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MNOACHUTEJIBHAS 3AITIMCKA

MopenbHasi CHHXpOHU3MpPOBaHHAs paboyas mporpamma 1o ¢usuke (0a30BbIA U
yrayOJaeHHbI ypoBHH) misi oOyuwaromuxcsi 10-11 kimaccoB cocraBiieHa Ha OCHOBE
CJIEIYIOLUX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

1. ®enepanbubiit 3akoHOT 29.12.2012r.Ne273-d3 «O6006pa3zoBanuu B Poccuiickoii
denepanun»

2. ®enepalibHBIN roCyAapCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT CPETHETO OOIIETO
obpazoBanus ([Ipukaz MunucrepcTBa 00pa3zoBanus u Hayku Poccuiickoit denepanuu ot
17 mas 2012 r. Ne413»).

3. ®enepanbHas pabodas mporpaMMa CpeTHEro 00Iero oOpa3oBaHUs MPEAMETA
«Duzuka» (ayst 10-11 kmaccoB oOpa3oBaTeNbHBIX OpraHu3aiuii). bazoBblil ypoBeHb. —
Mocksa, UCMO. - 2025.

4. denepanbHas paboyas nmporpaMma CpeHero o0Iero oopa3oBaHus MpeaMeTa
«Duzukay (s 10-11 kiraccoB 00pa3oBaTeIbHBIX OpraHU3alnii). Y TITyOJIEHHBIN YPOBEHb.
— Mocksa, UICMO. — 2025.

C yuérom DepepanbHoil paboueii MporpaMMbl BOCIIUTAHUSI.

JlanHasi mporpamMMma CIY>KUT OCHOBAaHUEM JIJIsi YUMTEIS MO pa3padoTke pabodeit
nporpamMmbl M0 (U3MKE B Kiaccax, IJie Peau3yloTcsl MyJIbTUNPOGUIBHBIN YUeOHBIN
mwiad. B pasmene «Tematuueckoe IIaHMpOBaHHWE» YYEOHOrO Kypca COAEp)KaHUe
00y4YEeHUSICUHXPOHU3UPOBAHOLII0CBOEHUA00YUAIOIIUMHUCATIPEIMETAKAKHA0a30BOM,
TaK U yriiyOJICHHOM ypOBHE.

Kypcueom 6 mexcme npozpammol 6vioenenvt nemenmoi: Ilenu u 3adauu,
Ilpeomemmnvie pesynomamor u Coodepircanue yuedOH020 Mmamepuana, Komopbwle
npeocmaenenvl 071 u3y4eHus moabKo Ha Yeiay0aéHHOM YPOoGHe.

JlanHast mporpaMma ompenenseT 00s3aTeabHOe MPEAMETHOE  COJIepIKAHUE,
yCTaHaBJIMBaCTIIPUMEPHOEpacCIpeiesieHney4eOHbIXUacOBIIOTEMATHYECKUMpPa3iesiaM
Kypca ¥ PEKOMEHIYEMYIO IMOCJEI0BATEILHOCTh U3YYCHHUSI TEM U Pa3eioB y4eOHOIO
npeaMeTa ¢ Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4EOHOTO
npoliecca, BO3pACTHBIX 0coOeHHOCTel oOyuaromuxca. [IporpamMmma naér npeacraBieHue
0 MLEeNAX, cooepxcanuu, obujeil CTpaTerud OOy4YeHMs, BOCIHUTAHUS W Pa3BUTUA
oOy4Jaroniuxcsi cpeAcTBaMu yueOHOro npeaMera «du3nka» Ha YriiyOJIEHHOM YpOBHE U
0a30BOM YpOBHE.

H3zyuenue xypca uzuxu yenyOnéHHo2o YpoeHs NoO380Jisiem peanu3osams 3a0aiu
npogeccUuoHANbHOU OpUEeHMAYUU, HANPABIEHO HA CO30aHue YClosull OJisl NPOsGIeHUs
CBOUX UHMEILIEKMYANbHBIX U MEOPUECKUX CNOCOOHOCIEN KAHCObIM YUAUUMCS, KOMOPble
Heobx00umvl OJisl NPOOOINCEHUS 0OPA30BAHUSL 8 BbICUUUX YYEeOHbIX 3a6e0eHUSAX NO
PA3MUYHBIMPUIUKO-MEXHUYECKUMUUHNICEHEPHBIMCNEYUATLHOCTNSM.

B mporpamme onpenensitoTcs miiaHUpyeMbIe pe3yIbTaThl OCBOCHUS Kypca (pu3uku
Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHMs: JIMYHOCTHBIE, MeETaNpeIMETHbIE,
npeaMeTHble (Ha yrayOonéHHoM U 6a30BoM ypoBHe). HayuHo-Meroposormyeckoit
OCHOBOM JIJTs1 pa3pabOTKH TpeOOBAaHUH K TUYHOCTHBIM, METAIIPEAMETHBIM U MPEAMETHBIM
pe3ynbTaTam 00y4aroluXcsi, OCBOMBILHUX MPOTPAMMYy CPETHEr0 OOLIEro o0pa3oBaHus Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/I.

IIporpammaBkJ/IO4YaeT:

[Tnanupyemblie pe3yabTaThl OCBOCHHS Kypca (PH3WKH Ha yriTyOJIEHHOM U 0a30BOM
YPOBHE, B TOM YHCIIE:

o [IpenMeTHBIC pe3yabTaThI IO TO/IaM O0yUCHUS;



« Coneprkanue yaeOHoro peamera «Pusnkay 1mo rojgamMm 00ydIeHHUS;

« TemaTryeckoe TUTaHUPOBAHUE TI0 TOAaM O0yUEHUS

e niepeyensb (Kooughukamop) nposepsiemvlx mpebo8anull K pe3yibmamam 0C80eHUs
OCHOBHOU 00PA308AMENLHOU NPOSPAMMBL CPEOHEe20 00ule2o0 06pa308anUs U 1EMEHMO8
cooepaicanus no gusuxe.

[TporpaMManMeeTIpUMEPHBINXapaKTEPUMOKETOBI THUCTIONB30BAHAY YU TEIISIMU
(U3UKY TSI COCTABIICHUSI CBOMX Pa0OUUX TPOTPAMM.

[Tporpammarno (u3uke NMpemoCTaBISET BO3MOKHOCTH TSI PeaTn3aIlliupa3THIHbBIX
METOJAMYECKUX TOIXOJ0B K TpErnojaBaHui0 (U3UKH Ha YIIyOJEHHOM YPOBHE MPHU
YCIIOBUU COXPaHEHUs 00A3aTeNbHOM YacTH COAEPKaHMSI Kypca.

®du3uka Kak Hayka oHamOoJee OOLIMX 3aKOHAX MPUPOJbI, BBHICTYINAas BKAYECTBE
y4yeOHOTOIpeIMETa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHUU 00
okpyxaromeMm wmupe. IllkonbHbll Kypc ¢u3uMkn — cucreMooOpasyomun s
€CTECTBEHHO-HAYYHBIX yYEOHBIX MPEAMETOB, MOCKOIbKY (U3MUECKHE 3aKOHBLICKATB
OCHOBE TIPOIIECCOB W SIBJICHHM, H3y4aeMbIX XHUMHEW, Ouojorueu, Quanyeckon
reorpadueii u actpoHomued. lcmonp30BaHHEHMAKTHBHOCTIPUMEHEHUE(DU3NIECKUX
3HaHUUOMNPEENNUIIOXapaKkTep U OYpHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYyYEHHUS HOBBIX MAaTEpHAIOB C
3alaHHBIMU CBOMCTBaMH u Jp. W3yueHue (U3MKH BHOCUT OCHOBHOW BKJIaa B
(opMHpOBaHHE ECTECTBEHHO-HAYYHOM KapTHHBI MHpa ydalluxcs, B (opMupoBaHHe
YMEHHUM TMPUMEHSATh HAYYHBI METOJA IO3HAHUSA MPU BHIOJIHEHUM UMHU YYCOHBIX
HCCIIEA0BaHUM.

B ocHOBy kypca ¢u3uku cpeaHed MIKOJIbI MOJOXKEH Pl UACH, KOTOPbIe MOXKHO
paccMaTpHUBaTh Kak MPUHIIUIBI €r0 TOCTPOEHHS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISAETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJECPKHUT MaTepHal M3 BCEX pa3iesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHON (DU3UKHU.

Hoesazenepanuzayuu.BcooTBeTcTBUNCHENMATEpHANKYpCcaPU3UKHOOBEAMHEH
BOKpYT (u3nueckux teopuil. Benymmm B Kypce sdaBisgercss (HOpMHpPOBaHUE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanmnzanusi MOpeanosiaracT MCIOJb30BaAHUE
T'YMaHUTAPHOTO MOTEHITMaNa (PU3NIECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PUBUKHU
C pa3BUTHEM OOIIECTBa, a TakKe C MHPOBO33PEHUYCCKUMHU, HPABCTBCHHBIMU W
AKOJIOTUIECKUMHU MPOOTIEMaMHU.

Hoea npuxnaonoit nanpaenennocmu. Kypc ¢Gu3uku yriyOoa€HHOTO YpOBHS
MpEANoiaraeéT 3HAKOMCTBOC IIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTMYECKHUX
MPUJIOKEHUN M3YYEHHBIX TEOPUM U 3aKOHOB. IIpu 3TOM paccmaTpuBaroTCs Ha YPOBHE
oOIIuX MPEeCTaBICHUN U COBPEMEHHbBIE TEXHUUYECKHE YCTPOMCTBA M TEXHOJIOTHH.

HoearkonozuzayuupeannzyeTcsanocpeCTBOMBBEACHUAIIEMEHTOBCOAEPKAHMS,
MOCBALIEHHBIX JKOJIOTHUECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C
pPa3BUTHEM TEXHUKHU M TEXHOJIOTHM, a Takke OOCYXIEeHUsI MPOOJEM paluOHAIBHOIO
MPUPOIOTIOIB30BAHUS U SKOJIOTHUECKON OE30MacCHOCTH.

OcBoeHue conepkaHusi MPOTrpamMMbl JODKHO OBITh MOCTPOCHO Ha MPUHLHUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO moaxoaa. Jns ¢u3uku peanuzanus STUX MPUHIIMUIIOB
0asupyeTcsi Ha HCMIOJb30BAaHUM CAMOCTOSITEIBHOTO HJKCIEPUMEHTa KaK MOCTOSIHHO
JeNCTBYIOIIETO (hakTOopa yueOHOTO mpoIiecca.

Jna yenybnénnoeo ypoeHs — 3mo cucmema cCamocmosmenbHO20 YUeHUUeCKo20
IKCNEpUMEHMA, 8KII0UAIOWe20 PPOHMANbHbIE YUeHUYeCKUe ONbIMbl NPU U3YYEeHUU



H08020 Mamepuana, 1abopamopHvie pabomuvl u pabomuvl npakmuxyma. llpu smom
B03MOJMCHbL 084 Ccnocoba peanuzayuu Qusuyeckoco npaxmuxyma. B nepeom cnyuae
npakmuxymnpogooumcs aubo exouyelOul Ixknaccos, aubo nocienepsoco u 6mopozo
nONY200Ull 8 KAXCOOM U3 dMUX KIAcco8. Bmopou cnocob —oamounmezpayuspabom
NPAKMUKyMa 8 cucmemy J1abopamopuvix pabom, KOmopble NpPoGOOSAMC 6 npoyecce
usyyenus pasoena (memwl). Ilpu smom noo pabomamu npakmuKyma HOHUMAEMCS
CaMOCmoAmenbHoe Ucciedo8anue, KOmopoenposooumcs Ho pyKo8oOCmes)y CEEPHYMO2o,
0000WEHHO20 8Uda be3 NoUazo8ol UHCIMPYKYULU.

B mporpamme cucreMa y4e€HHYECKOTO 3KCIEpPUMEHTa, J1a0OpaTOpHBIX padboT U
NpakTUKyMa MpEJCTaBlIeHA €IWHbIM IepeyHeM. BpiOop TemaTuku s 3THX BHUIOB
YUEHHUYECKUX MPaKTUYECKUX Pa0OT OCYIIECTBISECTCS YYaCTHUKaMHOOPa30BaTEIbHOTO
npoliecca UCX0/1sl U3 0COOCHHOCTEN MOYPOYHOIO IMIIAHUPOBAHUS U OCHAIICHUsIKaOUHETa
¢usuku. [Ipu a3TOM obecnieurBaeTcsl OBIaJeHUE 00YJaIONUMUC YMEHUSIMU TTPOBOJIUTH
MpsIMbIE U KOCBEHHBIE U3MEPEHUS, HCCIICIOBAHUS 3aBUCUMOCTEN (PM3UUECKUXBEIUYUH U
MTOCTAaHOBKY OITBITOB IO TTPOBEPKE MPE/IJIOKEHHBIX THIIOTE3.

Bonbioe BHUMaHKE yIesSeTcs PEeIICHUIOPACUETHRIX U KaUeCTBEHHBIX 3a1ad. [1pu
ATOM JIJIsl pacu€THBIX 3a]1a4 IPUOPUTETOM SIBJISIIOTCS 3a/1a4Ml C SIBHO 3aIaHHOU U Hes8HO
3a0annotl (HU3NUECKON MOJEINBIO, TO3BOJISIONINE NMPUMEHATh H3yYEHHBIC 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiesia Kypca, Tak U HHTETpUpYs IPUMEHEHNE 3HAHUM
U3 pa3HbIX pazaenoB. [|is kauecTBEHHBIX 3a/1ad MPUOPUTETOM SIBISIOTCS 3aJlaHus Ha
oObsiCHEHHE / TpeackazaHue NpOTeKaHus (U3MYECKUX SBICHUHW U MPOIECCOB B
OKpY)Karollel »KW3HHU, TpeOyromue BbhIOOpa (U3NYSCKOM MOJEIU ISl CHUTYyaluu
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu OI'OC COO k marepuasbHO-TEXHHUUYECKOMY
obecrnieyeHnt0 y4eOHOro npoiecca Kypc QuU3uKku yriayoJ€éHHOro u 0a30BOTO YPOBHS B
CpeIIHEel IIKOJIe JIOJDKEH U3y4aThCsl B YCJIOBUSIX NMPeAMeTHOro kaduHera. B kabunere
GU3UKHA TOKHO OBITh HEOOXO0IMMOE J1abopaTopHOE OO0OpPYIOBAHUE JIJISi BBHITIOJHEHUS
YKa3aHHBIX B TPOrpaMME YUYEHUYECKHX OIBITOB, JA0OpAaTOpPHBIX pPaboT U padboT
MPaKTUKyMa, a TaK)Ke JEMOHCTPAIMOHHOE 000PYI0BaHHUE.

JlemoHCTpannonHoe obopyaoBanue GopMUpyeTcss B COOTBETCTBUU C MPUHITUTIOM
MUHHUMAJIbHOW JOCTaTOYHOCTH W 00ECIEeUYMBAET IOCTAHOBKY TIEPEUUCICHHBIX B
mporpaMMme KJIFOYEBBIX JIEMOHCTPAIMil JUIsl WCCIEAOBAHUS M3y4aeMbIX SIBICHUU W
MPOIIECCOB, OMIMMPUYECKUX W  (PYHIAMCHTAIBHBIX 3aKOHOB, WX TEXHUYECKHUX
IIPUMEHEHUH.

JlabopatopHoe  00OpyJIOBaHHME [JII  YYCHUYECKUX IMPAKTHUYECKUX  pabdoT
(bOpMHUPYETCABBUICTEMATHUYCCKUXKOMIUIEKTOBHOOECIICYNBACTCABPACUETEOTHOTO
KOMILJIEKTa Ha JBYX oOydJaromuxcs. TemMaThdeckue KOMIUIEKTHI J1abopaToOpHOTO
000pYI0BaHUSAOKHBIOBITEIIOCTPOSHBIHAKOMIUIEKCHOMHUCTIONE30BAaHUMAHATIOTOBBIX U
M(POBLIX TPHUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHUJC
1 pOBBIX TaOOPATOPHUH.

OCHOBHBIMU 1IEJISIMU U3y4EHHS PU3UKHU B 00111eM 00pa30BaHU U SBIISIOTCS:

e (opMupoBaHuEe MHTEPECA U CTPEMIICHHS OOYJAIOIINXCS K HAYYHOMY U3yUEHUIO
MPUPOIBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUECKUX CITIOCOOHOCTEN;

e pa3BUTHE TPEICTABICHUN O HAYYHOM METO/ICTIO3HAHUSIN(OPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

e (opMupoBaHUE HAYYHOTO MUPOBO33PEHUS KAaK Pe3yJIbTaTa U3y4eHUs OCHOB
CTpOEHUS MaTepuuu GyHIAMEHTAIBHBIX 3aKOHOB (DM3UKU;



e (QopMupoBaHUE yMEHUN OOBACHATH SIBJICHUS C MCIOJb30BaHUEM (DUINUYECKUX
3HAHWIN HAYYHBIX JOKA3aTEIhCTB;

e (dopmupoBaHHE TPEACTABICHUNA O poiau (U3UKK JUIsI Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTH;

e pazeumue NpeoCmasieHull 0803MONACHLIX cghepax OyOyweu npogheccuoHanrbHoll
0esimelbHOCMU, CBA3AHHBIX C PUBUKOU, NOO2OMOBKA K OanbHeliuleMy 00y4eHUIO8
9MOM HANpasieHuu.

JlocTikeHrue HJTHX 1ielied 00ecreyuBaeTcs peIIeHUEeM CIEeIyIoIuX 3aJad B
npolecce u3ydeHus Kypca (GU3MKU Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus:

e TMpHOOpETEHHE CHUCTEMBbI 3HAHUN 00 OOMMX (QHUIUUYECKHX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpHsX, BKIOYAs  MEXAaHWKY,  MOJIEKYJSIpHYIO  (DU3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHuE YMEHHH TPUMEHSATH TCOPETUYCCKHE 3HAHUS TSI OOBSICHCHHS
(U3UYCCKUXSIBICHUN B TPUPOJE W ISl TPHHATHS MPAKTUUSCKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

e OCBOEHHE CIOCOOOB pEICHMs PA3NIUYHBIX 3a/ay C SIBHO 33aJaHHOW (PU3UYECKOU
MOJIENbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3/1aHHE (PU3NUYECKOU
MOJIENI, aJeKBATHOM YCIOBUSAM 3aJladyd, B TOM YHCJE 3aad WHXEHEPHOTO
XapakTepa;

® [IOHMMaHWE (PU3MYECKUX OCHOB U MPUHIIUIOB JACHCTBUS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX MPOLECCOB, UX BIMUSHHS Ha OKPYKAIOILIYIO CPENY;

e OBJIQJICHUE METOJaMH CAMOCTOSITEIBHOTO IUIAHMPOBAHUA U  MPOBEACHUS
¢uU3NYECKUX OKCIEPUMEHTOB, aHAIM3a W HWHTEpHpeTanuu HuHpopMaimu,
onpeaeneHus JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3/laHHE YCJIOBUM [UJIi pa3BUTUS YMEHUW MPOEKTHO-HUCCIEA0BATENbCKOM,
TBOPYECKOM JIESTEIIbHOCTH;

e pazeumue unmepeca K cghepam npogheccuoHanrbHou 0esimenbHOCMU, C8A3AHHOU C
Gusuxoi.

B cootBerctBun ¢ tpedoBanusimu @I'OC COO yrnyOnéHHBIN ypOBEHb HU3YyUCHHUS
yaeOHoro npeaMera «Pu3nka» Ha YPOBHE CPEAHETo 00I1Iero o0pa3oBaHus BHIOUPAETCS
oOy4YaronMMucs, MIAHUPYIOUIUMU TPOJOJDKEHHE O00pa30BaHUs IO CIEHHAIbHOCTIM
(hU3UKO-TEXHUUECKOTO MTPOUIISL.

VY4eOHbIM MJIaHOM MPEyCMOTPEHO u3ydeHue ¢puznkuBoobéme 340 4 3a nBa roga
oOyuenus: 5 4 B HenemoB 10 u 11 knaccax.

Ha 6a3oBomypoBHE 00111€€ UUCII0 YaCOB, PEKOMEHAOBAHHBIX JJIsl U3yUeHUs (QU3HKH,
—136uacoB:B10knacce—68uacoB(2uacaBHeaento),Bl 1 kimacce—684acon (2 yaca B HEEINIO).

B nporpamme o ¢usrke Kaxa0ro Kiacca rmpeijiaractcsi pe3epB B pEMEHHU, OTBOIUMBIA Ha
BApUATHUBHYIO YacTh MPOTPAMMBI, COJEp>KaHUE KOTOPOH (POPMHUPYETCS YIaCTHHUKAMU
00pa3oBaTeIbHOTO Mpolecca.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA
«PU3UKA» HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yqe6H0r0 nmpeamerTa «Pusnka» Ha YpoBHE Cpe€aAHEro oﬁmero Oﬁpa3OBaHl/lﬂ
JOJIZKHO o0ecrneyuThb HAOCTH/KCHHUE CJACAYIOIIHUX JTUIHOCTHBLIX, METANIPCIAMETHDLIX H
NPpEeaAMETHBIX Oﬁpa3OBaTeJIbHLIX pe3yJabTaToB.

JINYHOCTHBIEPE3YJIBTATHI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOTO npeaMera «Du3nka» TOJKHBI OTPaKaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYyKOBOJICTBOBATHCS C(HOPMUPOBAHHOU
BHYTPEHHEW MO3ULHAEN JIMYHOCTH, CUCTEMOW ILEHHOCTHBIX OPUEHTALWN, MO3UTUBHBIX
BHYTPEHHHMX YOECXKIEHUN, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSAM POCCUIUCKOTO
o011IeCTBa, pACIIUPEHUE KUZHEHHOTO OMbITA W OMNbITa JACATEIBHOCTH B MPOLIECCEe
peanu3aluu OCHOBHBIX HAMNPABJICHUN BOCIUTATEIIBHOW NEATEIIBHOCTH, B TOM YHUCJE B
YacTH:

1) rpaskIaHCKOT0 BOCIIHTAHMS:

chOpPMUPOBAHHOCTh ~ TPAKJAHCKOM TO3UIMK  OOYyYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

MPUHATHE TPATUIUOHHBIX 00IIEYETIOBEUECKUXTYMAHUCTUYECKUX U IEMOKPATUYECKUX
IICHHOCTEH;

FOTOBHOCTHBECTHCOBMECTHYIOACSATEIbHOCTEB MHTEPECAXTPAXKIAHCKOTO00IIIECTBA,
y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTEIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJECHCTBOBATh C COI[UATLHBIMU UHCTUTYTaAMU B COOTBETCTBUU C UX
(GYHKIHUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCITATAHMA:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKON WICHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOUIEHUE K TOCYAapCTBEHHBIM CUMBOJIaM, JOCTHKEHUSIM POCCUMCKUX
YYEHBIX B 0071aCTH QUBHKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCH
HaMOpaJbHO-HPAaBCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCJIE B AEATEIbHOCTUA YUEHOTO;
OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO Oy IyIIIEro;

4) 3CTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJTIOUYAsl SCTETUKY HAYYHOT'O TBOPUYECTBA, MPUCYIIIETO
(bu3nueckoil HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K pa3uuyHbiM chepaMm NpodhecCUOHAIBHOM JeATeIbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpLIATh OCO3HAHHBIN BHIOOP Oymyuiei
npodeccur U peain30BbIBATH COOCTBEHHBIC )KU3HCHHBIC TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO U cCaMOOOpa30BaHUIO B 00JacTU (PUM3UKH Ha
MPOTSKECHUN BCEU JKU3HU;

6) IKOJIOrHYeCKOT0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTh IKOJIOTHYECKON KYyJIbTYphl, OCO3HAHHE TJI00aIBLHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHKUE U OCYIIECTBICHUE JCHCTBUM B OKPYXKAIOIIEH cpe/ie HAa OCHOBE 3HAHUS
1esel yCTOMYMBOro pa3BUTHUS YEJIIOBEUECTBA;



pacuIMpeHne OMbITa JIEATCILHOCTH OKOJOTHYSCKONW HAIMPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUU 110 (PU3HUKE;
7) NEHHOCTH HAYYHOI'0 NMO3HAHUSI:
c(hOpPMHPOBAHHOCTh MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO
pa3BUTHS (HU3UUCCKOM HAYKH;
OCO3HaHME IIEHHOCTH HAYIHOU JIeITeIbHOCTH, TOTOBHOCTH B TIPOIIECCe U3ydeHUsI (PU3UKA
OCYIIECTBIIATh MPOEKTHYIO W MCCIIENOBATEILCKYIO NEATeILHOCTh WHIWBHUIYAIHHO U B

rpymrme.

B mpornecce AOCTHKEHUS IMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMBI 10 (PU3HKE
IUIA YPOBHsSI CpeIHEro ooOImero o0pa3oBaHHMs y OOYyYaIOUIUXCS COBEPIICHCTBYETCS
HMOILIMOHANIBHBIN UHTEIIEKT, IPEANOoaralomuii choOpMUPOBAHHOCTD:
® CaMOCO3HAaHUs, BKJIIOYAIOIIETO0 CIHOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAJIBHOE
COCTOSTHUE, BUJIETh HAIIPABJICHUS Pa3BUTH COOCTBEHHOM SMOIMOHATBHON Cephl,
OBITh YBEPEHHBIM B ce0€;
® CaMOpErylIHpOBaHHs, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ IIOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATBHCA K
SMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
e BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIOLIEH CTPEMIIEHWE K JOCTHKEHUIO LEU U
yclexy, ONTUMHU3M, WHUIUATUBHOCTh, YMEHHE JIE€WCTBOBATh, UCXOMASl U3 CBOUX
BO3MOKHOCTEH;
® DOMMATHH, BKJIIOYAIONMIEH CIIOCOOHOCTh MOHUMATh JMOIIMOHAIBFHOE COCTOSIHHE
APYTUX, YYUTHIBATh €ro TMPH OCYIIECTBICHUU OOIICHHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M CONIEPEIKUBAHUIO;
® COIMANBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAWBATh OTHOIIEHUS C
APYTUMHU JHOABMHU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

METAINPEJIMETHBIE PE3YJBTATDI

I[Ho3HaBaTe/IbHbIC YHUBEPCAJbHBIC Y4eOHbIE 1eHCTBUS

ba3oBpble Jiornueckue AeiicTBUA:

CamocTosTensH 0OpMYJIHPOBATh M AKTyaIU3UPOBATh IPOOJIEMY, pacCMaTPUBATh €€ BCE
CTOpPOHHE;

OIIPCACIIATh LCIN ACATCIbHOCTH, 3a1daBaTh IIapaMCTPhI U KPUTCPHUH UX NOCTHIKCHUA,
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUUS B pPacCMaTpUBAEMbBIX (DU3MUECKHUX
ABJICHUAX

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAJIM3a NMEIOIINXCS MaTePUATBHBIX
1 HEMAaTEepUAJIBHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTB, OIICHUBATh COOTBETCTBUC pGSYJ'IBTaTOB OeisMm,
OOCHUBATH PUCKHU HOCHGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPAWMHHUPOBATH U BBIIIOJIHATD pa60Ty B YCJ'IOBI/U{X pcajibHOI O, BI/IpTyaJ'IBHOFO n
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

paSBI/IBaTB eraTI/IBHoe MBIIJICHUC HpI/I peH_IeHI/II/I KN3HCHHBIX HpOGJ’IeM.

ba3oBble uciienoBarTe/bCKue AeiiCTBHS.

BJIAACTH Hﬁy‘-IHOfI TepMHHOHOFHeﬁ, KIIFOYCBBIMU ITOHATUAMHU U MCTOJaMU (bHBH‘-IGCKOﬁ
HAyKHU;

BJIaJICTh HAaBBIKAMH yUeOHO-HCCIICIOBATEIBCKON 1 MPOSKTHOMN NEATEILHOCTH B 00JIaCTH
(U3HUKH, CITOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOMCKY METOIOB PEIIICHHUS
3ama4  (PU3UYECKOTO COJICP)KaHMS, NPUMEHCHHIO PAa3jIMYHBIX METOJIOB ITO3HAHMS,



OCYULIECTBJIATh PA3JIMYHBIE BHUIBI JEATEIBHOCTH II0 IOJYYEHHMIO HOBOI'O 3HAHMS, €ro
MHTEpIpPETALNHU, IPe0OPa30BAHUIO U IPUMEHEHUIO B Pa3JINYHbIX YUEOHBIX CUTYyalUsIX, B
TOM YHCJIE IIPU CO3JJaHUH YU€OHBIX IIPOEKTOB B 001aCTU (PU3HKH;

BBISBIIAATh IIPUYMHHO-CIICJCTBEHHBIE CBA3M W aKTYaJUW3UpOBaTh 3aJady, BBIIBUIATH
TMIIOTE3y€EE PEIICHMs], HAXOAUTh apryMEHTBI JUIsl JOKA3aTeJIbCTBA CBOUX YTBEPKIACHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUU PEILLICHNUS;

AHAIM3UPOBATh IIOJIyYCHHBIE B XOJE PEIICHUs 3aJadd Pe3yJbTaTbl, KPUTHYECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHHUE B HOBBIX YCJIOBHSIX;
CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3374l B 00pPa30BaTEIbHON JEATEIBHOCTH, B
TOM YHUCJIE TIPU U3YUCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS 1O (PU3HUKE B MPAKTUUECKYIO 001aCTh KUZHEAECSATEIbHOCTH;
YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTb OPUTrMHAIbHBIE OJX0bI U PELICHMUS;

CTaBUTb MPOOJIEMBI U 3a/1a4UH, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUS.

Pabora ¢ unpopmaunmeii:
BJIJI€ThHABBIKAMUIIOIYYEHUSHH(POPMALUUPUZNYECKOTOCOAEPKAHUANIUCTOUHUKOB
Pa3HBIX THIIOB, CAMOCTOSITEJIBHO OCYIIECTBJIATH IOWCK, AHAJIW3, CUCTEMATU3ALMIO U
MHTEpHpPETALNIO HHPOPMALIMK PA3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;
OLICHUBAThJOCTOBEPHOCTHUH(OPMALINY;

UCIIOJIb30BaTh CpeACTBa MH(OPMALMOHHBIX M KOMMYHHUKALlMOHHBIX TEXHOJIOTUHA B
pellIeHNN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3aI[MOHHBIX 3a/1a4 C COOIIOIEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE€30MacHOCTH, THTHEHBI, pPecypcocOepeKeHHUs,
MPaBOBBIX U AITUYECKUX HOPM, HOPM MH(POPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COAEPKAHMUS B Pa3MUHbIX (opMarax ¢ y4eToM
Ha3HauYeHUs MUHPOPMALMM M LEJEBOM ayIUTOPUH, BBIOMpas ONTUMAIbHYIO (opMy
IIPEACTABIICHNS U BU3YAJIN3ALIAH.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIE 1CHCTBUA

Oowmenue:

OCYUIECTBJIATH OOILIEHNE HA YPOKaxX (PU3UKU U BO BHEYPOUHOM AESATENbHOCTH;
pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTYyallUi U CMATYaTh KOHQIUKTHL;
Pa3BEPHYTOMIOTMYHOU3IIAraThbCBOIOTOUKY3PEHUSACUCIIOIB30BAHUEMSA3BIKOBBIX CPEJICTB.
CoBMecTHAA AeITEJIbHOCTD:

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYAIbHON pabOThI;
BbIOMpATh TEMATHUKY U METO/bl COBMECTHBIX AEHCTBHI C yUETOM OOILIUX HHTEPECOB, U
BO3MOKHOCTEM Ka)J0ro YieHa KOJIJIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JESITEIbHOCTH, OPraHW30BBIBATH W KOOPAMHHUPOBATH
JNEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUM, paCIpPEACIATh POJIU C YUETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA U KaXKOT0 YYaCTHUKA KOMaH bl B OOIIUIA pe3yabTaT
M0 pa3pabOTaHHBIM KPUTEPHUSIM;

[peaaraTb HOBBIE MPOEKTHI, OLICHUBATh UJIEU C MO3UIUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IOBEJACHHE B PA3JIMYHBIX CHUTYaLMX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBepCcaJIbHbIE Y4eOHbIE 1eiicTBUSs

Camoopranusamnus:



CaMOoCTOSTEIbHO OCYIIECTBIISITH MO3HABATEIBHYIO ACSTEIHHOCTD B 00JaCTH (PU3UKUU
aCTPOHOMUH, BBISIBJISATH POOJIEMBI, CTAaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEIIbHO COCTABIIATH IUIAH PELICHHS PACUETHBIX M KAYECTBEHHBIX 3a]1a4, IJ1aH
BBITIOJTHEHUSI PAKTUYECKON pabOThI C YYETOM MMEIOIUXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEANIOYTECHNN;

JlaBaTh OLIEHKY HOBBIM CUTYyalUsM;

Pacumpste pamky yueOHOTO IIpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jie1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32
pelIeHne; OIIEHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOcTBOBaTh (OPMUPOBAHUIO W TPOSIBICHUIO SPYIUIMU B 00JaCTH  (U3UKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIN YPOBEHD.
CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBIB ACATEIILHOCTD, OLICHUBATh
COOTBETCTBHE PE3YIbTATOB LEISIM;

BJIQJICTh HAaBBIKAMHM TIO3HABATENILHOM pEQIIEKCHH KaK OCO3HAHMUS COBEpPIIAEMbIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh TpHUEMbI pedIeKCUH JUTs OLIEHKH CUTYalllU, BHIOOpa BEPHOTO PELICHUS;
OLICHUBATh PUCKU U CBOCBPEMEHHO ITPUHUMATh PEIIECHUS M0 UX CHUKECHUIO;
MIPUHUMATh MOTHBBI M apPTYMEHTHI APYTHUX MPH AHAJU3E PE3YIbTATOB JCATEILHOCTH.
IIpunsaTHe ceOst M APYyrUX:

[IpuHuMaTh cebs1, MOHUMAs CBOM HEJIOCTATKH U JIOCTOMHCTBA;

[TpyuHUMATH MOTHUBEI M APTYMEHTBI IPYTUX MPU aHAJIU3E PE3YJIbTATOB JIESITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHOKY.

MHNPEAMETHBIE PE3YJIBTATDBI

B npornecce uzydyenus kypca ¢puszuku yriyoseHHoro yposHsB 10 kiaacce oOydaromnuiics
HAYYUTCS:

HOHUMAmMb pOib  QU3UKU 68 OIKOHOMUYECKOU, MEXHOJI02UUeCKOU, IKOJI02UUECKOU,
COYUANbHOU U IMUYECKOU chepax 0esimelbHOCMU Yel08eKd, POilb U Mecmo (QU3UKU 8
COBPEMEHHOU HAYYHOU KapmuHe MUpa, 3HaueHue ONUCamenbHot, CUCmeMamusupyrouetl,
00BLACHUMENLHOU U NPOSHOCUYECKOU (YHKYull Quzuieckou meopuu — MeXaHuKu,
MONIEKYIAPHOU PU3UKU U MEPMOOUHAMUKU, POTb PU3UUECKOU meopuu 8 hopMuposanuu
npedcmasieHull 0 Quzuieckou Kapmure Mupa,

pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJIENe PU3NIECKUX TeT U MPOIECCOB (SIBJICHUN):
WHEpLIHaabHas CHCTEMa OTCYeTa, abCONIOTHO TBEPIAOE TENO, MaTepHalibHas TOYKa,
PaBHOYCKOPEHHOE JBUYKEHHUE, CBOOOJIHOE MajJieHue, aOCOMIOTHO ynpyras aedopmMaiius,
abCOFOTHO YIIpyroe U a0COIFOTHO HEYNIPYTOe CTOJIKHOBEHHSI, MOJICIIH Ta3a, )KUJIKOCTH U
TBEPAOro (KpUCTAJUTMYECKOTO) TeJa, MACANbHBIM Ta3, TOYEUHBIH 3apsl, OJHOPOIAHOE
AIIEKTPUYECKOE TI0JIe; pa3iuyaTh YCJIOBUA (TpaHUIlbl, 00JAacTH) NPUMEHHUMOCTHU
(bU3UYECKUX 3aKOHOB, MMOHUMATh BCEOOIINI XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCMOJb30BAaHUS YAaCTHBIX 3aKOHOB; AaHAJIM3UPOBAThb U OOBACHATH
MEXaHUYECKHE TPOLECCHl W SIBICHUS, WCIOJBb3YsSd OCHOBHBIC IOJOXKEHHUS W 3aKOHbI
MEXaHUKH (OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBIDKEHUS, (OpPMYNbl KUHEMATHKU
PaBHOYCKOPDEHHOTO  JBWXKCHHs, mpeoOpa3zoBanus [amwmes A CKOPOCTH U
nepeMenieHus, 3aKkoHbl HBIOTOHA, MNPUHIMI OTHOCHTETBHOCTH [ 'anmmiies,3aKoH
BCEMHUPHOTO TATOTEHHMS, 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHUYECKOI SHEPTUH, CBSI3b
paboThl CUITBI C U3MEHEHUEM MEXaHMYECKON IHEPTHH, YCIOBHUS PaBHOBECHS TBEPAOTO
Tena), MPU STOM HCIIOJIB30BaTh MaTEMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh



yCIIOBUS MPUMEHUMOCTH (U3UUECKUX 3aKOHOB: MpeoOpazoBaHuil I'amuies,BTOporo u
TpeThero3 akoHoB Hbr0TOHA, 3aKOHOB COXPAaHEHHUS UMITYJIbCA U MEXAaHUYECKON DHEPIUH,
3aKOHa BCEMHUPHOTO TATOTEHHUS;, aHAIU3UPOBATh M OOBSCHATH TEIUIOBBIE MPOILECCHl U
SIBJICHUSI, HUCIIOJIb3ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJSIPHO-KMHETUYECKOW TEOpUU U
3aKOHBI MOJICKYJIAPHON (U3HKK U TEPMOJMHAMUKH (CBSI3bJIaBJICHUS UJCATBHOTO rasza
COCpEHEW KHMHETHYECKOM HJHEpPruer TEIUIOBOIO [BWKEHUS W KOHLEHTpALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIECTBA CO CPEAHEN KUHETUUYECKOW YHEPTUEH TEILIOBOTO
JBUKEHHUSI €r0 YACTUL, CBSA3BJABICHUS HACAIBHOTO raza ¢ KOHIICHTpaluen
MOJIEKY1 U €ro TeMIneparypou, ypaBienne MeHnneneeBa—Knamneiipona, nepBblid
3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHECHHS SHEPTUU B TEIUIOBBIX MPOIECCAX), TPU 3TOM
WCMOJIb30BaTh ~ MATEMAaTUYECKOE  BBIPAXKEHHE  3aKOHOB,  YKa3blBaThb  YCJIOBHS
NPUMEHUMOCTH ypaBHeHUs1 MeneneeBa—Knaneipona; aranuzuposame u 00bACHAMb
INIeKMmpudecKue s6J1eHUsl, UCNOIb3YSI OCHOBHbLE NONONCEHUS U 3AKOHbL IeKMPOOUHAMUKY
(3aKOH CcOXpaHeHusr 3lleKkmpudeckoz o03apada, 3akoH Kynona, nomeHyuanbHocmo
9NEKMPOCMAMuU4ecKo20 noJis, NPUHYUR ~ CYNEpno3uyuU 31eKmpudecKux noJel,
npu 3MOM YKA3vl8ds yClo8us npumeHumocmu 3axona Kynona, a maxowce npakmuuecku
8adicHble coomHowleHus: 3akoHvl Oma Ons yyacmka yenu u  OJA3AMKHYMOU
anekmpuyeckoul yenu, 3axon /ocoyna—/lenya, npasuna Kupxeogha, 3axonsr @apades ons
9NIeKMpoau3a);

OTHUCHIBATh (PU3MUECKHE MPOIECCHl U SIBIICHUS, UCIOJIb3YSl BEIIMUUHBI: TIEpEMEIIeHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIa, MOMEHT CHUJIBI, 1aBJICHUE,
MOTEHIUAJIbHASIAHEPT U, KHHETHYECKASIIHEPT s, MEXaHUYeCKasiAHEPI Usl,pab0TaCHIIbI,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CHJIa TSKECTH, CHIJIA YIPYTOCTH, CHJIA TPEHMUS,
MOIIHOCTb, SHEPTUSl B3aUMOECICTBUS Tesa ¢ 3emiiei BOIM3U ee TOBEPXHOCTH, SHEPTUs
ynpyroiaeopMaiuunpy>KuHbl, KOJIMUECTBOTEIIOTH,a0COMIOTHAsATEMIIEpaTyparea,
paboTaBTEpMOAMHAMUKE,BHY TPEHHASIIHEPT U UACATILHOT00THOATOMHOT0ra3a,padoTa
UJCATHbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH BO3AyXa, KOA(DQPUIIMEHT IMOJIE3HOTO
JNEUCTBUSL MICAIBHOTO TEIUIOBOIO JBUTATENIA; AJIEKTPUYECKOE IIOJIE, HAIPSKEHHOCTH
AJIEKTPUYECKOTOIOJIS, HAIIPSYKEHHOCTBIIOJIITOUEYHOT O3apsA JaliIn3apsoKEHHOromapa B
BaKyyM€ M B JUAJICKTPUKE, IMOTCHUHUAN JJIEKTPOCTATHYECKOTO II0JIsA, PAa3HOCTh
MMOTEHIMAJIOB, JJIEKTPOABIKYILASl CUJla, CHJIa TOKA, HAIPSHKEHHWE, MOIIHOCTh TOKa,
AJIEKTPUYECKAsE €MKOCTh INIOCKOTO KOHJIEHCATOpa, CONPOTUBICHUE YYacTKa LENU C
MOCJICIOBAaTENbHBIM M TMAPAJUICIIBHBIM ~ COCIMHEHHUEM  PE3UCTOPOB,  SHEPruUs
AIEKTPUYECKOTO OISl KOHAEHCATOPA;

O0OBSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3HYECKUX SIBJICHUN: MEXaHUUECKOE JIBIXKCHUE,
TETIJIOBOE JIBI)KEHUE YaCTHI] BEIIECTBA, TEINIOBOE paBHOBECHE, OPOYHOBCKOE JBUKECHUE,
mubdy3us, ucrapeHue, KUNEHWE W KOHJEHCAIWsA, TUIABJICHHE W KPHUCTAJLTU3AIINS,
HANpPaBJICHHOCTh  TEIUIONEPENauyu,  OJJIEKTpU3alUMs  TeJl, SKBUIIOTECHUHUAIBHOCTH
MMOBEPXHOCTH 3aPSIKEHHOTO ITPOBOIHHKA;

MIPOBOAUTH MCCJICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYMHBI OT APYroM C
WCMOJIb30BAHUEM TNPSIMBIX HW3MEPEHUH, NPU HOTOM KOHCTPYUPOBATH YCTAHOBKY,
(UKCUpOBATh pE3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B BHUJEC
rpa@uKoOB C Y4eTOM aOCOJIOTHBIX MOTPEIIHOCTEH H3MEpPEHUM, NeNaTh BBIBOJABI IO
pe3yJibTaTaM UCCIIEI0BAHUS,



IPOBOJIUTHh KOCBEHHBbIE H3MEPEHUs (U3UUYECKUX BEIUYHMH, IPU HTOM BBIOUpATH
ONTHUMAJIBHBIA METOJ HM3MEpPEHUs, OIICHUBATh a0OCONIOTHBIE W OTHOCHUTEIIHHBIC
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPECHMUIA;

npoeooUms  ONbIMbl NO  NPOBEpPKe NPEONIONCEHHOU  2UNOmesvl:  NIAHUPOB8aANb
9KCNepuMeHm, cooupams IKCNEPUMEHMANLHYIO YCMAHOBKY, AHATUSUPOBAMb NOTYYEHHbLE
pe3yibmamul U 0e1ams 8b1800 0 CIAMYce NPeONONCEHHOU 2UNOMESbl,

co0oaTh mpaBuia 0€30MacHOro TpyJAa MpU MPOBEACHUU HCCIEIOBAHUNA B paMKax
y4eOHOTO HJKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-MCCIEOBATEIbCKON M IMPOEKTHOM
JESTEIBHOCTH C HCIOJb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOpaTOPHOIO
00opyI0BaHuUS;

penaTh pacyeTHBIC 3a/1a4 C SIBHO 3a/IaHHOU U HEesI8HO 3a0anHOU PU3NUECKONU MOCIIbIO:
HAa OCHOBAaHWW aHaIW3a YCJIOBUS OOOCHOBBIBATH BBIOOP (DU3HUECKOW MOJIENH,
OTBEYAIOINIEeH TPeOOBAHUSIM 3aJjauu, MPUMEHATHh (DOPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJNAThl (PU3MUECKUX TEOpPUM MNpPH KCIHOJB30BAHUM MATEMATHYECKUX METOJIOB
pelieHust  3ajxad, MPOBOAWTH pacyeThl HA OCHOBAHUM MMEIOMIMXCS JaHHBIX,
aHaJM3UPOBATh PE3YJIbTATHI U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOTYYEHHBIX
pE3YNbTATOB;

pemaTh Ka4eCTBEHHBIE 3aJ]auM, TPEOYIoIe MPUMEHEHUs 3HAaHUN U3 pa3HbIX pa3JielioB
Kypca (pu3uKHM, a TakKe€ WHTErpallid 3HAHUW M3 JPYTUX MPEIMETOB E€CTECTBEHHO-
Hay4YHOTO LIMKJIA: BBICTPAUBATH JIOTUYECKYIO LEMIOYKY PACCYKIAECHUN C UCIIOIb30BAaHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEHN M (PU3NUYECKUX SBIICHUN;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 111 OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB Pa0OTHI
M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHYECKHUX MPOIECCOB;
MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKUU
TEXHOJIOTH;aHaTU3UPOBATh U OIIEHUBATh MOCJIEICTBUS OBITOBOM M TPOU3BOICTBEHHOM
NeATEeIbHOCTH YeJI0OBeKa, CBA3aHHOM ¢ (PU3NUYECKUMU MPOIECCaMHU, C TIO3UITUN
HKOJIOTUYECKOMN 0€30MaCHOCTH, IPEICTABIICHUI O pallMOHAIBHOM MPUPOIONIOJIb30BaHUH,
a TaKKe pasyMHOM HMCIOJIb30BAaHUU JOCTUKEHUN HAYKU U TEXHOJOTUH JUISl TAJIbHEUILIETO
Pa3BUTHS YE€IIOBEYECKOTO OOIIECTBA;

MPUMEHSTDH Pa3IUYHbIE CITOCOOBI padOTHI ¢ HH(pOPMALIUEH PUINIECKOTO COACPHKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  WH(MOPMAIMOHHBIX  TEXHOJOTHUH, TPH  ITOM
HCIIOJIb30BaTh COBPEMEHHBIC UH(POPMAIIMOHHBIE TEXHOJIOTHH JJIsI TIOUCKA, TIepepadoTKU
UTIPEIBABICHUSYUeOHOM U HAYYHO-TIONYJISIPHOUMHGOPMAIIUU, CTPYKTYPUPOBAHUSAU
WHTEpIipeTanu U uHGopMaIru, MOJTyYeHHON U3 Pa3InYHbIX HCTOUHUKOB, KPUTHUECKU
aHAIM3UPOBATh MOJy4YaeMyI0 HHPOPMAIIMIO U OLIEHUBATH €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOITUXCS 3HAHUM, TaK U HA OCHOBE aHaJIM3a UCTOYHHUKA HH(POpMAIINH;
MIPOSIBJISITH OPraHU3aIIMOHHBIE W TIO3HABAaTEJIbHbIE YMEHHSI CaMOCTOSITEIbHOTO
MpUOOpETEeHNsT HOBBIX 3HAHWWA B TIPOIECCE BBIMIOJIHEHUS TMPOCKTHBIX H Y4eOHO-
MCCIIEI0OBATENbCKUX PadoT;

paboTaTth B TPYIIE C HWCIOJTHCHHEM pPa3IUYHBIX COIMATBHBIX POJICH, TUIAHHUPOBATH
paboTy TpYIMIBI, PAIMOHAILHO PACHpeNemsaTh NEATeIbHOCTh B HECTAaHIAPTHHIX
CUTyallMsX, OILIEHUBATh BKJAJ KaXKJIOrO0 W3 YYACTHUKOB TPYIIBl B PEIICHUE
paccMaTpuBaeMOi POOIeMBI;

MPOSIBJISITh  MOTHUBAIMIO K  Oyaymied MpoQEeCCHOHATBHONW — JESITENIbHOCTH  TIO
CHEUATBHOCTIM (U3UKO-TEXHUYECKOTO MPOPUIIS.



B nporniecc enszydenus kypca Gu3uku yriryoiaeHHOTo ypoBHs B 11 kitacce oOyJaromuiics
HAYy4YUTCH:

[Tornmats posib PU3UKU B IKOHOMUUECKOU, TEXHOJIOTHUECKOM, COLIMATbHON U 3TUYECKON
chepax IesATENBHOCTH 4YENOBEKa, POJb M MECTO (PU3MKM B COBPEMEHHOW Hay4dHOU
KapTUHE MHpPA, pPOJIb ACTPOHOMUM B TMPAKTHUECKOW JEATEIBHOCTH YEJIOBEKA H
JanbHENIIeM Hay4YHO-TEXHHUYECKOM pa3BUTHH, 3HAYCHHE OIHCATENBHOM,
CUCTEeMATHU3HUPYIOICH, OOBSICHUTETPHOW M MPOTHOCTUYECKOW (GYHKIMHI (u3nueckoit
TEOPUU — DBJIEKTPOAUHAMHKHU, CIHEUHAIBHOW TEOPUM OTHOCUTEIIBHOCTH, KBAaHTOBOW
¢bu3uky, poib (HU3MUecKoil Teopuu B (POPMUPOBAHUM MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKONM KApTUHBI MHUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUAN O MIPUPOJIE;

pasnuyaTh yCIOBUS MIPUMEHUMOCTH MojieNiel (PU3NYECKUX TeJ U MPOILECCOB (SIBJICHUM):
OJTHOPOJHOE 3JIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE TIOJIsl, TapMOHUYECKHE
KOoJeOaHusi, MaTEeMaTUYECKUH  MAATHHUK, WACAIbHBIA  NPYKUHHBIA  MAasTHUK,
rapMOHUYECKHUE BOJIHBI, UJI€AJIbHBIN KOJEOATeNbHbI KOHTYpP, TOHKas JIMH3a, MOJEIEH
aToma, aTOMHOTO S7Jpa U KBAHTOBOM MOJIENIH CBETAa,

pa3nuuyaTh ycioBUs (TFpaHMLbI, 00JacTH) MNPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB,
NOHMMATh BCEOOIIMHA XapakTep (PYHIAMEHTAJIBHBIX 3aKOHOB M OTPAHUYEHHOCTh
WCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE NPOLECCHl U SBJICHUS, HCIOJB3YS
OCHOBHBIC IIOJIOKEHMSI M 3aKOHBl DJJEKTPOJAMHAMHMKMA U CIHELUAIBHOW TEOpHUHU
OTHOCUTEJIBHOCTH (3aKOH COXpaHEHHUsl AJIEKTPUUECKOro 3apsaa, cujia Amiepa, cuia
JlopeHnia, 3aKOH DJJIEKTPOMArHWUTHOW WHAYKUMM, mpaBwio Jlenua, cBsa3p IC
CaMOMHAYKIIMH B 3JIEMEHTE AJIEKTPUUECKOU IIENU CO CKOPOCTHIOM3MEHEHUSI CUIIbI TOKA,
MOCTYJIAThl CIIELIUAILHON TEOPUU OTHOCUTENBHOCTH DUHIITEWHA);

aHAJIU3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUS, UCIOJIb3YS MOJOXKEHUS
KBaHTOBOM (u3uku (ypaBHeHUe OuHIITelHa i (oTodddexra, mepBbli U BTOPOU
noctynarsl bopa, MpUHIMI COOTHOIIEHHUS HeompeneleHHocTel [ elizenOepra, 3aKOHbI
COXpaHEHUs 3apsAJ0BOTO W MAcCOBOI'O YMCEI W DHEPIUU B SACPHBIX PEAKLHUSX, 3aKOH
PaAMOAaKTUBHOIO pacnana);

OTUCHIBaTh (PU3NYECKUE MPOIIECCHl U SIBICHHUS, UCIIOIb3Ys BEJIMUYUHBI: HAMPSIKEHHOCTh
ANEKTPUYECKOr0 NOJISA, MOTEHIMAN 3JIEKTPOCTATUYECKOTO IOJISI, PA3HOCTh IMOTEHINAJIOB,
AIIEKTPOABIIKYIIAS CUJIa, MHAYKIIMS MATHUTHOTO TOJISl, MATHUTHBIN MOTOK, CHila AMIiepa,
MHIYKTUBHOCTD, JIEKTPOABUKYILAS CUJIAa CAMOMHIYKLIMH, SHEPTrUs MAarHUTHOTO TOJIs
MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI HMIYJbC, TMOJHAS DHEPrusi, SHEPrus IMOKOs
CBOOOJHOM YaCTHUIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YUCIO U 3apsl sApa,
SHEPrUs CBSI3U A1pa;

OOBSACHATH OCOOCHHOCTH MPOTEKaHUsI (UIUYECKUX SBICHUN: AJIEKTPOMArHUTHAs
MHAYKIHSI, CAMOMHAYKIIMS, PE30HAHC, UHTEp(PEepeHIusl BOJIH, AU(paKius, TUCTIEPCUs,
MOJIHOE BHYTpPEHHEE oTpaxkeHue, horoanekrpuyeckuii 3gdekt (pororddexr), anbda- u
Oera-pacmansl saep, raMMma-u3iydeHue sigaep, Gu3nyecKue MPUHLHUIBI CIIEKTPaTbHOIO
aHanm3a u paboThI JTa3epa;

ONpENENATh HAlPABICHUE WHAYKUWA MArHUTHOTO MOJIA MPOBOAHUKA C TOKOM, CHJIBI
Awmnepa u cunsl Jlopenna;

CTPOUTh M300paKE€HHE, CO3/aBAaEMO€ IUJIOCKUM 3€pKaJioM, TOHKOM JIMH30M, U
PacCUUTBHIBATH €T0 XapaKTEPUCTUKU;

IPUMEHSITh OCHOBOINOJIArarIINe ACTPOHOMHUUYECKUE TOHATHS, TEOPUU WU 3aKOHBI JJIA
aHanu3a u 00bACHEHUS (PU3NYECKUX MTPOLIECCOB, POUCXOAIIUX B 3B€3/aX, B 3BE3/IHBIX



CHUCTEeMaX, B MEXKTaJJaKTUYECKOUN cpejie; ABMKEHUSI HEOSCHBIX TeJl, SBOJIIOIMU 3BE3]] U
Bcenennoii;

MIPOBOJIUTh HCCIICIOBAHNUE 3aBUCHUMOCTECH (DU3UYECKUX BEIIMYUH C HCIIOJIH30BAHUEM
MPSAMBIX U3MEPEHUMN, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YIbTAThI
MOJIYYCHHOW 3aBHCHMOCTH (U3MUYECKUX BEIMYMH B BHAEC TpPadUKOB C YYETOM
aOCONIOTHBIX ~ TIOTPEIIHOCTEH W3MEPEHHM, JellaTh BBIBOJABI 1O  pe3yJbTaTaM
HCCJICIOBAHMS,

IIPOBOJINTh KOCBEHHBbIE H3MEpeHUs] (U3UYECKUX BEJIWYUH, IIPH OSTOM BBIOUpATH
ONTUMAJILHBIA METOJI M3MEpPEHMs, OIICHHWBATh aOCONIOTHBIE U OTHOCHUTEIIbHBIC
MOTPENTHOCTHU MPSIMBIX M KOCBEHHBIX U3MEPECHUN;

MPOBOJUTH OMBITHI IO MTPOBEPKE MPEIJIOKECHHON TUIIOTE3bI: INIAHUPOBATH IKCIIEPUMEHT,
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOYYCHHBIC PE3yJIbTAThl U
JeNIaTh BBIBOJI O CTATyCE MPEJIOKEHHON TUIIOTE3bI;
OIUCHIBATBMETOIBITIONYYCHUAHAYYHBIXACTPOHOMUYECKUX 3HAHWU;

cobofaTh mpaBuia 0€30MacHOrO TpyJa MPU MPOBEACHUM HCCIEIOBAHUN B paMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTUKyMa M Y4eOHO-UCCIET0BATEIbCKON M MPOEKTHOU
NEATEIbHOCTU C MCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1a0OpaTOpHOTO
o0opyI0BaHuUs;

peniaTh pacyeTHBIC 3aJ]a4H C IBHO 3a/ITaHHOM M HESIBHO 3a/ITaHHOM (PU3HYECKON MOJICIbIO:
Ha OCHOBaHUW aHAJIM3a YCJIOBUA BHIOMpaTh (HU3WUECKHUE MOJICNHM, OTBEUYAIOIINE
TpeOOBaHMIM 3a/Jaud, NMPUMEHSATHh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IIOCTYJIAThI
(bu3nyecKux TEOpud MpHU MCIOJIB30BAHUM MATEMATHUYECKUX METOIOB PEIICHUS 3ajiad,
MPOBOJIUTH PACUETHI HA OCHOBAHUY UMEIONIUXCA TaHHBIX, aHAJIU3UPOBATh PE3YJIbTAThI U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YYETOM MOJYYEHHBIX PE3YJIbTATOB;

pelniaTth Ka4yeCTBEHHBIC 3aJjauM, TPeOyIolre MPUMEHEHHS 3HAaHUN U3 pa3HbIX pa3/ieyioB
Kypca (GU3UKHM, a Tak)Ke HWHTErpaluy 3HAHUM W3 JPYrux MOpeIMETOB €CTECTBEHHO-
HAY4YHOT'O LMKJIA: BBICTPANBATH JJOTHYECKYIO LIEMOYKY PACCYKACHUN C UCTI0JIb30BAHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN M (PU3NYECKUX SIBJICHUN;

HCIIOJIb30BaTh TEOPETUUCCKHUE 3HAHUS 1T OOBSICHEHHUS! OCHOBHBIX MPUHITUIIOB PAOOTHI
M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUYSCKHUX MPOIIECCOB;
MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apYOCKHBIX YUCHBIX-(HU3UKOB B PA3BUTHE
HAyKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTH;

aHaJM3UPOBATh U OIICHUBATH ITOCJICACTBHS OBITOBOM M MIPOM3BOICTBEHHOM ICSITEIIHHOCTH
YeJIoBeKa, CBSI3aHHOM C (U3WYECKUMHU TIPOIleCCaMU, C TO3HUIUN HIKOJOTUYECKOM
0€30IacHOCTH, TPEACTaBICHUM O paIMOHAJIBLHOM MPUPOAOIOIL30BAHUU, a TaKKe
Pa3yMHOM MCIIOJIb30BAHUM JIOCTMIKECHUM HAYKM M TEXHOJOTHM UL JAJIbHEUIIETO
Pa3BUTHUS YEJIOBEUECKOT0 OOIIEeCTRA,;

MIPUMEHSATH pa3fInyHbIe CrIOcOObI paboThl ¢ HH(pOpMaIMel (HU3NIECKOTO COJIEPIKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  MH(MOPMAIMOHHBIX  TEXHOJOTHUH, TIPU  ITOM
HCIIOJIb30BaTh COBPEMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, TTIepepadoTKU
UTIPEABSBICHUS YUeOHOU U HAYIHO-TTOMYJIIPHOMMH(GOPMAITNH, CTPYKTYPHUPOBAHUSN
WHTEPIpETAMUUHPOPMAITUN, TOTYYICHHONN3PA3TUIHBIXUCTOYHUKOB, KPUTHIECKU
aHATM3UPOBATh MOJTydaeMyto HH(POPMAITHIO U OIEHUBATH €€ JOCTOBEPHOCTH KaK Ha
OCHOBE UMEIONINXCS 3HAHUH, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHHUKA WH(OPMAITIH;
MPOSIBIIATh OPTraHU3ALMOHHbIE W TO3HABAaTEJIbHBIE YMEHHUS CaMOCTOSTEIIBHOTO
MpUOOpETEeHNsT HOBBIX 3HAHWK B TPOIECCE BBIOJHEHUS TPOEKTHBIX U y4eOHO-
HCCIIEI0OBATEILCKUX PaloT;



paboTaTh B IpyHIE C HCHOJHEHUEM pAa3IMYHBIX COLMAIBHBIX POJEH, MJIaHUPOBATh
paboTy TpyNIbl, palUOHAIBHO PpACHpENesITh JAEATeIbHOCTh B HECTaHIAPTHBIX
CUTyalusAX, OLEHUBATh BKJIAJ KaXIOrO0 U3 YYACTHUKOB TIPYNIbl B pELICHHE
paccMaTpuBaeMOM TPOOIICMEI;

OpOSBIATE MOTHBAIMI0O K Oyaymeid npodecCHOHATbHOW — JAESITEIbHOCTH IO
CHELMAIBHOCTAM (PU3UKO-TEXHUUECKOTO PODUIIS.



