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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qusuke Ha ypoBHE cpeaHero oOiiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOKEHUW M TpPeOOBAaHU K pe3ysibTaTaM OCBOEHUS
OCHOBHOI 00pa3oBatesibHOM IporpaMmel, ripecrabiieHHbIX B DI'OC COO, a Takxke
¢ yuéroMm enepanbHol pabouedt mnporpaMmbl BocnuTanus W KoHuenmuun
npernoaaBanus yueOHoro npeamera «dusmka» B 00pa3oBaTeNbHBIX OPTaHU3AIMIX
Poccuiickoii @enepannn, pean3yomnuX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

[Tporpamma 1o (usuke onpeAenseT 00s13aTeIbHOE MTPEIMETHOE COCPIKAHHE,
yCTaHABIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YYCHHSI TEM U Pa3/iejioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKH yd4eOHOTO TMpOIeCCa, BO3PACTHBIX OCOOEHHOCTEH  OO0y4aromuxcs.
[Iporpamma 1o ¢u3uke AaéT MpeAcTaBICHUE O IENAX, COJACpPKAHUH, OOIIen
cTpaTterud OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHS OOydYaIOIIUXCS CpEACTBAMU
yuebHoro npenmera «Puznka» Ha yriryoaéHHOM ypOBHE.

Nzyuyenne kypca (QU3MKHA YyriIyOIEHHOTO YPOBHS MO3BOJISIET peaIn30BaTh
3aJ1aui MpoQecCHOHATbHON OPUEHTAIlMH, HAIPaBICHO HA CO3JaHHE YCIOBUM JUIS
MPOSIBJIICHUSI CBOUX HHTEJUICKTYAJIIbHBIX U TBOPYECKUX CIIOCOOHOCTEW KaXkKIbIM
o0y4Jarommmcsi, KOTOpbIE HEOOXOMUMBI JJii TPOJOJDKEHHs 00pa3oBaHUsS B
opraHuzanusx MpoecCHOHATLHOTO O0pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIIUATLHOCTSIM.

B mporpamme 1o ¢pusuke onpeaensoTcs MiIaHupyeMbIe pe3ybTaTbl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpeIHero oO0mero oOpa3oBaHUsA: JUYHOCTHEHIE,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yriayOnéHHom  ypoBHe). Haydno-
METOJIOJIOTHYECKOM OCHOBOM [UIsi  pa3pabOTKu TpeOOBaHMM K JIMYHOCTHBIM,
METanpeIMEeTHBIM M TPEJAMETHBIM pe3yjbTaTaM OO0YyYalolUXCsi, OCBOMBIIUX
nporpamMmy 1o (u3MKe Ha YpOBHE CPEHEro 00IIero 0opa3oBaHus Ha YrayOaEHHOM
yYpOBHE, SIBJISIETCSI CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma no pu3uke BKIIOYAET:

IUTAaHUPYEMBIE PE3YNIbTAThl OCBOCHHS Kypca GU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHMCJIE PEIMETHBIE Pe3yIbTaThI 110 ToJaM O0y4eHHUS;

coziepkanue yueobHoro npeamera « Pusnkay mo rojgaM 00ydeHusl.

[Iporpamma 1o @u3uke HMeeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCTIOJIb30BaHa YUUTEISIMU (PU3UKH JUISI COCTABICHHUS CBOMX Pab0YHX MPOTpamMM.

[Iporpamma mo ¢u3uke He CKOBHIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
NPEIOCTaBISET BO3MOXKHOCTH ISl peaNM3alliil  Pa3jINYHbIX METOAMYECKUX
MOIXOJ0B K TpenojaBaHvio (PU3WKM Ha YrayOIEHHOM YypOBHE MPHU YCIOBHH
COXpaHEHHUs 00s3aTENFHON YaCTH COIeP KaHUS Kypca.

®du3nka Kak Hayka O HamOojee OOIMX 3aKOHAaX MPHUPOJIbI, BHICTyINas B

noHEEERR- N SEOHANe FREAMETA B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
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3HaHUi 00 okpyskaroriem mupe. IkoapHbIN Kype GUBMKH — CUCTEMOOOPa3YIOMNiA
Il €CTECTBEHHO-HAYYHBIX Y4€OHBIX IPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHWM, HW3y4yaeMbIX XHMHEH, OHOJIOTHEH,
dbusmdeckorr reorpadueid M acTpoHoMmmei. lcronap30BaHWE U AKTHBHOE
npuMeHeHne (U3MUECKUX 3HAHWM OINpeeuiio Xapakrep U OypHOE pa3BHUTHE
Pa3HOOOPa3HBIX TEXHOJOTHM B chepe IHEPTeTUKH, TPAHCTIOPTA, OCBOEHHUS KOCMOCAa,
MOJIyYeHHsI HOBBIX MaTEpHANOB C 3aJaHHBIMH CBoOMcTBaMu. M3yueHue QPuznku
BHOCUT OCHOBHOMW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuaronierocsi, B GOpMUpPOBAHUE YMEHHUU NMPUMEHSTh HAYYHBIA METOJ MMO3HAHUS
IIPY BBIMOJTHEHUU UM YYEOHBIX UCCIIEIOBAHUN.

