 110
teMe "Cratuka TBepaoro tena"

153

O00011IeHIE U CUCTEMATU3AIUS
3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B MeXaHUKe"

154

O600mmenue u
cHCTeMaTH3anus 3HaHUH 110
Teme "OCHOBEI
MOJIEKYJIIPHOKUHETHYECKON
teopun"

155

O0o001IeHNEe U CHCTEMATH3ALIHS
3HAHUMU T10 TeMe
"Tepmonunamuka. TennoBbie
MaIrHb"

156

O0001IeHre B CUCTEMaTH3aI s
3HaHU# no TeMe "ArperaTHsle
CcOoCTOSIHUS BemecTBa. Pa30BEIC
nepexoasl"




157

O06001IeHne 1
cucCTeMaTH3alusd 3HaAaHUU 1O
TeMe "DnexkTpudeckoe nojue"

158

O06001IeHne 1

CUCTEeMaTH3alusl 3HAaHUH 10
teme "[locTossHHBIN
AIEKTPUUYECKUN TOK"

159

O060061eHuEe 1
cUcTeMaTu3alus 3HaHUI 10
teMe "TOoKHU B pa3InYHBIX
cpenax"

160

O0600111eH1E U
cUCTEMATH3alUs 3HAHUH 110
TeMe "Maruutaoe noie"

161

PesepBHbIit ypok. O600611eHNE
U cUCTeMaTu3alus 3HaHUH 1o
TeMe "DJIEKTpOMarHUTHast
UHIyKUIUS"

162

PesepBHbIit ypok. O60011eHNE
1 CHCTEMAaTH3aLMs 3HAHUH T10
TeMe "MexaHndecKkue
KoyieOaHus"




163

PesepBHbIil ypok. O60011eHIE
Y CHUCTEMAaTH3alusl 3HAaHUH 110
Teme "DJIeKTpOMarHUTHbIE
KoseOanus"

164

PesepBHbIil ypok. O60011eHIE
Y CHCTEeMaTu3aIus 3HaHUH 1o
Teme "MexaHu4eckue u
3JIEKTPOMAarHUTHHIE BOJIHBI"

165

PesepBHblitl ypok. O60611eHNE
Y CHUCTEMAaTH3alusl 3HAaHUM 110
teme "OnTtuka"

166

PesepBHblit ypok. O6006111eHNE
Y CHCTEMAaTU3allus 3HAHUH 10
teme "OcHoBel CTO"

167

PesepubIiit ypok. O60611eHIE
Y CHCTEeMaTH3aIus 3HaHUH 10
TeMe
"KopnyckynsipHOBOITHOBOM
Jyau3m"

168

PeseprubIiil ypok. O600611eHIE
U cucreMarni3anusia 3HaHHUH 110
teme "®duznka aroma"




PesepBHbIil ypok. O60011eHIE
M CHCTEMAaTH3alis 3HAHUN 110
teme "dusnka aTOMHOTO siApa
Y 3JIEMEHTapHBIX YaCTHIL"

169

PesepBHbIil ypok. O60011eHIE
Y CHUCTEMAaTH3alusl 3HAaHUM 110
TeMe "DIeMEHThI
actpodu3uku"

170

OBILIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

170

16
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