COAEP/KAHUE YYEBHOI'O ITPEJIMETA «®U3UKA»

10 kaace

basoBblil ypoBeHb(2uaca)

YrayOneHHbli ypoBeHb(54acoB)

Paznenl.®u3nka u MeTo1bl HAYYHOTO MTO3HAHMI(24aca)

Pa3aenl.HayuHnblit MeTo 1 mo3HaHusI IpUpoabl (6 4acoB)

®usuka—Haykaonpupoae. Hayunsle MeTobI IO3HAHUS OKPYXKAIOLIEro MUpa.
Ponb skcnieprMenTa v TEOPUU B MPOIIECCE O3HAHUS MPUPOJIBI. DKCIEPUMEHT
B (pu3uke. MoaenupoBanue GU3NIECKUX SBICHUN U MTPOIIECCOB.
Hayunpierunore3sl. PU3M4ECKUE3aKOHBIM TEOPUH. [ paHUUBIIPUMEHUMOCTH
¢buszndeckux 3akoHoB. [IpuHiun coorBeTcTBUsA. Poib M MecTto (U3UKH B
dbopMUPOBaHUN COBPEMEHHON HAy4yHOW KapTHUHBI MHpA, B MPAKTHYECKOU
NEITEIbHOCTHU JIIOICH.

HemoncTpanmu 1. AHanoroBeie W LHU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI,
KOMIIBIOTEPHBIEC TATUUKU

dusnka—q pyHaaMeHTaIbHast Hayka o npupojie. Haydunblil MeToa no3HaHusSu
METOJIbI MCCIIEAOBAHUS (PU3NYCCKUX SBICHHUA. DKCIEPUMEHT U TEOpUS B
mpolecce Mmo3HaHus npupoasl. Habmoaenue u skcrepuMeHT B U3HKeE.
Cnocobuvl usmepenus Quauyeckux 6eIuduH (aHanozoevie u YuQpposvie
usmMepumenbHvle NpUOOPsI, KOMNbIOMEPHbIE OAMUUKOBbIE CUCTNEMDbL).
Ioepewnocmu  usmepenutl  Qusuueckux GeauyuH (aOCOMOMHASL U
OMHOCUMENbHAS).
MonenupoBanue GpU3MUECKUX SBICHHUM U MPOIIECCOB (MaTepUaabHas TOUKa,
abCoOMIOTHO TBEpPJOE TeENlo, UACAIbHAS KUAKOCTh, HIACAIbHBIA Tra3,
ToueyHbld 3apsim). [umoreza. dusmueckuii 3aKOH, TPaHUIBI €rO
npuMeHUMOCTH. Dusmueckas Teopus. Pomp u  Mecto ¢(u3uku B
(GbopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpPA, B MPAKTHUYECKON
IEITEILHOCTH JIIOCH.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomsi, N(pAKMUKYM

1. Usmepenue cunvl moxa u HanpsaxiceHus 8 yenu NOCMOIHHO20 MOKA

npu NOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMETILHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yugposoii nabopamopueii no Qusuxe. Ilpumepol
UMepeHUsPU3ULeCKUXBETULUHNPUNOMOUUKOMNBIOMEPHBIXOAMYUKOS.

Paznen2.Mexanuka(18uacoB)

Pa3znen2.Mexanuka(354yacoB)

Temal .Kunematuka(54acoB)

Temal.Kunematuka(104acoB)




Mexanunueckoe neukeHne. OTHOCUTEIbHOCTh MEXaHUYECKOTO JIBUIKEHHUSL.
Cucrema orcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpelHsisi CKOPOCTb, MCHOBEHHAs CKOPOCTb) U
YCKOpPEHUEMATEPUAIIbHOW TOYKH, UX MPOCKIMUHAOCU CUCTEMBIKOOPINHAT.
Co’)keHue epeMEeIeHUI U CI0KEHUE CKOPOCTEH.
PaBHOMEpHOEHPABHOYCKOPEHHOCTIPSMOJIMHEHHOEIBIKeHHE. [ padrku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS], IIyTH U IIEPEMEILICHHS
MaTepUaIbHOU TOYKU OT BPEMEHH.

CBobonHoe najeHue. Y ckopenrue cBOOOHOrO NaieHus.

KpuBonuneiinoe nBuxeHue. [BHKeHrne MaTepUaibHOM TOUKHU 10
OKPY>KHOCTH C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO. YTIIOBast

CKOPOCTb,

Jluneitnas ckopocts. Ilepuoa u gacrota obpamienus. LlenTpocTpemureabHoe
yckopeHue. Texnuueckue ycmpoucmea u npaKkmuyeckoe npumeHenue:
CIUAOMETP,

Mexanunyeckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABUKEHUSI.
Cucrema otcuéra.

IIpsamaauobpamuasa3adasumexanuxu.

Paouyc-eexmop mamepuanvnoii mouku, e2o npoekyuu Ha ocu Cucmembvl
Koopounam. TpaekTopus.

[lepemerienne, CKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOpPEHHUE MaTepUaIbHON TOUKH, X MPOCKIIUUA HA OCH CUCTEMBI KOOPAHHAT.
CroxeHue nepeMeneHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE  IPSAMOJIMHEHMHOE  JIBH)KCHHE.
3aBUCHUMOCTh KOOpPJIMHAT, CKOPOCTH, YCKOPEHHs] W IyTH MaTepuaibHOU
TOYKH OT BPEMEHHU U UX TpaduKH.

CBoOoanoe nageHue. YckopeHue cBOOOIHOTO MajieHus. eudcenue mena,
OpoOuleHHo20 N00 YeioM K 20PU3OHMY. 3a8UCUMOCHb  KOOPOUHAM,
cKkopocmu




JIBM>KeHUE CHApsAI0B, LICIIHBIE U PEMEHHBIE TIEpEJayl.

Hemoncmpayuu
1. Mognens cuctembl OTCY€Ta, WUIFOCTPALIUS

KMHEMAaTUYECKUX XapaKTEPUCTUK JIBUXKECHUS.

2. IIpeobpazoBaHue ABUKEHUHCHCITONH30BAHUEMITPOCTBIX MEXaHU3MOB.
3. [lageHneTenBBO31yX eUBPA3PEIKEHHOMITIPOCTPAHCTBRE.
4. HabGmroneHnue IBUKEHUS Teja, OPOIISHHOTO MO/ YIJIOM K
TOPU30HTYHU TOPU3OHTAIIBHO.
5. 3mepenneycKkopeHusICBOOOTHOT 0TI ICHUSI.
6. HampaBiieHneCcKOpOCTUIIPUIBUKECHUUTIOOKPY>KHOCTH.

Vuenuueckuii skcnepumenm, 1a6opamopusie pasomol®
1. U3ydyeHue HEpaBHOMEPHOTO MABM)KEHUS C IENBI0 OIMpEIeICHUS
MTHOBEHHOM CKOPOCTH.
2. MHccrnenoBanue COOTHOIICHUSI MEXKTY ITYTSIMHE, IPOUICHHBIMH TEJIOM
3a  [OCJENOBATEIbHBIE  pPAaBHbIE  MPOMEXKYTKM  BPEMEHU  IIpPHU
PaBHOYCKOPEHHOM JIBH>KEHHH C Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.
3. U3yuyenue nBukeHHs MIapUKa B BI3KOW KHUJIKOCTH.
4. 3yuyeHue IBUKEHUS TeJa, OpPOLIEHHOIO FOPU30HTAIIBHO.

U yckopenuss mamepuanvHOu MOYKU OM  6PEMEHUU  UX  2papuKu.
KpuBosnmHeliHOe nBMXKEHHE. [[BHKEHHE MAaTEPUAILHOW TOUKU MO OKPYKHOCTH.
VYroBass u smHeWHas ckopocTh. Ilepmonq u  yactora oOpaieHus.
LentpocTpemMurenbHoe (HOpMalbHOE), KacaTeabHOE (TaHTCHIMAIbHOE) U
MOJIHOE YCKOPEHUE MaTepualbHON TOUYKH.

Texnuueckue ycmpoucmea u MexHOA0SUUEeCKUe NpPoYeccyl: CIUIAOMETP,
JBUKEHHE CHapAIOB, IEMHbIE, HIecTepEHYaThle M pPEeMEHHBIC Mepenadd,
CKOpOCMHbLE TUPMbL.

Hemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTIOCTPALls KHHEMAaTHYECKUX XapaKTePUCTHK
JIBUOKECHUSL.

Cnocobwvluccied08aHUus0B8UNCEHU.
HnnrocmpayuanpedenbHo2onepexooauusmepenuemMeHo8eHHOUCKOPOCHIL.
[IpeobpazoBanneBUKEHUNCUCTIONB30BaHUEMMEXaHU3MOB. [lagenue

TeJ B BO3/IyX€ U B pa3peKECHHOM IIPOCTPAHCTBE.

Habntoienue 1Br>keHus Teia, OpOLIEHHOro MO YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

Hanpasienue cKOpOCTH MpH JBUKEHUH ITOOKPYKHOCTH.
IIpeobpazosanueyenosoiickopocmuspedykmope.

Cpasnenue nymeil, mpaeKxmopuii, CKOpOCMeOBUNCEHUAOOHO20UMO20HCEe
meia 6 pasHvlX CUCIeMax omc4éma.

Yuenuueckuit rxcnepumenm, nabopamopuvie padomovli, NPAKMUKYM
W3yueHre HepaBHOMEPHOIO JBM)KEHUS C LIEIbIO ONpPEesIeHIs] MTHOBEHHON
CKOPOCTH.

Hszmepenue yckopenus npu npAmMOIUHEUHOM PABHOYCKOPEHHOM O8UNCEHUUNO
HAKJIOHHOU NAOCKOCHIU.

Hccneoosanue 3agucumocmu nymu om 68peMeHu Npu paeHOYCKOPEHHOM
08UIICEHUU.

Hszmepenue ycropenus c60000H020 nadeHus (PeKOMEHO08AHO UCNOIb308AHUE
yugposoii 1abopamopuu).

W3yyeHne JBWXKEHUS Tena, OpOIIEHHOTOTOPH3OHTAIBHO. [Iposepka
2unomeswvl 0 NPAMOU NPONOPYUOHATLHOU 3ABUCUMOCTIU MEHCOY OAIbHOCHIBIO
nOAEMa U HaYaAIbLHOU CKOPOCMbIO Meq.

23 gecbupaaneenprBoAnTCAPacLIMPEHHbIiNepedYeHbaabopaToPHbIXPaBoTMONbLITOB,U3KOTOPOroyYUTENbAENAETBLIGOPNOCBOEMYYCMOTPEHUIOCYYETOMBBIBPaHHOroY MKummetouerocaobopyaosaHus.




H3yuenuedsudcenusamenanookpyHCHOCMUCHOCMOAHHOUNOMOOYIO
CKOPOCMbIO.
HccneodosanuezasucumocmunepuooaoopayeHUAKOHULeCKOLOMASMHUKA
om e2o napamempos.

Tema2./lunamuka(74acoB)

Tema2./Ilunamuka(10uyacoB)

[IpuHnun  ortHocurensHOCTH  [amwies. 3akoH  Hbrorona.
HuepuuanbHble CUCTEMBI OTCYETA.
Maccarena.Cuna. Ilpunnuncynepno3uruucui. BropoizakonHeroTonapist
MaTtepuanbHOU Touku. Tperunii 3akoH HploTOHA [U1s1 MaTepranbHbIX TOYEK.
3akoHBceMHupHOroTsaroteHus. Cunarskectu.l lepBaskocMuuecKasicKkopocTb.
Cuna ynpyrocru. 3akoH I'yka. Bec tena.
Tpenue. Bunpl TpeHus (okosi, CKoabxeHus, kauenus). Cuia tpenus. Cyxoe
Tpenne. Cuia TpeHHs CKOJbXKEHHsI U cuiia TpeHus nokos. Koadduument
Tpenust. Cuiia CONpOTUBIICHUS TP JABH)KEHUU TeJla B )KUIKOCTH WJIU Tas3e.
[ToctynarensHO€ U BpaliaTeiabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tela.
MOMEHT CUJIbI OTHOCUTENIBHO OCH BpateHus. [lmeuo cubl. Y cmoBus
paBHOBECHSI TBEPIOTO TEJIA.
Texnuueckue ycmpoucmea u npakmuieckoe npumeneHue: NOAILNITHAKHY,
JBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.
Jemoncmpayuu
. SIBneHnenHepun.
. CpaBHEHHE Macc, B3aMMOJICUCTBYIONINUX TEJL.
. Bropoii 3akon HeroToHa.
. U3mepenue cui.
. CnoxxeHuie cui.
. 3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT AeOpMaIlnu.
. HeBecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U MAJACHUU.
. CpaBHEHUE CH NTPEHUATIOKOS,KAUeHUSNCKOIbKEHHSL.
. YcioBusi paBHOBeCHs TBEPIOTO Tea. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul

1. 3yuenue ABMKEHUs OpycKa MO HAKJIOHHOM IIIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAFOIINX BII
pPYKHMHE ¥ pe3MHOBOM 00pa3slie, OT ux JeGopMaruu.
Uccnenoanue ycinoBuii paBHOBECHS TBEPAOTO TEIa, UMEIOIIETO OCh
BpaILlCHUSI.

[Iepsbrit

OO ~NO O WN P

IlepBbiit 3akoH Hbrorona. MuHepumanbHble cuctembl orcyéra. [IpuHumn
oTHOocuTelbHOCTH ['amunes. Heunepyuanvuvle cucmemvl  omcuéma
(onpedenenue, npumepsl).
Macca Tena. Cuna. [IpuHuun cynepno3uuuu cuil.
BropoiizakonHbroToHa1sIMaTEpUAIBHOUTOYKH.
TperniizakoHHbrOTOHAUIIMATEPUAIBHBIXTOYEK.
3aKoH BCEMUPHOIO TATOTEHUS. IKBUBANEHMHOCHb

2PasumayuOHHOU U UHEPIMHOU MACCHL.
Cuna TsxecTH. 3asucumocms ycKopeHus c80000H020 NAOeHUs O 8bICOMbL
HAO0 NOBEPXHOCMbIO NIAHEMbL U OMm 2eocpaguyeckotl wupomol. /leudxcenue
HebecHbIX men U ux cnymuuxos. 3axonsl Kennepa. IlepBas xocmuueckas
CKOpOCTb.
Cuna ynpyroctu. 3akon ['yka. Bec Tenma. Bec mena, osuscywezoca c
VCKOpEeHUeM.
Cunarpenns.Cyxoerpenne. CHIaTpeHUSCKOIbKEHU AN CUIIATPEHUATIOKOSI.
Kosdpdumment tpenus. Cuna cCOnmpoTUBIEHUS TNpPU JIBKCHHUH Tela B
JKUJKOCTU WJIM Ta3e, e€ 3a8UCUMOCMb Om CKOPOCMU OMHOCUMENbHO20
O08UIICEHUS.
Haesnenue.l' uopocmamuueckoeoasnenue. CunaApxumeoa.
Texnuueckue ycmpoiicmea u mexHoo2udecKue npoyeccol: MOAIIUITHUAKHY,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.
Hemoncmpayuu
Habniooenue osusicenusn men 6 uHepyuanbHbix U HEUHEPYUATILHBIX CUCEMAX
omcuéema.
Ipunyun omnocumenvHocmu.
Kauenue 08yx yununopos unu wapos paznoti Maccvl ¢ 00UHAKOBbIM
VCKOpeHuem OmHOCUMeNbHO HeUHEPYUATbHOU CUCEMbL OMCYEéma.
Cpasnenue pasnooeticmsyroujei RPUILOHCEHHbIX K Mey CUl C
npouszeedeHuem MAaccovl meia Ha e20 YCKOpeHUue 8 UHEPYUATIbHOU cucmeme
omcuéma




Pasencms ocun, sosnuxarowux 6 pesyismame 63aumooeucmeus mei.
Hzmepenue macc no 83aumooeticmsuro.

Hegecomocme.

Bec Tena npu yCKOpeHHOM NOAbEME U TaJICHUM.

LlenmpobeoicHble mexaHuzmul.

CpaBHEHHE CUJI TPEHUS TIOKOSI,KauE€HUSU CKOJIbKEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopmnvie padomwvi, npaKmMuKym
W3mepenune paBHOACHCTBYIONIEH CHIT TPU ABMXKEHUH OpYCKa M0 HAKIIOHHOM
IJIOCKOCTH.
IIposeprazunome3zvioHe3a8UCUMOCMUBPEMEHUOBUINCEHUAOPYCKANO
HAKJIOHHOU NAOCKOCMU HA 3A0AHHOE PACCMOAHUE 0N €20 MACCHL.
HccnenoBanue 3aBUCUMOCTHCHIIYIIPYTOCTH, BO3HUKAIOIINXB MPYKUHEN
pEe3nHOBOM 00Opasiie, OT uX JedopMaIuu.

H3yuenue osudiceHus cucmemul mej, C85A3aHHbL XHUMbBIO, NEPEKUHYMOU Yepe3
Nié2Kutl OJI0K.

Hszmepenue kosppuyuenma mpenus no geruyune y2n1068020 Kodghguyuenma

sasucumocmu F(N).

mp
Hccnedosanue 0sudicenu s6pycKa no HAKIOHHOU NIOCKOCMU C NEPEMEHHbIM
K03ghhuyuenmom mpenus.

H3yuenueosuoicenusncpy3anasanycmpeHuem.

Tema3CratukarBepororena(54acon)

AocomotHo TBEpHoe Teno. [locTynaTenbHOE U BpalllaTeIbHOE JIBUKEHUE
TBEPAOro Tesia. MOMEHT CHIIbI OTHOCUTENBHO OCH BpallieHus. [lneyo cuisbl.
CnoxxeHue cuil, MPUIOKEHHBIX K TBEpHOMY Teny. LleHTp Tskectu Tena.
VYcioBusi paBHOBeCHs TBEPAOrO TeNa. YCTOMYMBOE, HEYCTOWYHBOE,
0e3pa3InyHOe paBHOBECHE.

Texnuueckue ycmpoiicmea u mexHoI02u4ecKue npoyeccol: KPOHILUTENH,
CTPOUTEILHBIN KpaH, peméTyaThie KOHCTPYKITUH.

Hemoncmpayuu

YcnosusipaBHOBecus. BuibipaBHOBecH .

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomul, npaxmukym
HccnenoBanue ycioBUi paBHOBECHUS TBEPIOTO TeJA, UMEIOILEr0 OCh
BpalleHHsL.

KoHcTpyrpoBaHNEKPOHIITEHOBUPACUETCUITYIIPYTOCTH.




N3yuenneycToiMunBOCTUTBEPIOTOTENA, MMEIOIIET OTIIIOIIA, T OTIOPHI.

Tema3 3akoHbI COXpaHEHHUsI B MeXaHUKe(64acoB)

Tema4.3akonbl coxpanenus B Mmexanuke(104acoB)

HmnynbcMaTepruanbHONTOUKH (Teja),CHCTEMbl MaTePHAIbHBIX TOYEK.
NMnynbe cuitbl M UISMEHEHHME UMITYJIbCA TENA.
3aKOHCOXpaHEeHUAUMITYJIbCa. Peak THBHOEIBIKEHUE.
Pabora cuibl. MOLTHOCTH CHJTBI.
KunernyeckasnHeprusimarepuanbHONTOUKU. TeopemaoOu3MeHeHnn
KUHETUYECKON DHEPIUH.
[TorennmanbHast sHeprus. [loTeHManbHAas SHEPTUS YIIPYTroO
nedopmupoBanHo# npyxuHbL. [loTeHIanbHast SHEPTUs Tesa BOIU3U
MOBEPXHOCTH 3eMJIH.
[ToreHnnanbHBIENHENOTEHIIUATBHBIECHIIBL. CBA3bPa0OTHIHETIOTEHIIHAIbHBIX
CHWJI C U3BMEHEHUEM MEXaHWYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHUS
MEXaHUYECKON YHEPTUU.
YupyruenHeynpyruecToiKHOBEHHSL.
TexnuueckueycmpoiicmsaunpaxmuyeckoenpumeHenue :BogoMET,Konep,
IPYKUHHBIN UCTOJET, ABM)KEHNUE PAKET.
Jemoncmpayuu

1. 3akoHCOXpaHEHUAUMITYJIbCA.

2. PeakTMBHOEABUKEHUE.

3. IlepexoanoTeHMaTbHOWIHEPT UMBKUHETHUECKYIOMOOPATHO.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul

1. H3yueHneabCONMOTHOHEYNIPYTOrOyAapacioOMOIIbIOABYX

OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

2. HccnenoBanmecBsi3u pabOTHICHIIBICH3MEHEHUEMMEX aHUUECKOM

SHEPrUU TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

HNmnynscMaTepuaabHOMTOUKH,CUCTEMbIMATEPUANIBHBIXTOUEK. [[enmp
macc cucmemvl MamepuaibHulx mouex. Teopema o 0gudicenuu

yeHmpa macc.

My TbCCUITBIMU3MEHEHUEUMITYTbCaTela. 3aKOHCOX PaHEHUS

UMITYJIbCA.

PeaktuBHOEIBHIKEHHE.

Momenmumnynoca mamepuanvrou mouku.lIpedcmasnenue ocoxpaneHuu
MOMEHMA UMNYIbCA 8 YeHMPATbHBIX NOLAX.
PaGoracuipiHamMaioMuHaKOHEYHOMIIEpEeMEIeHUH. | paguueckoe
npeocmasienue pabomsi cuibl. MOITHOCTD CHIIBI.

Kunernueckas sHeprusimarepuaibHoi ToUuku. TeopeMaoOu3MeHeHHH
KMHETUYECKON YHEPTUU MaTEPUATIbHOU TOUKH.
[ToTeHnnanbHbIENHENOTEHIUATBHBICCHIIBL. [ lomenyuanbHassHepeusl.
llomenyuanvnas snepaus ynpy2o 0eghopmupo8anHou NPYHCUHbL.
Ilomenyuanvhas sHepeus meia 8 0OHOPOOHOM SPABUMAYUOHHOM HOJIE.
llomenyuanvnas snepaus mena 6 2pasumayuOHHOM nojie 00HOPOOHO20
wapa

(6nympuusnewapa). Bmopasaxocmuueckasickopocms. Tpemuvsaxocmuueckas
CKOpOCMIb.

CBsi3b pabOTHl HEMOTEHIIUAIBHBIX CHJ C M3MEHCHHEM MEXaHHUYeCKON
SHEPTUM CHCTEMBbI Tell. 3aKOH COXPAHEHHUS MEXaHWYEeCKOW HSHEpPTrHH.
Ynpyaue u neynpyaue cmonxnogenus.

Ypasnenue bepnynnu ona uoeanbHoll HcuUOKOCmMuU Kax ce0cmeue 3aKoHa
COXpaHeHUs MEXAHUYECKOU IHEPIUU.
TexnuyeckueycmpoucmseaumexHol02UiecKuenpoyeccyl : IBI>KEHUEPAKET,
BOJIOMET, KOTIED, IPYKUHHBIN ITUCTOJIET, 2UPOCKON, (hucypHoe Kamauue Ha
KOHbKAX.

Hemoncmpayuu

3aKoH COXpaHEeHHs UMITyJbca. PeakTuBHOEIBIKEeHUE. M3 MepeHue
MOWHOCMU CUTTBL.

H3menenuesnepeuumenanpucosepuieHUUpabomol.

B3aumnble ipeBpaIieHnss KHHETUYECKON U MOTEHIIUAIbLHON YHEPTUI TpU
JENCTBUM HA TEJIO CHJIBI TSXKECTH U cuJlbl yripyroctu. CoxpaHnenue
SHEPSUUNPUCE0OO0OHOMNAOCHUU.




Yuenuueckuit 5xcnepumenm, nabopamophsvie pabomol, nRPAKMUKYM
1. UzmepenueumnyibcameianomopmosHOMYnymu.
2. Hszmepenuecunvimseu, CKOpOCMUMOOEIUIIEKMPOMOOUNSU
MOWHOCIU CUTbL MSACU.
3. CpasHeHueusMeHeHusumMnyibCamenacumnyibCOMCUTbL.
4. HccnedosanuecoxpaneHuaumnyibCa nPUynpy2ome3aumooeticmeuu.
5. UzmepenuexunemuueckoudIHepeuumenIanomopmMo3sHOMynymi.
6. CpasHeHueusMeHeHUANOMEeHYUANbHOUIHEPSUUNDYIHCUHBIC
pabomoii cuibl mpeHus.
7. OnpeodenenuepabomuvlCuiblmpeHUINPUOBUICEHUUMENANO
HAKAOHHOU NIOCKOCHU.

Paznen3.MonekynspHas ¢pusuka u TepMmoauHamuka(244aca)

Paznen3.MonekynsipHas ¢puznka u TepMoanHaMuKa(494yacos)

Temal.OcHOBBI MONIEKYISIPHO-KUHETHUECKOH Teopun(94acoB)

Temal.1OcHOBBI MONEKYIIPHO-KMHETHYECKOM Teopuu(154acoB)

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH U UX OTIBITHOE
obocHoBanue. bpoynosckoe neuxenue. Juddysusa. Xapakrep ABMKEHUS U
B3aMMO/JICHCTBUS YaCTHI] BenlecTBa. MoJiesin CTpOEHUs ra3oB, JKUIKOCTEN
U TBEPJBIX TN U 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJEIEH.
Maccau pazmepsl Mosiekyin. Konnuectso Bemectsa. [locrostHaas ABoraapo.
Tennosoe paBHOBecue. Temmepartypa u e€ uamepenue. Illkana remneparyp
[Menbcus. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-
KHHETHYECKOUTeOpUunIcaibHOrora3a. AOCoI0THasITEMIIEpaTypaKkakmepa
CpeIHEN KHHETUYECKON SHEPTUH TEIUIOBOTO IBHKEHUS YacTUIl Ta3a.
[IIxanaremneparypKensBuna.l'a30Bbie3aKk0oHbl. Y paBHEHHEM eH1er1e-
eBa—Kuaneiipona.3akon/lansTona. M3omporiecchiBUIcaIbHOMIa3€eC
NOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencrapieHne
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.
TexnuueckueycmporticmeaunpakmuideckoenpumeHerue. TepMOMETP,
OGapomerp.
Hemoncmpayuu

1. OmnbITbl,A0KA3BIBAIOIINENCKPETHOECTPOCHHEBEILIECTBA,POTO-

rpaduu MOJIEKYJl OPraHUYECKUX COCTUHEHUH.

2. OnbIThIIOAN GG Y3UNKUIKOCTEHUTA30B.

3. Monens0poyHOBCKOTO/IBUIKEHUSL.

4. MonenwsonsitalllTepna.

OcHOBHBIE MOJOXKEHUS MOJIEKYIsIpHO-KnHeTHYeckoi Teopun (MKT), ux
onbITHOE 06ocHOBanue. Juddysus. bBpoynoBckoe npmwxkenue. Xapakrep
JIBUKEHUSIMB3aUMOJIEHCTBUYACTULIBEIIECTBA. MOAETMCTPOCHUATA30B,
KUAKOCTEH U TBEPIBIX TNl U OOBSICHEHHE CBOICTB BEILIECTBA HA OCHOBE
3TUX Mojieneil. Macca u pazmepsl MoJiekyn (atomoB). KonmmuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennosoepaBHoBecue. TemnepaTtypancnocooObieénzmepenns. [kana
temriepatyp Llenscus.
MopenbuneansaororazaBMKT:yacTUIbITa3aABUKYTCAXa0TUUECKUN HE
B3aUMO/JICUCTBYIOT JIPYT C IPYTOM.
I"a3oBbIe3akoHsbl. Y paBHeHHeMenaeneeBa—KitanelipoHa.
AbcomoTHasTeMiiepatypa(kanatemineparypKenssuna).3akon/lanbToHa.
N3omporeccsl B ueaqbHOM raze ¢ NOCTOSIHHBIM KOJIMYECTBOM BEILECTBA.
I'padmyeckoenpeacTapIeHUEN3ONPOIIECCOB: N30TEPMA, N30X0Pa,H30-
Oapa.

CBsi3p  MEXIy [JIaBIIECHMEM M CpeJHEHd KHWHETHYECKOW DHEeprueu
MIOCTYIATENbHOTOTEIIOBOTO/IBUKEHUAMOJIEK YN 1€aIbHOT 0T a3a(0OCHOBHOE
ypaBaenue MKT uzaeanbHOro rasa).
Ces3babcontomuoimemMnepamypblmepmoOUHaAMULeCKOUCUCIEMbICOCPeO-Hell
KUHemU4eCKOUIHep2UetinocmynamenbHO20men10802008UHNCEHUE




5. OnbIThl, TOKa3bIBAIOIIUE CYILIECTBOBAHUE
MEXMOJIEKYJIIPHOTO B3aUMO/IEHCTBUS.
6. Mozens, WILTIOCTPUPYIOIIas IPUPOIY aBJICHUS T'a3a HAa CTEHKU COCYAa.
7. OnbIThl, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HJ1€aIbHOIO
ra3a, U30-TIpOLECCHI.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padbomot
1. Ompenenenue Macchl BO3/1yXa B KJIIACCHOW KOMHATE Ha OCHOBE
U3MEpEeHU 00bEMa KOMHATBL,AABJICHUS U TEMIIEPATYPhl BO3yXa B
HEW.
2.  HccnepoBanue 3aBHCHMOCTH MEXKIY ITapaMeTpaMu
COCTOSIHMSI pa3peKEHHOI0 rasa.

uacmuy.
Texuuueckue ycmpoticmea u mexHono2udecKue

npoyeccul:TePMOMETP, 0APOMETP, NOTYYEHUEe HAHOMATNEPUATIOS.
Hemoncmpayuu

MoaenuaBrKeHUIYaCTHIIBELECTBRA.

Moens OpOYHOBCKOTO JTBUKCHHSI.
Buoeoponuxczanucviopeanbnocobpoyno8cko2008udiceHusl.

Juddysus xuakocTen.

MopenbonbitalllTepHa.

IIpuTsxeHne MOJIEKYII.

Mojenu KpUCTAINTUYECKUX PEMIETOK.
Habnronenuenncene10BaHUEN30pOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopuvie pabomvl, RPAKMUKYM
Hccneoosanue npoyecca ycmano@nienus menio8o20 paeHOGecUsi Nnpu
mensioooMmene mexncoy 2opsayell U X0100HOU 80001
H3yuenueusomepmuueckoconpoyecca(pekomeno08aHoUCnonIb308aHue
yugposoii 1abopamopuus).

H3yuenueusoxoprozonpoyecca. Mzyuenueusobaprnozonpoyecca.

IIposepka ypaenenusi cocmosiHus.

Tema2.OcHoBbiTepMmoarHaMuk#(104acon)

Tema2. Tepmoaunamuka. TeroBbiemamuHb(204acoB)

TepmonnHamuueckasl cucreMa. BHYTpeHHsIs SHEPT U TEPMOANHAMUYECKOU
CHUCTEMBI B CTI0CcO0BI €€ n3MeHeHus1. KoanmdecTBo TerIoTh U padoTa.
BHyTpeHHASIHEPTHAOAHOATOMHOT OH IealIbHOT Ora3a. Buapirennonepegauu:
TEIJIONPOBOHOCTh, KOHBEKIUS, U3Ty4YCHHE. Y IeNIbHAS TEINIOEMKOCTh
BelecTBa. KoaudyecTBo TEMIOTHI PU TEIUIONEpeaaye.

[Tonstue 06 agmabatHOM mporiecce. [lepBbIif 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mnepBOro 3akoHa TEPMOAMHAMHUKHA K HM30IpPOLIECCAM.
['paduaeckas maTEepHpeTanus padboThH rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MPUPOJIE.
Tennossiemamuubl [ IpuHIIMNIBLICHCTBUATEIUIOBRIXMAITHH. [ [peoOpa3zoBanus
sHepruu B TeruoBbix MamnHax. KIIJ TeroBoit mamunel. Lukn Kapho u ero
KIIJI. Dxonorudeckre mpoOaeMbl TEIIIOIHEPTETHKH.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue. TBUTaTellb
BHYTPEHHETO CropaHusi, OBITOBON XOJOIUILHUK, KOHIUIIHOHED.
Hemoncmpayuu

Tepmoounamuueckas (T/) cucmema. 3a0anue enewnux ycnosuti onsa T/
cucmembl. Buewnueusnympennuenapamempul. Ilapamempor T/[cucmemol
KAK cpeonue 3HAUeHUs elUdUH, ONUCHIBAIOWUX e€ COCMOsIHUE HA
MUKPOCKONUYECKOM YPOBHE.

Hynesoenauano mepmoounamuku. Camonpoussonvraapenraxcayual/]
cucmemvl K meniogomy pagHo8ecuio.

Mogens uaeanbHOTO Ta3a B TEPMOJAMHAMHKE — CHCTEMa YpaBHEHHIA:
ypaBHeHHe MeHneneeBa—KnanelipoHa M BbIpaXeHUE JUIS BHYTpPEHHEH
DHEPTUU. YCIOBHS NMPHUMEHUMOCTH 3TOW MOJEH: HHU3Kas KOHIICHTPAIUS
YaCTHIl, BBI-COKHE TeMIIepaTypbl. BripaskeHue IJIsi BHYTpPEHHEH »Hepruu
OJTHOATOMHOTO HJICATBHOTO Taza. Keasucmamuyeckue u HecmamuyecKue
npoyeccul.

OneMeHTapHast paboTa B TepMOAMHAMUKeE. Beruricnenne paboTsl 1o rpaduky
npouecca Ha pV-auarpaMmme.
TermonepenayakakcrnocoOn3MeHEHUIBHYTpeHHEH Y HEpTuH | J{cucTembl




1.  H3meHeHuWe BHYTPEHHEH SHEPIUM Telia IPH COBEPIICHUN
paboTHI:
BBUICTIIPOOKUU30YTHUIKUIIOAICHCTBHEMC)KaTOTOBO3TyXa, HAarPEBAaHHE
a(upa BIaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAIINS).
2. N3meHnenneBHyTpeHHEHIHEPTUH(TEMITepaTyphl ) TeJIalpy
TEIIO-TIepe-1ave.
3. OmnbITHOaAMadaTHOMYPACIINPEHUIOBO3 Ty X a(OTIBITC
BO3/YIIHBIM OT-HHBOM).
4. MozenunapoBOHTYpOHHBL ABUTATEIIIBHY TPEHHETOCTOPAHHS,
pPEaK-TUB-HOTO JIBUTATEJIsl.
Yuenuueckuit 3xcnepumenm, nadopamopmvie padGomot
1.M3mepeHuneyaensHOUTEIIIOEMKOCTH.

0e3 coBepiieHus paboThl. KoHBEKIus, TEIONPOBOJHOCTD, U3TyUCHHE.
KonungecTtBo TermmoTel. TemnoéMKocTh Tena. Yoervrasn u Moasaprast
mennioémkocmu eeujecmea. ¥YpasnenueMatiepa. Y nelibHas TEIIOTaCTOPaAHUS
ToruiiBa. Pacuér konuuecTBa TemioTsl npu Terionepenayde. [lonsrue 006
anunabatHoM mporiecce. [lepBblit 3aK0H TepMOIMHAMUKH. BHYTpeHH s
sHeprus. KonuyecTBo TemnoTsl 1 paboTa Kak Mepbl HU3MEHEHUSI BHYTPEHHEH
sHepruu T/] cucremsl.
BTopoii 3aKk0H TEpMOJIMHAMUKHY JJIs1 PABHOBECHBIX MPOLIECCOB: YEPE3
3alaHHOEepaBHOBecHOecocTOsiHUE T J{cucTeMbl IPOXOIUT €TUHCTBEHHAS
annabara.AOcomroTHasTeMneparypa. Bropoi3akoHTepMOIMHAMUKH IS
HEPaBHOBECHBIX IPOIIECCOB: HEBO3MOKHO TEpeIaTh TEIUIOTYOT OoJee
XOJIOTHOTO TeNa K Oosiee HarpeToMy 0e3 komrieHcaruu (Kiaysuyc).
HeoOpatumocTsipupoaHbIxiipoieccoB. [ [puHIUTIBIIECHCTBUSATEIIIOBBIX
MaIlIvH.
KIT. MakcumansHoe 3Hauenue KII/. Llukn Kapno. Dkonornyeckue
aCTEeKTHIMCIIONIb30BAHUATEIUIOBBIX IBUTaTeNel. TernnoBoe3arpsisneHue
OKPYXAaIOIIEH CPeabl.
Texnuueckue ycmpoticmea u mexHoi02uyecKue npoyeccsl: XOIOANIbHUK,
KOHIUIMOHED,TU3EIbHBINNKAPOIOPaTOPHBINABUTATENN, NAPOBAAMYPOUHA,
NONYYeHUeC8EPXHUSKUX MeMNepamyp, YMUIu3ayus «meniosvlxy omxo008 ¢
UCNOIb308AHUEM
MeNnI08020HACOCA, Y MUTUZAYUAOUOOP2AHULECKO2OMONIUBAONABIPAOOMKU
«mennogouyusnekmposnepeuu./lemoncmpayuu

1. VI3ameHeHueTeMnepaTyphlnpuaanadaTHiecKOMpPacIIupEeHHH.

2. Bo31yIITHOEOTHUBO.

3. CpaBHEHUEYIETBHBIXTEMIIOEMKOCTEN BEIIECTB.

4. CiocoObIN3MEHEHUSIBHYTPEHHENHEPT U H.

5. UccnenoBanme aguabaTHOroOmpoIecca.

6. KomnviomepHvlemoodenu meniogvixoguecamerneu.
Yuenuueckuitakcnepumenm,nabopamopuviepadomol, npakmuxym

1. I3MepeHneyaenbHONTEINIOEMKOCTH.

2. Hccneoosanuenpoyeccaocmuléanusseujecmaa.

3. Uccneoosanueaouabamuozonpoyecca.

4. U3yuenue3aumoces3u sHepeus MeXCMOoNeKyIapPHO2O
83AUMOOEUCMBUS U MeMNepamypvl KUNEHUs HCUOKOCMELL.

Tema3.Arperatasie cocTosiHUS BelecTBa. DazoBpIenepexoIbI(54acoB)

Tema3.Arperarasiecoctosinusipenectra. @azopnienepexoapi(1449acoB)




[Tapoo6pa3oBanuen koHaeHcanus. Mcnapenue nkurenne. AOCOMIOTHAS U
OTHOCHUTEJIbHASBIAXKHOCTHBO3AyXa. Hackienuplitnap. Y neapHasTeniora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUIICHHS OT J1aBJICHUS.
Teépnoereno.KpucrammmnyueckuenamopHpieTena. AHU30TPOITUSICBOMCTB

kpuctayioB.  JXuakue — kpucramuibl. COBpPEeMEHHBIE — MaTepHalIbl.
[MnaBneHuen  KpucTtau3anus.  YAelbHas  TEIUIOTAa  IUIABIICHUS.
CyOnumarusi.

VYpaBHenueremioBorodananca.
TexnuyeckueycmpoiicmeaunpaxmuieckoenpumeHenue: TArpOMeTpu
MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUHU MOJIYUCHHUSI COBPEMEHHBIX
MaTepuasoB, B TOM YHCIIe HAHOMAaTEePHAIOB, U HAHOTEXHOJIOTHH.
Hemoncmpayuu

1. CBoiicTBaHaCHIIICHHBIXIIAPOB.

2. KurieHnenpumnoHmKeHHOMIABIICHHUH.

3. CiocoObIM3MEePEHUSBIAKHOCTH.

4. HabmoneHreHarpeBaHusi UIUIaBJICHUAKPUCTAIUNINYECKOTOBEIIIECTBA.

5. JIeMOHCTpalUSIKPUCTAILIOB.
Yuenuueckuiiakcnepumenm,nabopamopnsiepadbomul
1.3MepeHneoTHOCUTENbHOMBIIaXKHOCTHBO3/TyXA.

[TapooOpazoBanuen KoHIeHcAM. VicnapeHnenkunenue. Y qefbHasTenioTa
napooOpa3oBaHusl.

HacelenHbie 1 HeHachIeHHbIE Tapbl. KauecTBeHHast 3aBUCUIMOCTD
IUIOTHOCTHU U JIaBJICHUS HACHIIIEHHOTO TIapa OT TEMIEPATYPhl, UX
HE3aBUCHMOCThOTOObEMAHACKHIILIEHHOTONIapa. 3aBUCIMOCTHTEMIIEPATYPHI
KHUIICHUS OT JJaBJICHUS B KUIKOCTH.

BnaxnocThBO31yXa. AOCOIIOTHAIMOTHOCUTENBHAABIAXKHOCTE. TBEP10€E
teno.Kpucramnnueckuenamopduoietena. AHU30TPOIHSICBOWCTB
kpuctayuioB.[ taBnenuenkpucTam3anus. Y AeIbHasSTeIUIOTaIUIABICHUSL.
CyOmumarusi.

Hedhopmayuumeépoocomena. Pacmsaicenueucicamue. Cosue.Mooynw

FOnea. Ilpeoen ynpyaux deghopmayuii.

Tennosoe pacwupenue scuokocmel U meépovlx mei, 00vbEMHOE U
JIUHeliHoe pacuiupenue. AH2apMOHU3IM MENN08bIX KONeOanUll yacmuy
6ewecmeaKkaknpuiuHamenio8020pacuiuperusimes(HaKkaiecmeeHHoM
VposHe).

IIpeobpaszosanuesnepauu 6ghazosvixnepexooax. Ypasnenuemenno8ozo
banamuca.

llosepxnocmnoe  namsowcenue.  Kosgpguyuenm — nogepxmocmnozo
Hamsaxcenus.. Kanunnapuvle senenus. Jlagnenue noo UCKPUBTIEHHOU
nosepxnocmolio scuoxocmu. Dopmyna Jlannaca.
TexuuueckueycmpoticmeaumexHoi02uiecKuenpoyeccyl :>KuIKUeKPUCTAIIIbI,
COBpPEMEHHBIE MaTEePHUATIBI.

Hemoncmpayuu

Tennosoepacmpenne. CBoicTBaHACHIIICHHBIXTTapOB. Kumnenue.

Kurienre nmpu MOHMKEHHOM JIaBJICHHH.
H3zmepenuecunvinosepxnocmuozonamsicerust. OnvlmuvlCMulibHLIMU
NIEHKAMU.

Cmauueanue. Kanunnapuviesgnenus. MooenuneHbI0moHO8CKOU HCUOKOCHIU.
CriocoObl  WM3MepeHus1 BIaXHOCTH. lccnemoBaHnwe HarpeBaHus U
TUTABJICHUS KPUCTAIIMYECKOTO BEIIeCTBA.

Buowioegopmayuii. Habnrooenuemanvixoeghopmayuii. Yuenuueckui
IKcnepumenm, 1adopamopuvle padomsl, npaKkmukym Hzyuenue
3aKOHOMEpHOCMell UCNAPEHUs HCUOKOCELL.
H3mepenueydenvrotimeniomviniasieHusnboa. zyuenuecgeoicms
HACHIUYEHHBIX NAPOS.




N3mepenneadbcomoTHONBIAKHOCTUBO3IyXanOIIEHKaMaCChITIapOBB
MIOMEIIICHHH.

Hzmepenue koaghghuyuenma nogepxHoCmHo20 HAMANCEHUS.
HzmepenuemooynatOunea. Hccnedosanuezagucumocmu oegpopmayuu
PE3UHOB020 0OPA3YA OM NPULONCEHHOU K HEMY CUTbL.

Paznend.DnexrpoauHamuka(224vaca)

Paznend.OnexrpoauHamuka(S4yaca)

Temal.Onexrpocraruka(104yacoB)

Tema.l.OnexTpudeckoenone(244aca)

DnekTpu3zanusi Tel. DJEeKTpUyYecKuil 3apsa. JIBa Buaa 3JIEKTPUUECKHX
3apsiioB. [IpOBOAHMKH, JUAJIEKTPUKKA W TOJYIPOBOJHUKHU. 3aKOH
COXpaHEHHUS DJIECKTPUUICCKOTO 3apsia.
B3aunmopeiictBuesapsno.3akoHKynona. ToueuHnbliianekTpudecKum3apsi.
DnekTpuueckoe nosie. Hanpsox€HHOCTh aiiekTpuyueckoro modis. [Ipuammn
CYTEPHO3UINH ICKTPUUECKUX Mosel. JInHUK HanpsKEHHOCTH
AIEKTPUUECKOTO TIOJIA.
Paboracumnekrpocratudeckoromnoss. [ lorennuan. Pa3HocThIOTEeHIIMAIOB.
[TpoBOAHUKHUUININEKTPUKUBIIIEKTpOCTaTHYECKOMITONE. [{nanexkTpudeckas
MIPOHHUIIAEMOCTb.

OnexTpoéMkocTh. KongencaTop. ek Tpo€MKOCTh TUIOCKOTOKOHAEHCATOPA.
DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue: 3IEKTPOCKOTI,

3JIEKTPOMETP, JJIEKTPOCTAaTUYECKAs 3allHNTA, 3a3eMJICHUE
3EKTPONpUOOpPOB, KOHAECHCATOP, KOMMPOBAIBHBIM ammapar, CTPYHHBIH
IIPUHTED.

Hemoncmpayuu

1. YerpolicTBon NPpUHIMITIEHCTBUAIIEKTPOMETPA.

2. BzanMoieficTBUEHAIEKTPU30BAHHBIX TEIL.

3. DIeKTpUYECKOeTIONe3apsHKEHHBIX TEI.

4. ITpoBOAHMKUBAIEKTPOCTATUIECKOMIIOINE.

5. DreKkTpocTaTuyecKas3amuTa.

6. JIMdneKTpUKUBIIEKTPOCTATHUECKOMITOE.

7. 3aBHUCUMOCTbD 3JIEKTPOEMKOCTH IIOCKOTO KOHJIEHCATOpa

oT

IO/ IUTIIIACTHH, PACCTOSHUAMEK TYHUMU U IUAIEKTPUYECKOM

IIPOHUIIAEMOCTH.

8. DHeprus3aps)KEHHOI0 KOHAEHCATOopA.
Yuenuueckuiiakcnepumenm,nadopamopuviepadbomul
1.13MepeHnesneKTpoEMKOCTUKOH IEHCATOPA.

OnexTpu3auus Tesl U €€ NposBIEHUS. DJIeKTpuueckui 3apsa. /[[Ba Buaa
ANEKTPUYECKUX 3apsiioB. [IpOBOJHUKHY, TUAIEKTPUKU U MOJIYIIPOBOIHUKH.
DJeMEeHTapHBIN 2JIEKTPUUECKUN 3apsAl. 3aKOH COXPaHEHUS JIEKTPUYECKOTO
3apsiza.
BsaumopencrBuesapsnos. Toueunsiesapsiibl. 3akoHKynoHa. DneKTpuuecKkoe
nose. Ero pelctBue Ha 3yeKTpUuYeckue 3apsaabl.  HanpsokéHHOCTB

anekTpudyeckoro mons. [IpoGubid  3apsa.  JluHuM — HanpsHKEHHOCTH
AIIEKTPHUYECKOTO T0Js1. OAHOPOIHOE IEKTPHUYECKOE TIOJIE.
[ToTeHIMaTBLHOCTH AIIEKTPOCTATUICCKOTO TOJISL. PazHocth

MOTEHIMAJIOBA HampspkeHue. lloTeHmuanbHas »Heprus 3apsjga B

ANIeKTpocTaThdeckoM rmoiie. [loTeHnuan 37IeKTpoCTaTHYECKOro TOJI.

CBs13b HaNPSXKEHHOCTU

NOJsl M Pa3HOCTH MOTEHIMAJIOB JUIS 3JEKTPOCTATMYECKOro Mo (Kak

OJIHOPOJHOT'0, TaK U HEOJHOPOJIHOTO).

[TpuHIHTICYIePIIO3UITIHAIEK TPUIECKUXITOTICH.

Ilone moueunozo 3apsoa. Ilone pasHomepno 3apsdicennou cgepwl. Ilone

PABHOMEPHO 3apAINCEHHO20 no 00vémy wapa. Ilone pasnomepHo 3apsicennoi

beckoneunou niockocmu. Kapmunul nunutinanpsasjcénnocmu smuxnoJen

UIKBUNOMEHYUATNLHBIXNOBEPXHOCHIEU.

[TpoBOTHUKH B JIEKTPOCTATUYECKOM T10JI€. Y CIIOBUE paBHOBECHUS 3apsi/I0B.

JVDIeKTpUKA B DJIEKTPOCTaTHYECKOM  Tmojie.  Jmdmektpudeckas

MIPOHMIIAEMOCTh BEIECTBA.

Konpencarop. OneKTpOEMKOCTh KOHJIEHCATOpa. IEKTPOEMKOCTH
IJIOCKOTO KOHJIEHCATOPa.

Tapannenvnoecoedunenuekonoencamopos.llociedosamenvroecoeounenue

KOHOeHcamopos. JHEPTUs 3apsHKEHHOT0 KOHJIGHCaTopa.

HeudicenuezaparicenHouuacmuyble0OHOPOOHOMINEKMPULECKOMNOIE.