B ocHoBY Kkypca pu3uku Ha ypoBHE CpeIHEro 0011Iero 00pa3oBaHus MOJIOKEH
P UAEH, KOTOPbIE MOYKHO PACCMaTpPUBaTh KaK MPUHLIMIIBI €70 TOCTPOCHHS.

Hoea uenocmmuocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJIEPXKUT MaTepHall U3 BCEX pa3lesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (U3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MmaTepualn Kypca (HU3UKU
o0beMHEH BOKpYr (Qu3nyeckux Teopuid. Benymum B Kypce sBIseTcs
(dopMUpoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEUIECTBE U
HoJIe.

Hoea cymanumapuzayuu. EE peanuzanus NOpeArnosiara€T MCIOJIb30BAHUE
I'YMaHUTAPHOTO TNOTEHLIHANAa (PU3UUYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(u3HKYU C pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y SKOJIOTHYECKUMU MPOOJIEMaMH.

Hoesa npuknaonon nanpaenennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IPEANOIIAracT 3HAKOMCTBO C IIUPOKUM KPYIOM TEXHMYECKHUX M TEXHOJOTMYECKHUX
IPWIOKEHUN W3YYEHHBIX TEOpUM M 3aKoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX MPEACTABICHUA M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, M
TEXHOJIOTUU.

Hoea 3xonocuzayuu peanuszyercs TNOCPEICTBOM BBEICHHUs JIIEMEHTOB
COJIEp>KaHus, TMOCBSMIEHHBIX OJKOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTUEM TEXHHKH U TEXHOJIOTHUH, a TaKkKe OOCYKICHHUS
npo0JIeM palMOHAIBHOIO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30MMacHOCTH.

OcBoeHue cofiepkaHusi IporpamMmbl 10 (GU3MKE JOHKHO ObITh MOCTPOCHO HA
OPUHLMIIAX CUCTEMHO-JESATEIIbHOCTHOrO nmoaxona. s Gu3uku peanusanus 3THX
IPUHLKIIOB 0a3upyeTcsl Ha HCIOIb30BAHUHM CAMOCTOATEILHOTO HKCIEPUMEHTA KaK
IOCTOSIHHO JIeHcTByIomero (axkrtopa yuyebHoro mnpouecca. s yriayOn€HHOTO
YPOBHS — DOTO CHUCTEMa CAMOCTOSATEIBHOTO YYEHMYECKOIO JSKCIEPUMEHTA,
BKJIIOYAIOIIETO ()POHTANbHBIE YUYEHHYECKHWE ONBITHI MPU HU3YYEHUU HOBOTO
MaTepuana, Jjaboparopabie paboTel U paboTHl MpakTuKyMa. [Ipu 3TOM BO3MOKHBI
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JIBa crioco0a peanu3amnuu GU3NIecKoro MpakTukyma. B mepBom citydae mpakTHKyM
npoBoautcst 6o B koHre 10 m 11 kmaccoB, MO0 TOCHE MEPBOrO U BTOPOTO
MOJIYTOJIUHA B KaXKJIOM M3 TUX KjaccoB. BTopol crmocod — 3To mHTErpamnus padbor
OpaKTHUKyMa B CHUCTEMY JIaDOpaTOpPHBIX pabOT, KOTOpbIE MPOBOJATCS B IpPOLECCE
uzydeHusi pasnaena (temel). [lpu sTom mox paboramu NpakTUKymMa MOHUMAETCS
CaMOCTOATENILHOE HCCIEOBAaHUE, KOTOPOE TPOBOAMUTCS IO PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BHJIa O€3 MOIIArOBON MHCTPYKIIUH.