TexnuueckueycmpoucmeaumexHoi02u4ecKuenpoyeccyl:3IeKTpOCKoIl,

AIIEKTPO-METP, MIEKTPOCTATUYECKAS 3alUTa, 3a3€MIIEHUE IEKTPOIIpHUOOPOB,




KOHJICHCATOpbl,ceHepamopBanode I paagha.

Hemoncmpayuu

YcTpoicTBO ¥ MPUHLUI JEHCTBUS SJIEKTPOMETPA. DIIEKTPUUECKOE T0JIe
3apsHKCHHBIXIIAPUKOB. DIIEKTPUIECKOCTIONEIBYX 3aPsKEHHBIXTUTACTHH.
Mooenv anexmpocmamuueckoeo eenepamopa (Ban oe I paagha).
[TpOBOAHHKY B 3JIEKTPUICCKOM TOJIE. DIIEKTPOCTATUYECKAS 3aIUTA.
YempoticmeoudeticmsuexondencamopanocmosHHoUunepemMeHHol
émkocmu.
3aBHUCHUMOCTBAIEKTPOEMKOCTUIIIIOCKOTOKOHICHCATOPAOTILIONIAIUTUIACTHH,
pacCTOSTHUS MEXKy HUIMH U JUAJICKTPHUSCKON MPOHUIIAEMOCTH.
DHEPrUsICKTPUIECKOTONONA3aPIKEHHOTOKOHIEHCATOpa.
3apsaokaupaspsaoxkaxkonoencamopaiepe3pe3ucmop.
Yuenuueckuitaxcnepumenm,nabopamopuviepadomul,npakmuxkym
Oyenxacungzaumooeticmeua3apsHCceHHbIXmel.
HabnioodenuenpespawenusasnepeuusapaniceHHo20KOHOeHCamopagIHepeUuro
u3nyHenus

ceemoouooa. Mizyuenuenpomexkanusimokasyeni, CoOepHcaueikoH0eHcamop.
Pacnpeoenenue paznocmu nomenyuanos (Hanpsaicenus) npu
nOCNe008amMenbHOM COEOUHEeHUU

KoHOeHcamopos. VccnedosanuepaspsoakonoeHcamopadepe3pe3ucmop.

Tema2.[locrosiHHBIIDICKTpHYecKUHTOK. ToKMBpa3HbIXcpeaax(124acoB)

Tema2.ITocTOSHHBIMAIEKTPUUECKUUTOK(241aca)

DNEKTPUUECKUUTOK. Y CIIOBUSACYIIECTBOBAHUSAIICKTPUUECKOTOTOKA.
Ucrounuku Toka. Cua Toka. [IoCTOSIHHBIN TOK.
Hanpsxenne.3akonOMaansiydacTKaleny.

DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y AEIBHOE CONIPOTUBIICHUE BEILIECTBA.
[TocnenoBarensHOE, NapaIeNTbHOE, CMEIIAHHOE COEMHEHHNE TPOBOIHUKOB.
PaGora sanexrpuyeckoro Toka. 3akoH J[xoyns—IJIenna. MouiHocTh
3JIEKTPUYECKOTO TOKA.

O JICuBHYTpEHHEECONPOTUBICHUEUCTOUHUKATOKA. 3aKOHOMAIISITIONHOM
(3aMKHYTO¥) nekTpruueckoi rernu. KopoTkoe 3aMbIkaHue.
DNEKTPOHHAs MPOBOJAUMOCTHTBEPIBIXMETAIIIIOB. 3aBUCUMOCTD
COMPOTHUBIICHUSAMETAITIOBOTTEMIIEPATYPHI. CBEPXIIPOBOAUMOCTb.
DIEeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITyYKOB.

Cuna toka. [locTostHHBIN TOK. Y CIOBUS CYIIECTBOBAHUS TOCTOSIHHOTO
anekTpuueckororoka.Mcrounnkuroka. HanpsoxkenneUndD JICE. 3akon

OMa 111 yyacTKa LETH.

DNEeKTPUUECKOE CONPOTUBIIEHUE. 3aBUCUMOCTb COITPOTUBIIEHHUS OAHOPOIHOTO
MIPOBOJHMKA OT €T0 JJIUHBI U TUIOIIAIU MOMEPEYHOTO CEYSHHUSI.

VY 1e1bHOECONPOTUBIIEHUEBEILIECTBA.

[TocnenoBarenbHoOE, napajieNbHOe, CMEIIaHHOE COEJIMHEHUE
MIPOBOJHHUKOB.
PacuérpazBerBnénnsixanekrpuaeckuxieneit./IpasuraKupxeoga.Pabora
ANIEKTPUYECKOTro TOKa. 3akoH J[xoyns—IJlenna.

MOIIHOCTb 3JEKTPHUUECKOTO TOKA. Tennosas MowHOCMYb, 8bloeniemas Ha
pe3ucmope.

OJIC u BHyTpEHHEE CONPOTUBIIEHWE MCTOYHHMKA TOKa. 3akoH Oma s
MTOJTHOM (3aMKHYTOM ) 2JICKTPHYECKOM 1ernu. MOIHOCTh HCTOYHHKA TOKA.




[TorynpoBonuuku. CoOCTBEHHAs U TPUMECHAs! TPOBOAUMOCTh
noJynpoBoaHUKOB. CBolicTBa p—N-niepexona. [lonynpoBogHUKOBEIE
npuOOpBL. DIIEKTPUUYECKUI TOK B paCTBOPAX M PACIUIABAX 3JIEKTPOIHUTOB.
DNEKTPOIUTHYECKASTUCCOLUALUSA. DIEKTPOIIU3.

OneKTpruuecKkUUTOKBrazax.CaMocTosTeIbHBITMHECAMOCTOSATENbHBI P3PS,

Mounnus. [lna3ma.
Texunuueckue ycmpoticmea u npakmuyeckoe npumeHenue . aMInepmerp,
BOJIbTMETP, PEOCTAT, UCTOUHUKH TOKA, 3JIEKTPOHArpPEBaTEIbHbIE
IpUOOPHI,
AJIEKTPOOCBETUTENBHBIEPUOOPHI, TEPMOMETPCONPOTUBIICHU S, BAKYYMHBIH
JTUOJT, TEPMUCTOPBI U (OTOPEIUCTOPHI, TOTYIIPOBOTHUKOBBIN THO/I,
rajibBaHuKa. /[emoncmpayuu

1. VI3mMepeHneCHITBITOKanHAMIPSKEHHS.

2. 3aBHCUMOCTBHCONPOTUBICHUSALIMIIUHIPUYECKUXTTPOBOTHUKO

B OT JUIMHBI, IJIOLIAJAH MTONEPEYHOr0 CEYEHUs U MaTepuaa.

3. CmenaHnHOeCOeIMHEHUETIPOBOIHUKOB.

4.  Ilpsamoensmepenned/IC.KopoTkoe3aMblkaHHEr alIbBAHUUECKOTO

AJIEMEHTA U OLIEHKA BHYTPEHHET0 COMPOTUBIICHUSI.

5. 3aBUCHUMOCTHCOMPOTUBIICHUSIMETAINIOBOTTEMIIEPATYPHI.

6.  IIpoBOIUMOCTBINIEKTPOIUTOB.

7. VckpoBoHpa3psaunpoBOANMOCTbBO3AYXA.

8.  OmHOCTOPOHHSSTIPOBOAUMOCTHIUO/IA.
Yuenuueckuiiakcnepumenm,nadopamopuviepadbomul

1. I3yueHuecMenanHOroCOeJUHEHUS PE3UCTOPOB.

2. 3mepenned/|CucrouHnKaTokan eroBHYTPEHHETOCONPOTHBIICHHUS.

3. Habromenmessiekrposmsa.

KopoTtkoe3zambikanue.

Konoencamopeyenunocmosnno2o moka.
TexnuyeckueycmpoucmeaumexHoi02U4ecCKuenpoyeccyl :aMInepMeTp,
BOJIbTMETP, PEOCTaT, CUETUMK JIEKTPUUECKOI SHEPTUH.
Hemoncmpayuu

H3mepeHnecHIIbITOKAnHATIPSKEHISL.
Hccnedosanuesagucumocmucuniblmokaomuanpa’ceHusonsape3ucmopa,
JIAMNbL HAKATUBAHUS U C8EMOOU0OA.
3aBUCHMOCTLCOMPOTHBIICHUSIIMITHHIPUICCKUXTPOBOTHUKOBOT/JINHBI,
IUIOUIA/IM MIOTIEPEYHOT0 CEUEHUs U MaTepHuaia.
HccnedosanuesagucumocmucuibimokaomconpomusieHUAnpUnoCmoaHHoMm
HAaNPANCEHUU.

[Tpsimoensmepenned IC.KopoTkoe3aMbIkaHHETaIbBAHUYECKOT0JIEMEHTA
U OLIEHKa BHYTPEHHEro conpoTuBieHus. Cnocodwl coeounenus
ucmounuxos moka, 3/]C bamapeii.

Hccneoosanuepasznocmu nomeHyuanioemeNcoynoIocam UCHo4HUKa
MOKa Om CUlbl MOKA 8 Yenu.
Yuenuuecxkuitakcnepumenm,nadopamopuviepadomol,npakmuxym
Hcceneoosanuecmeuanno2ocoeOuneHuspesucmopos.
H3zmepenueyoenbro2oconpomueneHusnpo8oOHUKOB.
Hccnedosanuesagucumocmucuniblmokaomuanpa’ceHusoNsaiamnsl
HAKAUBAHUSL.
Yeenuuenuenpeoenausmepenusamnepmempa(sonommempa). Iamepenune
OJ1C 1 BHyTpEHHETr0 COMPOTUBIICHHUS UICTOYHUKA TOKa. Mccriedosanue
3asucumocmu I/C canveanuuecko2o s1emeHma om epemenu npu
KOPOMKOM 3AMbIKAHUU.

Hccnedosanuepaznocmu nomeHyuanioemeHcoynoIocamu UCmoyHuKa
MOKa om CUilbl MOKA 6 Yenu.
HccnedosanuezasucumocmunonesHoUMOWHOCMUUCIOYHUKAMOKAOM
CUTIbL MOKAL.

Habmonennesnextponmsa

Tema3.TokuBpazubixcpenax(64acon)

OnexTpuueckas IMPOBOJUMOCTb pPAa3JIMUYHBIX BEUIECTB. OJIEKTPOHHAs
MPOBOAMMOCTh TBEPIABIX METAJUIOB. 3aBHCUMOCTH COINPOTUBIICHHS
METAJIJIOB OT TeMIieparypsl. CBEpXIpPOBOIUMOCTb.




OJIEeKTpUYECKUid TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku.  CoOCTBEeHHass M NIpUMeECHass  IPOBOAMMOCTH
nosynpoBogHukoB. CpoiictBa p—Nn-nepexona. [lonynpoBoaHHUKOBBIE
npuOOpbl. DIEKTPUUYECKHM TOK B DJIEKTPOJIUTAX. OJEKTPOJIUTHYECKAs
Jucconuanus. DiekTpoin3. 3akoHsl Dapajest s AIeKTPOoIn3a.
DneKTpuueckuil ToK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEIIbHBIN
paspsn. PaznuuHble TUIIBI CAMOCTOSATEIBHOTO pa3psana. Monnus. [Inasma.
Texnuueckue  ycmpoticmea u npakmuieckoe npumeHeHue:
ra3opaspsiHble JIaMIIbl, AJIEKTPOHHO-JIy4€Bast TpyOKa,
MOJIYTIPOBOJTHUKOBBIE ~ MPHUOOPHI:  HUOJA, TPAH3UCTOpP, (POTOAMOM,
CBETOAMO/; TaJlbBaHWKA, paMHUPOBAHNE MEJIH, BHITUIABKA ATFOMUHHS,
3JIEKTPOHHAs! MUKPOCKOIUSI.
emoncmpayuu
3aBUCHUMOCTBHCONPOTUBIIEHUIMETAITIOBOTTEMIIEpaTyphl. [IpoBoguMOCTh
JIEKTPOJIUTOB.
3axonvianekmponusa@apades. Uckpogotipaspsaounpo8ooumMocms80-0yxa.
CpasHenue npogooumocmu Memanios u NOAYNpoOEOOHUKOS.
OHOCTOPOHHSAAIIPOBOAUMOCTHANOAA.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKMUKym
HaOmonenue »snektponusa. H3amepenue 3apsaoa 0OHOBANEHMHOZ0
UOHA.
HccnedosanuesagucumocmuconpomusieHusmepmope3ucmopaommem-nepa-

mypbi.
CHAMUeBOIbM-aMNEPHOUXAPAKMEPUCMUKUOUOO.

OUBNYECKHUUITPAKTUKYM(164acoB)

Cnocobvl usmepenus puzuueckux 8eIUUUH ¢ UCNOIb308AHUEM AHATIO208bIXU
YUPDPOBLIX USMEPUMETLHBIX NPUOOPOE U KOMNLIOMEPHBIX OAMYUKOBLIX CU-
cmem. Abcomomuble U OMHOCUMENbHbIE — NOSPEUHOCIU — USMEPEHUL
Qusuueckux senuyun. Oyenka epanuy nocpeuHocmell.
IIposedenuexoceeHHbIXUZMEPEHU, UCCIe008AHUNI3ABUCUMOCTEUDUIU-
YeCKUX BeUYUH, NPOBEPKA NPEVSIOHCEHHBIX cunomes (8b100p uz pabom,
ONUCAHHBIXEMEMAMUYECKUXPAZ0eNaxX« YueHUuuecKuuaKCnepumenm,ia-
bopamopHbvie pabomol, NPAKMUKYM»).

PesepB(2uaca)

Peseps(104acoB)




TemaTuueckoe IJIAaHUPOBaHHUE 10knace

IIporpamMHoe conepxaHue

Kon- Pa3znen 1. HayuHble MeTOABI MO3HAHUS 2/54 Kon-Bo
BO qacoB
4acoB Ha
Ha yrayon
0azoB €H HOM
oM YPOBHE
YPOBH
e
1 dusnka—Hayka o npupojae. Haydnbsie METO bl MO3HAHUS OKPYKAIOIIET0 MUpa. Pojih 3KCIIepuMEHTa B TEOPUH B TIPOIECCE TO3HAHUS 1
pUPOAbL. DKCIIEPUMEHT B (u3nke. MoaenupoBanue GU3NYECKUX SIBICHUN U MPOIIECCOB.
JlemoHcTpanuu 1. AHAJIOTOBBIE ¥ IU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JaTUUKH.
1 Hayunbie runore3sr. @u3nuecKue 3aKOHbI U TCOpUH. [ paHUIIBI IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. 1
[Tpuntmn coorBercTBUA. Ponbu MecTo (pu3HuKku B JOPMUPOBAHUU COBPEMEHHOW HAYYHOU KApTUHBI MUPA,B MPAKTUYECKOM
NEeITEILHOCTH JIIOICH.
CnocobviuzmepenusaguzuiecKkuxeeiudyuH (aHan0208vieuyuh)posvie 1
uzMepumenbHulenpubopbl, KOMNLIOMEPHBLEOAMYUUKOBLLECUCTIEMDL).
Tozpewnocmuuzmepenutipuzuueckuxeeauyut (adcoomuasu
OMHOCUMENbHAS).
MooenuposanuegpuzuueckuxsagieHuunpoyeccos(mMamepualbHas 1
MOYKA,abCconNtOMHOMEEPA0Emeno, UdeanbHAANCUOKOCHIb, UOEAbHbILRA3,
MOYEUHBIU3APSIO).
Jlabopamopnaspaboma: H3mepeHuecunblmokauHanpaiceHuasyenu 1
NOCMOAHHO20MOKANPUNOMOWUAHATO208LIXUYUPDPOBLIX
uUsMepuUmenbHuiX npuUbOpPos.
Tema: Mexanuka  18//354
2.1 Kunemaruka4/104
1 Mexanudeckoe aBrkeHne. OTHOCUTETFHOCTh MEXaHUIECKOTO

nekeHus. Cucrema orcuéra. Tpaekropus. [lepemenienue,
CKOPOCTH (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpEHHE MaTepUaIbHON TOUKH, UX MPOEKIIUU HA OCH
CUCTEMBIKOOP/IMHAT.




CroxeHne nepeMeneHui U CI0KEHUE CKOPOCTEH.
PaBHOMEpHOENPABHOYCKOPEHHOCTIPSMOJIMHEHHOEIBUKEHHE.
I'paduku 3aBUCIMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS,
MyTH U TIEpEMENICHHs] MaTepHaIbHOM TOUKH OT BPEMEHHU.
CBobOoHOE TTaZIcHHE.

Y ckopeHrnecBoOOHOTOIaICHU

S

Hesuoicenuemena,bpoutenH020n00Y 210 MK2OPUZOHINY.

3asucumocmovroopouram, cKopocmuu YyCKOpeHuss MamepuaibHou
MOYKUOM 8PEMEHU U UX 2PADUKU

Pewenue 3a0aunomeme «/{susicenue mena,opouenno2o nooy2nom K
20pU3OHMY»

Kpusonunelinoeqsmxkenue. [ BmkeHneMarepuaibHONTOUKH
10 OKPYKHOCTH C TIOCTOSIHHOM T10 MOJIYJIFO CKOPOCTBIO.
VYTi0Basi CKOPOCTS, JIWHEWHas CKopocTh. [leproa u yactora
obOpaienus. [{eHTpocTpeMUTETBHOE YCKOPEHHE

JIaGopartopHas paboTa: M3yueHueHe paBHOMEPHOTO
JBUKEHMSI C LIEJIbIO OIpeIeTIeHNs] MTHOBEHHOM
CKOpOCTH.

LlenmpocmpemumenvHoe (HOpMAbHOE), KACamelbHOoe
(maHeeHyuaIbHoe)unoaIHOeyCKOPEeHUEMAMeEPUATbHOUMOYKY

Pewenueszaoau

Jlabopamopnasapaboma: Hccrnedosanuezasucumocmunepuooa
00paujeHuss KOHUYeCK020 MAAMHUKA OM €20 Napamempos

2.2 Ilunamuxka 7/104 2.3 CraTtuka

[TpurmunorHocurensHocTUl ‘anuines.llepBplitzakoH
Herorona.MHepuumanbHbIECHCTEMBIOTCUETA.

Maccarena.Cuna.llpuanuncynepnozununcui. Bropoi
3akOHHBIOTOHAUISIMATEpUAIBHONTOUKH. TpeTuiizakoH
Herorona 1y MaTepuaibHbIX TOYEK

Heunepyuanvuviecucmemviomcuéma(onpeoenenue,npumepul). Bec
mena, 08UNCYUe20Csl C YCKOPEHUEM




Craruka(1u34)Crnooiceruecun, NpULoHCeHHbIXKMBEPOOMYMEIY.

Craruxa(2uz4)l]enmpmsocecmumena.

3akoHM BceMHUpHOTro TaroteHus. Cuna tsoxectu. [lepsast
KOCMMYECKasi CKOPOCTb

Cunaynpyrocru.3akoHnl yka.Becrena.

IKBUBAIEHMHOCNbEPABUMAYUOHHOUUUHEPIMHOUMACCHL. 3A8UCUMOCTb
VCKOpeHUst c60O00H020 NAOEHUsL OM 8bLCOMbBL HAO NOBEPXHOCHBIO
niaHemvl U om 2eocpaguueckou wupomol. /leudcenie HebecHvlx mei
u

uxcnymnuxos.3akonviKennepa.

Jaenenue.l' uopocmamuuecxkoeoasnenue. CunaApxumeoa

Pewenuezaoauomeme«/Junamuxay

Tpenue.Bunsitpenus (1mokos, CkoibxeHus, kaueHus).Cuna
tpenus. Cyxoe TpeHne. Cuia TpeHHs CKOJIbXEHUS U CUIIA
TpeHus nokos. Koapduument

TpeHus.Cuita CONPOTUBIIEHUS IIPYU IBUKEHUU TEJA B
KHUJKOCTHU WU rase.

[ToctynarenbHoe U BpalarenbHOE JBUKEHNE a0COTOTHO
TBEPAOIO Tena.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. [lnedo cumsl.
VYcnoBus paBHOBECHS TBEPIOTO TeEIIA.

(Cratuka3uz4) Yemoiiuusoe, neycmotiuugoe, be3paziuynoe
pasHosecue. Jlabopamoprnas paboma. Uzmepenue kosghguyuenma
MPeHUAN0BeNUUHEY2N108020K03P PpuyuenmazasucumocmuFmp(N).

IIpakmuxym«H3mepenuepagnooeiucmayoueticuinpuo8u’ceHuu
OpYCcKa no HAKIOHHOU NIOCKOCTIUY

Ipaxkmuxym« Uzmepenuepasrooeticmayoweicunnpuo8u*CeHun
OpycKka no HaKIOHHOU NIOCKOCMUY




JIabopatopnasipabota «VccnenoBanue ycaoBUiipaBHOBECHS
TBEPOTO TeJa, UMEIONIETO OCh BPAILCHHS.

(Craruka4uz4)JlaboparopHaspaboTta«lI3yuenneycroiiunBoctu
TBEPAOTO TEJIa, UMEIOLIETO IUIONIA b OTIOPHL. )

2.4 3akoHbIcoXpaHeHHsIBMeXaHUuKe6/10uac

Hmnynbc MaTepuanbHON TOYKH (Tea), CUCTEMBI Ma-
TepUabHbIX TOYEK. VIMITyJIbC CHIIBI U U3MEHEHUE UM-
IyJbcaTena. 3aKOHCOXPaHEHUAUMITYJIbCa. PeakTuB-HOE
JIBHKEHHE

Momenmumnynoca mamepuanvrot mouxu.llpedcmaenenueo
COXpaHeHUuu MO-MeHMa UMNYIbCA 8 YEHMPATbHBIX NOJSX.

Llenmpmacc. Teopemaoosudscenuuyenmpamacc.

Pemeﬂue3adalmomeme«3al<0HcoxpaHeHuﬂwvmyﬂbca»

Paboracuibr. MOIIHOCTHCHUITEL.

KunernueckasnneprusimatepuanbHoriTouku. Teo-pema 00
W3MEHEHUU KUHETUUECKOU SHEPTHH.

Pabomacunvinamanomunaxoneunomnepemeweruu. I paguuecrkoe
npeocmasieHue pabomsl CUbL.

Ipakmukym«H3mepenueumnynbcamena NOMOPMOIHOMYRYIMU. »

Tpaxmuxym«Hzmepenueumnyibcamena nomopmMo3HOMYRYmu. »

[TorennnanbHas sHeprus. lloTeHnnanbHas SHEpPrus yrnpyro
nedopMupoBaHHOH npykuHbl. [loTeHIManbHas SHeprus Tena
BOJIM3M noBepXHOCTH 3emiu. [loTeHuansHbie 1
HENOTEeHUHATbHbIECHIIBL. CBA3bPa0OTHIHETTOTEHIINATbHBIX CUIT
C U3MEHEHUEM MEXAHUYECKOW PHEPTUU CUCTEMBI TEIN

3aKOHCOXpaHEHUSAMEXaHUYECKOUIHEPTUH. Y IPYTHen
HEYIpyrue cTonkHoBeHUs. JlaboparopHas
paboTta«3yueHneabCcoMOTHOHEYTIPYTOTO yaapac MOMOIIBIO
JIBYX OJTMHAKOBBIX HUTSHBIX MAsTHHKOBY




HomeimuaﬂbnaﬂenepeuﬂmeﬂaeodnopO()HOMepa6umauu0HHO/vzn0/ze.
HOmeHb;uaJlbHClﬂSHEpZM}Zm€ﬂd€2paeumauuOHHOMI’ZOJZEOOHOpOaHOZO

wapa(enympuueneuiapa). Bmopaskocmuueckasckopocmo. Tpemovs
KOCMUYECKAsICKOPOCHb.




YpasnenuebeprhyinuonaudeanbHoUNCUOKOCMUKAKCIeOCBUE3AKOHA
COXPAaHeHUs MEXAHUYECKOU IHEPUU.

Jlabopamopnasapaboma« OnpedenenuepadomulCUIbmMpeHUsnpu
O0BUIICEHUU MeNA NO HAKIOHHOU NIOCKOCHU. »

Paznen3: MoJiekyJasipaas pU3MKa ¥ TepMoauHaAMuKa 24/49

3.10cHOBBI MOJIEKYJIAPHO-KHHeTHYeCKO# Teopun9/15

OCHOBHBIETIOIOKEHUSMOJIEKYIISIPHO-KUHETHYECKOUTEOPUU T
UX ONBITHOE 000CHOBaHKE. BpoyHOBCKOE TBUXKEHHE.
Huddy3us. Xapakrep IBIKCHHUS U B3aMMOJICHCTBHS YaCTHII
BelecTBa. MoACIUCTPOCHUATA30B, KU IKOCTEHUTBEPABIXTEN U
00BsICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3TUX MO/IEIEH.

Macca u pazmepsl Mosekyn. Konmuectso BemecTsa.
[TocrosnnasiABoraspo.TennoBoepaBHoBecue. TemnepaTtypau
e€ usmepenue. lllkana remneparyp Llenscus

Pewenues adau

Pewenue 3a0au

Jlabopamopnas paboma: Hccredosanue npoyeccaycmanosietst
MENI0B8020PABHOBECUINPUMENTO0OMEHEMENCOY20PAUEUUXONOOHOU
800011

Mogens naeansHoro raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-
KHHETHYECKOUTECOPHHIHICATbHOTOTa3a.

AOcomoTHas TeMIiepaTypa Kak Mepa CpeHe KHHETUYECKOM
SHEPTUU TEIJIOBOTO JBMXKEHUS YACTHUIL
ra3a.lllkana remneparyp KensBuna.

MooenvuoeanvrozozazasMKT:yacmuyvleazads8uicymes XaomuyecKu
U He 83aUMOOelCm8YIom 0pye ¢ Opy2oMm

CesazvabconromuomemnepamypulmepmMoOUHAMUYeCKOUCUCMEMbICO
cpeoHell KUHemUYecKol 3Hepaueli NOCMynamenbHo20 menjio8020
0BUDICEHUSL €€ yacmuy




Pewenuezaoaunomeme« OcnognoeypasHenuemonekyiapHo-
KUHemu4eckou meopuuy

I'a3oBbIe3akoHBbl. Y paBHeHUeMenaeneeBa—KutanelipoHa.
3akon anpToHa

I/ISOHpOHeCCBIBI/I,Z[eaJII)HOMFaBGCHOCTOHHHBIMKOJ'H/I‘IGCTBOM
BCIICCTBA

Ipakmukym«H3yuenueusomepmuieckoconpoyecca (PeKoMeHO08aHO
UCNONb306aHUE YUPDPOBOU 1AOOPAMOPUL) »

Ipaxkmuxym«H3yuenueuzomepmuieckoeonpoyecca (PeKomeHO08aHo
UCNONb308aHUE YUPDPOBOLL TabopamopuL)y

Pewenuezaoaunomeme«l azosviezakonsly

['paduueckoe mpeacTaBIeHUE U30MPOLIECCOB:U30TEPMa,
n30X0pa,n300apa.

Jlaboparopuaspabora: OnpeeeHHIeMacChIBO31yXa B
KJIACCHOM KOMHATe Ha OCHOBE M3MEpEHHIA 00bhEMa
KOMHATBI, IaBJICHUS U TEMIIEPaTyphbl BO3AyXa B HEH.

Jlaboparopnaspabora«l3yuenue nzo0apHOromnpoiecca»

Peuwenue 3a0au no meMe«H30np0L;eccw6u0eaﬂbHOM2a3e C
NOCMOAHHbIM KOJzuqecmeomeeu;ecmea.Fpadmuecxoenpe()cmaeﬂeﬁue
uszonpoyeccos. uzomepma, uzo-xopa, u306apa»

Pewenue 3a0au no meme ((Hs’onpoueccw 6 UOeanbHoOM 2aze C
NOCMOAHHbIM KOJIUYECMBOM seujecmaed. Fpaqbu%cxoe npedcmaeﬂeHue
uszonpoyeccos. uzomepma, usoxopa, u306apa»

Oboowarowutiypoxknomeme« OCHOBLIMONEKYIAPHO-KUHEMUYECKOLL
meopuuy

3.2 Tepmonnnamuka. TenoBbie MammHbI(20)

OcHoBbl TepmoanHamuku (10)

TepmoanHamuueckas cucteMa. BHyTpeHHs SHEPTUs
TEPMOIMHAMHYECKOUCUCTEMBINCIIOCOOBIEEN3MEHEHHS.
KonndecTBo TemnoTsl 1 paboTa.

BHyTpeHHASIHEPTHSI0AHOATOMHOT OM1€aIbHOT 0T a3a.

3aoanuesnewnuxycnosui onal/[cucmemvi. Bhewnueusnympenue
napamempui.Ilapamempuol T/{cucmemvikakcpeOHue3Hauenua8euduH,
ONUCHLIBAIOWUX €€ COCMOAHUE HA MUKPOCKONUYECKOM YDOBHE.




Hynesoenauano mepmoounamuxu. CamonpouseonvraspenaxcayusT/]
cucmemvl K menio8oMy pasHOBeCUIO.

Mooenv udeanvrnozo 2aza 8 mepmoOUHAMUKE — CUCEMA YPAGHEHUIL:

ypasnernue Menoeneesa—Knanetipona u évipasicenue 0151 GHympeHHell
SHepauU. Y cnosuanpumenumocmudmoumooenu.: HU3KasKOHYeHmpayus

yacmuy, 8bICOKUe memnepamypol

Buael Tenonepenaun: TENIONPOBOIHOCTD, KOHBEKLIHS,
W3JIy4eHue. Y IeNbHasITeII0EMKOCThBeNecTBa. KomndyecTBo
TETUIOTHITPUTEILIONEPEIAYE.

[Tonsitueobannadbaruomipoiecce.llepBpiiizakoH
TEPMOAMHAMHUKH

Ksazucmamuueckueunecmamuyeckuenpoyeccoi.
OnemenmapHnaapabomasmepmoounamuxe. BoruucieHuepabomuino
epaguxy npoyecca Ha pV-ouacpamme

Yoenvnasumonsapuasmennoémxocmusewecmea. YpasuenueMartiepa

Yoenvuaamennomaceopanusmonnusa. Pacuémxonuuecmseamennomoi
npu menjyionepeoave

HpI/IMeHeHI/Ie IEPBOro 3aKkOHa TCPMOANHAMUKHU K
H30np0ueccaM.Fpa(bI/IquKaﬂI/IHTepnpeTauI/I;Ipa60THra3a.

BropoiizakontepmonuHamuki. HeoOpaTuMocThIIpoIIecCOBB
pHUpo/Ie.

PemeHue3adaqnomeme«ﬁpwweHeHuenepeoeosaKOHa
mepMO()uHaMMKU K Uzo-npoyeccam»

KonuuecmsomennomuviupabomaxakmepvluzmeneHUsA8HYMPeEHHel
anepeuuT/[cucmemsi

BmopoiizakonmepmoounamukuoianepagHo8ecHbiXnpoyeccos:
HeBO3MONCHO
nepeoamvmenyiomyomooneexoi00nocomenakboieenazpemomyoes
komnencayuu (Knayzuyc).




DKonornyeckue npoOIeMbITeITIOIHEPTETUKH.
JlaGoparopHnasipabora«3mMepeHneyaeIbHONTEI0-EMKOCTH

JlabopatopHrasipabora:lcciie1oBaHHETIPOIIECCA0CTHIBAHHMSIBEIIIECTBA.

Ipakmuxym«.Uccredosanueadouabamnozonpoyeccay

Ipakmuxym«Hccredosanueaouabamnoconpoyecca

Oboowarowuiiypoxnomeme« Ocho8blmepmMoOUHAMUKILY

3.3ArperaTnble cocTosiHus BenecTBa. ®a3oBbie nepexoabis/14

[Tapoo6pazoBanuenkonaeHcanus. MicnapenuenkuneHue.
AOCOIIIOTHAs M OTHOCHUTENBHAS BIAXKHOCTh BO3lyXa.
Hacpimenneniinap

VY nenbHasTemoranapooOpa3zoBaHus. 3aBUCUMOCTh
TEMIIEPATYPBIKUIICHUSOTIaBICHHUS.

Hacviwyennvie u nenacviyyennvie napvl. Kauecmeennas zasucumocmo
NIOMHOCIMUU OAGIeHUSI HACLIUWEHHO20 NApa Om MemMnepamypol, Uux
He3a8ucCuMocms 0om 00béMAa HACLIWEHHO20 napa. 3a8ucumocms
memnepamypsi KUneHusi Om O0ae1eHuUs 6

IHCUOKOCTNU.

Pewenuezaoaunomeme« AbconomuasuommnocumenbHaseiaiCHOCHb»

Jlabopamopnasapaboma«H3yuenueceoiicmeHacblueHHbIXNAPo8s. »

Tsépnoereno.Kpucramummueckue namopdHsleTena.
AHH30TPONUACBOUCTBKPUCTAILIOB. JKNIKHEKPUCTAIIIBL.
CoBpeMeHHbIE MaTepHaJIbI.

[InaBneHuenkpucTamu3anus. Y [elbHasTerIoTariaBiIeHus.
Cybnumarus. YpaBHEHHUE TEIJIOBOTO OallaHca.

Hedhopmayuumeépoocomena. Pacmsicenueucocamue. Cosue. Mooy
FOnea.Ilpedenynpyeuxoepopmayuii.

Tennogoepacutupenuercuokocmenuumeaépovixmei, oovémHoeu
JIUHelHoepacuiupeHue.




AHeapmMoHUuZMmMenno8ulxKkoiebanuiiacmuysewecmeakaknpuiuHa
Meni068020 pacuupenusi mei (Ha KauecmeenHom YposHe).

JIaGoparopasipabora «I3MepeHHEOTHOCUTEIBHOM BIAXKHOCTH
BO3yXa.»

Jlaboparopasipabora«lzmepenne momynsFOHra»

O06001mamMUHypPOKIOTEeMEKATPETaTHBIECOCTOSHUS
BELIECTBA

IIpeobpasosanuesnepeuuspazosvixnepexooax. Ypasnenue
mensio6020 banauca.

Togepxrnocmuoenamsaxcenue. Koaghpuyuenmnosepxnocmmozo
Hamsaxcenus. Kanunnapuvle s6nenus.

Jlasnenuenoouckpusiénuolinosepxnocmoiodxcuoxkocmu. opmyna
Jlannaca.

Pa3znend Dnexkrpoaunamuka 22/55

4.1 dnexrpocraTuka 10/

4.1 DnexkTpuyeckoenose 25

DnekTpu3anus Tel. OJeKTpudyeckui 3apsna. JIBa Buaa
AICKTPUYECKUX 3apsfoB. [IpOBOAHUKM, ITUANEKTPUKUA U
MOJIYITPOBOJIHUKU. 3aKOHCOX PAHEHUAIIIEKTPUUECKOTO
3apsana.Bzaumopeiictuesapsinos.3akonKynona. Toueunsrit
AIEKTPUUECKUN 3aps/I.

Onexrpuueckoenone. HanpsxEHHOCTBAIEKTPUYECKOT OTIONS.
[IpuHIUI Cynepro3UIUK 3JIEKTPUYECKUX rosel. JInnun
HAIPSHKEHHOCTH DJIEKTPUYECKOIO OIS,

Ilonemoueunocozapsaoa.llonepasnomeprosapsscennouicgepuol.llone
DPABHO-MEPHO 3aPAHNCEHHO20 NO 00BbEMY wapa

Tlone pasnomeprosapsasicenHolibeckoOHeUHOUNI0CKOCMU

Pewenueszaoau

Pa6OTaCI/IJIBJ'ICKTpOCTaTI/I‘-ICCKOF onoji.Ilorenuan.Pa3zHocts
IIOTCHIIMAaJIOB

[TpoBOTHUKNUANIIEKTPUKUBAIEKTPOCTATUYECKOM TOJIE.
JusnexTpudeckas MPOHULAEMOCTb.




Homenuuaﬂbnocmb oJleKmpocmamu4eckozo noiA. HomeHuuaﬂbHaﬂ
OHep2us 3apﬂ0a 6 dleKmpocmamudeckKkom noie.

KapmunvinunutinanpsascénnocmusmuxnoneuudKeunomeHyua b Hbix
N0BEPXHOCMEI.

Oonopoonoesnexkmpuueckoenoe. C6536HaANPAHCEHHOCMUNONAU
PA3HOCMU NOMEHYUATI08 OJisl INEKMPOCMAMULECK020 NS (KAK
00HOPOOH020,MAKU HEOOHPOOHO20).

Onexkrpoémkocts. KonaeHcarop.

DIeKTPOEMKOCTBILIOCKOTOKOHICHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCAaTopa

HapaﬂﬂeﬂbﬂoecoeduHeHueKOHdeHcam0p06

TlocnedosamenvroecoeOuHeHUEKOHOEHCAMOopos

Jlabopamopnas paboma: Pacnpedenenue paznocmu nomenyuaios
(HanpsaICeHUs)NPUNOC1e008amMeNbHOMCOEOUHEHUUKOHOEHCAMOPO8.

JlaboparopuaspadboTa«3MepeHneITeKTPOEMKOCTH
KOHJIEHCATOpa.»

O0606mmamuil ypoknoreMe«JIeKTPOCTaTUKA»

O0600marmuypoKnoTeMe«IeKTPUIECKOSTIONE)

ﬂBuOiceHu€3apﬂ9fC€HHOﬁ'{acmul4blGOOHOp00H0M3Jl€Kmpu7~l€CKOMI’ZOJl€.

Jlabopamopnaspaboma« Habnooenuenpespawenussnepeuu
3aPAHCEHHOLOKOHOEHCAMOPABIHEPLUIOUTYYEHUACBEMOOUOOd. »

LPewenuezaoay

TexHuYeCKne yCTPOUCTBA M MTPAKTHYECKOE TIPUMECHEHUE:
AIIEKTPOCKOII,AIEKTPOMETP,3ICKTPOCTATHYCCKASI3AIIHTA,
3a3eMJICHHE DIIEKTPOIIPUOOPOB,

TexHHUeCcKne yCTpOMCTBA M MPAKTHUYECKOE
IIPUMEHEHHE: KOHJIEHCATOP, KOIMPOBAJIbHBII
anmapar, CTpyMHBIN IPUHTEP

Texnuyeckue ycmpoucmsa u npaKmuieckoenpumMeHeHue: KOHOeHCamop,
KONUPOBAbHLILL annapam, CMpYUHblil npuHmep, 2enepamop Ban oe
I'paaga.




Pewernuezaoaunomeme« Qﬂekmpuqecmenwze»

Pewenuezaoaunomeme« 3]l€KmpM‘l€CKO€n0]l€»

Obobwarowuitypoknomeme« NeKmMpuU1ecKoenoe
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DJIEKTPUUECKUITOK. Y CIIOBUSACYIIIECTBOBAHUS
ANEKTPUUECKOT0 ToKa. MIcTouHMKH TOKA.

Cunatoka.llocTosunsliitok. Hanpsbxenue.

HanpsorcenueUu3/]CE

HpaKmuKyM«Hccxzed0eaHues’ae‘ucuMocmucuﬂblmomom
HanpﬂOfceHuﬂaﬂﬂﬂaMl’lblHdKClJlMGdHu}i. »

HpaKmMKyM((HCCﬂeaOGGHM6361614014]!/10017’114CUJlblI’I’ZOKClOWlHanpﬂ.?fceHuﬂ
07151 JIAMAbL HAKATUBAHUSL. »

3akoHOMa1sTydacTKalenHy.

DJEKTPUIECKOE COMPOTHUBIICHUE. 3aBUCUMOCTBCOIPOTHBIICHUS
OJTHOPOTHOT OITPOBOTHUKAOTEr O/JTMHBIMILIOIIAIUIIONEPEUHOTO
CEUCHHS.

Y 1enpHOECONPOTUBICHUEBEIIECTRA.

HOCJ’IGI[OBB.TCJ'IBHOC, NapajuICJIbHOC COCAUHCHUEC IIPOBOAHUKOB.

CwmenraHHoe CoeTMHEHUE TTPOBOTHUKOB

KOHdeHcamopguenunocmo;mﬂoeomomz

TeXHl/lUBCKueycmPOﬁcmGClumeXHOJZOZI/lll€CKM€I’lp01/l€CCbZ Jamnepmemp,
6ojibmmemp, peocmani, cHemdyux 3]Z€Kmpull€CKOIZ IHepcuu

Pewenuesaoaunomeme«3axonOmaonayvacmrayenuy

PaboTasnexrpuueckororoka.3akon/>xoyns—Ilenua.
MOIIHOCTb 3JIEKTPUUECKOTO TOKA.




O JICUBHYTpEHHEECONPOTUBICHUENCTOYHUKATOKA.3aKOH
OmMa Ju1st TOJTHOM (3aMKHYTO#) 3JIEKTPUUYECKOM eI H.
KopoTtkoe3zambikaHue.

Pacuémpazeemenénuvixanekmpuuecxkuxyeneil. I lpasunaKupxeogha

Pacuémpazeemenénuvixanekmpuuecxkuxyeneil. I lpasunaKupxeogha

Pacuémpazeemenénnvixanexmpuueckuxyeneil.l IpasunaKupxeopa

Toku B pa3In4yHbIX cpeaax 6/15

DNEKTPOHHAANIPOBOUMOCTHTBEPIBIXMETAIIIIOB.
3aBUCHMOCTHCONPOTHBIICHUSAMETAITIOBOTTEMIIEPATYPHI.
CBepXIIpOBOIUMOCTb.

ONEKTPUYECKUNTOKBBaKyyMe. CBONCTBAIEKTPOHHBIX
ITy4KOB.

3asucumocmsconpomusIeHuAMemanio8ommemnepamypbol.
Csepxnposooumocmo.

PewenuepacuemnvixzadaucasHo3adanHoOUUHes8HO3A0AHHOU
Pu3UUecKoliMOo0enbIOCUCNONb308AHUEMOCHOBHBIX3AKOHOBUDOPMYL
NOCMOSIHHO20 MOKA.

PeuwieHuekauecmeeHHbIX3a0ay, mpeodyiouuxnpumeHeHUs i3 HAHUiu
3AKOH08 NOCMOSIHHO20 MOKA.

[TonynpoBonHuKH.CoOCTBEHHAIUITPUMECHASITIPOBOUMOCTD
MIOJIYTIPOBOJITHUKOB. CgoiicTBa p—n-
nepexofa. [loaynpoBoJHUKOBBIE TPHUOOPBI.

ONEeKTPUYECKUUTOKBPACTBOPAXUPACILIABAXNIEKTPOJIUTOB.
ONEKTPOIUTHYECKAs JUCCOLUALIM.
DnexTponus.

3axonvi@apadesonsasiekmponusa.

Jlabopamopuaspaboma: HccneoosanuezasucumocmuI/[C
2a/1bBAHUYECKO20]IeMEHMAOMBPEMEHUNPUKOPOMKOMIAMBIKAHUU




TexnuueckueycmpolicmseaunpakmuyecKkoenpumereHue: 2a30paspsonsle
JIaMAbl, INeKMPOHHO-TYYesas mpyoKa,

DnekTpuyecKkuiTokBrazax.CaMocTosTeIbHbINN
HECAMOCTOSITEIbHbBIN pa3psia. Monuus. [1na3zma.

Jlaboparopuasipabora: 3smepenned ICUBHYTpEHHETO
CONPOTUBIICHUSIUCTOYHUKATOKA.

Jlabopamopnaspaboma:HcciredosanuepazHocmunomenyuaios
MeAHCOYNOIOCAMUUCTNIOYHUKAMOKAOMCUNBIMOKABYENU.

Pa3.711/l'-lHbl€I’I’lui’lblCCIMOCI’I’ZOﬂWlGJZbHOZOpClB’p}Zaa

TexnuueckueycmpoucmeaunpakmuieckoenpumeHeHue:
HOYNPOBOOHUKOBbLE NPUOOPBLL: OUOO, MPAHIUCTOP, POMOOU00,
€c68emoouoo0

TexHuquKueycmpoﬁcm 6AUNPAKMUYECKOENPUMERERUE.  cA/IbE6AHUKA,
paqbuHupoeaHueMedu, BblN1ACKAANIOMUHUSA, DJIEKIMPOHHAAMUKPOCKONUU

Pe3epBHoe Bpemsi 1

®usuyeckuii npaktuxkym 10

Tpaxmuxym« H3mepenuepagnodeticmeyioueticuinpuosuiCeHuudpycrano
HAKJIOHHOU NJIOCKOCTU. »

Tpaxmuxym« Hzmepenue pasHodeticmsyoueicutnpuosuliCeHuuopyckano
HAKJIOHHOUNAOCKOCTIU. »

Ipaxmuxym« H3mepenuexorh@uyuenmano8epxHoCmHOLOHAMANCEHUS»

Tpaxmuxym« H3mepenuexosghpuyuenmano8epxHoCmHOSOHAMANCEHUS»

Tpaxmuxym«Hzmepenuexoaphuyuenmanosepxnocmmuoeonamsioicerus.
HszmepenueabconiomnotenaricHocmuso30yXxauoyeHKamaccolnaposs
nOMeWeHUUY

Tpaxmuxym «Mzmepenuexodaghpuyenma no8epxXHOCMHOL0 HAMAICEHUSL
Hzmeperueabcontomuou 1axcHoCmuy 8030yXa UOYEHKA MACCbl NAPO6s
nomMeweHuuy

THpaxmuxym»HccredosanuecmeuaHno2ocoeOUuHeHUAPE3UCHOPO8«




IHpaxmuxym«HccredosanuecmeuaHno2ocoeOUHeHUAPE3UCHOPO8«

Tpaxmuxym«Pacnpedenenuepaznocmunomenyuanos(HanpsjiceHus)npu
noc1e008amenbHOMCOeOUHEHUUKOHOEHCAMOPO8)

Ilpakxmukym«Pacnpeaenenne pa3HOCTH NOTEHUUATOB (HANPSIsKEHN 1) PH
MOCJIe0BATEILHOM COeJUHEHUU KOHIEHCATOPOB)




COJAEPKAHUE YYEBHOI'O ITPEIMETA «®U3UKA» 11kaacc

ba3oBblii ypoBeHb(24aca)

Yriy0J/1eHHbIH YpoBeHb(54acoB)

PA3JIEJI4.2JIEKTPOANHAMUKA(11y)

PA3/IEJI4.2JIEKTPOANHAMUKA(27 u)

Temad.Macnummnoenone. InekmpomacHumnaaunoykyus(l1v)

Temad.Maznumnoenone(14u)

[TocTrosiHHbIE MarHUTHL. B3aumoieiicTBUE MOCTOSIHHBIX MArHUTOB. MarHutHoe
nosie. BekTop MarHuTHOM MHAYKIUU. [[pUHIMI CylIeprIO3UIIMA MarHUTHBIX
nosjei. JlunnnmarauTHoMMHAYKIMU. KapTHHaTMHUIMarHATHOUMH YK U

B3anMopeiicTBHE MOCTOSTHHBIX MATHUTOB U ITPOBOJTHUKOB C TOKOM.
MarsuTtHoe 110JI€.
BexropmarautHOMMHAYKUUA. [ [puHIIUIICYIEPIIO3UIIUMMATr HUTHBIX
nosei. JInHuMMaraHn THOMMH IYKIIMKU. MarHu THOEN0JIEPOBOIHUKACTOK




MOJISATIOCTOSIHHBIXMAarHUTOB. (MpsIMOTONIPOBOIHUKA,KATYIIKUUKPYroBoroBuTka).Oneirdperena.Cuna

MaruuTHOEnoJIePOBOAHUKACTOKOM. Kap THHATMHUMMH AYKITMH Awmmnepa,eénanpapiennenMonyiib.Cunallopeniia,e€HanpaBieHUEUMOTYb.
MarHMuTHOIO JIBr>xeHue 3apsKeHHOM 4acTHIIbl B OAHOPOJAHOM MarHuTHOM noje. Pabota
OJISUTMHHOT OITPSIMOT OIIPOBOJHUKAU3aMKH yTOT OKOJIBLIEBOTOIIPOBOIHUKA, cunsl JlopeHna. MarautHoe nose B Beuiectse. Peppomaznemuru, napa- u
KaTylmku ¢ TokoM. OnbIT Opcrena. BzanMoneiictBue NpoBOJHUKOB € TOKOM. | duamazHemuku
Cuna Amnepa, €€ MOJlyJIb U HAalIpaBJICHUE. Texnuueckue ycmpoicmea u MexHONO2UYecKue npoyeccvl: NPUMEHEHUE
CunaJlopenna,eémoynpuHanpasieHue. [ BUkeHne3aps>KeHHONYaCTULBIB IIOCTOSTHHBIX MarHuToOB, 3JIEKTPOMAarHUTOB, TeCTEeP-MYJIbTUMETP,
OJIHOPOJIHOM MarHuTHOM IoJie. PaboTa cuiiel AIIEKTPOABHUTraTeNb SIKOOM, YCKOPUTEIH IEMEHTAPHBIX YacTHIL.
Jlopenua. SIBnenunesnekTpoMarHuTHOMMHAYKIMU. [ JoTOKBEKTOpaMarHUTHOM Jemoncmpayuu
uHaykuuu. O/1C nHaykuuy. 3aKoH EKTpoMarHuTHOW nHaykuuu dapajes. 1. KapruHanMHUANHAYKIMUMArHUTHOT OIOJISITIONIOCOBOTOUIIOIKOBO-
Buxpesoeanexkrpuueckoenosne.dJCHHIYKIMUBIPOBOAHUKE, IBHKYILIEMCS 00pa3HOro MOCTOSHHBIX MarHUTOB.
IIOCTYIIATEJIBHO B OJHOPOIHOM MarHuTHoM node. [Ipasuno Jlenna. 2. Kaprtuna nuHMII MarHUTHOW WHIYKIWU TIOJI JUTMHHOTO TPSMOTO
WNupyktuBHOCTS. fBeHnecaMonsykiyy. 3CcaMOMHIyKIUH. IIPOBOJHUKANU3AMKHYTOI OKOJIBIIEBOT OIIPOBOIHUKA, KATYIIKUC
OHeprus MarHUTHOTO T10JIS1 KaTYIIKH C TOKOM. TOKOM.
DJEeKTPOMarHUTHOETIOJE. 3. BzaumopelcTBHEABYXITPOBOJHUKOBCTOKOM.
Texnuueckue ycmpoticmea u NpaKkmuiecKkoe HnpumeHeHue: TOCTOSHHBIE 4. CunaAwmrepa.
MarHuThl, 3JIEKTPOMArHUTBI, 3JIEKTPOABUrATEIIb, YCKOPUTEIN JJIEMEHTAPHBIX 5. /[enictBuecuiibl/lopeHIaHanOHBIIIEKTPOIINTA.
4aCTUL, UHAYKIIMOHHAS 11€Yb. 6. HaOnroneHneaBImKEHUSITYYKaIEKTPOHOBBMArHUTHOMITOJIE.
7. Tpunnmn JIEUCTBHUS 3IIEKTPOU3MEPUTEIIBHOTO
Hemoncmpayuu npubopa MarHUTOIJIEKTPUUECKOM CUCTEMBI.

1. OmertOpcrena. Yuenuueckuiizkcnepumenm,nabopamopnviepadomuol, npaKmuKym

2. OTKJIIOHEHMEDNIEKTPOHHOTOIlyYKaMarHUTHBIMIIOJIEM. 1. MHccienoBaHneMarHUTHOTOIOIAIIOCTOSIHHBIXMAarHUTOB.

3. JIMHUMHHIYKMAMArHATHOT OTIOJIS. 2. HccnenmoBanue cBOWCTB()EPPOMATHETHKOB.

4 B3aI/IMOIl6171CTBPIeHBYXHPOBOHHHKOBCTOKOM- 3. I/ICCJ'ICI[OBaHHeﬂeﬁCTBHHHOCTO}IHHOFOMaFHI/ITaHapaMKyCTOKOM.

5. CunaAwmmepa. 4, WsmepenuecwisiAmmepa.

6. [HeiictBuecuibl/IopeHIIaHAMOHBIDTIEKTPOIIUTA. 5. HW3ydeHune3aBUCUMOCTHCUIBIAMIIEPAOTCUIIBITOKA.

7. SIBneHHE’TEKTPOMArHUTHOMHHTYKIIHHL. 6. OmnpeneneHHEeMarHATHOUWHIYKITMMHAOCHOBEN3MEPEHHSICHITBI

8. IIpaBunoJlenua. Awmrepa.

9. 3aBucnMocThDICHHIYKIMHOTCKOPOCTUU3MEHEHUMATHUTHOT O

ITOTOKA.

10. SIBneHMECaMOMHIYKLIHH.
Yuenuueckuitaxkcnepumenm,nabopamopnviepadomsot
1. M3y4eHneMarHuTHOT OIOJISIKATyIIKACTOKOM.
2. MccnenoBaHueneicTBUANIOCTOIHHOTOMarHUTaHAPAMKYCTOKOM.
3. HccnenoBanuesBneHUs 3J€KTPOMArHUTHOWWHTYKIUH.




Temal.Inekmpomacnumnaaunoyxkyus (13u)

SIBneHnesNIeKTpOMarHuTHOW MHIYKIUK.[I0TOKBEKTOpaMarHUTHON UHAYKIHH.
OICunaykiun. 3aKkoH 31eKTpoMaraiuTHoi nuHaykuun ®apanes. Buxpesoe
anekTpudeckoenosie. Toku®yko.3 ICuHyKIIMMBIPOBOAHUKE, IBUKYILIEMCS
IIOCTYIIATEJIbHO B OJHOPOIHOM MarHuTHOM node. [Ipasuio Jlenna.
NupykTBHOCTH. KaTylikanHAyKTHBHOCTUBLEIUIIOCTOSIHHOTOTOKA. SIBiIeHNe
camouHaykiuu. 9J[C caMOMHAYKIMN. DHEPrus MarHUTHOTO MO KaTyIIKU
CTOKOM.DJIEKTPOMArHUTHOETI0JIe

Texunuueckue ycmpoucmea u mexHoa02udecKue npoyeccovl: NHIYKIMOHHAs
1eyb, COJICHOU], 3aIlUTa OT 3JIEKTPU3ALUHU TeJ NPU JBUKEHUU B MAarHUTHOM
noJje 3emiu.

Hemoncmpayuu
1. HaOmroneHuesBIEHUSIIEKTPOMAr HUTHOMUHTYKITHH.
2. Uccnenoanue 3aBucumoctu1C UHIYKIUUOT CKOPOCTH
M3MEHEHHUS MarHUTHOTO MOTOKA.

3. IlpaBunoJlenma.
4. TlageHnemarHuTaBaIIOMUHUEBOM(MEIHON)TpyOe.
5. SIBneHuMecaMOMHIYKIHH.
6 Uccnenoanne  3aBucumoctu JJIC  camoumHAyKIMH
OT CKOPOCTH U3MEHEHUS CUJIBI TOKA B
LETIH.