B mporpamme mno (¢usuke cucreMa yYEHHYECKOrOo IKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MPaKTUKyMa MpEeJICTaBlIeHA €IUWHBIM MepeuHeM. Bridop
TEMATUKU JJIs1 3TUX BUJOB YUYEHHUYECKHX MPAKTHUYECKUX PadO0T OCYIIECTBIISCTCS
y4aCTHUKaMU 00pa30BaTeIbHOrO MPOLiecca UCXOs U3 OCOOCHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHUS W OCHalleHusi kabuHeta ¢usuku. Ilpu sTOoM oOecneunBaeTcs
OBJIaJICHWE OOYYaloIUMUCS YMEHHUSIMU TPOBOJUTH MPSIMbIE M KOCBEHHbIE
U3MEpPEHHUs, UCCIEAOBAHMS 3aBUCHUMOCTEN (PU3MYECKUX BEIMYMH U IMOCTAHOBKY
OMBITOB TI0 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENSeTCsl pelIEHUI0 PaCUETHBIX U KAUECTBEHHBIX 3a]1a4.
IIpu 3TOM 111 pacUE€THBIX 3a/1a4 IPUOPUTETOM SIBIIAIOTCS 3aa4M C sIBHO 3aJaHHOU
U HEABHO 33J]aHHOM (PM3HUECKOW MOJIEbIO, MO3BOJIAIONINE TPUMEHATh U3yUEHHBIE
3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszjesia Kypca, TaK U UHTErpupys
NpUMEHEHUE 3HAaHUI U3 Pa3HbIX pa3enoB. JlJis KaueCTBEeHHbIX 3a7a4 TPUOPUTETOM
ABJISIIOTCS  3aJlaHusl Ha OOBSICHEHUE/Npe/ICKa3aHue NPOTEKaHUs (PU3MUYECKHUX
SIBJICHUW M TIPOIIECCOB B OKPYKAIOLIEH >KU3HU, TpeOyrolne BbiOopa Gu3M4ecKon
MOJIENU U1l CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu @PI'OC COO k MaTepuasbHO-TEXHUYECKOMY
o0ecreyeHunto yueOHOro npouecca Kypc pu3uku yriyOon€HHOro YpOBHSI Ha YPOBHE
cpeaHero oOiiero 00pa3oBaHUsS JOKEH HM3Yy4aThCAd B YCIOBHUSIX MPEIMETHOIO
kaOuHera. B kabwHeTe Qu3MKM JOMKHO OBITH HEoOXxomaumoe jJabopaTopHOE
00opymoBaHUE ISl BBHITIOIHEHHSI yKa3aHHBIX B IPOrpaMMe MO0 (PU3UKE YUEHUUIECKIX
OTIBITOB, JJAOOPATOPHBIX PabOT M PabOT MpPaKTUKyMa, a TAK)Ke IEMOHCTPAIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanimoHHoe o0OopyaoBaHue (OpMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTM H  OOECHEYMBAET IOCTAHOBKY
NEPEUYNUCICHHBIX B TporpaMMe 10 (HU3UKE KITIOYEBBIX JAEMOHCTpAIlUid s
UCCIICIOBAHUSI  M3YyYaeMbIX SIBICHUHA W  TIPOILIECCOB, HAMIUPUYECKHX U
(dbyHIaMEHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHH.

JlabopatopHoe 000OpymOBaHWE HJIsi YYEHWYECKHX MPAKTHUYECKUX pPaboT
dopmMupyeTcst B BUJIE€ TEMAaTHUYECKUX KOMIIJIEKTOB M OOECIeunBaeTCs B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYalmmxcs. TeMaTH4ecKue KOMILIEKTHI
7a00paTOpHOTrO OO0OPYIOBAaHMS JIOJDKHBI OBITh IOCTPOCHBI HAa KOMIUICKCHOM
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UCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(MPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaTOpHil.

OCHOBHBIMH HEJIIMH U3y4€HUS PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE UHTEpECAa M CTPEMJICHHS OOydYaloImMUXCSd K HAYYHOMY
U3YYEHUIO NPHUPOIbI, PA3BUTUE WX HMHTEJUIEKTyaIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBJICHUSM;

dbopMuUpoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4YEHUSI OCHOB
CTpOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopMuUpoBaHUE YMEHUN OOBSICHATH SIBJICHUS C UCIOJIb30BAHUEM (DHU3HUUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUEe TMPEJACTABICHUN O poiu (U3UKH I Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE npeCcTaBIeHUN 0 BO3MOXHBIX  cdepax  Oymyuiei
npoeCCUOHANILHOM  JICSITEIbHOCTH, CBS3aHHBIX C (DU3UKOW, TMOJTOTOBKA K
JaybHeieMy oOy4eHHIO B ’TOM HalpaBJIE€HUU.