Yuenuueckuitskcnepumenm,nabopamopnviepadomol, npaKkmuxKym
1. WccnenoBaHuesBIEHUS 2JIEKTPOMArHUTHOMUHTYKITUH.
2. OmnpeneneHNenHIyKIIMABUXPEBOTOMAarHUTHOT OTIOJISI.
3. HccnemoBaHnesBICHUSICAMOWHIYKITH.
4. COopkamMoJenndIeKTPOMarHUTHOTOTe€HEpaTopa.

PA3JIEJIS.KOJIEBAHUSA NBOJIHBI(244)

PA3JIEJI5 KOJIEBAHMSIBOJIHBI(60 1)

Temal.Mexanuueckuekonedanuauiekmpomaznumuslekoneoanus( 9

%)

Temal Mexanuueckuexoneoanus(10u)




Konebarenpuas cucrema. CBOOOIHBIE MEXAHUUECKHE KOJIEOAHMS.
I"apmonnueckuekonedanus.[lepros,gacrora,aMinTyaanda3zakoacOaHu.
[IpyxuHHBIA MaATHUK. MaTeMaTUYECKUN MASITHUK. Y paBHEHUE
rapMOHHYECKHX KoJjieOaHui. [IpeBpaiienre sHepTur Py TApMOHUYECKHUX
KoJIcOaHMSX.
KonebatenbHbpIHKOHTYP.CBOOOIHBICAICKTPOMArHUTHBIEKOICOAHHSIB
UJeaTbHOMKOJIC0aTeIbHOMKOHTYPE. AHATOTHSIMEXK TyMEX aHUIECKUMU T
AJIEKTPOMAarHUTHBIMU KoJiebanusimu. dopmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUU B HJICATHHOM Koyie0aTeIbHOM KOHTYpe. [Ipencrasienue o
3aTyxaronmx KoieOaHusx. BeIHyK/IeHHbIE MEXaHUYECKUE KOJICOaHMsI.
Pe3onanc.BeiHyX1€HHBIEIEKTPOMAarHUTHBIEKOJICOAHUSI.
[Iepemennsbiii Tok. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOTO TOKA. AMILTUTYTHOEH JACHCTBYIOIICE3HAUCHUECUITBITOKAN
HanpspkeHus. Tpancdopmarop. [IponsBoicTBo, epenaya U NoTpedIeHe
AIEKTPUYECKOMN PHEPTrUU. IKOJOTUYECKUE PUCKH IPU TTPOU3BOACTBE
aneKTpodHeprun. KynpTypancnoib30BaHUAIIEKTPOIHEPTUUBIIOBCETHEBHOM
JKU3HU
TexnuueckueycmpoucmeaunpakmuieckoenpumeHeHue. dJISKTPUIeCKU
3BOHOK, T€HEpaTOp MEePEMEHHOTO TOKA, JIMHUH dJIEKTPOTepe iay.

Hemoncmpayuu
1. HccnenoBaHue mapaMeTpoB KoJeOaTenbHOU CUCTEMBI
(IpY>KUHHBIN UM MaTEeMaTUYECKUN MAsITHHK).
HabmonennesaryxaronmxkoneoaHui.
HccnenoBannecBoiCTBBBIHYKACHHBIXKOJICOAHUH.
Habmonenuepesonanca.
CB0OOIHBIEITEKTPOMATHUTHBIEKOJICOQHHSL.
OcrumiorpaMmbI(3aBUCHMOCTUCHITBITOKAMHATIPSDKEHUSIOT
BPEMEHHM ) JUIS SJIEKTPOMArHUTHBIX KOJIeOaHUH.
7. Pe3onancnpumnocneoBaTeIbHOMCOSINHEHUUPEZUCTOPA, KATYIIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.
8. MoJenbIMHUNANEKTpOepeaayn.
Yuenuueckuiiakcnepumenm,nabopamopuviepadomut
1. HccnenoBanue 3aBUCHMOCTUTIEPHOA MAJIBIXKOJIEOaHUM Ipy3a Ha
HUTHU OT JAJIMHBI HUTH U MACChI Tpy3a.

o gk wn

KonebarenpHascucrema. CBOOOJHBIEKOJICOAHMS.

I"apmonunueckue konebanus. KuanemaTueckoe u TMHAMHYECKOE OITMCaHNE.

DHepreTu4ecKoeonucaHne(3aKOH COXpaHSCHUSIMEXaHUIECKOW dHEPTUH ). Bb1800

OUHAMUYECKO020 ONUCAHUS 2APMOHUYECKUX KOAeOAHUL U3 UX

9Hepeemu4ecKoco

UKUHEMAMUYECKO200NUCAHUSL.

Amnaumyoaugpazarxonedanuit. Césa36amniumyobiko1e0aHUiUcX00HOU

BEIUYUHBL C AMNAUMYOAMU KOJIeOAHUIL €€ CKOPOCTU U YCKOPEHUSL.

[Tepuonnuacrorakonedanwmii.IleproamanbixcBOOOIHBIXKOJICOAHUT

MaTeMaTH4ecKoro MasiTHUKa. Ilepros cBOOOTHBIX KONleOaHHI TPYKUHHOTO

MasITHHKA.

[TonsiTreo3aryxaronmmxkonedbanusx. Beinyxnennsiekonedanms. Pesonanc.

Pe3onancHas kpuBas. BinusiHue 3aTyxaHus Ha BUJ PE30HAHCHON KPUBOM.

ABTOKOICOaHMS
TexuuueckueycmpoicmseaumexHolo02udecKuenpoyeccbl:MeTpoHOM,

Yachl, KaueJu, My3bIKalbHble HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu

1. 3anucpkoae0aTeLHOrO ABMKCHUSI.

2. HaGnropeHue He3aBUCUMOCTHIIEPHO/Ia MATBIXKOJIEOaHUNUTPY3a
Ha HUTH OT aMILTUTY/IbI.

3. HccnenoBanue 3aTyxaromux KoJIeOaHW U 3aBUCMMOCTH TEpHOAA
CBOOOIHBIX KONEOAHUN OT COMPOTHBIICHUS.

4. HccnenoBanue koneOaHuii rpy3a Ha MAaCCUBHOM MPYXKUHE C 1IETTBIO
(dbopMUpOBaHUATIPEACTABIEHUIHOOU A€aTbHOMMOACTUTIPYKHHHOTO
MasTHUKA.

5. 3akoHCOXpaHEHHUSPHEPTUUTIPUKOICOAHUSIX TPYy3aHATIPYKHIHE.

6. HcciemoBaHUEBBIHY K ICHHBIXKOJICOAHMIH.

7. Habnronenunepe3oHaHca.

Yuenuueckuiizkcnepumenm,nabopamopnviepadomuol, npaKmuKym

1. Usmepenue nepuojaa CBOOOTHBIX

KOJICOAHWI HUTSHOTO U TIPYKHHHOTO
MasITHHKOB.

2. VI3ydeHMe3aKOHOBIBIKCHUATEIABXOACKOICOaHNITHA
YIPYTroM MoJBece.

3. M3ydeHuenBMKECHUSTHUTIHOTOMATHHKA.

4. TlpeoOpa3oBaHHEIHEPTUUBIPYKHHHOMMASITHHUKE.




2. HccnepoBanmenepeMeHHOTOTOKABIICTIMH3ITOCIICIOBATEILHO
CO€IMHEHHBIXKOHICHCATOPA,KaTYIIIKUUPE3UCTOPA

5. HccnenoBanneyObIBaHUSAMIUTATYABI3ATYX AIOIINXKOICOAHUH.
6. HccrenoBaHneBbIHYK/IEHHBIXKOICOAHHH.

Tema2.Inekmpomaznummnsiekoneoanusn(15uq)

Kone6arenbHbIiKOHTYP.CBOOOAHBICIIEKTPOMATr HUTHBICKOJICOAHMS
By IealIbHOMKOJIe0aTenbHOMKOHTYpe. DopmynaTomcona. Ceasbammnaumyoul
3apsA0aKOHOEHCaAmopacamMniumyOOUCUIbIMOKABKOIeOaAmerbHOMKOHMYPe.
3aKOH COXpaHEHUs YPHEPTUH B UJICATLHOM KOJIe0aTeIbHOM KOHTYpE.
3aryxaromue 3JIeKTPOMarHUTHBIE KOJICOaHusI.
BriHyX1eHHBICAIEKTPOMAr HUTHBIEKOJIEOaH Sl
IlepemMeHHBINTOK. MOIIHOCTbIIEPEMEHHOTOTOKA. AMIUIUTYTHOE
UCHCTBYIONIEE3HAUCHUECUIIBITOKANHATIPSKEHUSTIPUPA3TUIHOopMe
3aBHCUMOCTH ITEPEMEHHOT0 TOKa OT BPEMEHH.
Cunycouodanvhuiti nepemenHuill mok. Pesucmop, konoencamop u kamyuwika
UHOYKMUBHOCMUBYENU CUHYCOUOATbHO20nepeMeHHo2omoKa. Pezonancmoxos.
Pezonanc nanpsoicenuil.
Uneansubrittpanchopmarop.[IponsBoicTBo,nepeaadan norpediecHre
AIIEKTPUUYECKON IHEPTUH.

DKOJIOTHYECKHE PHUCKA TPU  TPOU3BOJICTBE  AJIEKTPOIHEPTUH.

KynbTypancnonb30BaHUSAIEKTPOIHEPTHH B

MMOBCEIHEBHOW KU3HH.

Texuuueckue ycmpoiicmea umexHoio2udecKkue npoyeccsl:
AIIEKTPHUYECKUI3BOHOK,T€HEPATOPIIEPEMEHHOTOTOKA, JIMHIH
ANIEKTpoIepeaay.

Jemoncmpayuu
1. CBoOonHBIENEKTPOMAarHUTHBIEKOJIEOAHNS.
2. 3aBUCHMOCTHYACTOTEICBOOOIHBIXKOJIE0OAHUHOT

WHAYKTUBHOCTUHM EMKOCTH KOHTYpA.
OcmutorpaMMBbIIEKTPOMAr HUTHBIXKOJICOaHU .
['enepaTopHe3aTyxaromux31eKTPOMarHUTHHIXKOJIEOaHUA.
Monenb3neKTpOMarHuTHOrOr€HEPATopa.
BoinyKIeHHBIECUHYCONIATTbHBIEKOTIE0aHMSL.

Pezucrop, KaTylnlka  WHJIYKTHBHOCTHU
MKOHJICHCATOp B LIENH NIEPEMEHHOT0 TOKA.
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8. Pe3onancnpunocie1oBaTeI-HOMCOSIMHEHHUPE3UCTOPA,
KaTyIIKN WHIYKTUBHOCTU M KOHICHCATOPA.
9. VYcrpolicTBoMnpUHIMTIACHCTBUSTpaHC(OpMaTOpa.
10. MoaenbIMHUUAIICKTPOTICPEIAUH.
Yuenuueckuitakcnepumenm,nabopamoprviepadomol, npaKkmuKym

1. Uzyyenmerpancdopmaropa.

2. UccnenoBanue INepeMEHHOr0  TOKa  Yepes
TIOCJIE/IOBATEIbHOCOCIMHEHHBICKOH ICHCATOP,KaTYIIIKY !
pe3ucTop.

3. HaOmoneHunesneKTpoMarHITHOTOpe30HaHca.
4.  Hccnedosanuepadomuvlucmo4nuKo6ceemas yenu nepemenHozo
moKa.

Tema2.MexanuueckueusrieKmpomazHumHovleaoIHbl(54)

Tema3.MexanuueckueusnekmpomacHumnulesoinoi(10u)

Mexanuueckue BOJIHBI, yclloBUs paciipoctpanenus. [lepuoa. Ckopoctsb
pacripocTpaHeHHs U JUTMHA BOJIHBI. [lonepeyHsie U MpoJ0IbHbIE BOJIHBIL.
WuTepdepennys u audpaxiuss MexaHn4eckux BOJH. 3ByK. CKOpOCTh 3ByKa.
I'pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa. DJI€KTPOMArHUTHHIE BOJTHBI.
VYcnoBus n3nmydeHus 3JeKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BeKTOpoBE,B,VBanekrpoMaruutHoliBosiHE. CBOMCTBA3IEKTPOMArHUTHBIX
BOJIH: OTpaXEHHE, IPEIOMIICHUE, TTOJsIpU3aIius, Tudpaxius, HHTephepeHIIns.
CKOpoCTb JIEKTpOMAarHuTHBIX BOJH. [IIKkana a1neKkTpoMarHuTHBIX BOJIH.
[IprMeHeHnEeaTeKTPOMArHUTHBIX BOJIH BTEXHUKEHOBITY. [IpuHIUIIBI
paauocBsa3unTeneBuacHN. Paqnonokanus. OJ€KTpOMarHUTHOE3arpsi3HEHUE
OKpY>KaloIleu Cpeibl.

Texnuueckue ycmpoticmeéa u npakmuyeckoe npumeHeHue: My3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBasi TUAarHOCTHKA B TEXHUKE U MEIUIMHE, pajap,
panuonpuéMHUK, TENEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

1. OO6pazoBaHHENPACIPOCTPAHEHUETIONIEPEYHBIXUITPOIOTBHBIX
BOJIH.
Koneb:mromneecsaTenokakuCTOUHUK3BYKaA.
HabnronenneotpaskeHUsIMIpeIoMIeHUAMEXaHUY€CKUXBOJTH.
HabmonennenntepdepeHunuiuppakiiniMeXaHn4eCKUXBOJTH.
3BYKOBOMPE30HAHC.
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MexaHu4yecKrueBOIHbL, yYeIoBUsauxpacipocrpanenus.[lonepeunsie
UIPOJOIBHBIEBOIHBL. I leproa,ckopocThpacnpocTpaHeHUSUATHHA
BOJIHBI. CBOMCTBA MEXaHUUECKUX BOJIH: OTPAKEHUE, IIPETIOMIICHHE,
uHTephepeHIus U TudpaKims.
3Byk.CkopocTb3Byka.l pomkocTe3ByKa.Beicorarona. TemOp3ByKa.
[ITymoBoOe 3arpsi3HEHUE OKPYKAOLIEH CpeIbl.
DEeKTPOMAarHUTHBIEBOJIHBL Y CIIOBUSH3ITYYSHUASNIIEKTPOMAT HUTHBIX
BOJIH.B3auMHasiopreHTalussBEKTOPOBBAIEKTPOMArHUTHOMBOJIHE.
CBoiicTBa  2JIEKTPOMAarHUTHBIX ~ BOJIH:  OTpPakK€HHE,  IPEIOMJICHUE,
HOJIsIpU3alys, untepdepenpsuardpaxums. [kanasnekTpoMarHUTHBIX
BoH.[[ppMeHeHne AIIeKTPOMarHUTHBIX BOJIH B TeXHUKE U ObITY. [TpuHITUTIBI
panuocBs3u
ureneBueHus. Paqnonokanus. DIeKTpOMarHUTHOE3ar psI3HEHUEOKP Y KAOII e
cpenbl

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: My3bIKalbHbIE
MHCTPYMEHTBHI, pajap, paAuonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-
neyb, YIbTPa3ByKoBask AMArHOCTHKA B TEXHUKE U MEIAMIIMHE.

Jemoncmpayuu
1. OOGpa3zoBaHHEUPACTIPOCTPAHEHUETIONIEPEUHBIXUITPOJOTBHBIX
BOJIH.

2. KoneGmromeecareI10KaknCTOUHUK3BYKa.
3. 3aBHCUMOCTBIIUHBIBOIHBIOTYACTOTHIKOICOAHNHA.




6. HaOmoaeHnecBI3UrPOMKOCTH3BYKAUBBICOTBITOHACAMILITUTYIONWN
4acTOTOM KoJieOaHU.
7. HccrnemoBaHHe  CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH:
OTpakKeHHE,IPEIIOMIICHUE,
MOJIIPU3ALINS,
muQpakuus, IHTEpEpeHIINS.

HabnroneHneoTpakeHUSUIPETIOMICHISIMEX aHIYECKUX BOJTH.
Hab6mronennennrepdepeHnnnuauGpakimuMexaHuIeCKUX BOJIH.
AKyCTHYECKHI pe30HAHC.
CBoiicTBayIbTPa3ByKauerolpruMeHEHHE.
Habimo1eHneCBI3UrpOMKOCTH 3BYKAUBBICOTHI TOHACAMILITUTY/IOM
M YaCTOTOH KoJIeOaHUH.

9. HccnemoBaHue
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CBOMCTBAJIEKTPOMArHUTHBIXBOJI
H: OTpa)X€HUe, MPEIOMIICHUE, OJIAPU3aLINs,
nudpakims,
uaTepdepeniys. 1 0.00HapykeHHEHHPPAKPACHOTO U
yIbTPaduoIeTOBOTOU3IYICHUH.
10. Yuenuueckuiiakcnepumenm,iabopamoprvlepadomul,nPAKmMuKym
11. M3yueHuenapaMeTpOB3BYKOBOMBOJIHBI.
12. N3yuenue pacpocTpaHeHus  3BYKOBBIX
BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema3.0Onmuxa(10u)

Temad.0Onmuxa(254)




I'eomerprueckas ontuka. [IpsMoMHENHOE pacIpOCTpaHEHHUE CBETA B
oaHoOpoaHOM cpeae. Toueunblid UCTOYHUK cBeTa. JIyd cBera.
Otpaxxenuecsera.3akoHbloTpaskeHHsIcBeTa. I locTpoeHnen300paskeHHIiB
IIJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3akOHBI TMPEJIOMJICHUS CBeTa. AOCOJIOTHBIN
nokasarensb npeiaomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblit
YTOJI [TOJIHOTO BHYTPEHHETO OTPAKEHUSI.
Hucnepcusicera.CrnoxHsbiiicoctaBoenorocsera.l[per. Cobuparomuen
pacceuBaroIINe JIUH3BL.
Tonkasnun3a.@OKyCHOEpaCCTOSIHUENONTUYECKASCHIIATOHKOMITUH3BI.
[TocTpoenue n3o0paxeHuii B coOUparonIX U pacCceUBaAOLINX JIUH3AX.
DopMyIaTOHKOWIMH3BL. Y BEJIMUYECHUE,1aBAEMOCINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.
Bonnosasontuka.MaTepdepennusicrera. KorepeHTHbIEUCTOUHUKH. Y CJIOBUS
Ha0JTI0ICHUIMaKCUMYMOBUMHHIUMYMOBBUHTEP(PEPEHITMOHHON KapTUHE OT
IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.
Hudpakmusaceera.{ndpakunonHaspeneéTka.

Y cnoBrueHab1101eHUATIIaBHBIXMaKCUMYMOBIPHUTIAICHUH
MOHOXPOMATHYECKOTOCBETaHATU(PPAKITNOHHYIOPEIIETKY.

[Tonsipuszanusa ceera

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: OYKH, JIyna,
¢doToanmnapar, MPOEKIMOHHBIN anmnapaT, MUKPOCKOII, TEIECKOII, BOJOKOHHAs
OITHKA, TU(PPAKINOHHAS PEIIETKA, TOJISIPOUS.

Hemoncmpayuu
1. IIpsmonrHEHHOEPACTIPOCTPAHEHHUE,0TPAKEHUEUTIPETIOMIIEHUE
cBeta. Onruyeckue npudopsl.
2. IlomHoeBHyTpeHHEEOTpakeHNE.MOIETHCBETOBO/IA.
3. HccnenoBaHnecBONCTBU300paKEHUIMBIINH3AX.

[IpsiMmonuHeitHOepacpocTpaHeHUECBETaBOJHOpOoIHOMepeae.JIyucBera.
Toueunslil uCTOYHUK cBeTa. OTpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[Toctpoenne nzoOpaskeHuii B IuiockoM 3epkaine. Chepuueckue zeprana.
[IpenomnenuecBeTa. 3akOHBINPETOMICHUSICBETA. AOCOTIOTHBINITOKA3aTeNh
npenomiieHusi. OmuocumenvHulli nokazamensb npeaomienus. Ilocmosncmeo
yacmomol ceema u cOOmHouleHue OJIUH 80JIH NPU nepexooe
MOHOXPOMAMUYECKO20C8emMaiepe3epaHuyypaszoenao8yxonmuieckuxcpeo.
Xoonyueuenpuszme.Jlucnepcuscpera.CiaoxHbiiicoctaBoenorocera. Lser.
ITonnoe BHyTpeHHEE oTpaxeHue. IIpenenpHblil yroil oJIHOro BHYTPEHHETO
otpaxenust. Coouparowueupacceusarowuenrunsvl. Tonkasnnnza.DokycHoe
PAcCTOSIHUE M ONTUYECKAs CHJIa TOHKOW JTMH3HI.
3asucumocmvbpoxycHo2opaccmosHUAMOHKOUCHEPUYECKOUTUHZbIOMEE
2eoMempuu U OMHOCUMENbHO20 NOKA3AMES NPEeNOMIEHUSL.
DOpMyIaTOHKOMINH3bL. Y BETMUEHUE,JaBAEMOEIINH30M.
Xo0 nyua, npoutedute2o 1uH3y HOO NPOU3BOTILHBIMY2TIOM K €€ 2/Ia6HOU
onmuueckouocu.llocmpoenueuzoopadceHumoyKUUOmpesKanpsamou 6
coOUparOWUX U pacceusarowux IUH3AxX U UxX CUCmemax.
Onmuueckuenpubopul. Paspewarowasicnocoonocms. I nazkakonmuueckas
cucmema.
[IpenenpInpuMeHMMOCTUTEOMETPUUECKONONITUKH.
Bonnosasiontuka.atepdepennusicrera. KorepeHTHbIENCTOUHHUKH. Y CITOBHS
HaOII0IEHUSI MAKCHMYMOB U MUHUMYMOB B UHTep(EPEHIIMOHHOM KapTHHE
oT
JIBYXKOTEPEHTHBIXHUCTOUHUKOB. [ [prMephikiaccuuecKuXuHTephEpeHITMOHHBIX
CXEM.
Hudpakuusceera. ludpakimoHHaspeéTka. Y ClioBUeHa0II0ICHUSTIIABHBIX
MaKCHMYMOBIPHUTIAICHUMMOHOX POMAaTHIECKOTOCBETaHA U (PPAKITHIOHHYIO
PELLETKY.
[onapuzanusceera
TexuuueckueycmpoiucmeaumexHolo2u4ecKuenpoyeccyl:0uKu,JIymna,




MoaeMMUKPOCKOTIa, TEJICCKOTIA.
HabmronennennTepdepeHImucBera.
Hab6monenunenudpaxiuucsera.
HabmronenueaucnepcuncneTa.
[Tomy4yeHnecneKTpacOMOIIBIOTPU3MBI.

© o N o Gk

10. HabmroneHuenonspu3aluucBeTa.
Yuenuueckuiizkcnepumenm,nabopamopnuviepadomot
1. H3mepeHuenokazarensnpeoMICHUACTEKIA.
2. HccnenoBannecBoiCTBU300paKCHUNBINH3AX.
3. HaOmonenuenucnepcurcBera.

[Tonmy4yeHnecneKTpacoMONIbIO AN (PPAKINOHHOUPEIIETKH.

NEePUCKOIL, (hoToaNmapaT, MUKPOCKOIL, IPOCKIIMOHHBIHANIIapaT, IPOCBETICHNE
ONTHUKH, BOJIOKOHHAS ONTUKA, AU(PPAKIIHOHHAS PEeHIETKA.
Jlemoncmpayuu
3aKOHBIOTPAKEHUSICBETA.
HccnenoBanuenpenoMIeHUSICBETA.
HabmronennenomHoroBHyTpeHHEr00TpaskeHus. Mo 1e11bCBETOBO/Ia.
HccnenoBannexo/1acBETOBBIXITYYKOBYEPE3
IJIOCKONApaUIETbHYIO IJIACTUHY U PU3MY.
5. HccnenoBannecBoicTBU300paKEHUIBIMH3AX.
6. MoIenmuMHUKpPOCKOIIa, TEIEeCKOTa.
7. HaGmonennennreppepeHurucBeTa.
8
9
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HaOironeHnenBe TOBTOHKUXIUIEHOK.

. Habmonenuenudpaxiuucsera.

10. U3yuyenuenudppakiinOHHONPEIIETKH.

11. HaGmonenuenudpakiimOHHOTOCIIEKTPA.

12. HaGmoneHueaucnepcuucBeTa.

13. HaGuroneHuenosspu3aiurucBeTa.

14. TIpuMeHCHHUETIOSIPONIOB I3y ICHUIMEX aHUISCKUX HAMTPSHKSHU T
Yuenuueckuiiazkcnepumenm,nabopamopnviepadomot,npakmuxym

1. UsmepeHue nokazarensmperoMIeHUSICTEKIA.

2. HccnenoBaHne3aBHCHMOCTH(OKYCHOTOPACCTOSIHISIOTBEIIECTBA
(Ha mpuMepe KUJKHUX JIUH3).
N3mepennedokyCHOropaccTOsSHUSPACCEUBAIOIIMXITH3.
[TonyueHnnen300paxeHUIBCUCTEMEU3IIIOCKOT03ePKATauINH3bI.
[Tony4yennen300pakeHUSIBCUCTEMEN3IBYXJTMH3.
KoHcTpynpoBaHHeTeneCKOMUYECKUXCUCTEM.
Ha6monenneudpaximm, iHTEp e PEHIIMUUATIONSPU3AIIMICBETA.
Wzyuenue MOJISIPU3ALIAN CBETa,0TPAKEHHOTOOT

MMOBEPXHOCTHU AUDIIEKTPHKA.
9. N3yuenuenHTepdepeHIMILTIa3ePHOT ON3ITYYCHISTHA/IBY X IIIETISIX.
10. Habnronenueaucepcuu.
11. HaGmronenuennccneoBanue1uGpakiimnoOHHOTOCTIEKTPa.
12. U3mepeHneNIMHBICBETOBOMBOIHBIL.
13. INonmyuenne  cmekTpa W3ITy9CHHS
CBETOIMOJIANIPH TTOMOIIH TUDPAKITUOHHON

N AW

PEMETKMN.




PA3JIEJI6.0CHOBBICIIELIMAJIbBHOMTEOPUU
OTHOCHTEJIbBHOCTH (4 u)

PA3JIEJI6.0CHOBBICITELIUAJTBHOUTEOPMMOTHOCUTEJIBHOCTU
1)

Temal.OcnosviCTO(4u)

Temal.OcnosviCTO(54w)

I'panuLIBI MPUMEHUMOCTH KJIACCUYECKOU MeXaHUKH. [TocTymarsl
CIELMAaIbHON TEOPUU OTHOCUTEIbHOCTH: THBAPUAHTHOCTH MOJYJIS
CKOPOCTH

CBETaBBaKyyMe,[IPUHIIMIIOTHOCUTEIbHOCTU DNHINTEHHAOTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHHU U COKpAIICHUE JIJTUHBI.
DHEPrusUUMITYJIbCPEISITUBUCTCKOMYACTHIIBL.
CBs13bMacChICOHEPTUEHUUMITYIIBCOMPEIATUBUCTCKOMYACTULIBL. DHEPTUs
MOKOSI

I'panunpimpumMenumocTy Kiaccuaeckonmexanuku.IlocrynareicrienuansHon

TEOPUU OTHOCUTEIBLHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM nHTepBalL. [IpeoOpazoBanus Jlopenia.

VYcnoBue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeVICHHE

BpEMEHU

HCOKPAILEHUEIJIUHBI.

OHEeprusiMMMITYJIbCPEIATUBUCTCKOMYACTULIBI.

CBs13pMacChICIHEPTUEHUUMITYILCOMPENIATUBUCTCKONYACTULIBL. JHEPTUS

ITOKOSI

Texnuueckue ycmpoiucmeéa U mMexHoOLo02U4ecKue Mnpoyeccyl.

CIIyTHUKOBBICIIPUEMHUKH, YCKOPUTEIN3APAKEHHBIXYACTHULL

Yuenuueckuitskcnepumenm,nabopamopmvlepadomol, npakmuxkym
Onpenenenue UMITyJIbCA M SHEPIMU  PEISTUBUCTCKUX
yactul (1o ¢pororpadusM TpekoB
3apsHKEHHBIX YacTHUIL B
MarHUTHOMIIOJIE).

PA3IEJI7. KBAHTOBASA®U3UKA(154)

PA3JIEJT7 KBAHTOBASIOI3UKA(25 1)

Temal.dnemenmoikeanmogoiionmuxu(6u)

Temal.Kopnyckynsapruo—eonnosoudyanuzm(15uq)

®otonbl. PopmynallnankacBs3usHepruoTOHACEr0YaCTOTON. DHEPTUsAU
UMIyNbC HOTOHA
OtkprituenuccienoBanuedporodPpdexra.OneiTeiA.I.CroneroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHiuTeiHa a5 poroapdekra. «KpacHas
rpaaumandorodddexra. Jlapnenue ceera. Onbite [1. H. JIebenena.
XHUMHYECKOEIEUCTBUECBETA.

Texnuueckueycmpoticmgeaunpakmudeckoenpumenenue: HOTOIIEMEHT,
dboTonaTuuk, coHeyHas 6aTapesi, CBETOIUO/I.

Hemoncmpayuu
®oTor¢(hekTHAYCTAaHOBKECITUHKOBONTIIACTHHOM.
HccnenoBanne3akoHoBBHENHET0(hoTo3hdhekra.
CBeTOoIHOI.
Conneynasibarapest.

oL

PaBHOBeCHOETEIIIOBOEU3TYUEHNE(M3ITyUeHIEa0COTIOTHOUEPHOT OTENA).
3akoH cmenienus Buna. ['mnoresa M. Ilnanka o kBaHTax.

@DOTOHBL. DHEPTUANUMITYIILC(HOTOHA.
®otoadpdext.OnbiThIA.I'.CTonerosa.3akoHbIpoTodhhexra. Y paBHEHNE
OitamreitHa 115 hotodddexra. «KpacHas rpanuia» dpotodrddekra.
JlaBnenue cBeta (B 4aCTHOCTH, JAaBJICHHE CBETAa HA aOCOIIOTHO
MTOTJIONIAFOIITYFOHA0COTIO THOOTPAXKAIOIIYIOTTOBEPXHOCTH ). OnbITHIT 1. H.
JleGenena.
BonnossiecoiictBayactull. Bonusinebpoins. Jnmnnasonnsliebpoiing u
pasMepsl 00J1aCTH JTOKATU3AMH JBYKYILEHCS YaCTUIIBI.
KopnyckynsapHo-BonHoBoAYyanu3m. JudpakiunssnekTpoHOBHA
KpHUCTaIax.

CrnenundukanzmepeHuBMHKpoMupe. COOTHOIICHUSIHEOTIPEIETIEHHOCTEH
I'eitzenOepra




Texunuueckue ycmpoucmea u mexHoi02u4ecKue npoyeccvl: CIEKTPOMETP,
dotorneMeHT, GoToNaTUMK, TYHHEIBHBIH MHKPOCKOIN, COJIHEYHasi Oarapes,

CBETO/IUO/.
Jemoncmpayuu

1.®oTo3¢ dhekTHAYyCTaHOBKECITMHKOBOUTIIACTHHOM.

2. Hccnenoanue3zakoHOBBHENTHETO()OTOADDEKTA.

3. HccnenoBanne3aBUCUMOCTHCOIIPOTUBICHUSIONYITPOBOJHUKOB

OT OCBEILIEHHOCTH.
4. Cseromuog.
5. Conneunasibartapest.

Yuenuueckuiizkcnepumenm,nabopamopnviepadbomol,npakmuxym

1. UccnenoBanuedoropesucropa.
2. W3mepenue noctostHHOM  Ilnanka
HAaOCHOBE UCCIIEI0BAHMS
dboTodddekra.
3. MUccnenoBanue 3aBUCUMOCTUCHJIBI  TOKa
4yepe3 CBETOINO0/ OTHANPSHKEHUSL.

Tema2.Cmpoenueamoma(4u)

Tema2. Quzuxaamoma(su)




MonensaTomaTomcona.OnbiTeiPe3ephopaanopaccessHuI00-4acTHII.
[Inanerapnas Mmonens aroMa. [loctynater bopa.
W3ny4yennennoraoneHneoTOHOBIPHUIIEPEX0I€aTOMACOTHOTOYPOBHS
SHepruu Ha Jpyrou. Buasl cnektpoB. CrieKTp YpOBHEH S3HEPTUHU aTOMa
BOJIOPOJIA.
BonnoseiecBoiicTBauactuil. Bomubsinebpoitnia. KopryckynsipHo-BOIHOBOM
IyaJIn3M.
CHOHTaHHOEUBBIHYX/IEHHOCHU3IIyYEHHE
Texnuueckue ycmpoucmea u npaKmuiecKoe
npuMmeHeHue: CIIEKTPAIbHbINA aHau3 (CIEKTPOCKOM), Ja3ep,
KBaHTOBBIM KOMITBIOTED.
Hemoncmpayuu
1. MopenwsombiTaPe3epdopra.
2. OnpeneneHUeIMHBIBOJIHBLIA3EPA.
3. HaGmonennenuHeHyaTbIXClIEKTPOBU3ITYYECHUSI.
4. Jlazep.
Yuenuueckuitaxcnepumenm,nadbopamopuviepadomul
1. Habmromenue uHEYaTOrOCIeKTpa.

OmnsITHIIONCCIIENOBAHUIOCTpOEHNAaTOMA. ] [aneTapHasMoiens aroma
Pesepdopna.
[Toctynatsibopa.U3my4yenuenmorioneHnepOoTOHOBIIPUTIEPEX0IeaTOMA C
OJIHOTO YPOBHS SHEPTUU Ha APYTOH.
BuneicniektpoB.CrieKTpypOBHEHIHEPTHHAaTOMABOAOPOAA.
CnoHTaHHOEUBBIHYXIEHHOen3IydyeHuecsera. Jlazep
TexnuueckueycmpoucmeaumexHoi02uiecKuenpoyeccyl :ClieKTpaibHbIN
aHasn3 (COEKTPOCKOI), J1a3ep, KBAHTOBBII KOMITbIOTEP.
Jemoncmpayuu
1. MopnenwsonbiTaPe3epdopaa.
2. HabmoneHnenuHeyaTbIXCIIEKTPOB.
3. VYcrpoiicTBoNIeHCTBIECYETYNKAMOHU3UPYIOIINX YACTHII.
4. OmnpeneneHueIMHBIBOIHBIIA3EPHOTOU3TYYCHHUS.
Yuenuueckuiizkcnepumenm,nadopamopnviepadbomoi,npakmuxym
1. HaGmoneHuenmHeuaTorocnexkTpa.
2. HWccnenoBaHue — crekTpa
pa3spexEHHOr0aTOMapHOro BOAOPOAA U
M3MEPEHHE MOCTOSTHHOM Punbepra.

Tema3.Amomnoenopo(5u)

Tema3. Duzukaamomnozoaopauriemenmapuovixuacmuy(54)

DKCIepUMEHTHL,JOKA3bIBAIOIINECTOKHOCTECTPOEHUAAAPA. OTKPBITHE

panuoaktuBHOCTU. OnbITEI Pe3epdopaa no onpeneneHuto cocTaBa
paanoakTuBHOronsnydeHus.CoiictBaanbda-,0eTa-,raMMa-u3ayyeHusl.

Hyxnonnas monens sinpa ['eitsen0epra—IlBanenko. 3apsiy spa.
Maccosoe uncio sapa. 30Tonsl.
PannoaktuBHOCTb. Anlb(ha-pacna. ek TPOHHBIMUIIO3UTPOHHBIOETa-pacnal.




Bnusinne pagnoakTUBHOCTH HA KUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA U
Hertpona. Hyknonnas mozaens siapal eiizenoepra—ILlBanenko.3apsia sapa.
MaccoBoe uncino siipa. M3otonsl. Anbga-pacnaj. DIeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacnaj. 'amma-u3nydenue. 3aKOH paiiOaKTUBHOTO
pacrnaga. DHeprusCBI3MHYKIOHOBBsApe. I nepHbiecuibl. JledhekTMaccsl sapa.
Snepubie peakuuu. Jlenenue u cuutes anuep. AnepHblid peakTop.
Tepmosinepuslii cuntes. [IpoGieMsl U TEPCIIEKTUBBI AEPHON YHEPTETUKY.
DKOJIOTUYECKHUE aCIEKTHI IACPHON SHEPTETUKHU. DIEeMEHTAPHbIEC YACTHIbI.
OTkpbITHE IO3UTPOHA. METObI HAOIOIEHUS U PETUCTPALIMM 3JIEMEHTAPHBIX
yactull. DyHaMeHTalbHbIeB3auMoieicTBUs. EqnHCcTBO QD H3HuecKONKap THHBI
MHpa
Texnuueckue ycmpoiicmea U NPaAKmMuyeckoe npuMeHeHue:
JO3UMETp, Kamepa BunbcoHa, sepHbIil peakTop, aTOMHast
6oMmba.
/emoncmpayuu
1. CU€TYNKMOHU3UP YOI XYACTHII.
Yuenuueckuiiakcnepumenm,nadbopamopnwviepadomot
1. HccrienoBanneTpeKoBYaCcTHII(TTOTOTOBBIM(POTOTpAdHSIM).

[Mamma-uznyuenue.3akoHpainoaKTUBHOTOpaciiajga. Painoak THBHBIEM30TOIBI
B npupojie. CBoiicTBa HOHU3UPYIOLIEro U3inydeHus. BinusHue
PaZMOaKTUBHOCTH Ha KMBBIC OPraHU3MbL. ECTECTBEHHBIN ()OH U3ITydSHUS.
Ho3umerpus.
OHeprus cBsI3M HYKJIOHOB B sijipe. SnepHbie cuibl. Jledekt Macch spa.
Anepurpiepeaknuu. leneanencunressaep. A nepasiepeaktopsl. [ IpodaemMbl
YIPaBISIEMOTO TEPMOSIEPHOTO CUHTE3a. DKOJIOTMUECKUE aCIEKThI Pa3BUTHUS
AIEPHONIHEPreTUKH. MEeTOABIPEruCTPALIMMUUCCIIEN0OBAHUAIEMEHTAPHBIX
yactull. OyH1aMeHTaIbHBIEB3aUMOIECTBUS. baprOHBI,ME30HBIMIIENITOHBI.
[IpencraBnenueoCrangapTHONMOaeTU. KBapK-TIII0OHHASIMO 1A IPOHOB.
®dwusuka 3a npeaenamu CtanaaptHod mojaenu. TémHas maTepus U TEMHAas
sHeprusi. EnuHcTBO (hr3nueckoil kKapTUHBI MHpA.
TexnuueckueycmpoucmeaumexnHoi02udecKUenpoyeccvl: 103UMeTp,KkaMmepa
Bunbscona, saepHbIil peakTop, TEPMOSIEPHBIN peakTop, aTomHas OombOa,
MarHMTHO-PE30HAHCHAs ToMorpadus.
Yuenuuecxkuiiakcnepumenm,nadopamopnviepadomuol, npakmukym
1. HccnenoBaHHETPEKOB YacTHUI(TIOTOTOBBIM(OTOTrpadusim).
2. HccnenoBaHuepaauoakTUBHOTO (hOHAC
WCIOJIb30BAaHUEM JI03UMETPA.
3. HMsydenuenornomeHns0eTa-4acTUIIATFOMUHUEM.

PA3IEJI.DJIEMEHTBIACTPOHOMUNMACTPOOU3IUKN(71)

PA3IEJI.DJIEMEHTBIACTPOHOMUMHNACTPOOU3UKU(124)

OranslpazBuTusacTpoHoMun. [ IpukiagHOEMMUPOBO33pEHUECKOE3HAUEHUE
acTpoHoMUHU. Bun 3B€31HOTO Heba. Co3Be3us, ApKHUE 3BE3/IbI, IUIAHETHI,
uxsuaumoeasmxenre. Conneunascucrema. Comnnie. CoqHeUHassaKTUBHOCTb.
HcrounnkaneprunConHunan3se3n. 3BE€31b1, IXOCHOBHBIE
XapaKTepUCTHKU.J{[narpaMmMa«CrieKTpanbHbIHKIACC—CBETUMOCTB». 3BE3/1bI
IJIABHOM MOCJIEI0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB)

JUISL 3BE37] TJIaBHOM MOCIIEI0BATENbHOCTH. BHYTpEeHHEE CTpOEHHE 3BE3 .
CoBpeMEHHBIENPENCTABICHUAONPOUCX 0K IEHUNNABOMIOINN COMTHIIAU3BE3 .
OTankl )KU3HU 3BE3.

Mneunslii [1yte — Hama ["anaktuka. [Tonoxenue n amxenne ConHua B
lNanmaktuke. Tunbiranaktuk. PaguoranakTuknukBasapsl. YEpHbIE IBIPBIB
aapax ranaktuk. Becenennas. Pacmupenue Beenennoil. 3akon Xa66ma.

OranbipazBuTHsacTpOHOMUU. [ [pHKIIaTHOEMMUPOBO33PEHUECKOC3HAUECHUE
actpoHOMUU. [IpuMEHUMOCTH 3aKOHOB (PU3UKH JIJ1s1 OOBICHEHHS IPUPO/IBI
KOCMHYECKHX 00BEKTOB.
MertoaplacTpoHOMUYECKUXHCCIIeq0BaHN . COBPEMEHHBICONITHIECKIE
TEJIECKOIIbI, PAJAMOTENECKOIIbI, BHEATMOC(EpHAast aCTPOHOMHS.
Bunzsésanorone6a.Co3Be3nus, s pKue3BE3 b, INIAHETHL, UXBUAUMOE
JIBHOKEHHE.

ConHeuHascHucTEMA.

Connue.ConneunasiakTuBHOCTh. MicTounnksHeprunConHian3se3 .

3BE31b1, UXOCHOBHBIEXaPAKTEPUCTUKU. JlMarpaMMa«CeKTpaIbHbINKIAcC—
CBETUMOCTE».3BE3 ABITTIABHONIIOCISI0BATSILHOCTH. 3aBUCUMOCTh «Macca—
CBETUMOCTB»JISI3BE3ATTIABHOMIIOCIIEI0BATENIbHOCTU. BHyTpeHHEeCTpoeHE




Paz6eranne ramaktuk. Teopus bompiioro B3peiBa. PenukToBoe wm3mydeHHE.
MacmrabHasicrpykrypaBceenennoii. Meraranaktrka. HepeméHapiennpooieMbl
ACTPOHOMHUU.
Yuenuueckuenaoniooenusn
1. HaOnrogenuss HEBOOPYXKEHHBIM TIJ1a30M C  HCHOJIb30BAaHUEM
KOMITbIOTEPHBIXITPHIIOKEHUNISIONPEICTICHUSTION0KEHUSTHEOECHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3usi CeBepHOTo
MOJTYLIApHs U SIPKUE 3BE3/BL.
Ha6monenussreneckonJlynsl,mianer,Mneunorollyru.

3BE€311. COBpEMEHHBICITPEACTABICHUAONPOUCX 0K ACHUNNAIBOTONNACOITHIA U
3BE31. DTarbl )KU3HU 3BE3.
Muneunsbiit [1yte — Hama ["anaktuka. [lonoxxenue u qemxenue CosHia B
INanaktuke. Tunberanaktuk. Paguoranaktukunksasapbsl. YEpHBIEABIPBIB sIpax
rayiakTuk. Beenennas. Pacimpenue Beenennoii. 3akon Xa60ia.
Pas6eranueranaktuk. Teopusbonbmoro3peiBa. PemrkToBoeH3IydeHHE.
MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménupienpo01eMbIaCTPOHOMIH
Yuenuueckuenaoniooenua:
1.HaGroneHus3BE3 THOTOHE0AaHEBOOPYKEHHBIMIJIA30MC
MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN ISl ONPEACIICHUS
MOJIOKEHUSI HEOGCHBIX 00OBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE
co3Be3usi CeBepHOro Moiaylmapus U SpKUe3BE3bIL.
Habmonenusisreneckon/lyHbl, mianeT, TyMaHHOCTEHN3BES JHBIX CKOTIJICHUH.

OU3NYECKNUITPAKTUKYM(164acoB)

CnocobvluzmepenusapuzuyecKkuxeeruyuHcucnoIb308aHUEMAHAN0208bIXUYU
PposbIxUIMEPUMENTLHBIXNPUOOPOBUKOMNLIOMEPHBIXOAMYUKOBLIXCUCHIEM.
AbcontommblenomHoCumenbHbIenoSpeUHOCMUUIMePEeHUIPUIULECKUXBETUYUH.
Oyenxa epanuy nocpeutnocmell.

IIposedenue KoceHHbIX usMepeHuUll, UCCIe008aAHUL 3A8UCUMOCTIEL
QuzutecKUX8eIUUUH, NPOBEPKANPEOI0NCEHHbIXSUNOME3 (8b100puU3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pazoenax « Yuenuueckui 3KChepumenm,
nabopamopHsie pabomwl, NPAKMUKYM).

OBOBIIAIOIIEEITOBTOPEHUE(4u)

OBOBIIAIOHIEEITOBTOPEHUME(154)

Ponb pusnky 1 acTpOHOMHUH B 3KOHOMHYECKOH, TEXHOJIOTUYECKOMH,
COLIMAJIbHOWMATHYECKONChEepax IeITeTbHOCTHYEIOBEKA; POIIbUMECTO
(GU3HUKN 1 aCTPOHOMHH B COBPEMEHHON HayYHON KapTHHE MUpa; pOJib
¢duznueckoii Teopun B HopMUpOBAHUH MTPEACTABICHUN O (PU3NIECKOM
KapTUHE MHpa, MECTO (PU3NUECKON KApTHUHBI MUpPA B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEJICTABICHUN O IIPUPOE

O060061eHnencucTeMaTu3aIsICoAepKaHU pa3AeoBKypca«MexaHukay,
«MomnekynspHasPU3NKAaUTEPMOITHAMUKAY, « DIIEKTPOIMHAMUKA,
«KonebanusanBoHb», «OCHOBBICTIEITMATEHONTEOPUHU OTHOCUTEITBHOCTI,
«KBanToBasgpuznka»,«IMeMEHTHIACTPOHOMUHHACTPODUZUKI.

Pons ¢usukm u acTpoHOMHM B 3KOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOW U ATUYECKOU cepax NesTeTbHOCTH YeJOBEeKa; POJb U MECTO
(bU3UKUIACTPOHOMHUUBCOBPEMEHHONHAYYHOHKAPTUHEMHPA;3HAYCHHE
OTHCcaTeTbHON,CUCTEMATU3UPYIOIIEH,00hICHUTEIEHOMUTTPOTHOCTUIECKOM




¢byHKIMHA(HU3NIECKORTEOPUH; POITb(PHU3NUECKONTEOPUHBPOPMHUPOBAHUT
Ipe/ICTaBIeHNHO(DU3NIECKONKAp THHEMHIPA,MECTOPH3MIECKOMKAPTHHBI
MHUPaBOOIIEMPS1yCOBPEMEHHBIXECTECTBEHHO-HAYYHBIXIIPEICTABICHUH O

IpUpojIe
Peseps(3 u) Peseps(10u)
TeMaTH‘IeCKOC HJ]aHI/IPOBaHI/Ie Kypca 11 KJ1acca
IIporpaMmmHoe cogepkaHue
Pasznenl DiekTpoaguHaMuKa (npononkenne) 12/28

Koun- 1.1 MaruuTHoe mosae6/15
BO
4acoB
Ha
0as3oB
oM
YPOBHE

1 B3anmoaeiicTBHEnOCTOSHHBIX MArHUTOBUTTPOBOIHUKOBC 1

TOKOM. MaruuTHoe nose. BekTop MarHuTHON MHIYKIUU.
[IpuHnUICynepno3suMuMarHu THeIX101e1. JInHnn
MAarHUTHON MHAYKIMH.

1 MaFHI/ITHOCHOHerOBO,Z[HI/IKaCTOKOM(Hp}IMOPOHpOBOIIHI/IKa, 1

KaTyIKUUKpYroBoroutka).Oneirdpcrena. Kaprunanuuunit
MAarHUTHOM MHAYKIMH MOJIS TOCTOSHHBIX MAarHUTOB.

Onpeodenenueycnosuil N(PUMEHUMOCIU MOOeNU 0OHOPOOHO2O 1
MACHUMHO20 NOJIA.

OnpeoenenueHanpasieHusuHOVKYUUMASHUMHO2ONOANPo6ooHuka | 1
CMoKoM

Maenummnoenonessewecmee. Deppomacnemuxu, napa-u- 1
OUAMACHEeMUKU




CunaAmnepa,e€HanpaBieHUEN MOYJIb.

CunaJlopeniia,e€HanpapieHueUMOYb. [l BUKEHNE
3apsKEHHOMYACTULIBIBOTHOPOJHOMMArHUTHOMIIOJE.
Pa6ota cunsl Jlopenna.

IIposedenue KoceeHHbIX usMepeHull cuivl Amnepa, nposedenue
UCCe008AHUSL 3A8UCUMOCTNEL MENHCOY PUIUYECKUMU BETUYUHAMU U
ONbIMO8 NO NpoBepKe NPeoslONCEHHOUSUNOME3bl NpU U3YUeHUU
Oelicmesus NOCMOAHHO20 MACHUMAHA PAMKY C MOKOM

ObvscHeHueoCcHO8HbIX NPUHYUNOBOEUCTBUS MEXHUUECKUX
ycmpoticms

Ipumepuvipewenuszaoaunomeme« CunaAmnepay

TexHu4eckue ycTpoucTBa U TEXHOJIOTUYECKHE
IIPOLIECCHI: TPUMEHEHNE ITOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB,

TECTEPMYIbTUMETP, IEKTPOIBUTATEb KOO, yCKOpUTE
Y DJIEMEHTAPHBIX YaCTHIL.

JlaGoparopuaspabotaNel «HabmtonenuenericTeus
MarguTHOI'OITIOJIAHA TOK»

Ipumepvipewenuszaoaunomeme« Cunalopenya»

Pewenue pacuémnuix 3a0au ¢ A6HO 3a0aHHOU U HEABHO
3a0aHHOUPDUIULECKOUMOOENLIOCUCNONL308AHUEMOCHOBHBIX
3aK0HO08 U hopmyn no meme «Maenummoe noney.

Pewenuexauecmesennvixzaoau, mpeoyrowuxnpumeHerus 3HaHull no
meme «Maenummnoe noney.

DJICKTPOMATHUTH
ast muHayKuus 6/13




SIBnenuesnexkrpoMarHuTHOMMHAYKIMKU. I loTOKBEKTOpa
MarHuTHON MHAyKimu. DJ1C uHIyKuu.

3akoHaekTpoMarauTHoMUHAYKIMu®Dapanes. Buxpesoe
anektpudeckoe none. Toku Dyko.

I/[CunoyrkyuuenposooHuKe, 08UNCYYEMCANOCIYNAMENbHO8
00HOPOOHOM MACHUMHOM NOJe.

IIpumepvipewienuazadaunomeme« 3aKOHIIEKMPOMASHUMHOLL
UHOYKYUUY

Pewenue pacuémmuuvix 3a0au ¢ 1610 3a0aHHOU U HEABHO
3A0AHHOUPUIULECKOUMOOENbIOCUCHONb308AHUEMOCHOBHBIX
3aKOHOBUPDOPMYTNOMEMEK DNEKMPOMACHUMHAAUHOYKYUAY.

[IpaBunoJlenna. MunyktuBHOCTE. Karyika
VHIYKTUBHOCTH BUEIMUIIOCTOSIHHOTO TOKA.

SABnenunecamonsrykumn. 3 1CcaMOMHAYKIIUY.

PemeHuekauecmeeHHbzx?a()au,mpe6yiomuxnpwweHeHuﬂ 3HAHUL NO
meme «QJZeKmpomaeHumHaﬂ MH()yKI/;u}Z)).

Aneopummucnonvzosanuanpasunallenyaonsionpeoenerus
Hanpaeenust Mmoka ¢ KOHmype npu anaiuse 2papuieckux u
9KCNEPUMEHMATbHBIX 3A0a4

CbopramooenuznekmpomazHumno2oeeHepamopa

3Hepl"I/ISIMaFHI/ITHOFOHOJ'ISIKaTYHIKI/ICTOKOM.
3HCKTpOMaFHHTHOe I1OJIC

JlaGoparopuasipaboTaNe2
«M3yueHunesBIeHUs JIEKTPOMArHUTHON UHAYKIIH




Obvsichenue 0CHOBHbIX npuryunoes oelicmeus mexHu4ecKux
yCWlpOﬁCWl6 U mexHojlocuvecKux npoyeccos, maKux Kak.:
uHOykquHHaﬂne%,COJZeHoud,3amuma0m3ﬂekmpu3auuumeﬂ
npu 08UdICEHULU 68 MACHUMHOM noje 3eMu.

Obo6waroue-nosmopumenbHoe3aHsmuenomeme
«INeKmpoMaAcHUMHAAUHOYKYUSLY

3aqemnomejvze«QJzeKmpOMaeyumHaﬂuHOyKuuﬂ

Paznen2 Kouieoanus u BosbI 60/24

2.1Mexanunveckue koJedanus 4-/10

KonebarenbHasgcucrema. CBOOOIHBIEKOICOAHUS.

["apmonunueckue konedanus. Kunemarnueckoe u
JMHAMUYECKOEOICaHne. JHePreTHYeCKOeOICaHue
(3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUH ).

Buvisooounamuueckoeo onucanus 261pMOHLN€CKLLXKO]Z€6aHuL7M3MX
IHEPCEMUUECKOCOUKUHEMAMUUECKO2OONUCAHUAL.

Buinyoicoennviexonebanusi. Pesonanc. Pezonancnaskpueast.
Brusnue 3amyxanus Ha 6u0 pe3oHancHol KpUBOL.
Aemoxonebanusi.

Pewenue pacuémmuvix 3a0au ¢ 26H0 3a0aHHOU U HESIBHO
3a0aHHOUDUIUYECKOUMOOENbIOCUCNONb308AHUEMOCHOBHBIX
3aK0H08 U hopmyn no meme «Mexanuueckue Konedanus .

Awmrmmutynandazakonaedannii. CBI3baMITTUTY/IbI
K0J1e0aHUHUCXOAHOWBETMUYNHBICAMILITUTYJaMHU
Kosie0aHul e€ CKOPOCTH M YCKOPEHUSI.

[epuonnyacrorakonebanuii.l leproamManbx cBOOOTHBIX
KoJie0aHMIMaTeMaTHYeCKOro MasiTHIKa. [lepruos cBoOOTHBIX
KOJICOQHUHUTIPY>)KUHHOTO MasiTHUKA.




Pewenuexauecmeennvixzaday, mpedyrouuxnpumeHeHus 3HaHuii no
meme «Mexanuueckue KoieOaHusy.

O6vsCHeHUe0CHOBHBIXNPUHYUNOBOCLICIBUATNeXHUYECKUX
YCMpOUCm8, MaAKUXKAK. MEMpPOHOM, YACbl, KaAYenU, MY3blKAIbHbIE
UHCMpPYMeHmbl, ceticmozpaq.

JlabopamoprnaspabomaNe3«Onpedenenueyckoperust c600600H020
naoenus npu NOMOWU MAsSMHUKA

2.29/1eKTPpOMAarHUTHBIE KoJiebanus 6/15

KonebarenbHbBIIKOHTYP.CBOOOIHBICIEKTPOMATHUTHBIC
Kosie0aHus B UI€aIbHOM K0J1e0aTeIbHOM KOHTYpE.

®opmynaTomcona.

Cea3bamniumyovl3aps0aKoOHOeHCamopacamniumy ool Cusbl
MoKa 8 KoiebamenbHOM KOHMype

Pewenue pacuémmuuix 3a0au ¢ A6HO 3a0AHHOU U HESBHO
3a0aHHOUPUIUYECKOUMOOENBIOCUCTIONbI08AHUEMOCHOBHBIX
3aKOHO8UDOpMYINOMeEMe« DNeKMPOMaHUMHbLE
KoieOanusy

Pewenuexauecmsennvixzadau, mpeoyrowuxnpumeHeHUs3HaHuuno
meme« INeKmpOMaACHUMHbLEKONOaHUS»

3aKOHCOXPaHEHUAIHEPTMMBUICATbEHOMKOJIE0ATETbHOM
KOHTYpE.

3aTyxaroumedieKTpoMarHuTHbleKoeOanus. BeiHy X 1eHHbIe
3JIeKTpOMarHuTHeIekoebanus.[lepeMeHHBIINTOK.

de@HeHueMexaHI/lUBCKMXMSﬂeKWIPOMaZHun’IHleKOJZ€6aHZ/lIZ

ObwsicHeHe 0CHOBHbBIX npurHyunoe oelicmeuss MmexHu4ecKux
ycmpochme, MAKUXKaK. SﬂeKmpuUBCKulZ 360HOK,ceHepamop
nepemenHrnoco moka, TuHuU 3Jzel<mp0nepe()aq

Onpeoenenueycro8utinpumMeHUMOCMUMO0eIUUOeaIbHO20
KO1e0amenbHO20KOHMYpa




MomHoCTh  MEPEMEHHOTO  TOKa.  AMIUIUTYJHOE H
NEeCTByIOIee 3HAUEHUE CUJIbl TOKA M HAIpPsDKEHUS IpU
pa3audHOi (QopMe 3aBUCUMOCTH TEPEMEHHOTO TOKa OT
BpeMeHU. CUHYCOMIQJIbHBIN IEPEMEHHBIN TOK.

Wneansubiii Tpanchopmatop. IIpousBoacTBo, mepenava u
NOTpeOJieHue  3JEKTPUUECKON  SHEPIHUu. Kynerypa
HCIIOJIb30BAaHUS 3JIEKTPOIHEPIMU B IOBCEIHEBHOW MKU3HH.
TexHudeckue ycTpoucTBa U TEXHOJOTMYECKHUE IPOLIECCHI:
3JIEKTPUYECKUI3BOHOK,T€HEPATOPIIEPEMEHHOIOTOKA,JIMHUN
3JeKTponepesady

Pezucmop, konoencamopuxamyuwikaunoyKmueHocmusyenu
CUHYCOUOANbHO20 NepemMeHH020 moka. Pesonanc mokos.
Pesonancnanpsoicenuii.

Lemoncmpayusakmuenoeo,eMKoCmHO2OUUHOYKIMUBHO20
CONnpomuGIeHul

PeweHueKaqecmeeHHbzxa’adatampe6y10u;uxnpwweHeHu}1 3HAHUL NO
meme ((QﬂekmpomaeHumele Konebanusy.

MexanuvecKue HIJIEKTPOMATHUTHBIE BOJTHBI4/10

MexaHuueckue BOJIHBI, YCJIOBHUS HX PAclpOCTPaHEHHUS.
ITonepeunsle u mnponosnbHble BOJHBEL Ilepuon, ckopocTh
pacnpocTpaHeHUs U IMHABOIHBL. CBOMICTBAMEXaHUUECKUX
BOJIH: OTpaKCHHME, TpeloMIIeHHe, HUHTephepeHus u
JUppakiys.

3Byk.CkropocTb3Byka.l pomMkocTb3ByKka.Beicotarona. TemOp
3ByKa. [IlymoBoOe 3arpsi3HEHNE OKPYXKAIOLIEH CPEBI.

H&’ylleHuepaCl’IPOC'mpaHeHu}B@yKO6blx€OﬂH63ClMKHym0M
npocmpancmee.

Pewenuesaoau




ObvsacheHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPOUCME U MEXHOI02UYECKUX NPOYECCco8, MAKUX KaK:
MY3bIKATIbHbIE UHCIPYMEHmMbL, padap, paouonpuémMHux,
menesuzop,anmenna, menedorn, CBU-neus,yiompaseykosas
OUACHOCMUKA 8 MEeXHUKe U MeOUYuHe.

DNeKTpOMarHuTHHIE BOJIHBI. YcnoBus U3ITy4eHUs
3JIEKTPOMArHUTHBIXBOJIH. CBOMCTBAAIEKTPOMAT HUTHBIXBOJIH:
OTpakeHUe, NMPeNOMIICHHE, MOJspU3anus, HTHTepdepeHIus u

auQpakius. B3aMHasi OPHEHTAIHSI BEKTOPOB
BJICKTPOMArHUTHOWBOJIHE.

[IIxanasmekTpoMarHuTHEIXBOJIH. I I[pumenenne
JIEKTPOMArHUTHBIX BOJIHB TEXHUKE U OBITY.
TexHM4eCKneyCTpOMCTBANIIPAKTHYECKOCIIPUMEHEHHE:
My3bIKaJIbHBIE HHCTPYMEHTBI, pajiap,
paauonpuéMHUK, TEIEBU30p, aHTEHHA, TeJe(oH,
CBY-neus, ynbTpa3ByKoBasi JUaTHOCTHKA B TEXHUKE
Y MEJULIMHE
[IpuHIMnbIpaguocBs3unTeNeBuieHUs. Paguonokanus.

PemeHueKaqecmgeHHb1x3a0aq,mpe6yr0muxnpwweHeHuﬂ 3HAHUL NO
meme «Mexanuueckue u INIEKMPOMACHUNHbLE 60JIHbL)

PemeHueKaqecmgeHHb1x3a0aq,mpe6yr0muxnpwweHeHuﬂ 3HAHUL NO
meme «Mexanuueckue u INIEKMPOMACHUNHbLE 60JIHbL)

YempoiicmeounpunyunpabomuinpocmetiwiecopaouonpuemHuxa

2.4 Onruxa 10/25

[IpssMonrHENHOEPACTIPOCTPAHEHUECBETABOAHOPOHON
cpene. JIyu ceera. TOueyHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA.
ITocTpoeHnen306pax eHUIBINIOCKOM3EpKaJIE.




Habnwooenue onmuueckux sanenutl, nposeoerue KoOC8eHHbIX
UBMEPEHUIL, UCCIe008AHUAZABUCUMOCMEUPUULECKUXBETULUHU
ONvIMOG NO NPOBEPKe NPEOLONCEHHOU SUNOMe3bl NPU U3y4eHUU
ABIEHUL NPENOMIEHUS C8ema Ha spanuye pazoend 08yx cpeo,
npelomienus ceema 6 coouparowetl

UpacceusauetiuH3ax, 80JIHOBbIXCE0UCMECEemd.

Ilocmpoenueupacuémuzobpadicenuil,co30a8aemvlx NIOCKUM
3EpPKATIOM

Coepuueckuezeprana

HpeJIOMJICHI/IeCBeTa.3aKOHBIHpeJ'IOMJ'IeHI/I$ICBeTa.
AOCONIOTHEIH MMOKa3aTelb IMpCIIOMJICHUA.

Hucnepcusicera.CioxusliicoctaBoenorocsera.L{Ber.
[TonmHoeBHYTpeHHEEOTpakeHne. I [peienbHbIN yromoIHoro
BHYTPEHHET0 OTPAXKEHHUS.

JlabopamopnaapabomalNed « Usmepenuenoxazamens
NpenoMIEHUACMEKNA»

Omuocumenvhviunoxazamenvnpenomienus. I locmosncmeo
Yacmomul ceema u COOMHOWEHUe OJIUH B0IH NPU NEPEX00e
MOHOXPOMAMUYECKo20 ceema uepe3 epanuyy pazoena 08yx
onmu4eckux cpeo.

Xoonyuetignpusme.

Cobwuparornue u paccenBaromye JUH3bI. TOHKas JIMH3a.
DOKYCHOEPACCTOSHUENONTHYECKAICUIATOHKONINH3HIL.

POpMyYITaTOHKOMIMH3BL. Y BEIMUEHUE,TaBAEMOEIINH301

JlabopamopnaspabomalNe5« OnpedenenueonmuyecKoicuibiu
Goxycrnoco paccmosiHus cobuparowell TUH3bLy

3asucumocmupokycHo2opaccmoaHUsmMOHKOUCHepUYecKol TUH3bl
om eé ceomempuu U OMHOCUMENLHO20 NOKA3AMes

NpeloOMIEeHUA.




Xo0 nyua, npoweduie2o 1uH3y OO NPOU3BOTbHBIM V2lIOM K €
anasHovonmuyecxotocu.llocmpoenueuzoopaxiceHutimouxku u

ompesKa np}lMOii 6 co6upai0u;ux u pacceusarowux JuH3ax
u uxcucmemdax.

Onrtuyeckuenpudopsl. PazpemaromascrocodHocTs. I mazkax
ONTHYECKAsl CUCTEMA.
[IpeaenbpuMeHUMOCTUTEOMETPUYECKOUOIITUKH.

TexHnYeCKneyCcTpONCTBANTEXHOIOIMYECKUXIIPOLIECCHI:
OYKH, JTyTa, EPUCKOI, (hoToanmapar, MUKPOCKOIL,
IIPOEKIIMOHHBIN anmnapar, IPOCBETICHUE ONTUKH,
BOJIOKOHHASIONITHKA, 11 (ppaKIIIOHHASIPEIIETKA.

HpOCG@WUl@HH@OI’lmuKM

Tlocmpoenueupacuémuzoopasicenuil,cCo30a8aemvlx nI0CKUM
3epKanomM, MOHKOU JTUHZOU.

PemeHueKaqecm6eHHb1x3a0aq,mpe6yr0muxnpuMeHeHu;BHaHuﬁ
nomeme« Onmuxay

Bonnosas ontuka. Matepdepenuus csera. KorepentHbie
UCTOYHMKH. Y CJIOBUSHAOIIIOJEHUIMAKCUMYMOBUMUHUMYMOB
B UHTEP(PEPEHIIMOHHOMN KapTUHE OT JABYX KOT€PEHTHBIX
UCTOYHMKOB. IIprMepsl Ki1acCH4ecKux
MHTEP(EPEHIIMOHHBIX CXEM.

Hudpaxus ceeta. AudpakironHas pemeTka. Y cioBue
HaOJII01eHUS TJIaBHBIX MAKCUMYMOB IIPU Ma/IEHUU
MOHOXPOMAaTHYECKOTO CBETaHAAU(PPAKITMOHHYIO PEIIETKY.
ITonsspuzanusiceera

JlabopamoprnasapabomaNe6« F3mepenueorunvlc8emosotionHbLy)

Obvsichenue ocobennocmetl npomexKaHusi onmu4ecKux SAGNeHUlL.

unmepgepenyuu, oudparyuu, Oucnepcul, NOJTHO208HYMpPeHHe20
OMPANCEHUS.

Pewenuepacuémmnvixzaoaycsagno3a0aHHouuHes86HO




3a0aHHOUPUIULECKOUMOOENLIOCUCNONL308AHUEMOCHOBHBIX
3aK0H08 U hopmyn no meme «Onmukay

Pa3nen3 OcHOBBI cieNMAJILHON TEOPHH OTHOCHTEIbHOCTHA/6

3.10cHOBBICTICIUATBHONTEOPUUOTHOCUTEILHOCTHA/6

FpaHI/IHBI IIPUMEHUMOCTHU KJ1aCCUYECKON MEXaHUKH.
HOCTy.]'IaTBICHCI_[I/IaﬂbHOﬁTeOpHHOTHOCHTeHBHOCTI/I.

OTHOCUTENBHOCTHOJHOBPEMEHHOCTH. 3aMe/ITIECHUEBPEMEH U
COKpAICHUE JUIMHBI.

IIpocmpancmeenno-epemennou unmepsai. 1lpeobpasosanus
Jlopenya. Ycnosue npuuunnocmu.

Ipakmuxym
Ipakmuxym
OHeprusi HMMITYJIbCPENIATUBUCTCKONYACTUIIBI. CBA3b
MaCCBhICOHEPTUENUUMITYIbCOMPEIATUBUCTCKON
YaCTULIBI. DHEPIHsl OKOs
TexHu4eckue ycTpoicTBa U TEXHOJIOTUYECKHUE NTPOLIECCHI:
CIIyTHUKOBBICIIPUEMHUKH, YCKOPUTEIU3APAKEHHBIX YACTULL
Ipakmuxym
Ipaxmuxym

Jlabopamopnaapaboma«IIpoeedenuekoceeHHbIXusMepeHuiumMnyibCau
SHEPSUUPETSIMUBUCICKUXHACTIUY (ROPOMOSPADUAMMPEKOBZAPANCEHHBIX
yacmuy 6 MazHUMHOM NOJe). »




Pa3znend Keanromas puszmka 15/25

4.1 KopmycKy/IsipHO-BOJIHOBO# qyaau3m 6/15

PaBHOBecHOETEIII0BOCU3TyYEeHUE( U3ITYU€HUEA0COTIOTHO
yépHoro tena). ['unoresza M. Ilnanka o kBaHTax.

DOTOHBL. DHEPTUAUUMITYIIHCHOTOHA.

3axoncmewenuaBuna.

ObvsicHenue 0CHOBHBIX NPUHYUNOE OCUCMBUS. MEXHUYECKUX
VCMPOUCmM8, MAKUX KaK.: CneKmpomemp, ¢homosiemenn,
Ghomooamuyuk, myHHeIbHLIMUKPOCKON, COHeYHasbamapesl,
€6emoouoo.

Pewenue pacuémmuwvix 3a0au ¢ 1610 3a0aHHOU U HEABHO
3a0aHHOUPDUIUUECKOUMOOENLIOCUCNONL308AHUEMOCHOBHBIX
3aK0H08 U hopmyn no meme «Keanmoeuvie aenenusy.

®otorddext.OnbiTeIA.I'.CroneroBa.3akoHbIhoTOI P DEKTA.

VYpasaenuneDitHmreliHaasapoTodrhpexra. «KpacHasrpanuma»
dhotorddexra.

OnpedenenueyciosuiunpumeHUMOoCMUK8aAHMo8oUMO0eIUCEeMA.

AHAnU3K8aHMOBLIXNPOYECCOBCUCNONIL30BAHUEMYDABHEHSL
DtiHwmetina ons Gpomorghghexma, npuHYyuUna
coomuoutenuil Heonpeoenénnocmu I eiizenbepea.

PeLLteHI/leKdllecn’IBeHHle&’aaall,mp€6yIOLl/!l/l)Cl’lpuM€H€H1/l}Z 3HAHUL NO
meme «Keanmoevie serenusy.

JlaBneHue cBeTa (B YaCTHOCTH, JIaBJICHHUE CBETa Ha
a0COJTIOTHOTIOTJIOMIAOITYFOMA0COFOTHOOTPAKAFOTITY IO
nosepxHocTh). OnbiTel I1. H. Jlebenena.




TexHM4eCKneyCTpOMCTBAUTEXHOJIOTMYECKUETIPOLIECCHI:
CIIEKTPOMETP, POTOIIEMEHT, (POTONATUMK, TYHHEIbHBIH
MHUKPOCKOII, COJIHEUHast OaTtapes, CBETOAUO/

Bonnoswviecsoticmseauacmuy. Bonnvioebpoiins./[nunasonnvioe
bpoiina u pazmepol obracmu nokanuzayuu
osudxcywencauacmuywl. KopnyckynapHno-601Ho8otoyanuzm.

Huppaxyus s1ekmponoe Ha Kpucmaiiax.
Cneyughuxausmepenuiiemuxpomupe. Coomnouterus
Heonpeoenénnocmetll etizenbepea

PemeHueKaqecm6eHHb1x3a0aQ,mpe6yr0muxnpuMeHeHuﬂ 3HAHUL NO
meme «Keanmosvle s61eHusny.

4.2 ®uszuka aroma 4/5

OmnbIThITIONCCIIEIOBaHUIOCTPOCHUsIaTOMa. [ InaneTapHas
Mojienb atoma Pesepdopaa.

[Toctrynarsibopa.U3nydenneunmnoriomeHneoTOHOB
MpUIepexoeaToMa ¢ OAHOTrO YPOBHS SHEPTUU HA

JIPYTOM.

AHAnU3KEAHMOBLIXNPOYECCOBHAOCHOBENEPBOLOUBINOPO2O
nocmynamos bopa

Ipakmuxym

Ipaxmuxym

Bunel criektpoB. CEKTp ypOBHEN 3HEPTUH aTOMa
BoA0po1a. CIOHTAHHOEUBBIHYKIEHHOCU3IIyYEeHHE
CBETa.

TexHNYeCKueyCTPONCTBAUTEXHOJIOTMUECKUETPOLIECCHI:
CHEKTpalibHbIaHATN3(CIEKTPOCKOM ),Ja3eP,KBAHTOBBII
KOMITBIOTEP

Ipakmuxym




Ipaxmuxym

Jlabopamopuas paboma

4.3 ®du3nuKa aTOMHOTO SI/IPa U YJIeMeHTAPHBIX YacTuil 6/6

Hyxnonnasmonenssapal eiizenoepra—Banenko.3apsaasapa.
Maccosoe uucio sapa. M30tomnsl.

PagnoaktuBHOCTB. ANb(ha-pactan. DIeKTPOHHBIIHH
NO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3inyueHue.

Tpaxmuxym
Ipakmuxym
Pewenueszaoau
OHeprusicBsI3uHYKIOHOBBsApE. A nepHblecusbl. e ekt Macchl
anpa.slnepHsie peakuuu. JleneHue u CUHTe3 saep
SAnepubiepeakTopsl.IIpobaemblyipaBisieMoroTepMosIEpHOro
CUHTE3a. DKOJIOTHUECKNE aCTIEKThl Pa3BUTHUS ANEPHOU
DHEPIETHKHU.
Ipakmuxym
Ipakmuxym

Pewenuesaoau




Merozasl perucTpalvy U UCCIEA0BAHUS JIEMEHTAPHBIX
gacTul. DyH1aMEHTaJIbHBIEB3aUMOICHCTBUA. bapuoHBbl,
ME30HBI U JICITOHBI.

[Ipencrasnenne o CrannaptHoit monenu. KBapk-ritooHHas
MoJienbaipoHoB. Pu3nkazanpeaenaMuCTan1apTHONMOIENH.
Témuas marepus u TéMHas sueprusi. ExnnctBo ¢pusndeckoit
KAapTUHBI MUDA.

TexHn4YecKkneycTpoiiCTBAaUTEXHOJIOTHUECKHEPOLIECCHI:
JI03UMeTp, Kamepa BunbcoHna, saepHblii peakTop,
TEPMOSACPHBIN PeakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCHast TOMOTpadus

Ipakxmuxym

Ipakxmuxym

Pewenuezadau

Pa3gens DiieMeHTHI aCTPOHOMHUH U acTpodusuku 8/12

5.19neMeHThIacTpOHOMUUHACTPOPH3UKNE/12

MeToapl acCTpOHOMHYECKHX UccienoBannii. CoBpeMeHHBIC
ONTUYECKUETEIECKOIIBI,PaJOTEIICCKOIBI, BHEATMOCepHas
ACTPOHOMUSL.

Bunzséznaoroneta.Co3Be3aus, IpKue3BE3IbL, IIaHE TR, UX
BUJMMOE JBHKEHHE.

Omanwi pazeumusi acmponomuu.llpukiaonoe u
MUPOBO33peHUecKoe3HaueHueacmporomuu. [lpumenumocmo
3aKOHO8 PU3UKU 0151 00BACHEHUSL NPUPOOLI KOCMUUECKUX
00beKmos.

OcnognviecossezousCeseprocononyulapuausaprue38e3obl




Ponb acmponomuu 6 coepemennoil kapmune mupa, 8
NpaKmMuyecKoudesimeIbHOCMUYe108eKaudaIbHetem
HAYYHO-MEXHUYEeCKOM PA36Umull.

ConHevyHasicucremMa.

Comnnne.CoHeYHasIaKTHBHOCTE. MIcTouHUKAIHEprurCOTHITAaN3BES .

3BE3/161, UXOCHOBHBIEXapaKTepUCTUKH. [[narpamma
«CHEKTPAIbHBIHKIACC—CBETUMOCTbY». 3BE3IBITIIABHON
[I0CJIEI0BATEIFHOCTH. 3aBUCUMOCTh «Macca —

CBETUMOCTb»IJIA3BE3ATTIABHOMIIOCIIEI0OBATENBHOCTU. BHyTpeHHEe
CTPOECHUE3BE3L.

CospemennblenpedcmasieHusonpoUcX0XHcOeHUUUIBOTIOYUU
Connya u 36e30.

Tpaxmuxym

Ipakmuxym

COBpeMeHHBIereZ[CTaBHeHI/IHOHpOI/ICXO)KI[eHI/II/II/IBBOJHOHI/II/I
CoHIa 1 3BE31. DTarbl )KU3HU 3BE3I.

Muneunsiiil lyre—namal anakruka. I lonosxxennennBmwxenne ComHIa
Bl anakTtuke. Tunel rajakTuk. PajyroraniakTuky U KBa3zapbl. YEpHbIE
JBIPHI B SIApaxX rajdakTUK.

0606w enueucucmemMamuzayusico0epPIHCaHuspa’30enro8Kypca
«Mexanukay

0600w eHueucucmemamu3ayusco0epHCaHuapaz0eno8Kypca
«MonexynapuasagusuxaumepmoouHamuray,

Bcenennas.PacimpenneBceenennoii. 3akon X ab61a.Pazderanue
ranakTuk. Teopus bonbiioro B3peiBa. PeNMKTOBOE H3IIyUYECHHE.




MacmrabHas ctpykTypa Beenennoii. Metaranakruka. Hepeménnsie
poOIeMbIaCTPOHOMHHN

Paznen7 O6oomaromee nopropenne 4/15 (114acoB-B mpeabIIYIIHX pa3/iesiax)

0606w eHueucucmemMamusayuaco0epICaHuapa30eio8Kypca
«DnekmpoouHamuxa»

0606w eHueucucmemMamusayuaco0epICaHuapa30eo8Kypca
«DnekmpoouHamuxa»

0606w eHueucucmemMamu3ayuaco0epICaHuapa30eio8Kypca
«dnexmpoouHamura

O06001IeHnencucTeMaTU3aUACOACPKaHUSIPa3IeIOBKypca
«Mexanukay, «MoinexynspHasQu3nKau TepMOTTHAMUKA,

O606H_IGHI/IGI/ICI/ICT6M8TI/I3aI_II/IHCO,Hep)I(aHI/IHPaSI[CHOBKypca
<<3J'IGKTpO,I[I/IHaMI/IKa»

ObobwenueucucmemMamuzayuaco0epIHCanuspas0elo8Kypca
«Konebanuaugonnviy

0606w enueucucmemMamusayusaco0epICaHuapa30eosKypca
«Konebanuaueonnviy

0606w enueucucmemamu3ayusico0epPHCaHuapas0enro8Kypca
«Keanmosasgpusuxay

O060061eHnencucTeMaTU3aIsICOAepKAHUAPA3AETOBKypCca
«KBanToBaspuzuka»

O060061eHnencucTeMaTU3aIsICOAepKAHUAPa3AeTOBKypca
«KonebannuanBoOIHBD)

Pe3zepB0

Pe3zepB7




INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC (0a30Bblii ypOBEHb)

KounvecTBO 4acoB DJIeKTPOHHbIE
uudposbie
° T
Ne /o eMa ypoka Beero KOﬁHTpOJIbeIe HpﬁaKTH‘ICCKHe 0GpazoBaTeabHbIE
padoThbI padoThsI pecypebi
1 ®usuka — Hayka o npupojae. Hayunsie 1 bubnmnoreka HOK
METO/1bl TO3HAHUSI OKPYKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Posb 1 mecTo duszuku B HopMUpOBaHUHU
2 COBPEMEHHOI i)a HOM K(E EHHIE MHpa, B 1 Bubmiorexa LOK
p Hayt P 'pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIESITEIIbHOCTH JIHOICH
MexaHudeckoe JBHKEHHUE.
3 OTHOCHUTEIBHOCTh MEXAaHUYECKOTO 1 bubnuorexa [IOK
nBwxenusd. [lepemenienre, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE PSMOJIMHENHOE JIBUKECHHUE 1 Bubmorexa LIOK
P p A https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE TPSIMOJIMHENHOE 1 bubmuoreka [IOK
JBHIKEHHE https://m.edsoo.ru/ff0c372e
6 CBoOosiHOe majieHune. Y CKOpeHue 1 bubmuoreka [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe asmxenue. J[BrmkeHune 1 bubnuoreka [{OK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
ITpunnun otHOcuTENbHOCTH ["anues.
8 I/IEe HI/IaJ'II)HI)Ie cucTeMbl oTcueTa. [lepBbIit 1 Bubmorexa LOK
ph - 1eP https://m.edsoo.ru/ff0c3be8
3akoH HrroToHa
Macca Tena. Cuna. [IpuHIUI Cyneprno3uiuu
9 cui. Bropoii 3akon HIIZIOTL(I)Ha ?1131 P ’ 1 Bubmorexa LOK
’ P " a https://m.edsoo.ru/ff0c3be8
MaTepuaibHOU TOUKU
10 Tperunii 3akoH Hpr0TOHA 1711 MaTEpUAIIBHBIX 1 bubmuotexa [IOK

TOYCK

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

3aKoH BCEMUPHOTO TsAroreHus. Cuia bubmmoreka [JOK
11 .
TsbKecTU. [lepBasg KocMuYecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuita octH. 3akoH ['yka. Bec Tema
yHpyr YK https://m.edsoo.ru/ff0c3e18
Cuna tpenusa. Kocxddument tpenus. Cuna
13 con OZBIBJICHI/ISI 1} (II)/I(bI[BI/IH(eHI/II? Tena B buGnuorexa LIOK
p p https://m.edso0.ru/ffOc3f76
YKUJKOCTHU WJIH ra3e
[ToctynarensHoe U BpaliaTeiabHOe
14 JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bubnnoreka [JOK
MowmeHT cumbl. [lnedo cunsbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO TeIa
NMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
MaTepuaibHBIX TOYEK. VIMITyJIbC CHITBIL. bubmmoreka [JOK
15
3aKoH COXpaHEHUsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGora u momHOCTh cuibl. Kunetudeckas
16 SHEPTUsi MaTepuaabHON Touku. Teopema 00 bubmnorexa LIOK
P p N p https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUUECKOW SHEpTUH
[TorenuuanbHas sHeprus. [loTeHnmanbpHas
17 SHEPTHUs ynpyro neopmMupoBaHHOM bubmuoreka [IOK
npyxuHsbl. [loTeHnnanbpHas sHeprus tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMJIU
[ToTeHuManbHbIe U HETTIOTEHIIUATIBHBIE CHUIIBI.
CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C
18 I/I3MeHepHI/IeM MEXaHUYECKON IHEPTrUun bubmnorexa [JOK
p https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUn
JlaboparopHas pabota «lccrnenoBanue
19 CBSI31 PAOOTHI CHJIBI C U3MEHEHUEM
MEXaHUYECKOM IHEPTUU TeJla Ha IPUMEPE
PAaCTSDKEHUS PE3HHOBOTO JKT'yTay
20 KonTponbhas pabota no teme bubmuotexa [IOK

«Kunemaruka. /lnHamuka. 3aKOHbI

https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

COXpPAaHCHUA B MCXAHUKE»

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON TeoprH. bpoyHOBCKOE
newkenue. ubdysus

bubnmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep JBMKEHUS U B3aUMOICHCTBUSA
YyacTHIl BellecTBa. Moienu cTpoeHust ra3os,
KUJKOCTEH U TBEPABIX TEIl

23

24

Macca mounekyn. KonndecTBo BeliecTsa.
[TocTostnuas ABoraapo

TermmoBoe paBHOBecue. TemnepaTtypa u e€
usMmepenue. [lkana remneparyp Llenscus

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

27

28

29

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEW KMHETUYECKON DHEPTUN JBUKEHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Knaneiipona

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

JlabopaTtopHast pabota «HMcciaenoBanue
3aBUCHUMOCTH MEX]y IapameTpaMu
COCTOSIHUS pa3peKEHHOTO Tra3a

H3omponecchl B UI€alIbHOM Ia3e U Ux
rpaduyeckoe npeacTaBIeHue

bubnuoreka [IOK
https://m.edsoo.ru/ffOc511e

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

31

32

BryTpeHHss dHeprus TEpMOANHAMAYECKON
CHCTEMBI U CIIOCOOBI €€ N3MEHEHMUS.
KonudectBo TemioTs! 1 padoTa.
BuyTpeHHss1 oHEprus 0lHOATOMHOTO
U7eabHOTO rasza

Buasl Tennonepenaun

VYV nenpHas TEMI0EMKOCTh BELIECTBA.
KonnuecTBo TEIIOTHI MU TeIJIonepeiaye.

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5952

but6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36

bubmmorekxa [IOK
https://m.edsoo.ru/ff0c5c36
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AnrabaTHBIN Tporecc

[lepBblil 3aKOH TEPMOJAMHAMUKHU U €r0 bubmmoreka [JOK
33 _
IIPUMEHEHHE K U30IIPOLECCAM https://m.edsoo.ru/ffOc5efc
34 HeobOpatumocTthb npoIeccoB B IpUpoe. bubnmnoreka HOK
BTtopoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicteust u KII1/ TernmoBoit bubnunoreka LIOK
MaIIHbI https://m.edso0.ru/ff0c600a
36 Hukn Kapuo u ero KI1/|
37 DKOJOTUYECKHe MPoOIeMbl
TEIJIOOHEPTETUKU
38 O6o6maromuii ypok «MoekysipHast bubanorexa [JOK
¢buznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
K 0
w | memmmbesioe Bumorea 10K
yap ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKI
40 [TapooOpa3oBaHue U KOHICHCALIUS. bubmmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
a1 AOcomoTHAs 1 OTHOCUTEIbHAS BIIAXKHOCTH bubmmoteka IIOK
BO31yxa. HachlieHHslii nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucraminueckue n
42 amopdHble Tena. AHU30TPONHS CBOMCTB bubmmnoreka HOK
KpUCTaLIOB. JKHIKNE KPUCTAILIBI. https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIE MaTepHaIbl
43 IInaBnenue u KkpucramuMsanus. Y gejbHast bubmmnoreka [HOK
TertoTa riaBneHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHUe TeroBoro 6aganca bubmorexa [TOK
https://m.edso0.ru/ff0c6820
45 DneKTpu3anus Ten. DIeKTPUUEeCKUH 3aps. bubnuotexa [JOK
JIBa BH1a SIIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ffOc6bcc
[IpoBOIHUKY, TUDTIEKTPUKH U Butmorexa LIOK
46 MOJIYITPOBOJTHUKH. 3aKOH COXPAHEHUS

QJICKTPHUYICCKOI'0 3apsaa

https://m.edsoo.ru/ff0c6bcc
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47 B3aumopaeiictBue 3apsaaoB. 3akoH Kynona. bubmmoreka [JOK
To4YeyHBIN 2JIEKTPUYECKUM 3apsif https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJIS.

48 Hpngunn cyr[epr[o31/1u1/r1)1/1 AJIEKTPUUECKUX buGnuorexa LIOK

. N https://m.edsoo.ru/ff0c6df2
nosiei. JInauu HanpsHKEHHOCTH

49 Pabota cuit aneKkTpocTaTHuecKoro moJisi. bubnmnoreka HOK
IMorennuan. Pa3HocTs MOTEHIIMAIOB https://m.edsoo.ru/ffOc6f00
[TpOBOAHMKY M TUAJIEKTPUKH B

50 3J1peKTpI([)CTaTquI([:K0M HOIJ)Ie. bubmnorexa [IOK

https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTb
N bubnuoreka [{OK

51 JrexTpoimKocts. Korziencarop https://m.edsoo.ru/ff0c7126

59 DIEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubanorexa [JOK
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0

53 JlaGopaTtopHas pabora "M3mepenue 1
ANEKTPOEMKOCTH KOHAeHcaTopa"

[IprHIMIT NENCTBUS U IPUMEHEHUE

54 KOH/JIEHCATOPOB, KOIMMMPOBAIHHOTO amnmapara,
CTpyHHOTO MpUHTEpA. DIEKTpOCTaTUYECKas
3amuTa. 3a3eMIIeHHe AIEKTPOnprudopoB
DIIEKTPUUECKHI TOK, YCIOBHS €T0

55 cymectBoBaHusl. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
Owma s yyacTka IenH
[TocnenosarenvHOE, MapaienbHOE,

56 CMEIIaHHOE COCTMHEHNUE MPOBOTHUKOB. 05 bubnmoreka [JOK
JlaboparopHas pabota «3ydenue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COCTMHEHUSI PE3UCTOPOBY»

57 PabGoTa 1 MOIIHOCTH ANEKTPHUIECKOTO TOKA. bubnmnoreka [JOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838

58 3akoH OMa AJis MOJTHOM (3aMKHYTOM ) 05 bubnmnorexa [JOK

3NeKTpU4ecKou nenu. KopoTkoe 3aMmbIKaHHE.

https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

JlaGopaTtopHast padora «M3mepenue 3/1C
MCTOYHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

PesepBHbIii ypok. KonTponsHas pabora mo

bu6nmoreka [IOK

n K K n B > K
59 teme "DnekrponuHamuka’ / Becepoccuiickas https://m.edsoo.ru/ff0c8C56
poBepoyHas paborta
60 O6o0maromuii ypok «JIeKTpOIuHAMUKAY / bubnunoreka LIOK
Bcepoccuiickas npoBepouHasi paboTa https://m.edsoo.ru/ff0c88be
DJEeKTpOHHAs TIPOBOJMMOCTD TBEPIBIX
61 METaJIJIOB. 3aBUCUMOCTD CONPOTHUBIICHUS
METaJUIOB OT TeMIEepPaTypHI.
CBepXnpoBOIUMOCTb
62 OneKTpuYecKuid TOK B BakyyMme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB
[TonynpoBoiHUKH, X COOCTBEHHAs U
63 I Hl\}/;g(l?Has{Ir[I oBouMOcCTh. CBolicTBa p—N- Bubmmorexa LIOK
p p ' https://m.edsoo.ru/ff0c84ae
nepexoaa. [lonynpoBogHUKOBbIE TPUOOPHI
DNEKTPUUECKHU TOK B PaCTBOpax U
64 paciuiaBax 3J€KTPOJIUTOB. bubmuoreka [IOK
DIIEKTPONUTHYECKAsT JUCCOLIHAITHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHU3
DIIeKTPUUECKHUI TOK B Ta3ax.
P . . bubmuoreka [IOK
65 CaMoCTOATEIbHBIA U HECAMOCTOATEIbHBIN .
paspsit. Monans, Thnasya https://m.edsoo.ru/ff0c84ae
DJeKTpuvecKre MpruOOpPEI U yCTPOICTBA U
66 UX I Ell)KTI/I‘IeCKOGE')I I/IMpeHeHZe I1)'1 aBUIIa bubmorexa IIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTH
KonTponbhas pabota no teme
67 «Qnektpocraruka. [IocTosHHBIMI bubmuorexa [IOK
3JIEKTPUYECKNN TOK. TOKM B pa3In4HbIX https://m.edsoo.ru/ffOc8a8a
cpeaax»
68 PesepBHblit ypok. OGo0maronuii ypok mno bubmorexa [IOK

https://m.edsoo.ru/ffOc8f6c
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‘ temaM 10 knacca

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4

10 KJTACC (yriy0/1eHHbIii YPOBEHb)

KounyecTBO 4yacoB DJIeKTPOHHbIE
JI:;_)H Tema ypoxa Beero KonrTpoabubie IIpakTuueckue gg}?;l;ziz::enbﬂu e
padoThI padoTbI pecypebi

1 ®dusmka — pyHAaMeHTalIbHas HayKa O 1 Bbu6mmoteka [JOK
Ipupoe https://m.edsoo.ru/1beef346

2 HayuHblIil MeTO/1 TO3HAHUS U METO/IbI 1 bubnuoreka [IOK
HCCIIC0BaHMS (PU3HYCCKUX SIBICHHUI https://m.edsoo.ru/3a7fde29

y | oo ropus s spnees ot | B 10K
usnke https://m.eds00.ru/34c49931

4 Crioco6b! u3MepeHHs (PU3NYECKUX BETUYUH 1 Eg&?ﬁ;?:;;grou}éaz def03

5 AOCOIOTHAsI U OTHOCUTEIbHAS MOTPEITHOCTH 1 bubnmnorexa [JOK
U3MepeHuil PU3NIECKNX BEeIHUUHH https://m.edsoo.ru/7f18fda3
MopenupoBanue B ¢pusuke. Poib u mecto

6 ¢bu3uKky B GOopMUPOBAHUU COBPEMEHHOM 1 bubmuoreka [IOK
Hay4YHOM KapTUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/eabbded1
JEeSITeIbHOCTH JIF0Iei
Mexanunueckoe nBukenue. CucreMa orcuera.

7 OTHOCHUTEILHOCTh MEXAHUUECKOTO 1 bubnunoreka LIOK
nswkenus. [Ipsimas u obpaTHas 3agauu https://m.edsoo.ru/e9a52f02
MEXaHHKHU

5 Pannyc-BekTop MaTepHallbHON TOYKH, €TO 1 bubnmnorexa [JOK
IIPOEKIIMU HA OCU KOOpAUHAT. TpaekTopusl. https://m.edsoo.ru/30a108a5
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ITepememienue. Cxkopocts. X npoekiuu Ha
OCH KOOpJUHAT

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.

bubnunorexa LIOK

9 Fpa(bnquK(U)e OTHMCaHUE PaBHOMEPHOTO https://m.edso0.ru/89ba7190
MPSIMOJIMHEMHOTO JIBHXKCHUS
10 CroxxeHue nepeMenieHnii 1 CKopocTei. bubnmnoreka HOK
Penrtenue 3anau https://m.edsoo.ru/761d18aa
HepaBHomepHoe aBukenue. MrooBeHHas
11 CcKopocTh. Yckopenue. [Ipsamonnneiinoe BH6J?HOTCKa HOK
https://m.edso0.ru/a99549a7
JIBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM
12 ['padmyeckoe onrcanue NPsIMOIUHEHHOTO bubnnoreka [JOK
JIBUKEHHSI C IIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBo0OonHoe majeHue. Y ckopeHrue cBOOOHOTO
13 najieHus. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, EH6J_IHOTeKa LHOK
https://m.edso00.ru/f738109¢c
YCKOpPEHUS OT BPEMEHH U UX TpaQUKu
14 JIBukeHue Tena, OpOIIEHHOTO MO YITIOM K bubmmoreka [JOK
TOPU30HTY https://m.edso0.ru/71cbb4f5
KpusosmmueliHoe nBrkeHue. J[BuxeHue 1o
15 OKPYKHOCTH. YTJIOBas U JIMHENHAs CKOPOCTb. bubmuoreka [IOK
IIepnon u wactora. LleHTpOCTpeMHUTENBHOE U https://m.edsoo.ru/33196fbe
P poCTp
IIOJIHOE YCKOPEHHUE
bubnmorexa LIOK
n "
16 KonTponsHnas pabora no teme "Kunemaruka https://m.edsoo.ru/1242f32¢
[IepBbiit 3axk0H Hprorona. MHEepunansHbie
17 cucreMsl orcuéra. [Ipunnun bubmuoreka [JOK
OTHOCHUTENBHOCTH ["anunes. https://m.edsoo.ru/5a9%e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA
18 Cuia. PaBHoelicTByIO1Ias cuia. Bropoit bubnuotexa [JOK
3akoH HprotoHa. Macca https://m.edso0.ru/141d3837
19 Bzaumopeiicteue ten. Tpernil 3aKkoH bubnuotexa [JOK
Herorona https://m.edsoo.ru/57dba505
20 [Tpunuun cynepno3uiuu cui. Pemenue 3agau bubmuoreka [JOK
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Ha IPUMCHCHHEC 3aKOHOB Hrrotona

https://m.edsoo.ru/bdf997fb

3aKoH BCEMHPHOI'O TATOTCHUA.

bu6nmoreka [IOK

21 3KBI/IB2UIE)HTHOCTB IrPaBUTALMOHHOU U https://m.edsoo.ru/9aba2b0a
WHEPTHOI MacChl
29 Cuna TspKeCcTH M yCKOpeHHe cBOOOIHOTO bubmmoreka [JOK
NaJeHUs https://m.eds00.ru/22757f26
BIDKCHUE HEOSCHBIX TEIl M X
23 fCKyCCTBeHHBIX cryTHUKOB. [lepBas bubmorexa LIOK
' https://m.edsoo.ru/11abfa0a
KOCMUYECKasi CKOpocTh. 3akoHbl Keruepa
bubnunoreka LIOK
24 Cuna ynpyrocru. 3axon I'yka. Bec Tena https://m.edsoo.ru/0ae2cd84
Cuiia tpenust. [Ipupona v BUAbI CUI TPEHUS. bubmmoreka [JOK
25 JIBH>KEHUE B )KUIKOCTHU U ra3e C YYETOM CHJIIbI https://m.edso00.ru/1fa86499
CONPOTHUBJICHUS CPEIbI https://m.edso0.ru/2ch29676
26 JlaBnenue. [ mapocratuyeckoe JaBiIeHUE. bubnuoreka [{OK
Cuwia Apxumena https://m.edsoo.ru/a28aa7ad
AoOcomrotHO TBepoe Teno. IlocrymarensHoe Bubmorexa LIOK
27 U Bpa aTeJ'ILHoep BI/I)KCHI/I'C TBE YI(T)ro Tena bubmorexa LOK
pattt A pA https://m.edsoo.ru/2b95d57e
08 MOMEHT CUJIbI OTHOCHTEIIBHO OCH BpAIllCHUS. bubmuoreka [IOK
I1ne4o cusl https://m.edso00.ru/653d3459
CroxxeHue Cui, MPUIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TsxecTH Tena. Y ciaoBus bubmmnoreka HOK
paBHOBECHS TBEPIOTO Tea. Buabt https://m.edsoo.ru/9aa79a7d
paBHOBECHUS
bubnunorexa LIOK
30 Pemenne sanas https://m.edsoo.ru/dclcaac0
31 KontponbHas padora no teme "/lunamuka. bubmuoreka [IOK
CraTtuka TBEpa0ro Tena” https://m.edsoo.ru/9f5a574c
" .
MITYJIbC MaTepUATbHON TOUKH, CHCTEMBbI Bu6motexa LIOK
32 MaTepuaibHbIX TO4eK. LIeHTp Macc cuctemsl

MaTCpHUAJIbHBIX TOYCK. TeopeMa O IBMXKCHHU

https://m.edsoo.ru/4bb8294b
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HEHTpa MaccC

I/IMHYJ'IBC CHJIBI 1 UBMCHCHUE UMITYJIbCa TECJIA.

bu6nmoreka [IOK

33 3aKOH COXpaHEHHsI UMITYJIbca. PeakTHBHOE https://m.edsoo.ru/13f0a221
IIBIKEHUE
MoMEeHT UMITYJIbCAa MaTEPHUATIbLHON TOUKU.
34 IIpe CTaBJIeHBI;e 0 COX aII{DGHI/II/I MOMEHTA Bubmoreka HOK
pel P https://m.edsoo.ru/d6532eb9
HUMITYJIbCA B IIEHTPAIBHBIX TTOJISX
bu6nmoreka [IOK
35 Pemenne sanas https://m.edsoo.ru/f7706d63
Pabora criisl Ha MaJIOM U Ha KOHEYHOM
36 nepemerieHuu. ['paduueckoe nmpeacTaBIcHHE buGnuorexa LIOK
PEMCIL -4 P pel https://m.eds00.ru/913974c7
paboThl cuibl. MOIIHOCTD CHJIBI
Kunernueckas sueprusa. Teopema 00
37 W3MEHEHUU KI/IHCTI/II:ICCKOI‘/'I 356 J§5051 Bubmmorexa LIOK
o p https://m.edsoo.ru/9a5e2e74
MaTepUaTbHOU TOUKH
[ToreHuManbpHbIE U HENOTEHIMAIBHEIE CHIIBL.
38 HOTCHHI/IaJ'IBHa}I JHEPTUI BITIo as Bubmmorexa LIOK
1 pri. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
TpeTbs kKocMudeckast ckopocTb. CBs3b
a00TBI HEMOTEHIMAJIBHEIX CUJI C
39 §3M6HCHI/ICM MCXI;.HHHGCKOﬁ JHEPTUU bubnnorexa [JOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI Tell. 3aKOH COXPAHCHHUS
MEXaHUYECKOM dHepTuu
Yupyrue u e M€ CTOJIKHOBEHUSL.
40 % Elzll;eHHe Be}qg) ).],'IFJ'II/I JISL YJIeaIbHOM Bubmnorexa HOK
P PHY a a https://m.edsoo.ru/f30f43b6
SKUJIKOCTH
KonTtponbHas pabota o Teme "3aKoHbI bu6muoreka [JOK
41 " .
COXPAHEHHsI B MEXAHHKE https://m.edsoo.ru/474e7c4a
PasButHe npeacraBiieHUI 0 IPUPOJE
Pest PHDOA Bu6nnorexa [IOK
42 TemtoTel. OcHOBHEBIE TO0keHUua MKT. .
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe qBUKEHHE
43 Crtpoenue ra3000pa3HbIX, KUIKUX U TBEPIBIX bubnuoteka [JOK
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TECII. XapaKTep JABHOKCHUSA U BSaHMO,Z[efICTBI/ISI
HacCTull BECUICCTBa

Macca u pazMepsl MOJIEKYIT (aTOMOB).

https://m.edsoo.ru/c44d02e2

44 KoimuectBo BemecTBa. [locrossunas Bubmmorexa OK
) https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. Termnosoe paBHoBecue. [kana bubnuoreka [JOK
Lenbcus https://m.edso0.ru/0070d493
bu6nmoreka [IOK
46 Pemenue sanas https://m.edsoo.ru/1531aba5
. bubnunoreka LIOK
47 U neanpusblii ra3. ['a3oBble 3aKOHBI https://m.edsoo.ru/1deb2367
48 VYpaBuenne MenneneeBa-Kianeiipona. bubmmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/8d12c328
bubnunoreka LIOK
49 AOGcomoTHas TemnepaTypa. 3akoH JlanbToHa https://m.edsoo.ru/14e02d1f
50 M3omporieccol B U1eaIbHOM Ta3e C bubnnorexa [IOK
IMOCTOSTHHBIM KOJTUYECTBOM BEIISCTBA https://m.edso0.ru/68878d51
51 I'padmuueckoe npeacraBaeHne U30MPOIIECCOB! bubmuoreka [IOK
U30TepMa, U30X0pa, n306apa https://m.edsoo.ru/1344327b
bubnmorexa LIOK
52 Ocnosnoe ypasnenue MKT https://m.edso0.ru/c8094721
bubmmoreka IIOK
53 Pemerue 3aziau https://m.edso0.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
54 TEPMO/IMHAMUECKOIT CHCTEMbI CO CPEaIHEH https://m.eds0o.ru/c38af875
KMHETUYECKOU dHEPTUEH MOCTYMAaTeThHOTO
TEIJIOBOTO ABHIKCHUS €€ YaCTHII
55 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 bubnunoreka LIOK
teme "OcHoBbl MKT" https://m.edso0.ru/09d12fd8
56 KonTtponbHas padora no teme "OCHOBBI bu6muoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamudeckasi cucTeMa. 3a/laHne but6mmorexa [IOK
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BHeIHUX ycnoBuit 1t TJ[ cuctemsl.
Buemnue v BHyTpeHHUE TapaMETPHI.
[TapameTpsl T/] cuctemsbl Kak CpeiHUE
3HAYCHUS BEJIMYMH, OMUCHIBAIONINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

Hy.]'ICBOG Ha4yaj10 TCpMOJIUHAMUKHU.

58 CamonpounsBosibHas penakcarus T/ cucrembl Bubmorexa IOK
p P . https://m.edsoo.ru/8ec512f0
K TEIJIOBOMY PaBHOBECHIO
59 Mopnenb uaeaabHOro ra3a B TepMOJIUHAMUKE. bubmmoreka [JOK
VY ci10BUS TPUMEHUMOCTH 3TON MOJEIN https://m.eds00.ru/29355001
VYpaBuenne Menneneesa-Kianeiipona u bubnnorexa [JOK
60 . :
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEpruu https://m.edsoo.ru/bal178d0
Bripaxkenue anst BHyTpeHHEH dHepruu
OJHOATOMHOI'O HJICaJIbHOIO ras3a. bubnunoreka LIOK
61 .
KBazucrarnueckre U HeCTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
62 quncneH};Ie pap60Tm o rplzui)niy npoiiecca bubmoreka LOK
https://m.edsoo.ru/741d5738
Ha pV-auarpamme
Tennonepeaaya Kak crnoco0 U3MEHEHUs
63 BH eHII:eI:; suepruu T]] cuctemsr 6e3 bubmmorexa [JOK
YIb p https://m.edso0.ru/3d734561
COBepILEHHs pabOThI
64 KonBekiusi, TEI0MpOBOIHOCTD, U3ITYYCHUE bubmmorexa [IOK
s, POBOA » MBIy https://m.edso00.ru/157b54cd
KonnuecTBo TennoTel. TemioéMKOCTh Tena.
65 VY enbHas U MOJISIpHAs TEIUIOEMKOCTH bubnuotexa [JOK
BEILIECTBA. Y I€JIbHAS TEMJIOTAa CTOPAHUS https://m.edsoo.ru/7ba67355
TOTLIINBA
66 Pacuér xonmyecTBa TEIIOTHI ITpU bubnuotexa [JOK
TerIoneperaye https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 aquadaTHOM mporiecce. [lepBriii bubnmnoreka [JOK

3aKOH TCpMOJUHAMHUKN

https://m.edso0.ru/d8098824
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KomndecTBO TENI0TH K pa60Ta KaK MCpEI

bubnunoreka LIOK

68 ?;ff:;;m BHYTPCHHCH dHepruH T/1 https://m.edsoo.ru/b047alcd
BTopoii 3aKk0H TepMOJIMHAMUKH JJIS

69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX ITPOLIECCOB. ﬁggﬁ;&fg&gﬁ}& fa5464
HeobpaTtuMocTh IPUPOTHBIX MTPOIIECCOB T '

70 [IpuHIMIIBI AEHCTBUS TEIJIOBBIX MAIIWH. bubnunoreka LIOK
KIT/ https://m.edsoo.ru/2e945513

bubnunoreka LIOK

71 MaxkcumansHoe 3Hauenue KII. [ukn Kapuo https://m.edsoo.ru/fe3857h9

bubnuoreka [{OK

2 Pemerue sanas https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI UCIIOJIb30BAHUS

73 TEIUIOBBIX aBuUrareieil. Temiosoe ]r?tl'/tlgsj?/l//lr?f:é(s%gr?};867aaa7
3arpsI3HEHUE OKPYKAIOILIEH Cpeibl — :

bubnunoreka LIOK

“ Pemerue 3anaq https://m.edsoo.ru/c8c70432

75 O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110 bubmmnoreka HOK
teme "Tepmoaunamuka. TemioBbie MauHbI" https://m.edsoo.ru/28d62b3f

76 KonTponbHas pabora no teme bubmuoreka [IOK
"TepmoanHaMuka. TennoBble MalIuHbI" https://m.edsoo.ru/1b6e26¢c5
[TapooOpa3oBaHue U KOHICHCAIIHS.

77 Hcnapenue u kutieHue. Y aenbHas TemioTa BH6J?HOTeKa LHOK
MapoobpasoBaHus https://m.eds00.ru/6f8e6777
HaceimieHHbIe ¥ HEHACHIIIICHHBIE TTaPHI.

KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JABJICHUS HACKIIIEHHOTO Mapa OT

78 TEMIEPATYpbl, UX HE3ABUCUMOCTh OT 00bEMa Egggﬁﬁf:&%gﬁ}%cl? 402
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh T '
TEMIIEPATYPHI KATICHUS OT JaBJICHUS B
KUJKOCTU

79 BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U bubmorexa LJOK

https://m.edso0.ru/30ebbb79
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OTHOCUTCIIbHAasA BJIA>KHOCTb

80 Pemenue 3amau Bubmorexa I[OK
A https://m.edso00.ru/18e95ff3
Teépnoe Teno. Kpucramnmueckue u
81 aMoI;))I@[{)HLIe Tena IijHI/ISOTpOHI/ISI CBOMCTB Bubmorexa IOK
) https://m.edsoo.ru/20a88a03
KpUCTAJUIOB
82 [LnaBnenue u kpucramM3anus. Y 1eabHast bubnmnoreka HOK
tertoTa riaBieHus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
eopmanu TBEpAOTO Tena. PacTskeHnue u
83 fmg)ﬂfe CHIIBI/IF l\ggﬂyﬂb HOmnra. IIpenen bubmnorexa [IOK
) : ’, ’ https://m.edsoo.ru/dalaab10
yrnpyrux aedopmaruii
T .
B4 adpenx ron. Aurapvosniam TemtoRsi uGnorera LIOK
PABIX TEIL. P https://m.edsoo.ru/7ba5edf2
KoJie0aHUM YacTHIl BEIIeCcTBa
85 [TpeoOpaszoBanue 3HEprUn B Pa3zoBbIX bubnnorexa [JOK
nepexonax https://m.edso0.ru/97a0672f
bu6nmorexa LIOK
86 VPaBHEHHE TEMI0BOrO Oanarca https://m.edsoo.ru/ab1521fb
bu6nmorexa LIOK
87 Pemenne sanas https://m.edsoo0.ru/8ab7f40d
I1 .K
o | mernwonmmeme Ko B 10K
) Jl HCKp https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO KuaKkocTH. Dopmyna Jlannaca
0606 i
B0 tewe "Arperamibic coctonsa nemeCT. bu6orerca LIOK
p " B ) https://m.edso0.ru/0b52575¢
@dazoBbIE TEPEXOBI
90 KonTponbhas pabota no teme "ArperarHeie bu6muoreka [JOK
cocTosiHus BelecTBa. Pa3oBble NEPExXoabl” https://m.edsoo.ru/7dc2a739
DneKTpu3anus Tel U €€ MPOosIBICHUS.
91 DnekTpuueckuii 3apsia. /[Ba Buna bubnuotexa [JOK

INEKTPpUYECKUX 3aps10B. [IpoBoagHUKH,
JMBJICKTPUKHU U TTOTYITPOBOHUKU

https://m.edsoo.ru/laff445f
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DJIEMEHTAapHBIN 3JIEKTPUYECKUN 3apsi. 3aKOH bubmmoreka [JOK

92 :

COXPAHEHUS JIEKTPUUYECKOTO 3apsAIa https://m.edsoo.ru/f49afd24

93 Bzaumopeiictue 3apanoB. Toueunsie bubnmnoreka HOK
3apsiabl. 3akoH Kynona https://m.edsoo.ru/445b7746

bu6nmoreka [IOK

94 Pemenue 3agaa https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onektpuueckoe nose. Ero neiictBue Ha bubmmoreka [JOK
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB IEKTPUUECKOTO MOJIS.

9% [Tpo6ubIii 3apsia. JluHuM HAaNPSHKEHHOCTH bubmmoreka [JOK
ANEKTPUUECKOTO T0Jis1. OHOPOIHOE https://m.edso0.ru/3dac6957
AIEKTPUUYECKOE T10JIe

97 [ToTeHIHaTbHOCTh AJIEKTPOCTATUYECKOTO bubmmoreka [JOK
noJist. Pa3HOCTh NOTEHIIMATIOB U HAIIPSKEHUE https://m.eds00.ru/80021447
IT

98 an(gceTHiﬁ:ﬁiﬁigcﬁﬁiﬂ;eargﬁei nan bubmiorexa LIOK

p ) H https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO TOJIS
CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTH bubmuoteka [IOK

99 .

MIOTEHIUAJIOB JUJISl JJIEKTPOCTATUYECKOTO TOJIS https://m.edsoo.ru/df7a6838
[IpuHUMIT CyNepIO3UIINH SIIEKTPUUECKUX bubnnorexa [JOK

100 . :
oJIen https://m.edsoo.ru/Ocfe4a6e

bubnmorexa LIOK

101 Pemenne sanas https://m.eds00.ru/5a582263

102 [Tone Toueunoro 3apsaa. [loxe paBHOMEpHO bubnmnoreka [JOK
3apsOKEHHON chephl https://m.edso0.ru/b297b5c3
N 618

103 wapa. Mone panovepho sapweumoft Butmrorexa LIOK

pa. b p p https://m.edsoo.ru/f7a665ee
0eCKOHEYHOM! MIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. bu6muoreka [JOK
YcioBue paBHOBECHS 3apsi0B https://m.edso0.ru/32405eab

105 JM3IEeKTpUKH B MOJTYITPOBOJHUKH B bubnuoteka [JOK
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OJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5

Konaencarop. D1eKTpoEMKOCTh

bu6nmoreka [IOK

106 KOHJCHCATOPa. DICKTPOEMKOCTH ILIOCKOTO https://m.edsoo.ru/845b4f73
KOHJICHCATOpa
107 [TapamniensHOE coeTMHEHNE KOH/IEHCATOPOB bubmmorexa LIOK
https://m.edsoo.ru/d11e8ce7
108 ITocnenoBarenbHOE COCAUHEHUE bubmuorexa [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHsKeHHOT0 KOHJIEHCAaTopa bubmnorexa [IOK
https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
111 JIBrKeHUe 3apsyKeHHOW YacTHIbI B bubmmoreka [JOK
OJHOPOHOM BJIEKTPUUECKOM IT0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 bubmmoreka IIOK
TeMe "DnekTpuyeckoe nose" https://m.edso0.ru/5752603f
114 KonTponbHas padora no teme bubmuoreka [IOK
"DnekTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
i i .
Bumorera LOK
ym https://m.edsoo.ru/233311b5
AIEKTPUUYECKOTO TOKA
bu6nmorexa LIOK
116 Wcrounuku Toka. Hanpsixenne u 3/1C https://m.edso0.ru/0839a115
117 3axon OMa a1 yyacTKa LemnH. bubmuoreka [IOK
DNEKTPUUECKOE COIPOTUBIIEHHE https://m.edsoo.ru/f14f251e
iy | Eemomne ompommeeas oo Bumorera LOK
POBOI A tas https://m.edso0.ru/95fcdf51
MOTIEPEYHOTO CEUCHUs
119 VY 1enpHOE CONPOTUBIICHUE BEIIECTBA. bu6muoreka [IOK

Pemenue 3agau

https://m.edso00.ru/437f8300
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120 [TocnenoBarenbHOE, MapATIIEIBLHOE, bubnunorexa LIOK
CMEIIAHHOE COEJIMHEHNE POBOITHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubnuoreka [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bu6nmoreka [IOK
122 Pemenue sanas https://m.edso0.ru/3881b469
123 Pabota anekTpuueckoro Toka. 3akon Jxoyis bubmuorexa [IOK
—Jlenna https://m.edsoo.ru/a3605c5c¢
bubnuoreka [{OK
124 Pemenne sanas https://m.eds00.ru/6761bfOf
195 MOonIHOCTh 3JEKTPUYECKOro ToKa. TernoBas bubnnoreka [JOK
MOIIHOCTb, BbIJIETIsIEMasi Ha PE3UCTOPE https://m.edso00.ru/99750a6f
bubnuoreka [IOK
126 Pemenne sanas https://m.edsoo.ru/eb72fc24
197 O/1C u BHyTpEeHHEE CONIPOTUBIICHUE bubnuoreka [IOK
HMCTOYHUKA TOKA https://m.edsoo.ru/72d453af
198 3akon OMa A71s TOJTHOM (3aMKHYTOM) bubmuoreka [IOK
AIEKTPUYECKOMN LETH https://m.edsoo.ru/221f40fb
bubmmoreka IIOK
129 Pemenne sanas https://m.eds00.ru/3580b679
bubnmorexa LIOK
130 MomHoCTh HCTOYHHKA Toka https://m.edsoo.ru/a0ae51d8
bu6mmoteka IIOK
131 Koporkoe amblkanue https://m.eds00.ru/546f5632
132 Konzgencarop B 11enu nNocTOSSHHOTO TOKa bubmorexa [JOK
https://m.eds00.ru/35368f3e
bu6nunorexa LIOK
133 Pemenne sanas https://m.edsoo.ru/4410cef0
134 Pemenne 3agau mo teme "IlocTossHEBII bubmuoreka [{OK
IIEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no reme "llocTostHHBIN but6mmoreka [IOK

AJIEKTPUIECKUMA TOK"

https://m.edso0.ru/744261b8
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136 Pemenue 3amad mo teme "IlocTOSTHHBIN bubnunorexa LIOK
ANEKTPUUECKU TOK" https://m.edsoo.ru/eb5d4687
137 O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110 bu6nmoreka [IOK
teme "TloCTOSIHHBIN AIEKTPUUECKUNA TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbhas pabota no teme "IlocTostHHBIN bubmmoreka [JOK
ANEKTPUUECKU TOK" https://m.edso00.ru/1885ddf1
DneKTpuvecKas IPOBOJUMOCTD Pa3IMYHBIX
139 BemecI;B 3J‘I€KTp£‘IeCIf[I/H71 TOK BpMeTaJ'IJ'IaX buGnnorexa LIOK
' ’ https://m.edsoo.ru/da794295
CBepXIpoBOAUMOCTD
One €CKUH TO acTBopa
140 pgcécg:;{aj( SI;I;II;IT;OIJ(II];TI())B T;al?ogbfld)apaneﬂ buGnuorexa [JOK
' https://m.edso00.ru/4b423491
JUISL 3JIEKTPOIU3a
. bubmuoreka [{OK
141 DnexTpuueckuil Tok B razax. [lnazma https://m.eds00.ru/92d92f76
142 DNEKTPUYECKUH TOK B BaKkyyMe. BakyymHble bubnuoreka [IOK
puOopbI https://m.edsoo.ru/2E+160
143 DNEKTPUYECKUH TOK B OJIYIPOBOJHUKAX bubmmorexa [JOK
https://m.edsoo.ru/ab61c660
bu6nmorexa LIOK
144 [TomynpoBOTHUKOBEIE TPUOOPHI https://m.eds00.ru/83622200
Pu3nYecKuil TPAKTUKYM 110 TEME
"Mi3mMepeHune CUITbl TOKA M HATIPSKEHUS B
[ETH TOCTOSTHHOTO TOKA MPH MTOMOIIN
145 aHaJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX bubmmnoreka HOK
npuOopoB" uiu "3HaAKOMCTBO ¢ IUPPOBOH https://m.edso00.ru/5643ea56
nabopatopueit o ¢pusuke. [Ipumeps
U3MepeHUS PU3NICCKUX BEITMYHH TIPH
MTOMOIIM KOMITBIOTEPHBIX JaTYUKOB"
o | ek ey o o M Busmorea 101
P P JI . B " https://m.edsoo.ru/f6292f5f
OTIpeieIeHUs] MTHOBEHHOM CKOPOCTH
147 ®u3nyecKkuil NPakTUKYM II0 TEME bubmorexa IIOK

https://m.edso0.ru/6960b6ef
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"N3MepeHne yCKOpeHUs PU MPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHHUH 1O HAKJIOHHOM
mwiockoct" nnn "UcciaenoBanue
3aBUCHMOCTH ITyTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JBHKCHUU"

148

149

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nagenus” win "M3ydeHue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

®uznyeckuil npakTukym o teme "M3ydyenue
JIBYDKEHUS Tejla [0 OKPYKHOCTHU C
MIOCTOSIHHOM 10 MOJYJIF0 CKOPOCTBIO" MU
"HccnenoBanue 3aBUCUMOCTH ITEPHO/Ia
oOpallleHus: KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

bub6numoreka [IOK
https://m.edsoo.ru/d1ea2402

bubnuoreka [{OK
https://m.edsoo.ru/bcf53514

150

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3MepeHue paBHOAECHCTBYIOIIEH CUIIbI IPU
JIBIDKEHUH OpycKa 110 HaKJIOHHOW TIOCKOCTH"
uin "[IpoBepka runoTe3sbl 0 HE3aBUCUMOCTH
BpPEMEHH JIBHKEHUS OpycKa 10 HAKIOHHOM
IJIOCKOCTH Ha 3aJIaHHOE PacCTOSHUE OT €ro
Macchl"

bu6nmorexa LIOK
https://m.edsoo.ru/0b34db84

151

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCMMOCTH CHII YIIPYTOCTH,
BO3HHUKAIOIIKX B MPYKUHE U PE3UHOBOM
oOpasue, ot ux aedopmanuu" uinm "MU3yyenue
JBUKEHHS] CUCTEMBI T, CBA3aHHBIX HUTHIO,
MEePEeKUHYTON uepe3 NErkuit 61mok"

bubnmorexa LIOK
https://m.edsoo.ru/b55b81al

152

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YTIIOBOr0 KO3 pHIreHTa
3apucumocT Frp(N)" miu "MccnenoBanue
JIBIDKEHUS OpyCKa 10 HaKJIOHHOM IIOCKOCTH

bubnunorexa LIOK
https://m.edsoo.ru/b83b1607



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

¢ mepeMeHHbIM K03 (OULIUEHTOM TPeHHs" WK
"N3yuenue qBUKEHUS rpy3a Ha Bally C
TpeHuem"

153

DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBaHue yciloBUi paBHOBECHUS
TBEPOrO Tella, UMEIOIIETo OCh BpalleHus "
win "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacu€t cun ynpyroctu" uinm "M3yuenue
YCTOMYMBOCTHU TBEPJIOrO TEJA, UMEIOILEr0
JI01aAb Onops!"

bu6nmoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

155

dusnyueckuil NpakKTUKYM 10 TeMe
"N3MepeHue UMIrysbca Teja o TOpMO3HOMY
nytu" uinu "M3Mepenue cuibl T4, CKOPOCTH
MOJIEIH JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
Tarn" win "CpaBHEHUE U3MEHEHMS UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" WK
"HccnenoBaHue coOXpaHeHHsl UMITYJIbca IpU
yrnpyrom Bzaumoercteun" unu "Usmepenue

KHHETHYIECKOU OHCEPIruu T€jia 10 TOPMO3HOMY
"

yTH
®uznyeckuil npakTukyM 1o teme "M3ydyenue
U30TEPMHUYECKOT0 Ipoliecca (PeKOMEH10BaHO
UCIoJIb30BaHue nudposoit aboparopun)"
i "M3ydeHne n30XxopHoro npouecca’ win
"N3yuenune nzobapHoro nporecca’ uiu
"ITpoBepka ypaBHEHUs cOCTOSTHUSA"

bubnunoreka LIOK
https://m.edsoo.ru/856fb28e

bubmmoteka IIOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"M3MepeHune yaeapHON TeNI0EMKOCTH" NN
"HccnenoBanue mnpouecca OCTbIBaHUS
BemiecTBa" win "VccnenoBanue aanabaTHOTO
npouecca’ wim "M3yueHne B3auMOCBsI3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
JKuakocren"

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

157

158

159

®dusznyeckuil mpakTukyM no reme "M3ydyenue
3aKOHOMEPHOCTEHN HCTIapeHUsl )KUIKOCTEH"
unu "M3mepenue yaenbHON TEeTUIOThI
11aBJieHus Jbjaa" uinm "M3ydeHue cBONCTB
HAaCBHILIEHHBIX MTapoB" uim "M3mepenue
a0COJIIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl mapoB B nomenieHun'". amepenue
Ko (UIMEeHTa TOBEPXHOCTHOTO HATSHKCHHUS

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HabmroieHue npeBpaiieHus SHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
u3iydeHus ceeroanona” wiu "M3zyduenue
IIPOTEKaHUs TOKA B LIEIIH, COJEpIKaILeH
KoHjieHcaTop" uiu "Pacnpenenenue pa3HOCTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MIOCJIEI0BATEIbHOM COE€IUHEHUH
KOHJIEHCAaTOpoB"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMEIIaHHOTO COeTMHEHUS
pe3uctopoB" unu "M3Mepenue yienpHOTro
COTIPOTUBIICHUS IPOBOJIHUKOB" HIIN
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HANPSDKEHUS AJIs1 JTaMITbl HaKaJIuBaHUus"

bub6nmoreka [IOK
https://m.edsoo.ru/6b1a23b5

bubmuoreka [{OK
https://m.edsoo.ru/ec424377

bu6nmorexa LIOK
https://m.edsoo.ru/2b179d98

160

Du3HUeCKU IPAKTUKYM I10 TEME
"Habnronenue anektponuza’ wim
"N3mepenue 3apsga 0JHOBAJIEHTHOTO HOHA"
i "HccaenoBanne 3aBUCHMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMriepatypbl” uinn "CHATHE BOJIBT-aMIIEPHOMN
XapaKkTEepUCTUKU Juoaa”

bubnunorexa LIOK
https://m.edso0.ru/64b6e901

161

Peseprubrit ypok. O6001eHIE U
CUCTEeMaTH3alysl 3HAaHHUH 110 TeMe
"KunemaTtuka"

bu6nunorexa LIOK
https://m.edsoo.ru/ed017d93



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93

PesepBHbIil ypok. O0001ICHHE 1

162 CHCTEMAaTHU3alis 3HaHUH 110 TeEME 1 bubanoreka [JOK
" " https://m.edsoo0.ru/3149956b
JmHamuka
P % . 0600
163 czzigfflla{;lnizp Eﬁ 3Ha§m;1u Egpiz;le "CraTuka 1 bubnnorexa LIOK
1 " https://m.edsoo.ru/0f9752ac
TBEPJIOTO TeJIa
P % . 0600
164 czzigfqle{;lnizp Eﬁ 3Ha§m;1u Egpiz;le "3aKOHBI 1 bubnnorexa LIOK
1 " https://m.edsoo.ru/6c0df9cc
COXPaHCHHUS B MEXAHHUKE
P I . 0600
165 czzigfdle{;lnﬂszp EE 3(13211;)1/11;1 21:121\1:116 "OcHOBBI 1 bubnnorexa LJOK
1 o " https://m.edsoo.ru/de148976
MOJICKYJISIPHOKHHETHYECKON TEOPHH
PesepBHbli ypoOK. O606£J.IGHI/IC u BuGmorexa LOK
166 CHUCTEMaTH3aIus 3HAHUH 110 TeMe 1 i
" " https://m.edsoo.ru/Obcc77cl
Tepmonuaamuka. TerioBble MaITMHBI
PesepBHeIit ypok. O000IICHHE 1
167 cucTeMaTHu3alys 3HaHUH 110 TEME 1 bu6mmoteka IIOK
"ArperatHble cocTosiHUs BemecTBa. da3oBwie https://m.edsoo.ru/59ca5c91
nepexonnl”
P I .
165 | coomomamtoanmn anandh o mene . BuGnorexa LIOK
" 1 " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
P I .
€3€pBHBIN YPOK O606£H€HI/I€ u BuGmmorexa LIOK
169 CHUCTEMaTH3alus 3HAHUH 110 TeMe 1 )
" . N " https://m.edsoo.ru/3cae6dal
[TocTOSTHHBII ANMEKTPUUYECKUI TOK
P 5 . 0000
170 cuerematmsams sami no Tewe "Tori 5 . BuGnorexa LIOK
H " https://m.edsoo.ru/cc7681d4
pa3IMYHBIX Cpeaax
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170 16



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJTACC (0a30Bblii ypOBeHb)

Ne
n/n

Tema ypoka

ITocTositHHBIE MArHUTHI U UX
B3auMoOJIeicTBUE. MarHuTHoe
nosie. Bektop MarHuTHON
MHAYKUUU. JINHUM MarHUTHOM
WHIYKIIUU

MarauTHo€e noJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
B3aumoneiicTBre MpOBOTHUKOB
C TOKOM

KoaunuecTBO 4acoB

Be
ero

KonTp
0JIbHBI
e
pador
bl

pax
THYeC
KHe
pador
bl

DJIEeKTPOHHBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c9778

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

JlaGopaTtopHnast pabota
«M3y4eHne MarHuTHOTO TOJIst
KaTylIKu C TOKOM>»

JlelicTBME MArHUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlabopaTtopHast pabora
«HccnenoBanue aeMcTBUA
MOCTOSTHHOTO MarHuTa Ha pamMKy
C TOKOM»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME€ MAarHUTHOTO TOJIS HA
JBHKYIIYIOCS 3apSKEHHYIO
yactuiy. Cuna Jlopenna. Pabora
cuiibl JIopeHia

DNIeKTpOMarHuTHasE WHTYKITHSI.
IToTok BEeKTOpa MarHUTHOMN
naaykiuu. 2J1C nHaykimu.
3aKOH 3JIEKTPOMAarHUTHOMN
nHaykiuun Gapanes
JlaGopaTtopHnast pabota
«Hccmenosanue sIBJIeHUS
AJIEKTPOMArHUTHON WHTYKITAW

NuaykTuBHOCTSH. SBIeHUE
camounaykuuu. IJ1C
CaMOMHAYKIIUU. DHEPrust
MAarHUTHOTO TTOJISI KATYIIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc9df4

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoiucTBa U ux
IIPUMEHEHHUE: TIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHUTHI,
JNEKTPOABUIATENb, YCKOPUTEIIN
AJIEMEHTApHBIX YACTHII,
WHAYKIIMOHHAs T1€Yb

10

O06o0maromuii ypok
«MarauTHoe 1I0J1€e.

Bbubnuoteka LIOK
https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

11

12

13

14

:‘)J'IGKTpOMaFHI/ITHaH HHIOYKIOHS»

KontponpHast pabora o teme
«MarautHoe 10JI€E.
DNEKTPOMArHUTHASI WHTYKIIHSI

CB00OOIHBIE MEXaHUUECKHIE
KosieOanus. ['apMoHHUYECKHe
KosieOaHus. YpaBHEHUE
TFapMOHUYECKHUX KOJICOaHUIA.
[IpeBpaiienue s3Hepruu

JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MepPHOIa MAJIBIX KOJICOaHMIA
rpy3a Ha HUTH OT JUTUHBI HUTH U
MaccChl rpy3a»

KonebarenbHbIi KOHTYD.
CBOOOTHBIC IEKTPOMArHUTHBIC
KoJieOaHMs B UI€aIbHOM
K0JIeOATEIbHOM KOHTYDE.
AHaJOTHSI MEXTY
MEXaHUYECKUMU U
AJIEKTPOMATrHUTHBIMA
KOJIEOAHHUSIMU

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcaf06

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUU B
HJieaIbHOM KOJIe0aTeILHOM
KOHTYpE

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[TpencraBnenue o 3aTyXaromMx
Kosie0aHusX. BoIHyKI€HHbIE
MeXaHUYeCKue KojaeOaHMsl.
Pe3onanc. BeiHykaeHHbIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

18

IlepeMeHHBIN TOK.
CuHycouanbHbII epeMeHHbIN
TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U
JENCTBYIOIEE 3HAYEHUE CUIIbI
TOKa U HANPSKEHUS
Tpancdopmarop.
[IpousBonctso, nepenaya u
MoTpeOIeHUE IEKTPHUIESCKOU
SHEPrUu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHNE IEKTPUIECKOTO
3BOHKA, TEHEPATOPA
MEPEMEHHOTO TOKA, JIMHUI
JIEKTpoIepesay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKHUE PUCKH TIPU
MIPOU3BOJICTBE AIEKTPOIHEPTHHU.
Kynbrypa ncnons3oBanus
AJIIEKTPOIHEPTUH B
IIOBCEIHEBHOM KU3HU

21

MexaHnuyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuog.

Bbubnuoteka LIOK
https://m.edsoo.ru/ff0ccab4



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

22

23

24

25

CxopocTb pacnpocTpaHeHHS U
JUMHA BOJIHBL. [lonepeunsie u
MIPOJI0JIbHBIE BOJHBI

3Byk. CKOpOCTb 3BYKa.
I'pomkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

DNIEKTPOMArHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [llkana
AJIEKTPOMATrHUTHBIX BOJIH
[IpuHUHMIBI paIuOCBS3U U
TeneBueHus. Pa3surue cpenacts
cBs3u. Paguomokamus

KonTponsHast pabora
«KoneOanust U BOTHBI»

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcccOc

bu6nuoreka [IOK
https://m.edsoo.ru/ffOccfe0

bubmuorexa [JOK
https://m.edsoo.ru/ffOcc6f8

26

27

28

[Ipsamonuneiinoe
pacrpocTpaHeHUEe CBETa B
OAHOPOJIHOM cpene. ToueuHblid
HMCTOYHUK cBeTa. JIyd cBera
OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300pakeHHH B TIOCKOM
3epKaie

[Ipenomnenue ceera. [lonHoe
BHYTPEHHEE OTPaKEHUE.
[IpenenbHbIi yroa noaHoro
BHYTPEHHETO OTPaKEHHUS

bubnnoreka IIOK
https://m.edsoo.ru/ff0cd350

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcd7{6

29

JlaGopartopHas paboTa
«3mepenune nokaszarens
IPEJIOMIICHUS CTEKIIa»

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcd67a

30

31

32

JIunsel. [loctpoenue
M300pakeHH B JIMH3E.
Popmyiia TOHKOHU JIMH3BI.
YBennyeHue JuH3bI

JlaGopaTtopHnast pabota
«HccnenoBanue CBOMCTB
M300paXeHUI B TMH3AX»

Hucnepcus cera. CroxXHbIM
coctaB 6enoro cBera. L[Ber.
JlaGoparopHas paboTa
«Habmonenne nucriepcun
CBETa»

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcddle

33

WnTepdepenius ceera.
Hudpakus cera.
JudpakumonHas pemeérka

bu6nuoreka [IOK
https://m.edsoo.ru/ffOced22

34

HOH@pe‘-IHOCTL CBCTOBLIX BOJIH.
[Tonsipuzanust cBera

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

Onrrueckue mpuodopsl U
YCTPOMCTBA U YCIOBUS UX
06e301acHOTO TPUMEHEHUS

36

['panutbl TPUMEHUMOCTH
KJIACCHYECKOU MEXaHUKH.
[ToctynaTel cnenuanabHOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

TEOPUH OTHOCUTEIILHOCTH
OTHOCHUTEIBHOCTD

37 OJIHOBPEMEHHOCTH. 3aM€EJIEHUE bubnnorexa LIOK
p ) 8 https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAIICHUE JITTHHBI
OHeprus U UMIYJbC

38 PEISTUBUCTCKOM YaCTULIBI. bubnmoreka [JOK
CBs13b Macchl ¢ 3HEPrUen u https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHUs MOKOS
KoHnTtponbHas pabora «OnrTuka.

39 OCHOBBI CIETIHATILHOM Teopun Bubmmoreka HOK

https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIbHOCTH

40 ®oronbl. Popmyiia I1nanka. bubnnorexka HOK
DHeprus 1 UMNyiIbCc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE

bubnnoreka IIOK

4l porosppexra. Ombrrat A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra.

42 YpaBHeHnue DUHIITEIHA 115 bubnmnoreka HOK
dotorpdekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuna» Gorodddexra

aBnenue ceera. Onprte [1. H.
43 ﬁe6eneBa XHUMHUECKOE bubunorexa LIOK
~ ) https://m.edsoo.ru/ff0d04a6
JIEHCTBUE CBETA
TexHuueckne yCcTpoucTBa U

44 MPAKTHYECKOE IPUMEHEHHE!
dboTorneMeHT, GOTOATIUHK,
colTHeuHas OaTapesi, CBETOUO/T

45 Penrenue 3anay o teme bu6mmoteka [IOK
«IneMeHThI KBAaHTOBOMW ONTHKM https://m.edsoo.ru/ff0d0302
Mogens aroma ToMcoHa.

16 Omnsitel Pezepdopaa mo bubnmnoreka [JOK
pacCesTHUIO O-4aCTHIL. https://m.edsoo.ru/ff0d091a
[TnanerapHast MOAeNb aTOMa

but6mmoreka [IOK

47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
N3nyyeHnne u moraonieHme

48 (OTOHOB MpH MEPEX0/Ie aTOMa C bubmuoreka [JOK
OJTHOTO YPOBHS YHEPIUH HA https://m.edsoo.ru/ff0d0afa
Ipyroii. Buasl criekTpos
BoustHOBBIE CBOMCTBA YAaCTHII.

Bounsl ne bporis.
49 Koprmr Cf(l Jmp HO-BOJIHOBOU bubnmorexa LIOK
PIYCKYIAP https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHYKICHHOE M3 TYICHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnwiTel Pesepdopaa mo bu6muoreka [JOK
ONPEACIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3TYICHUS
CgoiictBa anb(a-, 6era-, ramma-

51 u3nydyeHus. Bousaue

pPaauoaKTUBHOCTU HA KUBbIE
OpTraHU3MBI



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnaj. ['amma-u3inydyenue

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuum.
Snepnslii peaktop. [Ipodaemsr,
NIEPCIIEKTUBBI, IKOJIOTUYECKUE
aCIEKThI AEPHOU SHEPTETUKHU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

55

56

S7

OJeMeHTapHble YaCTHIIbI.
OTkpbITHE TO3UTPOHA. MeToIbI
HaOJI0IEHUS U PETUCTpaLuU
3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cron
«DyHaaMeHTaIbHbIE
B3auMoJieiicTBus. EnuHcTBo
(bU3nIeCKOil KapTHHBI MUPAY»

DTanbl pa3BUTHS aCTPOHOMUH.
[Ipuknagnoe n
MHPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMUH. Buj 3BE3HOTO
HeOa. Co3Be3ausi, spKue 3BE31bl,
IUIAHETHI, UX BUIUMOE
nBrxenne. CojIHEUHAs cucTeMa

Comune. Conaeynas
AKTUBHOCTH. VICTOUHUK SHEpTrun
CoiHna u 3BE31

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI
IJIaBHOM IIOCJIE0BATENBHOCTH.
BnyTtpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE NPEICTABICHUS O
IIPOUCXOXKIECHNUU U 3BOJIOLUN
Connua u 3B€37

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

58

Mineynsiii [1yre — Hama
l"amakTuka. [lonoxenne n

JABHKCHUC COJ'IHI_Ia B ['anakTuke.

["amakTukn. YE€pHbIE NBIPHI B
AJIpax TajlakKTUK

59

60

Bcenennas. Pazoeranue
ranaktuk. Teopus bonbioro

B3pbIBA. PenukToBoe H3JIYUCHHUC.

Meraranaktuka

Hepemennsie mpo6iieMsl
aCTPOHOMHH

61

KontponbHas padora
«O7eMeHTbI aCTPOHOMUH U
acTpOHU3HKNY

62

O6o06maromuii ypok. Posb
(GU3UKU ¥ aCTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOM, COIMaIbHOM
1 DTHYECKOH cdepax



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

63

JACATCIIBHOCTH YCJIIOBCKA

O6o6maromuii ypok. Poib u
MecTO (PU3UKU U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

65

66

67

O6o06maromuii ypok. Posb
¢du3nveckoit Teopun B
(bopMupOBaHUY MTPECTABICHHUH
0 (hu3uYecKoi KapTUHE MUPA

Ob6o6maromuii ypok. Mecto
buznyecKoil KapTUHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHbIil ypok. MarautHOe
noJie. DNeKTpOMarHuTHas
WHIYKIIHS

PesepsHbliil ypok. OnTuka.
OCHOBBI cIelIUAIBHOM TEOPUHU
OTHOCUTEJIbHOCTH

68

Pesepnbniii ypok. KBantoBas
¢u3uKa. DIeMEeHTHI aCTPOHOMHUH
U acTpopU3UKU

bubnnoreka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68 4 7

11 KVIACC (yriy0JieHHBI YPOBEHb)

Koaun4yecTBO 4acoB

Konrp  TIlpak  JJeKTPOHHbIE
Ne Tema ypoka Be 0JIbHBI THyec  LHPpoBBIE
n/n e KHe o0pa3zoBarTejibHbIE
¢0 ' pador  paGor pecypcwl
bl bl
B3aumoaelicTBre MOCTOTHHBIX
MaI‘HI/IT(J)IB Y TIPOBOJIHUKOB C bubuorexa LLOK
1 1 https://m.edsoo.ru/487a85
TOKOM. MarguTHoe IoJie. 93
['mnore3a Amnepa -
BekTop MarHuTHOIM UH 15058
HpI/IHI_II)I/IH cynepnoe.HmfIZK ! bubmuorexa LIOK
2 N 1 https://m.edsoo.ru/4clabc
MAarduTHBIX ITOJICH. HI/IHI/II/I Cb
MAarHUTHOM MHIAYKLIIHHU -
Bbubnuoteka LIOK
3 MarmmtHOE o npoBoHmka 1 https://m.edsoo.ru/d35d52
¢ TokoM. OnbIT DpcTeaa 62
" but6mmoreka [IOK
4 Cuna Amnepa, e 1 https://m.edsoo.ru/26d9c5
HaIpaBJICHUE U MOIYIb ba
but6mmoreka [IOK
5 Pemenne sanad 1 https://m.edsoo.ru/a37a0c



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/487a8593
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https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/26d9c5ba
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21

[Ipumenenue 3akoHa Amrepa.

bu6nuoreka [IOK

6 DNEeKTPOU3MEPUTEIbHBIE https://m.edsoo.ru/ad7718
prOOPHI a7
Cuna Jlopenua, eé€
HaIpaBJIEHUE U MOAYIIb. bubnmoreka [JOK
7 JIBrKeHue 3apsyKeHHOU https://m.edsoo.ru/c97afaa
YacTULBI B ONHOPOJHOM 1
MarHuTHOM TI0JIe
bu6nuoreka [IOK
8 Pemenwue 3amau https://m.edsoo.ru/504e98
c7
bubmuorexa [JOK
9 Pa6ora cubl Jlopenia https://m.edsoo.ru/d518be
4b
bubnnoreka IIOK
10 Pemenue 3amau https://m.eds00.ru/93617b
d9
MarsuTtHoe 110J1¢ B BEIICCTBE. bubnnoreka IIOK
11 deppoMarHeTHKy, mapa- u https://m.edso00.ru/30ff960
MaMarHeTUKH 8
o N
e Bamoress 10K
12 pp ' https://m.eds00.ru/0b5819
[IpumeHenne 0a
(dbeppomMarHeTuKoB =
Pemenue 3anay nmo Teme Brbmioreka [JOK
13 " " https://m.edsoo.ru/5b55c3
MarunuTtHoe 1oJje 07
Pemenue 3anay nmo teme Bubmaorexa LIOK
14 " " https://m.edsoo.ru/41cdae
MarunuTtHoe 1oJe 8a
SBneHue AMeKTPOMarHuTHOM bubmuorexa [JOK
15 nHaykuuu. ITotok BekTopa https://m.edsoo.ru/b3efalc
MAarHUTHON UHIYKIIHHA 1
but6mmoreka [IOK
16 OC unnykuuu https://m.eds00.ru/48150b
d8
3aKO0H AJIEKTPOMArHUTHOM Bubmiorexa [JOK
17 https://m.edsoo.ru/aédecl
unayknnn Dapanes 88
Buxpesoe anexrpruueckoe Bubmiorexa LJOK
18 https://m.edsoo.ru/15abel
nosne. Toku dyko 40
but6mmoreka [IOK
19 IC MHyKINH B https://m.eds00.ru/0235cc
ABUIKYIIUXCA IMTPOBOAHUKAX 02
Bbubnuoteka LIOK
20 Pemenue 3amau https://m.edsoo.ru/4dfda6
18
Bbubnuoteka LIOK
21 IIpaBuiio Jlenna https://m.edsoo.ru/bbc227
26
29 NunykTtuBHOCTH. Karymka bubnmoreka [JOK

HHAYKTUBHOCTHU B LICTIN

https://m.edsoo.ru/621eae
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IIOCTOAHHOI'O TOKaA

SAsnenue camounaykiuu. C

9d
bu6nuoreka [IOK

23 https://m.edsoo.ru/7ee60c
CaMOMHAYKITUH 28
DHeprusi MarHUTHOTO TIOJIS bubnmnoreka HOK
24 KATYIIKH C TOKOM. https://m.edsoo.ru/b3cOad
DIEeKTPOMArHUTHOE T10JIE 1
bu6nmoreka [IOK
25 Pemenue 3amau https://m.eds00.ru/88f69d
2b
O6o06meHue u bubmmorexa [JOK
26 cucTeMaTu3alus 3HaHHUH 110 https://m.eds00.ru/764840
Teme "DnekTpoarHamMuka' 25
KontponbHas paboTa mo teme Bubmiorexa LIOK
27 " " https://m.edsoo.ru/8ae09b
DNeKTpoANHAMUKA 98
KonebarenpHas cucrema. bu6nuoreka [IOK
28 CB00OOgHbBIE KOJIEOAHUS. https://m.edsoo.ru/7c1dbh3
CapMOHUYECKHE KOJIEOAHUSI 85
Kunemarnueckoe u bu6nuoreka [IOK
29 JIUHAMUYECKOE OITMCAHUE https://m.edso0.ru/87ce94
Ko0J1e€0aTeIbHbBIX IBUKEHUI 98
DHepreTU4YecKoe OMUCAHME.
BrIBOA mMHAMHYECKOTO
oanaIIL{IiI;I TapMOHHYECKHUX Bubmoreia HOK
30 . https://m.edso00.ru/e3c996
KoJIeOaHMH U3 BX 92
HHEPTEeTHYECKOTO U =
KHHEMATHYCCKOTO OITHUCAHUS
bu6mmoteka [IOK
31 Awmmuntyzaa u ¢aza konedaHuit https://m.edsoo.ru/7a0c43
9a
[lepuon u yactoTa KoIeOAHMIA.
Ilepuon MasbIX CBOOOTHEIX
Ko§e6aiuﬁ MaTeMaTI/I‘)-IICCKOFO Bubmiorexa LIOK
32 https://m.eds00.ru/e03993
MaaTHHKA. [lepron 19
CBOOOJTHBIX KOJICOaHUI -
MIPYXKUHHOTO MasTHUKA
3aryxaroue KoneoaHusl. bubmuoreka [IOK
33 BrinyxaeHHble KojeOaHusl. https://m.edsoo.ru/72e93d
Pe3onanc 09
bu6nuoreka [IOK
34 ABTOKOJICOaHHS https://m.edsoo.ru/6add26
44
but6mmoreka [IOK
https://m.edsoo.ru/addeec
35 Pemtenue 3agau 71
https://m.edso0.ru/756123
c5
Ypok-KoH}pepeHuust BuGmuorexa [IOK
36 "MexaHu4eCKHE KOoacOaHus B https://m.edsoo.ru/8ef587
MY3bIKaJbHBIX HHCTPYMEHTaX" be
37 O6o0meHue u bubnuotexa [JOK

cucTeMaTu3alys 3HaHuH 110

https://m.edsoo.ru/eb8418
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TeMe "MexaHuueckue

2f

KoJieOaHus"
DNeKTpOMarHUTHBIC bubnmnoreka HOK
38 kosnebanus. KonebarenpHblii https://m.edsoo.ru/d4adab
KOHTYp de
®opmyna Tomcona. CBsi3zb
aMIUTUTY/IbI 3apsiaa bubnmoreka [JOK
39 KOHJIGHCATOpa C aMILTATYI0U https://m.edso0o.ru/093f9af
CHJIBI TOKA B KOJIEOATEILHOM 1
KOHTYpE
3aK0H COXpaHEHUs YHEPTUH B bubmuorexa [JOK
40 HJicaIbHOM KOJIe0aTeIbHOM https://m.edsoo.ru/d1e2d5
KOHTYpE 43
3aryxaromue
3JIEKTPOMArHUTHbHIC bubnmnoreka HOK
41 KosiebaHus. BeIHyX1eHHbIE https://m.eds0o.ru/5e6686
DJIEKTPOMArHUTHBIE 19
KoJieOaHus
[Tepemennsbiii Tok. Pesucrop u bu6mmoreka [IOK
42 KOHJICHCATOD B ICTTH https://m.eds00.ru/848361
[EPEMEHHOIO TOKA 52
Karyiika WHIyKTHBHOCTH B Bubmaorexa LIOK
43 https://m.edsoo.ru/cfa307a
LMY TIePEMEHHOT0 TOKa £
3axon Oma s bu6nuoreka [IOK
44 BJIEKTPUYECKON e https://m.edsoo.ru/8bae38
MEPEMEHHOT0 TOKa eb
MOIIHOCTh MEPEMEHHOTO
TOK;LT AMHJ‘II/IT;IHOG " bubmoreka LOK
45 . https://m.edsoo.ru/lcac6c
JeHCTBYIOIIEE 3HAUEHNUE CHITBI Ac
TOKA M HaNIPsIKCHU S T
N bu6mmoteka [IOK
46 Pesonanc B onekrputieckoi https://m.eds00.ru/087506
LEIH of
but6mmoreka [IOK
47 Pemenne 3amau https://m.edso0.ru/a16836
a4
HneanbHbiil TpaHchopMaTop.
HgomBOJICTBg neg)e};aqa I/Ip Brbmrorexa [IOK
48 ’ - https://m.edsoo.ru/f97418
noTpediieHne MEKTPUIESCKON 26
SHEPrun T
DKOJIOTUYECKUE PUCKHU TIPH
MIPOM3BOICTBE
3JI;eKTpOC;1HepFI/II/I. Kynbrypa Brbmrorexa [IOK
49 https://m.edsoo.ru/a6f74d
HCITOIb30BaHMS 03
AJIEKTPOIHEPTHH B —
MMOBCEIHEBHOM KU3HU
but6mmoreka [IOK
50 Pemenue 3agau https://m.edso0o.ru/ee6677
ed
Bbubnuoteka LIOK
51 Pemenue 3amau https://m.edsoo.ru/7cab59

8
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O06001IeHNEe 1
CUCTEMATHU3ALMs 3HAaHUN 1O

bu6nuoreka [JOK

52 " https://m.eds00.ru/401024
Teme "DJIeKTpOMarHUTHbIE 29
KoJjebanus" T
MexaHU4YEeCKHE BOJIHBL. bubmuorexa [JOK
53 XapaKkTepuCTUKU https://m.edsoo.ru/a58e10
MEXaHUYECKUX BOJH of
bu6nmoreka [IOK
54 CBolicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/d9ael0
00
bu6nuoreka [IOK
55 3ByK. XapaKTepUCTUKH 3BYKa https://m.eds00.ru/138b6f
09
Wudpa3Byk U yIbTpa3ByK. bubnnorexka HOK
56 [IymoBoe 3arps3HeHue https://m.eds00.ru/738003
OKPYKaIOLIEH CpeIbl 8f
bubnnoreka IIOK
o7 Pemenue 3amau https://m.edsoo.ru/cfd918
bf
DNEeKTPOMarHuTHbIE BOJHBI. bubmuotexa [HOK
58 Wzny4yenune https://m.edsoo.ru/714e5d
ANEKTPOMArHUTHBIX BOJIH bl
OHeprus MeKTPOMarHUTHBIX bubnmnorexka HOK
59 BostH. CBOJicTBa https://m.edsoo.ru/d01b81
ANEKTPOMArHUTHBIX BOJH 8c
[IIkana 3neKTpOMarHuTHBIX
BOJIH HpI/IMeIIjI)eHI/Ie bubmiorexa LJOK
60 ) https://m.edsoo.ru/49belf
AJIEKTPOMArHUTHBIX BOJIH B 9e
TEXHHUKE U OBITY o
[TpuHIMIIBI paTUOCBSI3U U
TeneBuaAeHUs. Pajguonokaiius. bu6mmoteka [IOK
61 ONEeKTPOMarHuTHOE https://m.edsoo.ru/9f96f1f
3arps3HEHNE OKPYKAIOIIEH 8
CpeIbl
KonTponbHas pabota mo Teme Bubmrorexa I{OK
62 " " https://m.eds00.ru/4f7985
Konebanus 1 BOJIHBI 20
Cgert. 3aKOH NMPSAMOJIMHENHOTO bubnmorexa LIOK
63 ' https://m.eds00.ru/f95664
pacmpoCcTpaHEeHUs CBETa 06
P
e Busmorea 10K
64 p . https://m.edsoo.ru/ea32d4
MPSIMOJIMHEHHOTO 55
pacmpoCcTpaHEHUs CBETa =
Otpaxenue ceera. [lnockoe bubmuoteka [JOK
65 3epkano. Cdepruueckoe https://m.edso00.ru/a005d2
3EpKaJIo bb
IIpenomiieHue ceera.
AOGCOTIOTHBII
OTHocHHTzJI;II:gLII;;I MoKa3aTelb Bubmorexa LOK
66 https://m.edsoo.ru/bc2e55

npenomienusd. [lomHoe
BHYTPEHHEE OTpPAXKEHUE.
[IpenenbHbIi yroJ MOJTHOTO

cd
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BHYTPEHHETO OTPaKECHUS

Pemenue 3aau Ha
MPUMEHEHUE 3aKOHOB

bu6nmoreka [IOK

67 https://m.eds00.ru/49d830
OTPaKCHUS U TIPETIOMIICHUS 29
cBeTa _
Xo Iydei B mpu3Me. bubmuorexa [JOK
68 Hucnepcus cBeta. CIoKHBII https://m.edsoo.ru/d8elc3
cocrtaB Oernoro cBera. [[Ber be
bu6nmoreka [IOK
69 Jlum3bl. DOKyCHOE paccTosHue https://m.eds00.ru/604413
M ONTHYECKAs CUJjIa JIMH3BI 59
[TocTpoenue n3oOpaxeHuil B bubnnoreka HOK
70 JIMH3aX U UX CUCTEMaX. https://m.edsoo.ru/bb53b1
VBennueHne TUH3EI d5
Pemenne 3agay Ha bu6nuoreka [IOK
71 MOCTPOEHHE N300paKEHHH, https://m.edsoo.ru/5a868f
MOJIy4a€MBbIX C IIOMOIIBIO JTUH3 09
bubmuorexa [JOK
72 I'ma3 kak ontuyeckasi cuctema https://m.edsoo.ru/ecd480
a2
Pemenue 3amau. [penenst bubmuorexa [JOK
73 MIPUMEHUMOCTHU https://m.edsoo.ru/cd174a
r€OMETPUYECKON ONTUKH 10
CKOopoCTh CBETA U METO/IbI €€ bubmiorexa LJOK
74 https://m.edsoo.ru/f32aab
U3MEpEeHUs 06
bu6mmoteka [IOK
75 Jucnepcus ceera https://m.edsoo.ru/lel6cc
6e
bu6nuoreka [IOK
76 WnTepdepennus crera https://m.edsoo.ru/5fc0c6
38
KorepeHnTHbIe UCTOYHUKHY. bubnuoreka [JOK
77 VYcaoBust HaOMIOACHUS https://m.edso0o.ru/c6416d
MaKCHMYMOB 1 MUHUMYMOB 48
bu6nuoreka [IOK
78 Pemenue 3agau https://m.edso00.ru/3061de
2b
but6mmoreka [IOK
79 [Ipumenenne naTepPepeHIIun https://m.edso0o.ru/668edb
c8
bu6nuoreka [IOK
80 Judpakius cBeTa https://m.edsoo.ru/12ed04
b5
JudpakiuonHas pemeTka. bubmuoteka [JOK
81 VYcnoBue HabOIOICHUS https://m.edso00.ru/f998d9
TJIABHBIX MAKCUMYMOB 64
Bbubnuoteka LIOK
82 Pemenue 3amau https://m.edsoo.ru/d58c41
la
[TonepedyHOCTh CBETOBBIX Eubmaoreka LOK
83 https://m.eds00.ru/e9890f

BojH. [lomspusanus csera
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bu6nmoreka [IOK

84 Pemenwue 3amau https://m.edsoo.ru/c56¢81
58
bu6nmoreka [IOK
85 CBeTOBBIE ABJICHUS B IPUPOLE https://m.eds00.ru/0b3636
3d
O06o0meHue u bubmuorexa [JOK
86 CHCTEMAaTH3alMs 3HaHUH T10 https://m.edso0o.ru/8a1474
teMme "OmnTuka" 8b
Kontponbhas paboTa no teme Bubmiorexa LIOK
87 https://m.eds00.ru/82315d
«Onruka» 4
I'pasunel npuMEHUIMOCTH
Kﬁaccnlflecxlz)ﬁ MEXaHUKH Bubmiorexa LIOK
88 ) https://m.edso0o.ru/c9bd77
3aKOHBI 3JIEKTPOIUHAMUKYU U ch
MIPUHITAIT OTHOCUTEILHOCTH —
[Toctynatel cienuaibHON Bubmiorexa LIOK
89 https://m.edso00.ru/c56f05
TEOPUU OTHOCUTEIIEHOCTH cb
IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeobpazoBanus
Jlopenua. YcnoBue
0 IEqEEHOCT;II - bubmuorexa [JOK
90 P ' https://m.eds00.ru/d83742
OTHOCHTENBHOCTH bb
OJTHOBPEMEHHOCTH. —
3ameJieHne BpeMEHH U
COKpAIIIeHHE JTUHBI
DHEprusi U UMITYJIbC Bubmoreia HOK
91 z https://m.eds00.ru/853a64
PENATUBUCTCKON YaCTHUIIBI fc
CBs13b Macchl ¢ YHEPrUeH u bubnmnoreka [JOK
92 HUMITYJICOM PENSITUBUCTCKON https://m.edso0o.ru/b6258ff
YaCTUIIBL. DHEPTHs TOKOs a
PaBHOBecHOE TemioBoE Bubmioreka [JOK
93 https://m.eds00.ru/f54035
M3ITydeHue a5
but6mmoreka [IOK
94 3akoH cMmenieHus Buna https://m.edso0.ru/1c5ff75
2
but6mmoreka [IOK
95 Tunoresa M. Tlnaska o https://m.edsoo.ru/a5ffa21
kBaHTax. @OTOHBI 8
bu6nuoreka [IOK
96 DHeprusi U UMIyJbC poToHa https://m.edso0o.ru/7fb307
ec
®otorddext. OnpiTer A. T bubmuoteka [JOK
97 CroneroBa. 3aKOHBI https://m.eds00.ru/8c68e5
dororddekra b9
VYpaBHeHue DitHIITeHA 151 bubnmoreka [JOK
98 dhotorddekra. "KpacHas https://m.edsoo.ru/01ef45
rpanuia” porodpdexra 56
Bbubnuoteka LIOK
99 Masnerne caera. Onbrret 1. H. https://m.edso0.ru/64b4f9

JleOeneBa
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100 BonHOBEIE CBOWCTBA YaCTHUII https://m.edsoo.ru/f59cfce
c
Bounnbl ne bpoiinsa. [nuna
BOJIHBI ;e B;I))ofmsl I/II}[)asMepLI Bubmrorexa IOK
101 https://m.edsoo.ru/5df8baf
o0acTu JoKalIu3aluu 1
JBHKYILEUCS] YaCTULIBI -
KopnyckyisipHO-BOIIHOBOM Bubmrorexa IIOK
102 https://m.edsoo.ru/8ccab6
Jyaanu3M 23
Judpaxius 3JeKTPOHOB HA bubmiorexa LIOK
103 https://m.edsoo.ru/30dbal
KpHUCTaJIax 8¢
Cnenuduka uamepeHuii B
MI/IKEOSI)I/IPG COO’II‘)HOHIeHI/DI bubmiorexa LJOK
104 . https://m.eds00.ru/65783d
HeomnpeaenéHHoCcTeN oc
[eiizenbepra _
bubnnoreka IIOK
105 Pemenue rpadguveckux 3agau https://m.edsoo.ru/e70195
bd
bubmuorexa [JOK
106 Pemenne pacuéTHbIX 33124 https://m.edsoo.ru/ee9b31
82
KonTponbnas pabota mo
remam: "OcHossl CTO" bubmuorexa [JOK
107 " ) T https://m.edso0.ru/c3de89
KopnyckynsipHo-Bo1HOBOM 1a
nyanuzm" —
OIBITHI IO UCCIISAOBAHUIO bu6mmoteka [IOK
108 cTpoeHus aroma. [InmanerapHas https://m.eds00.ru/312b75
Mozenb atoma Pezepdopaa Oa
bu6mmoteka [IOK
109 IToctynarel bopa https://m.edsoo.ru/404dfa
9a
Bunsl cnextpoB. CriekTp bubmuorexa [JOK
110 YPOBHEH HEPTUU aToMa https://m.edsoo.ru/cf74bl
BOJIOPO/IA la
CrioHTaHHOE U BBIHYKJIEHHOE bubmorexa LJOK
111 https://m.edsoo.ru/f945d8
M3JIy4eHHUE CBETa 5¢
bu6nuoreka [IOK
112 Jlazep https://m.eds00.ru/2288a0
c4
H
FeiterSepra-Haaseno. BuGanorera LIOK
113 p i https://m.edsoo.ru/34ada5
3apsii 1 MaccoBOE YHCIIO Spa. de
H3oTonbl. PagnoakTMBHOCTH -
3aKOH paJIMOAKTUBHOTO
. CBoi
orpyoero WAty BuGorera LIOK
114 pyIo v ) https://m.edsoo.ru/aab98b
Brnusinue pagnoakTHBHOCTH Ha of
KUBBIE OPTaHU3MBI. =
Jlosumerpus
115 OHeprus cBA3U HYKJIOHOB B bubmmoteka [JOK
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snape. SAnepasie cuibl. Jledext
Macchl aapa. SnepHoie
peakuuu. SaepHbie peakTopsl.
[IpoGnems! ympaBiseMoro
TEPMOSZIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCIeKThI
Pa3BUTHS AIEPHOM SHEPTETUKHU

Merto/ibl perucTpanuu u
HCCIICIOBAHUS AJIEMEHTAPHBIX
yactull. DyHgameHTanbHbIe
B3aUMOJICUCTBUSI. bapuoHsl,

https://m.edsoo.ru/ff1758d
0

bu6nmoreka [IOK

116 https://m.edsoo.ru/lac08a
ME30HBI U JICIITOHBI. 5ph
[Ipencrasnenue o -
CrangaprHoii Moaenu. KBapk-
TJIFOOHHAS MOJIEITb aJPOHOB
dusmka 3a npeaeiaMu
CranpaprtHoit Mmoaenu. TémHuas bubnmnorexka HOK
117 Marepus U TEMHas YHEPTHUS. https://m.edsoo.ru/c026fd
EnuncTBO usnueckoii 37
KapTUHBI MUpa
DTarbl pa3BUTHS ACTPOHOMHUH bubmiorexa LIOK
118 ’ https://m.edsoo.ru/ad73el
3HaueHue aCTPOHOMUU 45
[TpMeHMOCTh 3aKOHOB
U3HMKHU JUISI O0OBSICHEHHUS
gpI/IpOL[BI KOCMHYECKHUX Bubmaorexa LIOK
119 https://m.eds00.ru/39c440
00BbeKTOB. MeTo 1Bl 78
ACTPOHOMHUYECKHUX =
HUCCIEI0BaHUM
CoBpeMeHHbIE ONTUYECKHE bubnmnorexka HOK
120 TEJIECKOIIBI, PaAHOTENIECKOIIBI, https://m.edso0.ru/4877aa
BHeaTMOC(hEpPHAst aCTPOHOMMS le
Bup 3B&3mHOTO HebA.
CO;IBe3L[I/IIi{ SIpPKUE 3BE3 bl Bubmioreka [JOK
121 AP ’ https://m.edso0o.ru/aac588
IJIAHETHI, UX BUIUMOC eb
IBIKEHUE o
Conneunas cuctema. CoJHIIe.
ConHevyHasi aKTUBHOCTb. Brbmrorexa [IOK
122 https://m.edso00.ru/22748e
Nctounuk suepruu ConHia u ba
3BE3] _
3BE3MBI, KX OCHOBHBIE
Xa alI:[(Te yucTuku. Jlnarpamma Bubmiorexa [JOK
123 " p p o p https://m.eds00.ru/421699
CTIIEKTPAJILHBIN KJIacC — 44
CBETUMOCTB" _
. bubnuotexa [JOK
3Be3/1bI IJIaBHOM
124 A https://m.edsoo.ru/b3ch76
ITOCJICI0BATCILHOCTH 6o
BuytpenHee ctpoeHue 3BE3 1.
CoBpeMeHHBIE TTPEICTABIICHUS bubnuotexa [JOK
125 0 TIPOUCXOKIACHUU H https://m.edsoo.ru/d09da4
sBomtonuu CoTHIIA U 3BE3]. 94
DTamnbl )KU3HU 3BE3]T
126 Mneunslii [1yts — Hama bubmmoteka [JOK
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T'amaxTuka. TUOBI rajJakTHK.
UEpHble ABIPHI B siIpax
rajJaKkTUK

Bcenennas. Paciumpenune
Bcenennoii. 3akon Xab0u1a.

https://m.edsoo.ru/7cd10a
Oa

bu6nmoreka [IOK

127 https://m.edsoo.ru/3dbdf0
Teopus bonboro B3peIBa. a2
PenukroBoe nznmyueHue —
MacmrabHast CTpyKTypa Bubmorexa IOK
128 . https://m.edsoo.ru/ce2346
Bcenennoii. Meraranaktuka 33
Hepeménnsie npobdiaembl buGnnorexa LIOK
129 https://m.edsoo.ru/d37d9ff
aCTPOHOMHUU o
@uU3NYECKU IPAKTUKYM I10
TteMme "Uccnenosanue
MarHUTHOTO TOJISI IOCTOSTHHBIX
MarauToB'" HIIH bu6nuoreka [IOK
130 "HccnenoBaHue CBOMCTB https://m.edsoo.ru/67361a
(heppoMaraeTukoB" MU ef
"UccnenoBanue aeicTBUS
MOCTOSIHHOTO MarHuTa Ha
pamKy ¢ TOKOM"
@uU3NYECKU NPAKTUKYM 110
teMe "M3mepenne cuiibl
Awmrnepa" win "U3yduenue
SaBI/ICEMOCTI/I cnmzq Amnepa oT Bubmorexa IOK
131 " https://m.edsoo.ru/fcae9le
CHUJIBI TOKA" WIIH 9
"OnpeneneHnue MarHUTHOM -
WHJIYKIIMA Ha OCHOBE
nu3MepeHus cuiibl Ammepa”
Pu3nYeCcKUil NPAKTUKYM I10
teme "HccienoBanue siBJICHUS
132 3JIEKTPOMArHUTHOU https://m.eds00.ru/c36658
WHIYKIUA" 1IN da
"OnpeneneHue HHIYKIUU
BUXPEBOI'0 MarHUTHOTO NOJIA"
@u3NYECKUl NPAKTUKYM 110
teme "VccraenoBanue siBIEHUS but6mmoreka [IOK
133 camomuaykiuu'" nwin "Coopka https://m.edsoo.ru/b8fb63
MOJEJIN 3JEKTPOMArHuTHOT'O 91
reHeparopa"
Pu3nYeCcKuil NPAKTUKYM 10
teme "M3mepenue nepruoaa but6mmoreka [IOK
134 CcBOOOHBIX KONeOaHu https://m.eds00.ru/5d159d
HHUTSHOTO U MPYKUHHOTO 35
MasITHUKOB"
DU3NYECKUN TPAKTUKYM I10
TeMe "Hpeo6paP;OBaHH}icM bubnnorexa LIOK
135 https://m.eds00.ru/a28026
SHEPTUH B NPYKUHHOM bd
MasiTHUKE" T
Du3nUeCcKuil MPaKTUKyM 110 bubnuotexa [JOK
136 teme "HccnenoBanue https://m.edsoo.ru/89dc2d

MIEPEMEHHOTO TOKa Yepe3
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MOCJIeI0BATEIHHO
COeTMHEHHBIE KOH/IEHCATOP,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue pabOThI
HMCTOYHHKOB CBETA B LIETIH
MepEeMEHHOro Toka"

®u3NYECKU MPAKTUKYM I10

bu6nmoreka [IOK

137 teMe "M3yuenue napameTpon https://m.eds00.ru/b10066
3BYKOBOM BOJIHEI" la
®u3NYECKU MPAKTUKYM I10
teMe "M3Mmepenue nmokazaresst
HpeJ‘IOMJ'IeHI/II)ﬂ cTexia" uinum bubmiorexa LIOK
138 " https://m.edso00.ru/42569e
[Tonyuyenue nzodpaxeHus B al
CUCTEME U3 IJIOCKOTO 3epKaja -
W JTAH3BI"
@uU3NYECKUl IPAKTUKYM I10
TteMme "Uccnenosanue
3aBUCUMOCTH (hOKYCHOTO
paccTosHus 0;1) BeL}LIIeCTBa (Ha bubmiorexa LIOK
139 " https://m.edso0o.ru/b879fb
MpUMEpPE KUJIKUX JIMH3)" WIn 3f
"N3mepenue pokycHOTo -
PACCTOSTHUSL PACCEUBAIOIINX
JMH3"
DOu3nvecKkui MPaKTUKyM 10
TeMe "Ha6J'IIOI[EHI/Ie ™ bubmuorexa [JOK
140 https://m.edsoo.ru/8b7ac?
nudpakuum, HHTEphepeHIN 37
Y ToJIsipy3aIuu ceera' _
Pu3nYeCcKUil NPAKTUKYM I10
TeMe "Onpenenenne UMITyJIbca
u 3Hepr1/11/11) peJISITI/IBI/ICTCKZX Brbmioreka [JOK
141 https://m.eds00.ru/63756¢
yacTu1l (o pororpadusim 47
TPEKOB 3apsHKEHHBIX YACTHIL B -
MarHuTHOM ToJe)"
@u3NYECKUl NPAKTUKYM 110
Teme "M3MepeHne nocTostHHOM
IInanka Ha OCHOBE but6mmoreka [IOK
142 uccienoBanus Gporodddexra" https://m.edsoo.ru/eb916f
nmu "UccnenoBanue 82
3aBUCUMOCTH CHJIbI TOKA Yepe3
CBETOJIMO]T OT HaIpsKeHUs "
@u3NYECKUl NPAKTUKYM 110
teme "HccnenoBanue cnekTpa bubmmorexa [JOK
143 pa3pekeHHOTO aTOMApPHOTO https://m.edsoo.ru/ec651e
BOJOPOJa U U3MEPEHUE b8
nocTostHHOUW Punbepra"
®U3NYECKUI TPAKTUKYM I10
teMe "HccnenoBanue
pagnoaKTUBHOTO (pOHA C Eubmaoreka LOK
144 " https://m.edsoo.ru/c3dabe
HCIIOJIb30BaHUEM JIO3UMETPA 6o
ninu "M3ydeHne norioneHus -
Oera-4acTuIl aTFOMIUHHEM"
145 ®uU3nYeCcKuil MPaKTUKYM 110 bubmuoteka [JOK

Teme "HaOmromenus 38€34HOTO

https://m.eds00.ru/107202
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Heba HEBOOPYKEHHBIM TJ1a30M
C HCTIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUITOKCHHHA
JUISL OIIPEICIICHHUS TTOJIOKEHUS
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3usi CeBepHOro
MOJIyIIApUsl ¥ IPKHE 3BE3bI"
win "HabmoieHust B TEeCKOn
JlyHBI, IUTAHET, TYMAHHOCTEN U
3BE3/IHBIX CKOTUICHUM"

O06006111eHE U

cucTeMaTH3auus 3HaHui. Poib
(GU3MKK ¥ aCTPOHOMUH B

9KOHOMHYECKOI Bubmiorexa LIOK
146 . https://m.edsoo.ru/ad6dde
TEXHOIOTHIECKOH, } ed
COIMAJILHOM M 3THYECKOMI
cdepax AeITeTbHOCTH
yesoBeKa
O06006111eHE U
cHCTeMaTH3anus 3HaHuii. Poib bubnnoreka IIOK
147 1 MeCTO (PUBHKHU U https://m.edsoo.ru/18f19f7
ACTPOHOMUH B COBPEMEHHOU c
Hay4YHOU KapTHHE MUpa
O6o00mmenue u
cucTeMaTu3anus 3Hanuii. Pois
(busnueckoil Teopuu B
OPMUPOBAHUH
l('ll)pg,[[CTgBJIeHI/II\;I 0 (huznyeckoi Bubmorexa IOK
148 https://m.edsoo.ru/e7d400
KapTUHE MHUPA, MECTO 4
(bu3nuecKoil KapTUHBI MHUpa B _
o011eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE
O06001menue u bu6nuoreka [IOK
149 CHCTEeMAaTH3alMs 3HaHUH 110 https://m.edsoo.ru/b032fc
teme "Kunemaruka" 4b
O06o06meHue u bu6nuoreka [IOK
150 CHCTEMATH3aIMs 3HaHUN 10 https://m.edsoo0.ru/4e31b5
teme "Kunemaruka" 07
O06o06meHue u bu6nuoreka [IOK
151 CHCTEMATH3AaINI 3HAHUH 110 https://m.edsoo.ru/2dfbafc
teme "JluHamuKa" 5
O06o00mmeHue u
CI/ICTeII;I/IlaTI/ISaHI/ISI 3HAHUH 110 bubanorexa LLOK
152 " https://m.edsoo.ru/3cca48
teme "Cratuka TBEpAOro 2
Tena' _
O6o06mmeHue
CI/ICTGI:/IlaTI/BaI_II/I}I 3HAHUM 110 Bubmorexa LHOK
153 " https://m.edso0.ru/32a4d1
Teme "3aKOHbI COXPAaHEHUS B 20
McXaHHKe" T
154 O6o0meHue u bubmuorexa [{OK

cucTeMaTu3alys 3HaHuH 110

https://m.edsoo.ru/ed440c
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teme "OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOH Teopun"

a8

O06001IeHNEe 1
cuCTeEMaTHU3alusd 3HaAaHUU 1O

bu6nuoreka [IOK

155 " https://m.edso0o.ru/c63f7c
teme "TepmoauHaMuKa. 10
TemnoBsie MamyHEL" —
O06o0meHue u
cHUCTeMaTHu3aIvs 3HaHHUH 110 bubmuorexa [JOK
156 Teme "ArperaTHple COCTOSTHUS https://m.edsoo.ru/1d36b5
BemectBa. MazoBbie bl
nepexopl"”
O06o061IeHuE U bu6nuoreka [IOK
157 CHCTEeMAaTHU3alMsl 3HaHUH I10 https://m.edsoo.ru/3bfOdef
TeMe "DIEKTpUYECKoE moje" 9
O06o01eHue u
cUCTeMaTu3alys 3HaHHH 110 Bubmzorexa LIOK
158 " . https://m.edso00.ru/71453e
Teme "IlocTosHHBII o6
3JIEKTPUYECKUM TOK" _
O6o06meHue u
CI/ICTeII-\I/[laTI/ISaI_II/IH 3HAHUH I10 bubmoreka HOK
159 " https://m.edso0.ru/3d4007
TeMme "TOKHM B pa3iIMyHbIX 72
cpenax" _
O06o06meHue u bu6nuoreka [IOK
160 CHUCTEMATHU3AIMs 3HAHHH 10 https://m.edso00.ru/3b4c06
teme "MarautHoe moje" ae
PeszepBHbIil ypok. O6001IcHNE
u CH(I?TeManﬁ)auHs[ 3HaHIIJ/1lI?1 o bubmiorexa LJOK
161 " https://m.edso0.ru/053e22
TeMe "DIeKTpOMarHuTHas 48
UHIYKIAS" -
PesepBHbIil ypok. O0001IeHHE
u CHETeMaTIZfauH;I 3HaH11f1II71 o Bubmzorexa LIOK
162 " https://m.edsoo.ru/d6310b
TeMe "MexaHndeckue fd
KoJreOaHus" —
PesepBHbIil ypok. O6001IcHIE
3| CH(I:JTeMaTI/g)auHs{ 3HaHIIJ/1lI71 o bubmorexa LJOK
163 " https://m.edsoo.ru/5e2bb8
TeMe "DIIeKTPOMAarHUTHBIS 3d
KoyreOanus" —
PesepBHblIit ypok. O60011eHNE
N bu6nuoreka [IOK
164 1 CHCIeMaTmaHm SHAHHMH 1O https://m.edsoo.ru/96a7a2
Teme "MexaHudyeckue u ad
3JIEKTPOMAarHUTHHIE BOJIHBI" T
PeseprubIil ypok. O60061eHIE bubnuotexa [JOK
165 W CUCTEMaTH3aIys 3HAHUH 110 https://m.edsoo.ru/52ad16
TeMe "Ontuka" 03
PeseprubIil ypok. O600611eHIE bu6muoreka [JOK
166 U CHCTEMAaTH3aLMs 3HAHUH I10 https://m.edsoo.ru/5beclc
teme "Ocnossl CTO" 65
PesepBHbIil ypok. O000IICHHE
Hu CI/IETCMaTIzSpaI_[I/ISI 3HaHLI/LIII?1 no Bubmiorexa LIOK
167 " https://m.edsoo.ru/f7¢59d
teme "KopnyckymsipHo- 38
BOJIHOBOM yanu3m"” T
168 PesepBHbIit ypok. O6001ICHNE bubnmoreka [JOK
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MU CUCTEMaTH3alisl 3HaHUU I10 https://m.edsoo0.ru/1f5116

teme "®dusuka aroma" 54
PesepBubIil ypok. O60011eHIE
N bu6nuoreka [IOK
U CUCTEMaTH3a 3Ha 0
169 I MATHSAMHA SHAHIH T 1 https://m.eds00.ru/905c5¢
Teme "Pu3nKa aTOMHOTO s/ipa e0
Y 3JIEMEHTapHbIX YacTuil" -
PesepBHeIit ypok. O6001ICHNE
N bubmuorexa [JOK
W CHCTEMAaTH3alMs 3HAHUH 110
170 H 1 https://m.edsoo.ru/2bffb94

TeMe "DIeMEHThI
actpodu3uku"

c

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

170

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA30BATEJIbHOM

INPOI'PAMMUBI
10 KJIACC
Kon .
npoBepsiemo IIpoBepsiembie NpeaMETHBIE Pe3yabTaThbl 0CBOCHHs OCHOBHOM
ro o0pa3oBaTe/IbHON NMPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJabTara
JleMOHCTpUpOBaTh Ha MpHUMEpax pojlb M MECTO (HU3UKU B
101 (hopMHUpPOBaHUN COBPEMEHHON HayYHON KapTHHBI MUPA, B Pa3BUTUU
' COBPEMEHHOM TEXHMKM W  TEXHOJIOTMH, B  IPAKTHYECKOH
JEATEIbHOCTH
IoJen
Y4uuThIBaTh TpPaHUIBl MPUMEHEHHMS] M3YYEHHBIX (U3HUECKUX
MOJIeJIeN: MaTepuaibHas TOYKA, UHEPIMAIbHAS CHCTEMa OTCUYETA,
10.2 abGCOITFOTHO TBEPIIOE TEJIO, UIEATBHBIN Ta3; MOJIENH CTPOEHHS Ta30B,
KUJKOCTEH U TBEPABIX TEJl, TOYCUHBIN IEKTPUUECKUN 3apsAI—IIpH
peleHnu pU3NUecKuX 3a1aq
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10.3

Pacnio3naBath ¢usnueckue sBIeHU (MPOIECChI) K OOBACHSITH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETHUYECKON Teopuu
CTPOCHHS BEIIECTBA U AJICKTPOJWHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE NMPSIMOJIMHENHHOE JBIKEHUE, CBOOOIHOE MTaJICHHE
TeN, ABMKCHHUE MO OKPYKHOCTH, MHEpIUs, B3aUMOJICHCTBUE TEIl;
muddy3usi, OpOYHOBCKOE MABHIKEHHE, CTPOCHUE JKUIKOCTEH U
TBEPABIX TeJ, U3MEHeHHe o0BbéMa Tel Tpu HArpeBaHUU
(oxJaxIeHuH), TEIJIOBOE paBHOBECHE, UCHApPEHUE, KOHACHCAIMS,
IUIaBJICHUE, KPHUCTAJUIM3AllMsl, KHUIEHHE, BJIAXKHOCTh BO3AYXa,
MOBBIIICHUE JABICHUSI ra3a MPH €ro HarpeBaHUM U B 3aKPBITOM
cocyne, CBsA3b MEXIy IlapaMeTpamMH COCTOSHHS Taza B

H301Iponcccax; JICKTpUu3anusd T, B3aHMOJCHCTBHE 3apsaa0B

10.4

OnwuceBaTh MEXaHWYECKOE J[IBUKCHHE, HWCHOJIB3Yysd (PHU3UUECKHE
BEJIMYMHBL:  KOOpJIMHATa, IyTh, IIEpEMELIEHNE, CKOPOCTbH,
YCKOpPEHHME, Macca Tena, CWIa, HUMIIYJIbC Tela, KUHETHYeCKas
SHeprus, MOTEHLHUANbHAs SHEpPrus, MeXaHuueckas paboTa,
MEXaHNYECKasi MOIIHOCTD; IIPH ONKMCAHUM IIPAaBUIBHO TPAKTOBAThH
(GU3NYEeCKU CMBICT HMCIIONB3YEMbIX BEJIMYMH, UX O0O3HAUCHHS U
€IMHUIIBI, HaXOAUTh  (OPMYJbl,  CBS3BIBAIOLIME  JAHHYIO

(I)PI?»PI“IGCKYIO BCJIIMUYUHY CAPYTUMU BCIIMUNHAMU

10.5

OnuceIBaTh W3yYEHHBIE TEMIOBBIE CBOMCTBA TEIUTEIIOBBIE
SIBJIGHUS, WCIONIb3Yysl (DU3MYECKHE BEIUYHMHBI: JIaBJICHUE
rasza, TeMIieparypa, CpeIHss KHHETUYECKAsi DHEPTHsI

Xa0THYCCKOI'O




JBWDKEHUS  MOJICKYJI, CpEIHEKBaJpaTHYHAs CKOPOCTh  MOJIEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI dSHEPTHsI, paboTa raza, kodppuiment
MOJIC3HOTO JICHCTBHS TEIIOBOTO JBHUTATENIs; IPU ONMUCAHUU MTPABUIBHO
TPAaKTOBATh (bHSI/II-IeCKI/Iﬁ CMBICJI HCIOJIb3YCMbIX BCJINYHH, Hux
0003HaYCHHS U €TUHMIIBI, HAXOIUTHh (POPMYIIBI, CBSI3BIBAOLINE JAHHYIO

(bU3MYECKYIO BEIMUUHY C IPYTUMU BEIMUUHAM

10.6

OnuceiBaTh M3yYEHHBIE JJIEKTPUYECKHE CBOMCTBA BEIIECTBA U
JNEKTpUYECKUE SBJICHHUS (IIPOLECCHl), HCIONB3Yyd (pusnueckue
BEJIMYMHBL:  DJIEKTPUYECKUM  3aps], OJIEKTPUUYECKOe  IOJIe,
HaIpsHKEHHOCTh TOJIs1, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB; IMPHU
ONMMCAHUM W TPaBWIbHO TPAKTOBaTh (PU3UYECKHN  CMBICI
WCIOJIb3yEeMBIX BEIMYMH, UX 0003HAYEHUS U AUHHIIBI; YKa3bIBATh
(GopMyIbl, CBS3BIBAIOIINE JAaHHYIO (PU3UYECKYI0 BEIUYUHY C

ApPpYruMu BCINYHNHaAMA

10.7

aQHAIM3UPOBATh (DU3MYECKHE TPOICCCHl W SIBJICHUS, HCIIOJIB3Ys
(u3ryecKre 3aKOHBI ¥ IPUHIIUIIBL: 3aKOH BCEMHPHOTO TATOTEHUS, |,
II mu III 3akonsl HplOTOHA, 3aKOH COXpPAaHEHUS MEXaHWYECKOM
SHEPIHM, 3aKOH COXPAHEHUs HUMITYJIbCa, HPUHIMUI CYNEPHO3ULINU
CWJI, TPUHIMI PAaBHONPABUS WHEPUHAIBHBIX CHUCTEM OTCUETA;
MOJIEKYJIIPHO- KHUHETHYECKYI0 TEOPUI0 CTPOCHHS BEIECTBA,
ra3oBbI€ 3aKOHBI, CBS3b CPEIHEN KHHETUUECKON SJHEPTUH TEIJIOBOTO
JBUKEHHSI MOJIEKYJ C aOCONIOTHOM TeMIlepaTypoi, MepBhIid 3aK0H
TEPMOJMHAMUKH; 3aKOH COXPAHEHHS DBJIEKTPUUECKOTO 3apsja,
3akoH KysoHa; mpu 3TOM pasznuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEMaTUYECKOE

BbIPAKCHUC U YCJIOBHUS (I‘paHI/IHLI, 06J'IaCTI/I) IMPUMCHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHIIMITBI JEHCTBUS MAIIUH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh  YCJIOBHS HX 0€30MacHOro

Hcnons30BaHus B IIOBCEAHEBHOM KU3HU

10.9

BBIMONHATE  HKCHEPUMEHTHI 1O HUCCIENOBaHUIO  (PU3HMUECKUX
SBJICHUH M MPOLIECCOB C HMCIIOJIb30BAaHUEM NPSAMBIX U KOCBEHHBIX
W3MepeHuil; mpu 3ToM (QopMyIHpoBaTh Mpodiemy(3anady) Hu
THIOTE3y YYEOHOTO OJKCIEPHUMEHTa, COOHMpaTh YCTaHOBKY W3
NPEAJIOKEHHOTO  O0OpYAOBaHUsS,  MPOBOJUTH  ONBIT  H

(hopMyIHUpOBATh BBHIBOJIBI

10.10

Ocy1ecTBIATh NPsIMbIE U KOCBEHHBIE U3MEPEHUS PU3NIECKUX
BEJIMYMH; TIPH 3TOM BBIOMPATh ONTUMAIbHBIN CII0OCO0 U3MEPEHUS U
HCIOJIb30BATh U3BECTHBIC METO/IbI OLIEHKHU OIPEIIHOCTEN

U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY PU3NYECKUMU BEIUUYUHAMHU C
WCIOJIb30BaHUEM MPSIMBIX U3MEPEHUN; TPU ITOM KOHCTPYUPOBAThH

YCTaHOBKY, (PMKCHPOBATH PE3YJIbTaThl MOJYUYEHHOM 3aBUCUMOCTH




du3nuecKnX BEJIMYMH B BUJIC TAOIHI] U TPaUKOB, JIE€1aTh BHIBOIBI
0 pe3yJibTaTaM HCCIeA0BAHUS

10.12

Cobmonate mpaBuiia 0e30MacHOro TpyAa NpU  MPOBEACHHUU
UCCIIEIOBAaHUM B paMKax ydeOHOro »SKCIepHUMEHTa, Y4yeOHO-
HCCIIeIOBATENbCKOM u POEKTHOI JESITeNIbHOCTH C
WCIOJIb30BAaHUEM HU3MEPHUTEILHBIX YCTPOWCTB W JIA0OPATOPHOTO

00opynoBaHus

10.13

Pemate pacu€THBIC 3a7auM C SBHO 3aJlaHHOW (PU3MUYECKOH
MOJIEJIbIO, UCII0JIB3Ysl (PU3MUYECKHE 3aKOHBI U IPUHIUIIBI; HA OCHOBE
aHaluu3a YCJIOBUS 3aJaud  BbIOMpaTh (U3NYECKYI0 MOJEIb,
BBIIENATh (PU3UYECKUE BETUUYUHBI U (HOPMYIIbl, HEOOXOAMMBIE ISt
e€ pelieHus, IPOBOAUTH pacdy€Tbl M OLEHUBATH PEaIbHOCTb

MOJIYYCHHOI'O 3HAYCHU (bHSH‘ICCKOﬁ BCJIIMYHHBI

10.14

Pemats Ka4CCTBCHHBIC 3aJa4u: BBICTpauBaThb JIOTUYCCKH
HCTIPOTUBOPCUUBYIO LICTIOYKY paCCY)I(I[eHI/Iﬁ C 0H0p0171 Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bPI?»I/I‘ICCKI/Ie SABJICHHUA

10.15

Hcnonp3oBaTe MpH pemIeHWH Yy4eOHBIX 3aJad COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJOTUU JUIA TOHMCKA, CTPYKTYPHPOBAHUS,
MHTEPIPETAINU U TPEACTABICHUS y4eOHOW U HAYYHO-TIONYIISIPHON
uHpopManuy, MOJIy4CHHOM U3  Pa3iIM4HbIX HMCTOYHUKOB;

KPUTUYCCKU aHAJIIM3UPOBATH IMMOJTYHACMYIO I/IH(I)OpMaI_II/IIO

10.16

[IpuBOANTE MpUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, O0OBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

10.17

Hcnonb30BaTh TeopeTUUECKUe 3HAHUS IO (PU3UKE B IIOBCETHEBHOM
KU3HM JUIsi  oOecrieyeHHs Oe30MacHOCTH TMpU  OOpalleHuH ¢
npubopaMM M TEXHMYECKHMMH YCTPOWCTBAMHM, JUI COXpaHEHUs
3JI0POBbSI U COOJIIOJICHUSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B

OKpY>Karolleu cpeae

10.18

PaGorate B Tpynme ¢ BBIOJHEHHEM pPa3IUYHBIX COIMATBHBIX
poJiel, IIaHupOBaTh PadOTy IPYMIIbI, PAIIUOHATILHO PACIPENEIATh
00s3aHHOCTH W TIUIAHUPOBATh JESATEIBHOCTh B HECTAHIAPTHBIX
CUTYaIUsX, aIEKBATHO OIEHUBATh BKJIAJ KKJIOTO U3 YIaCTHHUKOB

I'pynmsl B perieHrne paccMaTpruBaeMoil mpooaeMsl

11 KVIACC

Kon
NMpoBepsieMo
ro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl CPeHEro 001ero 00pa3oBaHus

111

JleMoHCTpHpOBaTh Ha TpUMEpax polb M MECTO (PHU3UKHU B




(OpMHPOBAHNN COBPEMEHHON Hay4YHOM KapTHHBI MUpaA, B Pa3BUTHH
CoBpeMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOU
JEATEIbHOCTH JIIOJEH, LIEJIOCTHOCTD U €IUHCTBO (hU3HUUECKOM

KapTHUHBI MUpa

11.2

VY4uTHIBaTh IPaHULBI IPUMEHEHUS H3YUYEHHBIX (PU3MUECKUX
MOJIEJICH: TOYEUHBIN dJICKTPUUECKUAN 3apsl, AIepHas MOAEIb aTOMa,
HYKJIOHHAst MOJIEJIb aTOMHOTO Si7[pa MPH peIieHNH (HU3NIECKIX

3aJa4

11.3

Pacnio3naBate ¢uznueckue BIeHUS (MPOIECCH) K OOBACHSITH UX Ha
OCHOBE 3aKOHOB JJICKTPOJWHAMHKH W KBAaHTOBOH (H3UKU:
AJIEKTPUYECKAs MPOBOJAUMOCTD, TEIUIOBOE, CBETOBOE, XUMHUECKOE,
MarHuTHOE  JICHCTBUS ~ TOKA, B3aWMOJICKCTBUE  MAarHUTOB,
ANICKTPOMArHUTHAS WHIYKIHS, JECHCTBHE MArHUTHOTO TIOJIA Ha
MPOBOJIHUK C TOKOM W JBWKYIIUHCS 3apsij, 3JICKTPOMAarHUTHBIC
KoJIeOaHHUsT W BOJIHBI, MPSIMOJIMHEHHOE PaclpOCTPAaHCHUE CBETA,
OTpaXCHHE, TMPEIOMIICHHE, WHTEpPPEpeHIns, TUPpaKIus ¢
MOJIApU3allisl CBETa, JUCIEPCHUS CBeTa, (POTORIEKTPUICCKHIA
abpdext (poroaddexT), cBeTOBOE HaBICHHE, BO3HHMKHOBEHHUE
JMHEWYaToro CIHEKTpa aroMa BOJOPOJA, CCTECTBCHHAs W

HNCKYCCTBCHHAA paIuOaKTUBHOCTb

11.4

OnwuceiBaTh M3y4YEeHHBIE CBOWCTBA BeIIECTBA (DJIEKTPUYECKHE,
MarHuTHBIE,  ONTHYECKHE,  OJEKTPUYECKYI0  IPOBOAMMOCTH
pa3IMYHBIX CpeJ]) U DJIEKTPOMArHUTHbIE SBJIEHUS (IIPOLECCHI),
UCHOJb3ys (U3NYECKHE BEIMUYMHBL DJEKTPUUYECKUN 3aps], cuiia
TOKa, AIIEKTPUUYECKOE HarnpsKeHue, AIIEKTPUUYECKOE
COTPOTHUBIIEHUE, pa3HOCTh moTeHIManoB, JJIC, pabora TOKAa,
WHAYKIUS MarHuTHOTO ToJs, cuia Awmmepa, cuna Jlopena,
MHAYKTUBHOCTb KaTYIIKH, SHEPTUs AIEKTPHUUECKOT0 U MarHUTHOTO
MoJIeH, Mepuo U 4acToTa KojeOaHuil B KonebaTeIbHOM KOHTYpE,
3apsi/1 ¥ CHJIa TOKA B MTPOIECCE TAPMOHMUYECKUX DIIEKTPOMAarHUTHBIX
KoJiebaHu#, (OKYCHOE PACCTOSTHUE U ONTHYECKas CUJla JIMH3BI, PU
ONMCAaHUM  TPAaBWIBHO  TPAaKTOBaTh  (PU3MUECKUI  CMBICH
UCTOJIb3yEeMbIX BEIMYMH, X 0003HAUEHUS U €TUHHIIbI; YKa3bIBaTh
(GopMyJIBI, CBS3BIBAIOIIME JAHHYIO (U3HYECKYI0 BEIHYUHY C

APYTrUMH BEIIMYMHAMU

115

OnwuceiBaTh H3y4E€HHbIE KBAHTOBBIE SIBICHUS M  IPOLECCHI,
UCHONB3Yys (PU3UYECKHE BETUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M YaCTOTa CBETA, SHEPTUs U UMIYIbC (POTOHA,
Nepuoj, TOJypacrana, BSHEepPrusi CBA3M AaTOMHBIX Siep; TIpH
ONMMCAaHWUHM  TPAaBWJIBHO  TPAaKTOBaThb  (M3MYECKUH  CMBICI
UCTOJIb3yEMBbIX BEIMYUH, UX 0003HAUCHUS U €AMHUIIBI; YKA3bIBaTh
(GopMysbl, CBA3BIBAIONIME MAHHYIO (DPU3MUYECKYI0 BEIMYHHY C

JOPYTUMH  BEIMYMHAMH, BBIUUCIATH 3HAYeHHE (PUINUYECKOM




BCIIMYMHBI




11.6

Ananu3upoBaTh (PU3MUYECKHE MPOLECCHl U SIBICHUS, HCIONb3Ys
¢usnyeckue 3aKOHbl M OpUHIMNBL 3akoH Owma, 3aKOHBI
MOCJIeI0BATENBHOIO U MapaIeIbHOTO COCIUHEHUs ITPOBOIHUKOB,
3akoH /xoyns—JIeHna, 3aK0H 2J1eKTpPOMarHUTHOW MHAYKIIMH, 3aKOH
MPSIMOJIMHENHOTO pacHpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI IPEJIOMIICHUS CBETa, ypaBHeHUE ODHHIITEeHHaA A
¢boroddexra, 3aKOH COXpAaHEHHsS HHEPIUHU, 3aKOH COXPaHEHUS
UMIIY/IbCa, 3aKOH COXPAaHEHMs JJIEKTPUUYECKOrO 3apsija, 3aKOH
COXPaHEHMs MacCOBOIO 4YMCJIa, IOCTyJaTel bopa, 3akoH
paZMOAKTUBHOTO paclajza; Mpd 3TOM pPas3jIn4yarh CIOBECHYIO
(GOpMYJIMpPOBKY 3aKOHA, €ro MaTeMaTU4eCKOe BbIPAXKECHUE U

ycIlioBusl (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH

11.7

OHpGI[CJ'ISITI) HaIpaBJICHUEC BCKTOPA MHAYKIIUHW MAarHUTHOI'O 1IOJIA

[IpoBoanuKa ¢ TOKOM, cuiibl AMmniepa u cuiisl Jlopenia

11.8

Ctpoutb ¥ OIKMCHIBaTh HM300paXEHHUE, CO3/1aBAEMOE TIOCKUM

3€pKaJIOM, TOHKOW JINH30M

11.9

BBITIONTHATE  OKCIIEPUMEHTHl M0 WCCIICOBAHHUIO  (DU3HUYECKUX
SIBJICHUW W TIPOIECCOB C HCIIONIb30BAHUEM MPSIMBIX U KOCBCHHBIX
u3MepeHuil; mpu 3ToM (popmynHpoBaTh Mpodiemy(3amady) U
TUMOTE3y Y4eOHOro JKCHEPUMEHTa, coOupaTh YCTAaHOBKY U3
MPEIIOKEHHOTO  000pyZIOBaHMUS, MIPOBO/INTH OMBIT |

(hopMyTUpOBaTh BHIBOIBI

11.10

Ocy1iecTBIATh NpSIMbIE U KOCBEHHbIE U3MEPEHUS PU3MUECKUX
BEJIMYMH; [TPU 3TOM BBIOMPATh ONTUMAJIbHBIN CLIOCOO M3MEpPEHUs U
HCIIOJIb30BATh U3BECTHBIE METObI OLIEHKH ITOTPEILIHOCTEN

U3MEpEHUN

11.11

HccnenoBats 3aBUCUMOCTH buznyecKux BEJINYUH c
HCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUN; TP 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHPOBATh PE3YJbTATHI MOJYIYCHHON 3aBUCHUMOCTH
($U3NYEeCKUX BEJIWYMH B BUJIE TaOIHIl U rpadUKOB, /1€1aTh BBIBOJIbI

10 PE3yJIbTaTaM UCCIICAOBaHUA

11.12

CobmoiaTte mpaBmwiia 0e€30MacHOrO TpyAa MpU  MPOBEACHUU
UCCIIEIOBaHUM B paMKax ydeOHOro OSKCHEpUMEHTa, Yy4eOHO-
HCCIIEIOBATEIBCKOW U MPOEKTHOM JEATEIIbHOCTH C UCIOJIb30BAaHUEM

U3MEPUTENBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 00OPYIOBAHUS

11.13

Pemarp pacuérHble 3agauud C SBHO 3aJaHHON (U3UYECKOM
MOJIETIBIO, HCTIONB3Ys (PM3MUECKHUE 3aKOHBI U MIPUHITUIIBL, HA OCHOBE
aHalM3a YCIOBHUS 3a/Ja4d BbIOMpaTh (U3WYECKYI0 MOJIEIb,
BBIJICISITh (PU3HUECKUE BEIMUMHBI U (POPMYIIBI, HEOOXOIUMBIE JIJIst
€€ pelleHus, TPOBOAUTH PACYETHI M OLECHWBATH PEATBHOCTH

MOJIYYCHHOI'O 3HAYCHU (I)PI3PI‘-ICCKOI>1 BCJIIMYHUHBI

11.14

Pemate Ka4CCTBCHHBIC 3aJa4n: BBICTpAUBATh
JIOTUYECCKH




HEMPOTUBOPECUMBYIO LIETIOYKY PACCYKICHHI C OMOPON HA
HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-ICCKI/IC SABJICHUSA

Hcnonp3oBaTh MpH peHIeHWH Y4YeOHBIX 3alad4 COBPEMEHHbBIE
WHQPOPMAIIMOHHBIC TEXHOJIOTUU JUIS TOKMCKA, CTPYKTYPHPOBAHUS,
11.15 HWHTEPIPETAIIMN U TIPEICTABICHUS YICOHOW U HAYYHO-TIOMYJISIPHON
uHpOpMalMK, TOJNYYCHHOH W3  Pa3IMYHbIX  HCTOYHHKOB,;

KPUTHUYECKH aHATTM3UPOBATH MOJIy4aeMyr0 HHPOPMAITHIO

OOBSICHATD MPUHIIMITE ASHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX
11.16 YCTPOMCTB; pa3iuyarh yCIOBHUA UX O€30M1aCHOTO MCIIOJIb30BAaHUS B

HOBCCHHCBHOﬁ KHN3HU

[IpuBOUTE TPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
11.17 (hU3HUKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MTPOLIECCOB

OKpYXKarouero Mupa, B pa3BUTHEC TCXHUKU U TEXHOJIOTHI

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 110 (PU3HKE B IOBCEIHEBHOM
XKU3HU Ui obOecrieueHHss O€30MaCHOCTH TIpU  OOpalIeHHH C
11.18 npubopaMH M TEXHUYECKHMMH YCTPOWMCTBAMHM, JUIS COXPAHEHUS
3I0POBbSI M COOJIIOJICHUS HOPM OSKOJIOTUYECKOTO TIOBEICHHS B

OKpYy’Xaroleu cpeze

PaGorare B TpyIIe ¢ BBITOJHCHUEM pPa3IUYHBIX COIUATBHBIX
poJieii, TUTAaHUPOBATh Pa0OTy TPYIIIBI, PAIIMOHATIEHO PACIIPEACTATh
11.19 00SI3aHHOCTH U TUIAHUPOBATh JIEATENBHOCTh B HECTaHIAPTHBIX

CUTyalusX, aICKBATHO OCHUBATDH BKJIAJ KAXKXJA0I'0 U3 YIACTHUKOB

IPYIIBI B PELIEHUE paccMaTpUBaeMOi poOIeMBbl

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA
10 KITACC

Kon Koa nposepsiemoro

IIpoBepsiemble 3JIeMEHTBI COIEP:KAHUS
pa3zena  dJjieMeHTa
OU3BUKA 1 METO/IbI HAYYHOI'O [TO3HAHHM A

®duznka — Hayka o npupoje. Hayunbsie MeTo1bl MO3HAHUS
1.1 OKpyXaromero mMupa. Ponp sKkcnepuMeHTa U TEOpUH B
MPOLIECCE MMO3HAHUS TPUPOJIBL. DKCIEPUMEHT B (DU3HKE

1 MonenupoBanue (U3MUYECKUX SBICHHH M IIPOIECCOB.
Hayunbie runore3pl. dusznueckrne 3aKOHBI U TEOPHH.
['panunel  OpUMEHUMOCTH  (U3WYECKUX  3aKOHOB.

1.2
[Mpunuun cootBerctBus. Ponb u mecto ¢(us3uku B
(hOpMUPOBaHUH COBPEMEHHOW HAyYHOU KapTHUHBI MUPA,
B MPAKTUYECKOMN AEATEIbHOCTH JIFOAEH
2 MEXAHHUKA
KMHEMATUKA
Mexaandeckoe JIBIDKCHHE. OTHOCHUTENHLHOCTD
21 2.1.1 MEXaHHUYEeCKOT0 JIBHKCHUS. Cucrema  orcuéra.
' TpaexTopust
21.2 [lepemenienue, CKOPOCTb (cpennsis CKOpOCTb,
MTHOBEHHAss CKOPOCTh) M YCKOPEHHE MaTepHUabHON




2.2

TOYKHM, MX IPOEKIMH Ha OCH CHUCTEMBl KOOpJUHAT.
CrnoskeHue nepeMeIeHni 1 CI0)KEHNE CKOPOCTEN

2.1.3

PaBHOMEpHOE UM PaBHOYCKOPEHHOE IPSAMOJIUHEHHOE
nBkeHue.  I'paduku  3aBUCMMOCTM  KOOpJMHAT,
CKOpPOCTH,  YCKOpEHHus, IyTM U  IepeMeLIcHUs
MaTEpUaIbHONU TOUYKH OT BpEMEHHU

2.14

CBoOoaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO A CHUS

2.15

2.16

KpuBonunerinoe nuxeHue. PaBHOMEpHOE ABUKEHHE
MaTepUaJbHOM TOUYKM IO OKPYKHOCTU. YTJOBas
CKOpPOCTh, JIMHEWHass CKopocTh. Ilepwmonm w dacrtora.
LlenTpocTpeMUTENBHOE YCKOPEHUE

TexHudyeckue YCTpPOWCTBA: CIIMIOMETP, JBUKCHHUE
CHaps10B, LICTIHBIE U PEMEHHBIE NIEpEAadn

2.1.7

2.2.1

[Ipaktnyeckue paboTsl. M3MepeHue MIHOBEHHOM
ckopoctu. MccenenoBanue COOTHOLIEHUS MEXK Y ITyTSAMU,
IIPOMJCHHBIMU TEJIOM 3a IIOCJIEAOBATEIbHBIC DPaBHBIC
IIPOMEKYTKM ~ BPEMEHHM  IIpM  PABHOYCKOPEHHOM
JBIKCHUM C HA4YaJbHOM CKOPOCTBbIO, PABHOM HYIIIO.
WN3yuenne nBHKEHHs IIApUKAa B BA3KOW JKHUIKOCTH.
W3ydeHue ABM>KEHUS Tella, OpOLIEHHOIO TOPU30HTAIbHO

JMUHAMUKA

[Tpuamun otHocurtenbHOCcTH ['anunes. IlepBwlid 3aKoH
HrroToHa. HepumanbHbIe CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuia. HpI/IHI_II/IH CYIICPIIO3UIIUH CHIT

2.2.3

Bropoii 3akoH HbproToHa 11 mMarepuanbHOW TOYKH B
uHeprmanbHoi cucreme otcuéra (MCO). Tperuit 3akoH
HproToHa 1151 MaTepralbHBIX TOUEK

2.2.4
2.2.5

3akoH BcemupHOro Tsarorenus. Cuna tsoxectu. [lepBas
KOCMHUYECKasi CKOpocThb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe TpeHue. Cuila TpeHUS CKOJIbKEHUS
u cuna TpeHus nokos. Koapouuument tpenus. Cuna
CONPOTHUBIICHUSI NIPU ABM)KEHHUH TeJla B JKUIKOCTH WIH
rase

[TocTymarensHOE W BpamatelbHOE  JIBHYKCHHE
a0COJIOTHO TBEPAOTO Tea

2.2.8

2.2.9

MoMEHT cuiabl OTHOCHUTENIBHO OCH BpauleHus. [lnedo
cuibl. ¥YcnoBus paBHoBecus TBEpaoro tena B MCO
TexHudeckne yCTpOMCTBA: MOAIINWITHUKY, JABUKECHHUE
VCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[IpakTueckue paboThl. M3yuenue npmxenus opycka no
HAKJIOHHOM IIJIOCKOCTH MO/ IEHCTBUEM HECKOIBKUX CHIL.
HccnenoBanne  3aBUCHUMOCTH ~ CHWJI  YIPYTOCTH,
BO3HHUKAIOIMUX B  jAepopMupyeMoll mOpyKuHE U
pe3nHOBOM oOOpasle, OT BEIMYUHBI UX AepopMariiu.
HccnenoBanue yciioBUi paBHOBECUs TBEPIOIO Tela,
MMEIOIIETO OCh BpaILCHUs

2.3

3AKOHbBI COXPAHEHN S B MEXAHUKE

2.3.1

Nmnynbe MaTepUAIbHOMN TOYKH, CHUCTEMBI
MaTCpHaJIbHBIX TOYCK. I/IMHyJIBC CHUJIBI U HU3MCHCHUC
UMITyJIbCa Tela

2.3.2

3akoH coxpaHeHus wummnyiabca B MCO. PeaktuBHOE
JBW)KCHUE




2.3.3 Pabora cuiibt

234 MOIIHOCTE CHJIBI

Kunernueckas  sHepruss  MaTe€puaJbHOW  TOYKH.

2.35 .
TeopeMao KMHETUYECKOU SHEPIUU

[TorenumaneHas osHeprus. lloTeHuManbHas 3HEPruUs
2.3.6 ynpyro nehopMUpOBaHHONW TpYyxuHBI. [loTeHIIMambpHas
SHEPrus Telia BOJIM3H MOBEPXHOCTH 3eMITH

HOTCHI_[I/IaJIbHBIe N HCIIOTCHIHAJIBHBIC CHIIBI. CBs3b
pa6OTBI HCEIMOTCHIHAJIBbHBIX CHJI C HU3MCHCHHUEM

2.3.7 MEXaHMUYECKON  SHEpPruuM  CHUCTEMbl  Tel.  3aKOH
COXPaHEHHsI MEXaHUYECKOH dHEepruu

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

239 TexHu4ecknue yCTpOMCTBA: JBHKCHHE PAKET, BOAOMET,

KOIICP, HPY)KI/IHHHﬁ IIUCTOJICT

[TpakTuyeckue paboThl. M3ydeHue CBsI3U CKOPOCTEH Te
2.3.10 npu Heynpyrom ynaape. MccnemoBanue cBsizu pabOTHI
CHJIbI C NI3MCHCHHUEM MEXaHUYCCKON SHEPTUH Tea

3 MOJIEKVYJISAPHASA ®U3MKA U TEPMOJIMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUUECKOMN
311 teopun. bpoyHoBckoe aBmxkenue. uddysus. Xapakrep
JIBJKEHUSI U B3aMMOJICICTBUS YaCTHUI BELIECTBA
312 Mopenu cTpoeHHSs Ta30B, KUAKOCTEH W TBEPIBIX TEN U
h 00BSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MOJEIIEH
313 Macca monekyn. KomnuectBo BemectBa. IlocTostHHas
ABoraapo
314 TemmoBoe paBHOBecue. Temreparypa u €€ U3MEpEHUE.
IlTxana remneparyp Llenbcus
315 Mopenbs uaealbHOrO rasa. OcHOBHOE ypaBHEHHE
31 MOJICKYJIIPHO-KUHETUYECKOW TEOPHUH UJI€aTLHOTO Ta3a
AOcomroTHass  TeMIiepaTypa Kak Mepa CpeIHeu
3.1.6 KMHETUYECKOM SHEPruM TEIJIOBOTO ABUKEHUS YacCTHI]
ra3a. [lIkama remneparyp KenbBuHa
317 VpaBuenne Knaneiipona — MenngeneeBa. 3akoH
JlanbTOoHA
["a3zoBbie 3akoHBI. M30mporiecchl B HA€ATLHOM Ta3e C
3.1.8 MOCTOSIHHBIM ~ KOJIMYECTBOM  BEUIECTBA:  H30TEpPMa,
n30xopa, n3obapa
3.1.9 TexHUYECKHE YCTPOICTBA: TEPMOMETP, OapOMETP
[IpakTueckue paboThl. VM3mepeHne macchl Bo3dyxa B
3.1.10 KJIacCCHOM KoMHare. VccnenoBanne 3aBUCUMOCTH MEXIY
napamMeTpaM# COCTOSTHUS Pa3peKEeHHOTO Ta3a
OCHOBbI TEPMOJIMHAMUKU
321 TepmonnHamuueckass cuctema. BHYTpeHHssT SHeprus
TEPMOJUHAMHYECKON CUCTEMBI U CITIOCOOBI €€ N3MEHECHHUS
322 KonuyectBo TemioTel u pabota. BHyTpeHHss sHEprus
OJIHOATOMHOTO UJCAIbHOTO raza
3.2 Bunsl Terionepeaayuu: TEMIONPOBOAHOCTb, KOHBEKIIHUSA,
323 W3JTy4YCHHE. TenmoéMKkoCTh Tena. VnenpHas
TEIIOEMKOCTh BelllecTBa. Pacué€r kojsmuecTBa TEMIIOTHI
IIPH TEIUIoNepeaayue
324 [TepBsIii 3ak0H TepMoarHAMUKU. [IprMeHeHne nmepBoro

3aKOHA TEPMOJMHAMHUKH K u3omnporeccam. ['paduueckas




3.3

MHTEpHpeTanus padoThl ra3a

TemoBble MamuHbl. [[pUHIUIIBI TEUCTBUSI TEIJIOBBIX
mammmH. [IpeoOpa3oBaHusi SHEPTUM B  TEIUIOBBIX

3.25 .
MamuHax. KoaddunueHT nose3Horo aeicTeus (ganee —
KII[I) Terosoit mamuusl. ukn Kapuo u ero KI1/]
Bropoit 3akoH TepmomuHamuku. HeoOpaTumocThb

3.2.6 MpPOIIECCOB B MpUpoje. TeIIOBbIE  JBUTATEIIH.
DKOJIOTHYECKHE TTPOOIEMBbI TEIJIOIHEPTETUKU

327 TexHudeckue yCTpOMCTBA: JBUTATENlb BHYTPEHHETO
Cropanusi, ObITOBOI XOJIOJUIBHUK, KOHTUIIHOHED

328 [Ipaktnueckue  pabotel.  M3MepeHue  ynenbHOU

TEIUIOEMKOCTH

AT'PET'ATHBIE COCTOAHNMA BEILHECBA. ®A30BBIE ITEPEXO/IbI

33.1

[TapooOpa3zoBanue u KoHJeHcanus. Vcmapenue u
KATIEHWE.  YJelbHas  TeIioTa 1apooOpa3oBaHUs.
3aBUCHUMOCTh TeMIIepaTypbl KUTICHUSI OT 1aBICHUS

3.3.2

3.3.3

334

AOcomoTHasT U OTHOCUTENbHAsl BJIKHOCTH BO3IyXa.
Haceiennsiit nap

Teépnoe Tenmo. Kpucrammmueckue u amopHbIe Tela.
Anuzorponus CBOICTB KPUCTAJJIOB. Kunkue
kpuctauibl. COBpeMEHHbIE MaTEPHAIIbI

[InmaBnenne u KpucTauM3auus. YJIeIbHAs TEIIOTa
riaBnenus. Cydmumarus

3.35

ypaBHeHI/Ie TEIUIOBOro OanaHca

3.3.6

TexHu4eckne ycTpoOMCTBA: TMTPOMETP MU IICHXPOMETP,
KAJIODUMETP, TEXHOJIOTMM IIOJyYEHHUS COBPEMEHHBIX
MarepuajoB, B TOM 4YHUCJI€ HAHOMAaTepHUAJIOB, U
HAaHOTEXHOJIOTUU

3.3.7

[TpakTuyeckue padboTsl. i3MepeHue BIa)kHOCTH BO3TyXa

SJIEKTPOAMHAMUKA

4.1

SJIEKTPOCTATHUKA

41.1

4.1.2
4.1.3

DnekTpu3aius Tell. DNeKTpuyeckuil 3apsan. JBa Buaa
AIEKTPUUCCKUX 3aPSI0B

IIpoBOTHUMKY, IUBIIEKTPUKH U MOJIYIIPOBOAHUKH
3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

4.1.4

B3aumopeiictBue 3apsioB. 3akoH Kynona

4.1.5

Onexrpuueckoe nojue. HanpsxEHHOCT 2JIEKTPUYECKOTO
niosist. [Ipunnmn cynepniozunmy. JIMHUM HaNPsSy)KEHHOCTH
AIIEKTPUYECKOTO TOJIS

4.1.6

4.1.7

4.1.8

PaGora cun snextpocratrueckoro mois. IloreHiman.
PaszHocTh moTeHI1aI0B

[IpoBogHMKKM U JAMPJIEKTPUKH B  IOCTOSTHHOM
AIIEKTPUYECKOM T0JIE. Jusnextpuueckas
MIPOHHUIIAEMOCTh

OnextpoéMkocTs.  KoHneHcaTop.  DIIeKTpOEMKOCTH

IUIOCKOTO  KOHJACHCATOpa. OJHEpPrusi  3apsHKCHHOTO
KOHJICHCATopa

4.1.9

TexHu4eckue yCTpOUCTBA: DJIEKTPOCKOI, JIEKTPOMETP,
ANIEKTPOCTATHYECKAS 3aIuTa, 3a3eMJICHUE
AIIEKTPONPUOOPOB, KOHJIECHCATOP, KCEPOKC, CTPYHHBIH
IIPUHTEP

4.1.10

[TpakTnueckue paboTbl. M3mepeHHe 3IEKTPOEMKOCTH
KOHJIEHCcaTopa




NOCTOSIHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJIAX

421
4.2.2
4.2.3

VYcnoBus cynecTBOBaHUS MOCTOSHHOTO JIEKTPUUYECKOTO
Toka. Uctounnku Toka. Cmia Toka. [IocTOSTHHBIN TOK

Hanpspkenue. 3akon Oma 1715 yyacTka Lenu

DnekTpudeckoe COIPOTHUBJICHHE. VY nenbHoe
COIIPOTHUBJICHUE BEIECTBA

4.2.4

4.2.5
4.2.6

HOCJ’ICI[OB&TCJII)HOC, mapaJljiCJIbHOC, CMCIIaHHOC
COCAMHCHUC ITPOBOIHUKORB

Pabota snekrpuueckoro Toka. 3akon Jxoyns — Jlenna
MOUIHOCTb 3IEKTPHUECKOr0 TOKA

4.2

4.2.7

4.2.8

4.2.9

anekTpoaBrkymas cuia (namee — DJIC) u BHyTpeHHee
CONPOTUBIICHUE MCTOYHUKA Toka. 3akoH Oma s
MOJTHOW (3aMKHYTOM) 3JyieKTpuueckoi 1enu. KopoTkoe
3aMbIKaHUE

ONEeKTpOHHAas MNPOBOAMUMOCTb TBEPIBIX  METAJLJIOB.
3aBUCUMOCTh COIIPOTHBIICHUS METaJIOB oT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
IIy4YKOB

4.2.10

[TonynpoBonuuku.  CoOCTBEeHHass W IpHUMECHas
IIPOBOAMMOCTh  IOJIYIPOBOJHUKOB. CBoiicTBa  pP-N
nepexoja. [lomynmpoBogHNKOBBIE TPHUOOPHI

4211

DNeKTpUUECKUM TOK B JJEKTPOJIUTAX.
DNEKTPONUTHYECKAS AUCCOUALMS. DIEKTPOJIN3

4.2.12

OnexTpuueckuid TOK B raszax. (CaMOCTOSATENbHBIA H
HECAMOCTOSITENIBHBIA ~ pa3psld.  PasnmnuHble  THIBI
CaMOCTOATENBHOrO paspsana. Moiunus. [lnazma

11 KJIACC

Kon
pa3jiena
4

4.2.13

4.2.14

Koanposepsiemoro

3JIEMEHTA

TexHuueckue ycTpoWcTBa: aMIEPMETP, BOJBTMETP,
peocTaT, HCTOYHUKHU TOKa, OJJIEKTpOHArpeBaTelbHbIC
pUOOPBI, HIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAKYyMHBIH JHMOJA, TEPMUCTOPBI H
(doTope3ucTopsl, IIOJTYTIPOBOJHUKOBBIH IO,
rajibBaHuKa

[IpakTnueckue  paboThl. V3yueHue  cMeIIaHHOTO
COCIMHEHUS PE3UCTOPOB.

N3smepenne 3/IC ucToyHMKa TOKa W €ro BHYTPEHHETO
cornpoTtuBienusi. Habmoenue snexrponinza

IIpoBepsiemble 3JIeMEHTHI COIEP:KAHUS

OJIEKTPOAMHAMUKA

MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHA S MUHAYKIWA

43.1

ITocTostHHBIE MarHUThI. B3anMoieiicTBHE IOCTOSHHBIX
Mar"duToB

4.3

4.3.2

MaruutHoe mosnie. BeKTOp MarHUTHOM WHIYKIIHH.
IIpunnun  cynepno3unmu.  JIMHMM ~ MarHUTHOR
nHaykiuu. KapTuHa JUHUIA MarHUTHOM WHIYKLIHH
ITOJIST TOCTOSTHHBIX MarHUTOB

4.3.3

MarnutHoe ToJie MPOBOAHMKAa € TOKoM. KapTuhHa
JUHUWA TIONS JJIMHHOTO TPSMOTO TPOBOJAHHUKA U
3aMKHYTOTO KOJIBIIEBOTO IPOBOJIHUKA, KATYILIKH C
TokoM. OnbIT OpcTena. BzaumoaencTBre NpoBOJHUKOB




5.1

C TOKOM

434 Cuna Amriepa, €€ MOIyJIb ¥ HalpaBJICHHUE
Cuna JlopeHia, e€ MOyJib U HampaBJeHue. J[BruxeHue

4.3.5 3apsA’KEHHOM YaCTHULbI B OJHOPOAHOM MarHUTHOM I10JIE.
Pa6ota cwibl Jlopennia

4.3.6 SIBneHuE JIEKTPOMAarHUTHON MHTYKITHH

4.3.7 [ToTok BekTOpa MarHUTHOW MHIIYKIIUH

438 OJ1C unaykuuu. 3aKOH 3JIEKTPOMArHUTHON UHAYKIIUU
Qapanes
BuxpeBoe snekrpuueckoe mnone. DJIC uHAYKIMHU B

4.3.9 IPOBOJAHMKE,  ABWXKYIIEMCS  IOCTyHaTreJbHO B
OJIHOPOJAHOM MAarHUTHOM I10JI€

4.3.10 [TpaBuso Jlenma

4311 NunyktuBHOCTh.  SIBiieHne camouHaykuuu. OJ[C
CaMOMHTyKITUU

4.3.12 OHeprusi MarHUTHOT'O NOJISl KaTYILIKU C TOKOM

4.3.13 DIIEKTPOMArHUTHOE T0JIe
TexHUYECKHUE YCTPOWCTBA: IOCTOSSHHBIE MAarHHUTHI,

4.3.14 AIIEKTPOMArHUTHI,  AJIEKTPOABHUIaTENb, YCKOPUTEIH
9JICMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTuueckue paboThl. M3yueHne MarHUTHOTO MOJIA

4315 KaTyllku ¢ TOkoM. HMccnenoBaHwe — E€MCTBUS

IIOCTOSHHOIO ~ MarHuTa Ha paMKy C  TOKOM.
Uccnenoanue sABIEHUS 3JIEKTPOMATHUTHON UHIYKIIMHA

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarennuast cucrema. CBoOomHble KojeOaHMs.

5.11 'apmonnueckue  konebGanus. Ilepuon, wacrora,
amMIuInTyna u dasa koedaHuin
512 IIpyxnHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK
YpaBHeHHE TrapMOHUYECKHUX KoJIeOaHuH.
5.1.3 Kunematnueckoen JUHAMHAYECKOe ONnMCaHue
K0J1e0aTeIbHOT O IBUKEHHUS
[IpeBpamienre  SHepruM  HpPU  TApPMOHUYECKUX
514 Konebanusx. CBsI3b aMIUTUTYABI KOJIEOAHUM UCXOTHOM
o BEJIMYMHBI C aMIUIUTYJaMH KojieOaHui e€ CKOPOCTH U
YCKOpEHUs
KoneGaTenbHbrit KOHTYP. CBobOoHbIE
AIIEKTPOMArHUTHbIE  KOJIEOAaHHWS B WUACAIBHOM
5.15 Koje0aTeJIbHOM  KOHTYpe. AHajoruss  Mexay
MEXaHUYECKUMHU U AJIEKTPOMarHUTHBIMH
kosnebanusmu. @opmyna Tomcona
516 3aKOH  COXpaHEHUS  JDHEPIMH B  HUACATHHOM
K0JIe0aTeIbHOM KOHTYpe
BeinyxaeHHble MexaHudeckue kojeOanus. Pezonanc.
5.1.7 Pe3onancnas KpHUBasl. BrinyxneHHBIC
AJIEKTPOMArHUTHBIE KOJIEOaHMs.
518 Ilepemennpiii Tok. CHHYCOUIATBbHBIM TEPEMEHHBIN
TOK.
519 MczmHoc:Tb MEPEMEHHOTO TOKa. AMIUIUTYAHOE U
JIefiCTByIOIIee 3HAYCHHUE CUJIbl TOKA U HaNPSDKEHUS
5110 Tpanchopmarop.  IlpouwsBoacTBo, Tmepegadya U

notpedieHue IIEKTPUYECKON SHEPrUH.




5.2

5.3

OKOJIOTHYeCKUE pucKH npu IIPOU3BOJICTBE
anekTpudyeckol 3Hepruu. KynbTypa ucnosb30BaHuUs
AJIEKTPO3HEPIHH B TOBCEIHEBHOM )KU3HU

5.1.11

5.1.12

TexHuueckue YCTpOMCTBA: cericmorpad,
AIEKTPUYECKUN 3BOHOK, IMHUU AJIEKTpoIiepead

ITpakTnueckue paboTsl. MccnenoBaHue 3aBUCMMOCTH
HepuoJia Majblx KoJeOaHUil rpy3a Ha HUTH OT JJIMHBI
HUTH W Maccel rpysa. MccinenoBanue nepeMeHHOrO
TOKa B LENM W3 IOCIECI0BAaTEIIbHO COEAUHEHHBIX
KOHJICHCATOPa, KaTyLIKH U PE3UCTOPa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

5.2.2
5.2.3

5.24

MexaHH4ecKue BOJHBI, YCJIOBUS PAaCHpPOCTPAHEHUSI.
[Tepuon. CKOpOCTb pacpOCTPAHEHUS U JJIMHA BOJIHBI.
[Toriepeynble U TPOIOIBLHBIC BOTHBI

Wutepdepenmys u audpaxiums MEXaHHIeCKUX BOJH
3Byk. Ckopoctb 3Byka. ['pomkocTs 3Byka. Bricora
toHa. TemOp 3ByKa

DJEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS HM3JIy4eHUS
AJIEKTPOMAarHUTHBIX BOJH. B3aumHass opueHTanus
BeKTOpoB E, B M v B 31mekTpoMarHUTHON BOJHE B
BaKyyMe

525

CBoiicTBa 3JIEGKTPOMAarHUTHBIX BOJH: OTPaXXEHHUE,
IIpEIOMIIEHUE, noJIsipu3aLus, T paKus,
untepdepenius. CKOpoCTb MEKTPOMATrHUTHBIX BOJIH

5.2.6

5.2.7

5.2.8

531

[Ilkama  3JeKTpOMArHUTHBIX  BOJH. [IpumeHeHue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

HpI/IHHI/IHBI pazmocmsn 158 TCIICBUACHUS.
Panuonokamusi.  DIEeKTpOMarHUTHOE  3arpsA3HEHUE
OKPYXAaIOIIEH Cpeabl

Texauueckue YCTpOMCTBA: MY3bIKAJIbHbIE
I/IHCTPYMGHTI)I, YJ'II)Tpa?;BYKOBafI AINAarHoCTukKa B
TEXHUKE W MEAMUIMHE, pajgap, paguonpUEMHUK,
TeNIeBU30p, aHTeHHa, Tenedon, CBY-neup

OIITUKA

[IpssmonuHeitHOE pacnpocTpaHeHue CBeTa B
onHopoaHoH cpexe. JIyd ceera

5.3.2

5.3.3

OtpaxkxeHre cBeTa. 3aKOHBl OTpPAKEHUSI CBETA.
[TocTpoenue n3o00pakeHuil B TUIOCKOM 3epKaJie
[Ipenomnenne cBeTa. 3aKOHBI TPEJIOMIICHUSI CBETa.
AOCOIIOTHBIN MOKa3aTenh MPeIOMICHUS

5.34

[Tonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIN yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS

5.35

5.3.6

I[I/ICHCpCI/I}I cBeta. Cl0KHBIA cocTaB 0Oe€lIOro CBeTa.

[BeT

Cobwuparorue 1 pacceuBarOIINe TUH3bL. TOHKas JIMH3A.
@DOKYyCHOE pPACCTOSTHUE M ONTHYECKAs CHJIa TOHKOM
nuH3bl. [locTpoeHne n300pakeHni B COOMPAIOIINX U
pacceuBalOIMX JHMH3aX. POpMysa TOHKOM JIMH3BI.
VBenuueHue, faBacMoe JIMH30M

5.3.7

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKOU ONTUKH

5.3.8

WNutepdepentius cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBusa HaGJIIOI[GHI/I}I MaKCUMYMOB U MUHHMYMOB B
WHTEeP(HEPEHITMOHHOM KapTHHE OT JBYX CHH(A3HBIX




KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

5.3.11

Hudpakmuss  cBera.  ludpakumoHHas  pemieTka.
VYcinoBue HaOMIOAEHHUS TJIABHBIX MAaKCUMYMOB TIpU
naJIecHuu MOHOXPOMaTHYECKOIO cBeTa Ha
JU(PPAKIUOHHYIO PEIIETKY

ITonsipusanus ceera

TexHUUYECKHE YCTPOMCTBA: OYKH, Jyma, (hoToammapar,
MIPOCKLIMOHHBIA  amnmapar, MHKPOCKOMN, TEJIECKOII,
BOJIOKOHHAS  ONTHKA, JAU(pPaKIHOHHAS PEIeTKa,
MOJISIPOU

5.3.12

[Tpaktnyeckue pabGotel. M3mepeHue mokaszaTens
npenomiienus. MccienoBanue cBOMCTB N300paKeHUI B
nuH3ax. Habmonenue aucnepcuu ceera

DJIEMEHTbI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIbHOCTH

6.1

I'paHnnBI IPUMEHMMOCTH KJIACCUYECKOM MEXAHUKH.
[TocTynatel TEOpUHU OTHOCHUTEIBbHOCTH:
WHBApUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2
6.3
6.4

OTHOCHUTEIHFHOCTD OJJHOBPCMCHHOCTH. BaMC,Z[JIeHI/Ie
BPEMCHH U COKpAIICHUC NJIMHDBL

DHeprusi ¥ UMITYJIC CBOOOHOHN YaCTHUIIBI

CBsi3p Macchl C SHEPrueil U UMIYIbCOM CBOOOAHOM
YaCTHUIIbl. DHEPIUsl IOKOSI CBOOOAHOM YaCTHULIBI

KBAHTOBAS ®U3UKA

7.1

711

SJIEMEHTBI KBAHTOBOI OIITUKU

®otonsl. Popmyna [Inanka cBa3u sHeprun GoToHa C
€ro 4acToToil. DHeprus 1 uMNyibc (GoToHa

7.1.2

7.1.3

OtkpeiTe M uccaenoBaHue (otorddexra. OMnbITHI
A.T'. CroneroBa. 3akoHsl hoTo3ddexTa

VpaBHenue DitHmteitHa 11 poroadpdexra. «KpacHast
rpanuna» Gororpdexra

714

Jasnenue cera. OnbiTel I[1.H. JIeOGeneBa

7.15

XUMHYECKOe NeHICTBUE CBETA

7.1.6

TexHuueckue ycTpoicTBa: poTodJeMEHT, (POTOJATUHK,
coJiHeyHast 0aTapest, CBeTO IO/

7.2

CTPOEHME ATOMA

7.2.1

Monens atoma Tomcona. OnbiThl Pesepdopma mo
HCCIIEJOBAHUIO CTpOeHMs atoma. [InanerapHas
MOJEJIb aTOMa

7.2.2

7.2.3

[Toctynatsl bopa. M3nyuenue u nornomenue GoTOHOB
P MEPEXO0/ie aroMa C OAHOTO YPOBHS DHEPrMU Ha
apyroi. Buapl cniektpoB. CHEKTp ypOBHEH 3HEpPIUH
aToMa BOOpoa

BosHoBBIE cBoiicTBa wactul. Boaubel ge bpoitns.
KopmyckynsapHo-BomHOBOH — ayanusM.  udpakmus
AJIEKTPOHOB Ha KPUCTAJLIAX

724

CroHTaHHOE U BBIHYKJIEHHOE U3JIy4eHHE. Y CTPONCTBO
Y IPUHITUT PabOTHI J1azepa

7.2.5

TexHUYecKrne YCTpOMCTBA: CHEKTPaJbHBIA aHaW3
(ciexkTpockon), Ja3ep, KBAHTOBBIA KOMITbIOTED

7.2.6

[Tpaktuyeckue pabotel. Habmiomenue nuHEuaToro
CIIEKTpa

7.3

ATOMHOE AJ1PO




7.3.1

Metonbl HaOMIOAEHUS U PETUCTPALIMH JIEMEHTaPHBIX
YaCTHL]

7.3.2

OtkpeiTue paguoakTuBHOCTH. OmbITEl Pesepdopaa mo
OTpECNICHUI0 COCTaBa PAJMOAKTUBHOTO H3IYUYCHHUS.
CaoiicTBa anbda-, OeTa-, raMmma-u3nydeHus. BrnusHue
PaZiOaKTUBHOCTH Ha )KUBBIE OPTaHU3MBI

7.3.3

OTkpbITHE NPOTOHA W HEWTpoHa. HykiioHHAss Mozelb
anpa 'eiizendepra — MBanenko. 3apsa sapa. MaccoBoe
qucio spa. M3oromsl

7.3.4

Anbda-pacnian. DIEKTPOHHBIM W MO3UTPOHHBIN OeTa-
pacnan. l'amma-uznydeHue. 3aKOH paJlOaKTUBHOIO
pacmajna

7.3.5
7.3.6

7.3.7

DHeprusi CBSI3M HYKIOHOB B sjpe. SnepHble CHIIBL
Jedext maccol siipa

Snepusle peakuuu. [lenenue u CUHTE3 SAEp

Snepusiii peakTop. Tepmosiaepusiii cuaTe3. [Ipobiemsl
U NEPCHEKTUBBI SAEPHON SJHEPreTUKHU. DKOJOTUUECKHE
aCIEKTHI IAEPHON SHEPTETUKHU

7.3.8

7.3.9

OneMeHTapHble 4acTuilbl. OTKpBITHE TO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

TexHuyeckne  ycTpoMCTBa:  JO3UMETP,  Kamepa
BuiibcoHa, sinepHbIii peakTop, aToMHass bomba

7.3.10

8.1

8.2

8.3

[TpakTuueckue pabotel. MccnenoBanue TpEKOB YacTHII
(10 roToBBIM (oTOrpadUsIM)

OJIEMEHTHI ACTPOOU3UKN

Bun 3Bé3mgnoro Heba. Co3Be3mus, SpKUE 3BE3NBI,
TUTAHETHI, UX BUJIUMOE JIBIDKECHUE

Conneuynas cucrema. IlnaHeTsl 3eMHOH TpYIIBL.
[InaHeThI-TUTAHTBI W WX CIIYTHUKH, KapJIUKOBBIC
raHeTel. Manbie Tena CoTHEYHONW CHCTEMBbI

Connne, ¢dotochepa u armocdepa. ConHeuHas
aKTUBHOCTD

8.4

Hcrounuk sHeprun CosHIA U 3BE3]T

8.5

8.6

3BE31bl, HMX OCHOBHBIE XAapAaKTEPUCTUKHU: Macca,
CBETHUMOCTbD, pa)myc, TeMnepaTypa, X B3aNMOCBA3b.
JunarpaMmma «CHEKTpaldbHBIM KJIACC — CBETUMOCTBY.
3BE3abI TJIaBHOI ITOCIIEAOBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETHMOCTBY» JUIS  3BE3J  TJIAaBHOM
MOCJIEIOBATEIIbHOCTH

Buyrtpennee CTpPOEHHE 3BE3I. CoBpeMeHHbIE
MPEACTABICHUS O TMPOUCXOXKICHUU U DBOJIOIUHU
ComHiia 1 38€31. DTallbl )KU3HU 3BE3]]

8.7

Mneunsnii Ilyte — nHama ['anaktuka. CnupanbHas
cTpykrypa ['anaktuku, pacnpeneieHue 3BE37, raza u
nbeuty. [lonoxenne u neuxenne Connua B ["anaktuke.
[Tnockast u chepuyeckas MmoacucTeMbl [ amakTHKu

8.8

Tunbl raakTuk. PaguoranakTuky U kBa3apel. YepHblie
JBIPBI B AApax raJlakTUK

8.9

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa0o6ma.
Paz6eranne ramaktuk. Bospact u paanyc Beenennoi,
teopuss bombmoro B3peiBa. Monens  «ropsuen
Bcenennoit». PenukToBoe usinyyenue

8.10

Macmrabnas cTtpykrypa Bceenennoit. MetaranakTuka.




. Hepeménnple npo6aeMb! acTPOHOMHUH

ITPOBEPAEMBIE HA EI'D 110 PU3UKE TPEGOBAHUA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OFPA30OBATEJLHOM ITPOI'PAMMBI
CPEJHET'O OBLIET'O OBPA3OBAHUA

Kon
NpoBePSIEMOro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHON NMPOrpaMMbl CpeHero 001ero 00pa3oBanus

1

CdopMuUpoBaHHOCTH ~ YMEHUH  paclo3HaBaTh  (QU3NUCCKUE  SBICHHS

(mportecchl) U OOBSICHATH MX HA OCHOBE M3YYEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMn (1)I/ISI/IIICCKI/IMI/I IIOHATHUAMHU U BCIMYMHaAMU,

XapaKTCPU3yrOIIMMHA (bHSH‘ICCKI/Ie IMpoueCChl

ChopMupoBaHHOCTh YMEHHI TPUMEHSTH 3aKOHBI KIIACCHYECKONH MEXaHHKH,
MOJIEKYJISIPHON (U3UKU U TEPMOJUHAMUKHU, 3JIEKTPOJUHAMUKH, KBAaHTOBOU
bu3uky JUId aHanu3a M OOBSICHEHUs SBJICHUH MHUKPOMHUpA, MakpoMupa U
MeramMHupa, pa3nuyarth yCIOBUS (TpaHHIbI, OO0JAacTH) NPUMEHHUMOCTH
(¢u3NYECKUX 3aKOHOB, IMOHUMATh BCEOOLIMH XapakTep (pyHIaMEHTAIbHBIX
3aKOHOB W OIPAaHMYEHHOCTb  MCIOJBb30BAaHUS  YAaCTHBIX  3aKOHOB;
aHaATM3UPOBaTh (PU3MYECKHE MPOLECCHI, UCIOJIB3Ys] OCHOBHBIE IOJIOKEHUS,

3aKOHBI 1 3aKOHOMCPHOCTHU

ChopMHpPOBaHHOCTh YMEHHS pa3jiMuaTh yCIOBUS MPUMEHUMOCTH MOjeen

(Gu3HYECKUX TEJ U MPOLIECCOB (SIBJICHUH)

ChopMHpOBaHHOCTH YMEHHUSI PEIIaTh PacUu€THHIE 3a/1aUd C SIBHO 3aJJaHHOUN U
HEeSIBHO 3a/laHHOM (hr3MUYecKoil MOJENbI0: Ha OCHOBAaHMM aHAJIM3a YCJIOBHS
BbIOMpaTh (puU3MUecKHe MOJEeNH, OTBevalollie TpeOOBaHUAM 3a/JayH,
MPUMEHSTHh (DOPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJIAThl (PUIUUECKUX
TEOpUU TPU KCHOJIB30BAHUM MATEMATHYECKHMX METOJOB PEIICHUs 3a/ad,
MPOBOJUTH Pacy€Thl HAa OCHOBAHMM HMMEIOIIMXCS JTaHHBIX, aHAJIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOJBI PELICHUS C YYETOM MOJIYYEHHBIX

pe3ynabTaTOB

Pemmath kauecTBeHHBIE 33/1a4H, TPEOYIOIME TPUMEHEHHUS 3HAHUI U3 Pa3HbBIX
pa3/esioB MIKOJIBHOTO Kypca GU3UKH, a TAK)KE HHTETPaIlliy 3HAHUH U3 APYTUX
MPEAMETOB  €CTECTBEHHOHAYYHOTO IIMKJIA: BBICTPAWBaTh JIOTHYECKYIO
LENOYKY pacCyKJIEHHUI C OMOpPOoil Ha U3yUEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U

busznueckue SBICHUS

BJIaIIeHI/IC OCHOBHBIMH MCTOJaMH HAYYHOI'O IMO3HAHHA, HUCIIOJIb3YCMbIMH B
(I)I/ISI/IKGZ MMPOBOAUTD IIPAMBIC 1 KOCBCHHBIC U3MCPCHUA (bI/IBI/I‘-IeCKI/IX BCJIMYHH,
BbIOMpasi ONTUMANIBHBIN CTIOCO0 U3MEPEHHSI U UCTIOJIB3YS U3BECTHBIE METO/IbI
OIICHKH MMOTPEITHOCTEN H3MEPEHHH, TPOBOIUTH UCCIIEI0BAHNE 3aBUCUMOCTEM

(I)I/ISI/I‘IGCKI/IX BCJIMYHH C HCIIOJIb30BAHUCM IIPAMBIX HSMGPGHHfI, O0OBSACHATD
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MOJTy4YeHHbIE Pe3yJbTaThl, HCHOIb3Ys (PU3UUYECKHE TEOpUU, 3aKOHBI U
MOHATHS, M JeNaTh BBIBOJBI, COONIIONATh MpaBuiia 0€30MacHOro Tpyaa Ipu
MIPOBEJICHUH HCCJIEIOBAaHUN B paMKax y4eOHOro SKCIIEpUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKOM  JESITENbHOCTH C  HCIOJIb30BaHHEM  LU(POBBIX

U3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYAOBAHUS

CdopMupoBaHHOCTh YMEHHI aHaJIM3UPOBAaTh U OLIEHWBATH IOCIEACTBUS
ObITOBOM M TPOU3BOJCTBEHHOM JEATEIBHOCTU 4YEJIOBEKA, CBA3AHHOU C
(GU3HYECKUMHU TIPOLIECCAaMH, C TIO3UIMM JKOJIIOTHYECKOW Oe30MacHOCTH;
MPEJICTABICHU O pallMOHAIBHOM MPHUPOIONOIB30BaHUH, & TAKXKE Pa3yMHOM
UCIOJIb30BAaHUU JOCTMKCHHM HAyKM M TEXHOJOTUH [UIsl JalibHEHIIero

pa3BUTHUS YEIIOBEYECKOTO O0IIECTBA

OBnazneHue pa3nTU4HBIMU criocobamu paboThl ¢ HHpOpManuel GU3NIecKoro
CONEepKaHUs C  HCHOJB30BAaHMEM COBPEMEHHBIX  HMH(OPMAIIMOHHBIX
TEXHOJIOTHH; pa3BUTUE YMEHHM KPUTHUECKOIO aHajlu3a M  OLEHKHU

JIOCTOBEPHOCTH MOTy4aeMoi HHGOopMauu

CdopmupoBaHHOCTH yMEHUH IIPUMEHSATH OCHOBOIIOJIAraroIme
ACTPOHOMMYECKHE MOHATHSI, TEOPUM M 3aKOHBI JJIl aHAJINW3a U OOBACHEHUS
($u3HYECKUX MPOLECCOB, MPOUCXOAIIINX Ha 3BE3aX, B 3BE3/HBIX CHCTEMAX,
B MEXTaJJaKTUYECKON Cpefie; ABM)KEHUsI HEOECHBIX TeJl, dBOIIOLUM 3BE3] U

Bceaxennon

HEPEYEHB3JIEMEHTOBCOIAEPKAHUS,ITPOBEPAEMbBIXHAEI' D110

OU3BUKE
Kon Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
pasnena/re Jeme
MBI HTa
1 MEXAHUKA
11 KMHEMATHUKA
111 Mexanundeckoe nBrxeHrne. OTHOCUTEIbHOCTh MEXaHUYECKOTO
o JBmwxenus .Cucrema orcuéra




MarepuanbHas TOUKa.

TpacKTOpHA

Eé& pammyc-gexTop:
Flt)=(xlz) yz) =(r)),

TpaeKTopIId,
TIepeMelleHIe: ? by
1.1.2 A}—.:f.(rz)_;—.(ﬁ):% _J.I,—.l: X
=(Ax, Ay, A2),
TIyTE.
CloxeHIe nepememeHIIi'I:
&y =0+,
CkopocTh MaTepuanbHOW TOUKH:
. AF _,
U=— =T, =[U1_.U1_.U__].
At |0 :
Ax , . .
v.=—| =x/, aHaJOTIYHO U, =V, V.= Z,.
) .&.r r_cl ) I
113
CroxeHHe CKOpocTell: 0, =0, + 0, -
Boruncnenue nepemelieHys v NyTu MaTepruaibHOW TOUKH IIPU
MPSIMOJIMHEIHOM JABMKEHUHU BJIOJIb OCH X 10 TpapuKy
3aBUCHMOCTH Vx(t)
- . AD _,
VekopeHNe MaTepHAaTbHOI TOIKIL: d = ~ =0/ = [al_.
I
114 =0
Au . ) -
a =—7= =(u,),". aganormaHo a, =(v, )", a.=(v.)’
Ay '
PaBHOMEpHOE IPAMOIIMHENHOE IBUKEHUE:
x(t)=x¢+v,t
1.15 ‘”‘

V,(t)—vo,=const




1.1.6

PaBHOYCKOpEHHOE TPSIMOJIMHEITHOE JIBUKEHHE:

2

x(t)=x,+uv, r+—ﬂr’r
- ] 0x 5

v (t)=u, +at

a, = const

2 2

2,2 _~ R
Uy~ Y, = 24, ["'2 "'1]

o+
T T _Y+t
HPII OBIDKESHIII B OIHOM HaﬂpﬂBﬂeHIIII ]:[y'[]'; S= t

i

1.1.7

CBoboHOe naieHne. Y CKopeHue CBOOOHOTO MaICHHUS.

Vi

Mo o

(0] Xo (

[[BI/I)KCHI/IG TCIa, 6pOIJ_IeHHOFO noxa yrijioMm a K ropu3oHTy:

[.‘r{f} =X, + Uyt =2, +Uycosa-f

gr . =
y(t) =y, U, t +JT =y, + Uysina- r— S0

v (t)=u, =u,cosa

v.(t)=v,, +gt=v,sine— gt

=0

[}
o X
g =—g=const

1.1.8

KpuBonnHeliHoe nBrkeHue. J[BHKeHNE MaTEPUAIBHONW TOUYKH
10 OKPY>KHOCTH.
VYrioBass WIMHENWHAs CKOPOCTb TOYKHU:

v=wR
[Ipu paBHOMEPHOM JBUKEHUU U TOUYKH 110 OKPY>KHOCTH

2T
w= _—=2mv
T

[{eHTpOCTPEMUTENBLHOE YCKOPEHUE TOUKH:
— UZ — 2
Uye= == R

[TonHoE ycKkOpeHne MaTepuaibHON TOUYKH

1.1.9

Teépnoe Teno. [locTynarenbHOE U BpalllaTeIbHOE IBHKCHUE




TBEpaoro Tena

12 JMHAMUKA
191 Nuepumansubie cuctemsl otcuéra. [lepBriil 3akon HeroToHa.
o [Ipunuun otHOCcUTeNbHOCTH ["anmuies
Macca rena. [InotHocTh BeniecTsa:
1.2.2 m
p= Vo
1.2.3 . —
Cuna. IIpyHuyn cynepnosuuuu CUiL:Fp,enoneiicre=F1+F2+...
Bropoi zaxoE HetoToHa: ama MatepHansHoH ToukH B HCO Fl =mda:
124 Lz .
Af=FAf npr F = const
&
Fiy Fy
1.25 T . .
petuii 3akoH HproTOHA I MaTepuaibHbIX TOYEK:
F=-F
12 21
3aKOH BCEMHUPHOIO TITOTEHMS: CHJIbl MPUTSIKEHUS
MEX1y TOUEYHBIMH MaccaMu PaBHBI
F=¢ T2
R2
1.2.6
Cuna tspxectu. LenTp TspkecTu Tena. 3aBUCUMOCTh CHITBI
TSOKECTH OT BBICOTHI h Ha/l MOBEPXHOCTHIO MIAHETHI PATUYyCOM
RO:
GMm
mg= —
(Roth)?
127 Cuna ynpyroctu .3akoH ['yka:
F,=—kx
Cuna tpenus. Cyxoe TpeHHeE.
Cuia TpeHus CKOJIbKEHUS:
Fro=uN
1.2.8
Cuia TpeHus OKOSL:
Fro<uN
Koa¢ddumment tpenus
aBnenue:
1.29 F,
p="_
S
1.3 CTATUKA
.
131 F

MoOMEHT CUJIBI OTHOCHUTEILHO OCH BpalICHU:

IM|=F1,rael-miedo cuibl OTHOCUTEIBHO OCH, MPOXOISIICH




UYepes Touky O neprneHANKYISIPHO PUCYHKY

IenTp macc Tena. LleHTp Macc cuctemMbl MaTEpPUATIbHBIX TOYEK:

- -

> _muritmpra+..
L m¥ m+..
1 2

1.3.2

B OIHOPOJHOM II0JIC TSAXKECTU

>

(g=const)

(I_ICHTp Macc T€jia COBIIaAacT C €0 HEHTPOM TAKECCTHU

VYcnous paBHoBecus TBEpaoro tena B MCO:
[M,+M, +...=0

133 o
| +F+...=0

1.34 3akoH Ilackans

135 JaBienwne B xxuakocTH, nokosmeiicas BUCO:

p=po+pgh

3akoH Apxumena:

-
-

FApxz_PBbITECH
,€CJIH TEJIO M JKUJKOCTh nokosarcsa B UCO, to
FApxngVBblTeCH
VYcioBue mjaaBaHus Tell

1.3.6

3AKOHbBI COXPAHEHHMA B MEXAHUKE

141 NMrtynbec MaTepUanbHOM TOUKH:

p=mv

NmMnynsc cucteMsl Tem:

142 L.
p=pi1tp2+..

3aKOH U3MEHEHUS U COXpaHEHUS

nMirynsca: B UCO

- - -

Ap=A(p1+p2+...)=F13HELUHAt +F25HEUJHAt+...;

- -

- - -

143 B HCO, ecmuA =A( + +..)=0,eciu +
p b1 b2 FlBHeLUH

-

FZBHEUJH+"'=O
PCaKTI/IBHOC JABHUKCHHUC

14.4




F
~¢?‘<x

Pabota cuibl Ha MaJIOM NepeMeIleHHN:

‘11=|}?'|-|.-'1-.F|-c05 a=F, Ax

145

« F

()]
MoIHOCTE CHJIBI:

Ecnu 3a BpCM: Att pa60Ta CHJIBI UBMCHACTCA Ha, TO MOIIIHOCTb

CHJIBI

Ad
P=—o =F-vu-coso
ﬁr Ay —

1.4.6

Kunernueckast sHEprust MaTepruagbHON TOUKHU:
muv?2 pZ
E = = -
K 2 2m
3aKOH N3MEHEHNS KNHETUYECKOW SHEPTUU CUCTEMbI MaTEpUAJIbHBIX

touek: B UCOAExuH = A1 +A2 + ...

1.4.7

[TorenmansHas 3HEprus:
JInst moTeHIMaNbHBIX CHIT

A12=E1n0TeHu,_E2n0TeHu,_ =AEn0TeHu,

IloTenumnanbpHas OHEPIUsia MaTepHaHBHOﬁ TOYKHU B OJHOPOJHOM
TIO0JIC TSAXKECTU!:

EI‘IOTeHLl,zmgh

[ToTenumanpHas 3HEprust ynpyroaeopMupoBaHHOTO Teja:

kx?
E _

I'IOTEHLI,=2

148

3aKoH U3MEHEHUS U COXPaHCHUA MeXaHHn4eCKOou OHCPIum:
Euex = Exar T Enoresm.
B IICO AEyex = Agcex senoresn. cun,
B IICO AE,x =0, eCMI Azcex menoresn. cax = 0




15

MEXAHWYECKUE KOJIEGAHIA 11 BOJIHBI

151

IMapmoHnueckue kosiebaHuss MaTepruaIbHON TOYKUA. AMITTUTY 1A
u ¢aza konebanuii. Kunemaruueckoe onucanue:
x(f) = Asin( @t +o, ).
v.(0) =/,
a(H=(v.),=—ex)=a +ax=0.
I'ne x-cmemenue n3
paBHOBecHsl. [[nHamuueckoe
OnHCaHue:

ma,=—kx, rack=mw?
DTO3HAYUT, YTOF,= —kX.

OHepreTuyeckoe oOmnucaHue (3aKOH COXPaHEHHUs

MEXaHUYECKOM SHEPTUn):

+
2 2 2 2

CBs13b aMIUIUTY bl KOJIEOAHUN CMEIIEHUSI MaTEPUATIbLHOM TOUKH

C aMIUIUTyJaMU Kosebanuii eé CKOPOCTHU U YCKOPCHUA:

Upe =04, @ =04

152

[Tepron u yactoTa KonebaHuii:
2r 1
T = —_— = —
Y
Ilepron wMambix CBOOOAHBIX — KoJeOaHUMN

MaTEMaTUYCCKOI'O MasATHHUKA:

T=2?E\/I
g

Ilepuon cBOGOIHBIX KOIEOAHUN MPY>KUHHOTO MasgTHHUKA:

153

Boeinyxxaennsie konebanus. Pezonanc. Pezonanchast kpuas

154

[Tonepeunslen mpo10sIbHBIE BOIHBL. CKOPOCTH

PacnpoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vT= _
v
WuTepdepenims u qudpakiusiBoiIH

155

3ByK. CKOpOCTb 3BYyKa

MOJIEKYJEIPHAS ®U3UKA. TEPMOJVMHAMUKA




2.1

MOJIEKYJISIPHAS ®U3UKA

Mogenu cTpoeHus ra3oB, KUAKOCTEeW M TBEpAbIX Ted. [lycTh
TEPMOJIMHAMHYECKAs cucTeMa (Tel0) COCTOUT U3 N OJJMHAKOBBIX

MOJICKYIIL. Torz[a KOJIMYECTBO BCIIICCTBA

2.1.1 N m
vV= =
Ny p
,rneN ;—4auciio ABorajapo ,m—mMacca CUCTEMHI (Tena),
—MOJISIpHAsi Macca BEIleCTBa
2.1.2 TennoBoe ABMYKEHHWE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BsaumoneiicTBre yacTHIl BEECTBA
214 Juddys3usa. BpoyHOBCKOE TBUKCHHE
2.15 Mouenpb uneansaoro raza 8 MKT
CBsi3p MEXIy JaBICHUEM U CPEJHEN KWHETUYECKOW SHepruei
MOCTYNATEJIbHOTO TEIUIOBOTO JIBUKEHUS MOJIEKYJ WICAIbHOTO
raza (ocHoBHoe ypaBHeHue MKT):
216 p=-mauv’ 2n {m“u: iz
= — o = — = — S
3 i L2 3
. N
I'me mO—macca 0THO¥M MOJIEKYIIBI, n="=KOHIICHTPAIIISI MOJICKYIT
14
2.1.7 AoOcomoTHas Temriepatypa: T=t+273K
CBs13b TEMIIEPATYPBI T'a3a CO CPEeIHEN KMHETUUECKON SHEepruei
MOCTYMATEIBHOTO TETIJIOBOTO JABMXEHUS €TI0 MOJICKYJI:
2.1.8 _
f 2
— |my 3
& =| —— | == kT
L2 2
2.19 VYpasuenue p=nkT
Mopenb ueaasHOTO Ta3a B TEPMOJMHAMHUKE:
LYI}IBI-]EHHE Merrereera — Knanefipora
| BelpaskeHHe T4 BHYTpSHHeH SHEPTHH
YpasHeHHe MeHeneeBa — KianeiipoHa (IpHMeHHMBIE (OPMBEI
3AIIICI):
oV =""RT =vRT =NkT, p=PEL
1 L
2.1.10 ' ‘

BrIpakeHHe /1A BHyTpeHHell 3HepriI oHOATOMHOTO HIlealbHOIO
rasa ([IpIMeHIMEIe GOpMBI 3aIIICH):

Uv=3vrr=2mr=3"p7r- ve, T= 3ov
2 2 2u 2




2.1.11

3akoH /lanbTOHA 1714 TaBJICHUSI CMECH Pa3pPEKEHHBIX Ta30B:

p=p1t+p2+.

2.1.12

N3omporieccsl B pa3peskeHHOM rasze ¢ NOCTOSTHHBIM YHCIIOM
MoJiekyJ N (C TOCTOSSHHBIM KOJTMYECTBOM BEIIECTBA V):
uzorepma(T=const):pV=const, uzoxopa

(V = const):

p—= const

u3obapa(p= const):

|4
—=const
T

I'paduueckoe mpeacrasienue u3omnpormeccoBHa pV-,pT-uVT-
JyarpaMmax.

OO0ObeIMHEHHBIN Ta30BbIA 3aKO0H:

4
p_: const

I[JIH TIOCTOAHHOI'O KOJIMYCCTBA BCIICCTBA V.

2.1.13

HacpllieHHBIE ¥ HEHACBILICHHBIE  MaphI.
KayecTBeHHast 3aBUCUMOCTD IUIOTHOCTU U
JTaBJICHUSI HACBIILIEHHOTO 11apa OT TeMIIepaTyphl, UX

HE3aBUCUMOCTBH OT 00bEMa HACBIIICHHOT'O I1apa

2.1.14

Bnaxnocts Bo3ayXa.
OTHOCUTENBHAS BIAKHOCTD:

b= Prapa(T)  _ Prapa(T)
pHaCbILLI,I'Iapa(T) pHaCbILLl,napa(T)

2.1.15

M3MeHenune arperaTHbIX COCTOSSHUM BEIIECTBA: HCIIAPEHUE U

KOHACHCAIlMA, KUIICHUC )XUAKOCTH

2.1.16

M3MeHeHune arperaTHbIX COCTOSSHUM BEIIECTBA: IUIABJICHUE U

KpuCTaJLIM3alusd

2.1.17

[IpeoOpazoBanue 3Heprum B (pa30BbIX Mepexoaax

2.2

TEPMOAMHAMMUMKA

22.1

TemoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2

BuyTtpenns soHeprus

2.2.3

Tennonepenava kak crocod U3MEHEHUSBHYTPEHHEH YHEPTUH
0e3 coBepiieHus padoThl. KOHBEKIINS, TETUIOMPOBOIHOCTD,
W3ITy4YCHHE




2.2.4

KomnuecTBo TenmmoTEL.
V nenpHast TEMIIOEMKOCTD BEIECTBA C:

Q=cmAT

2.2.5

VY nenpHas Temiora napooopazosanus L:Q=Lm.
VY nenpHas TemoTa IaBieHus A O = Am.

VY aenpHas TemioTa cropaHus TorwiuBag:Q=gm

2.2.6

DnemeHTapHas paboTa B TepPMOJUHAMUKE:

A=pAV

Boruncnenue paboTsl 1o rpaduky npoiecca Ha pV-auarpamMmme

2.2.7

[TepBslii 3aKOH TEPMOINHAMUKH:

Q12=AU12+A1,=(U—U1)+A1
Anuna0ara;:

Q12=0=A41,=(U1—Uy)=AU1,

2.2.8

Bropoii 3akoH TepmoanHamuku. HeoOpaTumMeie mpoecch

2.2.9

[Tpunmuner aercTBusTerioBbix MamuH. KIT/I:

As-a::w:x:‘: _*-HEI‘P_|*-KEH'[| |-xcm|

0, o, o

ZUHATD ZOHATD X HATD

'r]:

2.2.10

Maxkcumansnoe 3HaueHue KII1. [{ukn Kapno:
Larp ~Toom _ 1 — Loon

T T,

Hirp HITD

max N = Ny =

2.2.11

ypaBHeHI/Ie TeILIOBOTo0aNaHca:

Q1+Q2+ Q3+...:0

SJIEKTPOJJUHAMUKA

3.1

OJIEKTPUYECKOEIIOJIE

3.11

DIIeKTpu3anus Tell U €€ MPOSBICHUA. DNEKTPUUECKUH 3apsii.JBa
Bupna 3apsina. DneMeHTapHbIN IEKTPUUECKUH 3apsil. 3aKOH

COXPAHCHUS SJICKTPUUCCKOI'O 3apdaia

3.1.2

BzauMmogeiictBue 3ap51)10B.TO‘-IC‘-IHLICSapHI[LI.gaKOHKyHOHaZ
B OIHOPOJHOM BCHICCTBEC C HHBHCKTPHHGCKOﬁ MMPOHNIACMOCTBIO

&

>

Fek |*?'1 1 |*?'1| '1
g1 4"[88 -




3.1.3

DnekTpuyeckoe notie. Ero neiicteue Ha 3JIeKTpUUECKUE 3aps]ibl

3.14

Hanpsik€HHOCTD 3JI€KTPUYECKOTO MO

- F
E=
qnpo6Hbu7|

Ilone Toueynoro 3apsaa:

OnunopoaHoe mnouie:

-

E=const.

KapTunbl 1uHul HanpsHKEHHOCTH ATUX TTOJIEH

3.15

[ToTeHIIMamTbHOCTh JIEKTPOCTATHYECKOTO
noyd. Pa3HOCTh MTOTEHIIMATIOB U

HaIIPsAXKCHHUC!

A12=q(P1—P2)=—qAp=qU.

IloTennmanbpHas OHEPIUs 3apaa B 3JICKTPOCTATUICCKOM II0JIC:

W=q¢
HOTCHI_II/IaJ'I BJIGKTpOCTaTI/I‘IeCKOFO I10JIA.

CBs3b HaHpH)I(éHHOCTH nojAs " Ppa3sHOCTU TMOTCHUHAJIOB
JJIAA

OnHopoaHoro 3MekTpocTarudeckoro moss:U=Ed

3.1.6

HpI/IHHI/IH CYIICPIIO3UTNHU SJICKTPUICCKUX MOJICH:

- -

E=E1+E2+,¢=¢1+ ¢2+

3.1.7

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.
VYcnoBue paBHOBECHS 3apsA10B: BHYTPH
IIPOBOJHHKA

E1=0, BHYTpU U Ha MOBEPXHOCTH MPOBOTHHKA (p = CONSt

3.18

I[I/IBJ'ICKTPI/IKI/I B DJICKTPOCTATUYICCKOM HOJIC.I[I/IBJIGKTPI/I‘-ICCKEDI

[TpoHuIiaeMocTh BENIECTBAE

3.19

KOHZ[CHC&TOP. 3J'ICKTp0éMKOCTB KOHJCHCATOpa:

C= q_

U

DeKTpOoEMKOCTh TIIOCKOTO KOHCHCATOpa:

ssgpS
C="%=¢C
d 0

3.1.10

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q=q1+q2+'"lU1=U2="'1Cnapann_C1+C2+'"

IlocnenoBaTreabHOE COSAUHEHIE KOHJACHCATOPOB:




U=U1+U2...,C[1=qZ=...,C

9HepFI/I${ 3apsKCHHOI'0 KOHACHCATOpA:

3.1.11 qu Ccuz  q?
W“‘z‘z ~2C
3.2 3AKOHBbI ITOCTOSHHOI'O TOKA
Cwnna Toka:
=29
321 Al |y o
ITocTosuasbrii Tok: I = const
Jg nocrossHHOTrO TOKaq=It
392 VY ClioBUS CyIIECTBOBAHUS DJIEKTPUIECKOTO TOKA.
o Hanpsokenne UnD/ICE
3akoH Oma aJ1d y4acTKa Lenu:
3.2.3 = u
R
DIEKTPUYECKOE COMPOTHUBIICHHE. 3aBUCUMOCTh COITPOTHUBIICHUS
OJIHOPOJIHOTO MPOBOJIHHUKA OT €T0 JUIMHBI U CEUEHUA. Y IeTbHOE
3.24 CONPOTHBIICHHE BEIIECTBA.
R l
:p —
S
Ucroununku Toka. 9JC uctouyHmka ToKa:
_ ACTODOHHVIXCVIH
3.25 q
BrayTpenHee conpoTHBIIEHHE HCTOYHHKA TOKA
3axon Oma 1 MOJIHOM (3aMKHYTOM) AIEKTPUYECKOM 1IeTn:
E=IR
+
326 Ir,otkyna
E
I= ——
Rr
E.r
R
327 [TapannensHOE COeTMHEHNE MPOBOTHUKOB:

1= 11+12+...,U1=U2=..,,




1 1 1
_ =t —+..
Rnapann Rl RZ

ITocnenoBarenpHOE COETUHEHNE

npoBomHukoB: U =Ul+ U2+ ..., 11 =12 =

Rnocn=R1+R2+'"

3.2.8

Pabota anekTpuueckoro Toka:A=IUt.
3akon [[xoynsa — Jlenna:

Q=IRt

Ha pesucrope
U2
R:Q=A=I?Rt=IUt= R_t

3.29

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:
AAd
P=— =1IU
Ar Ar—(
TernoBast MOIIHOCTB, BBIAEISIEMas HA PE3UCTOPE:

P=PR=2=1U
R

Ha

MomHoCTh HCTOYHHKA TOKA:

3.2.10

CB00O/IHBIE HOCUTEIH IEKTPUUECKUX 3apsiI0B B IPOBOTHUKAX.
MexaHu3MBbl IPOBOJAMMOCTH TBEPIBIX METAJIIOB, PAaCTBOPOB H
pacIiaBoB AIEKTPOIUTOB, ra3oB. [lomynpoBonHuKY.

[TonynpoBOAHUKOBBIN IHO.

3.3

MATHUTHOEIIOJIE

331

MexaHN4YecKkoe B3aMMOJIeiiCTBIIE MarHUTOB. MarHuTHOE MOJIe.
Bekrtop MarnutHOM wuHAykuuu. [IpmHnuwn cyneprno3unuun

MarHUTHBIX IIOJICH:

B= B1+B+..
JIvHUM MHIYKIMK MarHUTHOTO noJist. KapTuHa MTMHUN MHIYKIHA
MarHMUTHOTO TOJISI TIOJIOCOBOTO U TTOAKOBOOOPa3HOT

OIIOCTOSAHHBIX MaroHuToB

3.3.2

OnbIT OpcTega. MarHuTHOE 1oJIe TPOBOJHUKA CTOKOM.
KapTtuna nunuit WHIYKIAH MarHuTHOTO TOJIA
JUIMHHOTO  TIPSIMOTO

[IpoBoaHMKA ¥ 3aMKHYTOT'O KOJIBIIEBOTO MMPOBOJHUKA, KATYIIKUC




TOKOM

Cuna Amrnepa, €€ HanpaBJIECHUE U BEIMYMHA:

333 F 4= IBlsina
,TJIE0—YTOJI MEK/1y HaIllpaBJICHUEM IIPOBOJITHUKA U BEKTOPOM
Cuna JlopeHiia, e€ HanpaBJIeHHUE U BEIMYMHA:
Fpop=lqlvBsina
3.34 L -
TE0—YTOJI MEXAY BEKTOPAMU I/Iv B
JIBrokeHue 3apsiKE€HHOW YaCTUIIbl B OJTHOPOJHOM MAarHUTHOM TOJIe
3.4 OJIEKTPOMATHUTHAA UHAYKIIA
[ToToK BEKTOpa MarHUTHOW MHIYKLIUU:
®=B,S=BScosa
34.1 -
7 B
4
G729
34.2 SBnenue sanexkTpoMariuTHOM MHAYKIMU. J/]C nnayknmm
3aKoH 3J71eKTpoMarHuTHol uuaykiuu dapanes:
AD
At Ar—)
{3\%';1'
! .
344
3C HEIYVIIHEHE E OpAMOoM IPOBCIHHEE IIHHEOH 1, JEMEyIIeMca co
cropocTeio V(¥ L I} E OAHOPOJHOM MATHHTHOM nome B:
[£:] = Blvecosa
. TOe 0. — ¥TOI MeETY BEEKTopoM B B HopMmaneio # K IIOCKOCTH, B
KOTOPOH JIeaT EeKTopE /1Y jecmr | L B, BY 10 |E| = Biv
345 [IpaBuno Jlenna
NHayKkTUBHOCTD:
L=¢,_I/IJII/I(D =Ll
1
346 Camounaykuus. J1C caMOMHIYKIIUU:
Al
— — r
v W
—0
3.4.7 DHeprusi MarHuTHOTO TIOJISI KATYIITKH C TOKOM:




LIz

WL=2_

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHUMA 1 BOJIHbI

3.5.1

Konebatenbublii  koHTYp.  CBOOOIHBIC 3JI€KTPOMArHUTHBIC

KOHe6aHI/I5{ B NHACAJIbHOM KOHe6aTeHBHOM KOHType:
[ q(1) =g, sin( ot +q@,)

11[?:] =g, =, cos( ot +y) =1 cos(cot + )

®opmynaTomcona:
2r 1
T=2nVLT, oTKytaw="=_ _
T VIC
CBs3b aMIUIUTY/IBI 3apsi/ia KOHJIEHCATOpA C aMIUIUTY/I0M CHJIBI
TOKa IIPU CBOOOHBIX 3JIEKTPOMArHUTHBIX KOJEOAHUAX B

UeaIbHOM K0JIeOaTeIbHOM KOHTYpE:

gm:—

LC)]

3.5.2

3akoH COXpaHCHUA ODHEPruu B HACAIIBHOM KOJe0aTeIIbHOM

KOHTYpE:

3.5.3

BoiHyX/1€eHHBIE 3JIEKTpOMarHUTHbIE Kosiebanus. Pezonanc

3.54

[lepemennsniii Tok. [Ipon3BoacTBO,NEpesavanioTpedIeHne

JIEKTPUYECKON IHEPTUN

cu* LIt Ut LI’
+ = e = EE — const.
2 2 2 2

3.55

CeoficTEa SIeKTPOMATHHTHEIR BOTH. B33HME3T OpHEHTANNE ESKTOPOE
E 3IEKTPOMArHHTHOH BOMHe B BakyyMe: E L B L €

3.5.6

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpuMeHeHune

QHCKTpOMaPHI/ITHHX BOJIH B TCXHUKEC 1 6LITy

3.6

OIITHUKA

3.6.1

[IpssMonMHENHOE pacpOCTPaHEHHUE CBETA B OJJHOPOJHOM Cpee.

Toueunsblil uCTOUHUK. JIy4d cBeTa

3.6.2

3aKOHBI OTPaKEHHUS CBETA.

a=p




o B

S

3.6.3 [TocTpoenne M300paXKeHUI B TIIOCKOM 3epKae
3aKOHH peIoMIEHH CEETA.
[IpemoMueHREE CBETA: M50 = msing. .
o s
ADCOMOTHEIH OOKATATENE OPETOMICHHET. Hage = — .
¥
“ 2 W
OTHOCHTENEHEI NOKA3ATETE IPEIOMICHHA: Hog = Pl
1 V2
m
3.64 »
b
Xom myded B mpHIMeE.
1||-"1 = 1'2 - I?].}']. = I?}}.:
CooTHOmeHHe 4YacTOT H COOTHOIIEHHE [IIHH BOMH IPH IEpexofe
MOHOXPOMATHYECKOTO CEETA 9epes TPaHHIY pazjena JAEVX ONTHUEeCKHX
cpex:
ny<n, n,
n
3.6.5 Onp 1
[TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHbI yroJ NOMHOrO BHYTPEHHETO OTPAKEHUS:
1 np
Sina,,= = —
N om n 1
Cobwuparonue u paccenBaroniye JHH3bI. TOHKas JIMH3A.
DOKYCHOE PACCTOSHUE U ONTUYECKAsl CHUJIa TOHKOM JIMH3BI:
3.6.6 1
D= _
F
dopmysia TOHKOM JIMH3BI:
1 1 1
=+ = —_
d f F
3.6.7 VBennuenune,1aBaeMoe JIMH30M:
h Ifl
[=——= —

H d
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B ciyuae paccenBaroniei JuH3bI:

D0=F= 1_0,
D
h Ifl
3.6.8 rﬁ{: d_l_
Xox Jy4a, IpOLIEANIEro JIMH3Y MOJ IPOU3BOJIBHBIM YITIOM K €€
rnaBHOW ontuyeckod ocu. Iloctpoenue n3zoOpakeHH TOYKH U
OTpe3Ka MpsMOM B COOMPAIOIINX U PACCEUBAIOLINX JIMH3aX U UX
cucreMax
36.9 doToanmapaT Kak ONTHYECKUI npubop. I'11a3 kak onTuyeckast
- cucrema
WnTepdepennus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHUS
HaOII0AeHUS MaKCHMYMOB " MUHUMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT  JBYX  CHH(a3HBIX
3.6. KOT€PEHTHBIX UICTOYHHUKOB:
MaKCIIMYMEI — A=2m % m=0,£1,£2,+£3, .
MITHIIMYMET — A:{Euwl)}—;;, m=0,£1,+2,+3, .
Hudpakius cBeta. JludpakunoHHas pemeérka. YcloBHe
HaOJIOACHNUS TTIaBHBIX MAaKCUMYMOB IPH HOPMaJIbHOM MaJIeHUN
MOHOXPOMAaTHYECKOI'0 CBETa C JUIMHON BOJHBI A Ha PELIETKY C
3.6.11
nepuosiom d:
3.6.12 Jucnepcus cBera
4 KBAHTOBAS ®U3UKA
41 KOPITY CKYJIIPHO-BOJIHOBOM! 1Y AJIN3M
411 I'unoresza M.ITnankaokBantax. @opmyna [Inanka: E= hv
®otoHbl. DHeprus GoToHa:
412

hc

E=hv= l_=pc




Nmmynbe hoToHna:

413

®doroaddext. OnbiTel A.I'.CToneroBa. 3akoHbl poTodddekra

414

VYpaBuenue DitnmTeiHa s potorddexra:

Ed)OTOHa:ABbIXOAa +E v imax,»T €,

hc

E<|>0T0Ha = hU:A;_
hc

ABbIXOAazthpZA
Kp

2
MV max

E

KMHmax= 2 =eU3an

415

[laBiienue cBera.
JlaBneHue cBeTa Ha NOJIHOCTBIO OTPaKarOLIY0 IIOBEPXHOCTD U

Ha MOJIHOCTBIO IMOIIoI[aroyro IOBEPXHOCTH

4.2

OU3NKA ATOMA

421

[Inanerapnas Mozenp aroma

422

[Toctynater bopa. U3nydenue u noriomenrue GoToOHOB mpu
Mepexo/ie aTOMa ¢ OJJHOTO YPOBHS SHEPTUH HA JPYroii:

hv _ e _ [E, —E

mn .

m
Y

423

JInnenyarsie CIIEKTPBI.

CrniekTp ypoBHEW SHEPruu U aToMa BOJOPOJa:
—-13,63B

" 2 1

n*

E n=1,23 _.

4.3

OU3NUKA ATOMHOI'O A1PA

43.1

Hyknonnas monens siipa ['eiisenOepra—lBanenko. 3apsn supa.

MaccoBoe uncino saapa. M3orormsl

43.2

PagnoaktuBHOT
Tb. Anb(a-
pacraz:
A A4 4
7z X—'7,Y +;He

bera-pacnan.




DNeKTpOHHBIN B-pacma;

A A 0 —_—
7 X2z Y+ je+v,

[TosutponnsIit B-pacma:

XA+ Jz+v

L

lNamma-uznyyenue

3aKoH PaArOaKTHBHOI'O paciiaja:
t

N(t)=No* 2T
4.3.3 ITycth M—Macca painoakTUBHOTO BelecTBa. Torna
=t
m(t)=mo*2T
434 Snepuble peakuuu. [leneHre u CHHTE3 sSAep

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

» ®usuka; 10 knace. yrnmyonennoe ooyuenue KacesinoB B.A. O6miecTBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE 0011IECTBO
«M3parenbctBO «lIpocBemienne»

» Gusuka; 11 knacc. yrimybnennoe odydenne KacbsnoB B.A. OO0miecTBo ©
OTpaHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 0OIIECTBO
«3marensctBo «lIpocsemienne»

» Guzuka. 10 knacc. Mskuiues I'. 4., byxosues b.b., Corckuii H.H.; non pegakuueit
[TapdentreBoii H.A. Axunroneproe oo6miectBo «M3narensctBo «IIpocBemenuey

» ®usuka. 11 knacc. Mskumes ['.4., byxoBues b.b., Yapyrun B.M.; nox pegakiueit

[TapdentreBoit H.A. Axkunoneproe oo6miectBo «M3narenbctBo «IIpocBemenuey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://lesson.edu.ru/
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