JlocTikeHue 3TUX Leneld 00ecreunBaeTcs peleHueM CIeAyoluX 3a1a4 B
poliecce U3yyeHus Kypca U3NKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHUs:

IpUOOPETEeHHE CUCTEMbI 3HAaHUN 00 0OIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpUsAX,  BKJIIOYAas  MEXaHWUKY,  MOJEKYISpHYH  (pU3uKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsl OOBICHEHUS
bU3NYECKUX SIBJICHUW B TPUPOJIC U JJISI NPUHSATUS NPAKTUUECKUX PEIICHUN B
IIOBCEIHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHHSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHOMN (DU3NUECKOI
MOJIENbIO, 3a]ad, MOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (U3UUYECKOM
MOJIENIM, aJEKBATHOM YCIOBUAM 3aJaud, B TOM YHCIE 3aJad HHXKXEHEPHOIrO
XapaKkTepa;

NOHNUMaHUEe (U3NYECKMX OCHOB ¥ TPUHIIAIIOB JCHCTBUS TEXHHYECKUX
YCTPOMCTB ¥ TEXHOJIOTHYECKHUX MPOLECCOB, UX BIUSAHUS HA OKPYKAIOILIYIO CPENY;

OBJIAJICHHE METOJaMH CaMOCTOSITEJIBHOIO IUIAHUPOBAHHUS W MPOBEACHUS
¢u3nUecKnX OKCIEPUMEHTOB, aHAlW3a W HWHTEpHpeTanuu  WHOOpMAaIH,
OINPEJENIEHHS JOCTOBEPHOCTH MOJYYEHHOIO pe3yibTaTa;

CO3/IaHUE YCJIOBUU I PA3BUTUS YMEHUU NPOECKTHO-HCCIEN0BATENIBCKOM,
TBOPYECKOM JEATEIBHOCTH;

pasBuTHE MHTEpeca K chepaM nmpodhecCuOHATHHON e TENHHOCTH, CBI3aHHOU
¢ GUBHUKOM.
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B cootBerctBum ¢ tpeboBanusimu DOI'OC COO yriyOnéHHBIH YPOBEHb
U3ydeHHs ydeOHoro mpeamera «@Pu3MkKa» HAa YpOBHE CpPEIHEr0 OOIIero
oOpa3oBaHus BBIOMpaeTCs OOYYAIOUIUMUCA, IUIAHUPYIOIMIMMH MPOJOIKEHUE
o0pa30BaHus M0 CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

Ha uzyuenne ¢puszuku (yriyOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIIETO
obpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HEZETIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIETIO).

[Ipeanaraempiii B mporpamMmme 1o (QU3MKE MepeyeHb JabopaTopHBIX WU
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYHUTENb JellaeT BbIOOD
IpOBEJICHUS JIA0OPATOPHBIX pPabOT U OMNBITOB C YYETOM HHIUBUIYAIbHBIX
0COOCHHOCTEH 00yJaIOIIUXCS.
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COJEPKAHUE OBYUYEHUA
10 KUIACC

Paznea 1. HayuHblili MeTO] MO3HAHNSI IPUPO/BIL.

®dusuka — pyHIaMeHTaIbHas HayKa o npupojie. Haydnblit MeTo o3HaHUS U
METO/IbI CCIIeIOBAaHUS (DU3UUECKUX SIBJICHUIA.

DKCHEpUMEHT U Teopusi B Ipoliecce Mo3HaHus Mpupojsl. Habmoaenue u
AKCIIEPUMEHT B (hU3HKE.

Cnocobbl m3MepeHusi (U3MUECKMX BEJIMYMH (AHAJIOTOBBIE W LU(POBBIE
U3MEpUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  Qu3myeckux  BenuuuH  (aOCoONOTHAsS U
OTHOCHTEJIbHAs).

MopenupoBanue (GU3NUYECKUX SBJICHUNA M MPOLIECCOB (MaTepuaibHas TOYKA,
a0COJIOTHO TBEPOE TEJO0, UACATbHAS KUAKOCTh, UACAIbHBINA ra3, TOUCUHBIN 3apsii).
I'mnores3a. @usnyecKknii 3aKOH, TPAHULIBI €TI0 IPUMEHUMOCTH. PU3nYecKas TEOpHUsl.

Ponp u Mecto ¢u3uku B (GOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MUpa, B IPAKTHYECKON AEATEIBHOCTH JIIOJIEH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomeul, npaKkmuKym.

N3mepenune cuibl TOKAa M HAMPSYKEHUSI B LIENU MOCTOSIHHOTO TOKA IMPY MOMOIIIH
AHAJOrOBBIX U U(PPOBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LU(]poBoi naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEJIMYMH MPU MOMOITU KOMITBIOTEPHBIX JATUUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe ABMKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBMXKCHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXAHUKHU.

Pannyc-BekTop MarepuasbHON TOYKH, €ro MPOEKIHH Ha OCH CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemernienne, CKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOpPEHUE MaTepUaIbHOW TOYKH, UX MPOEKIUU Ha OCHU CHUCTEMBI KOOpJUHAT.
CnoxeHue nepeMenieHui u CI0KeHUue CKOPOCTE.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHEUHOE JBUKEHUE. 3aBUCUMOCTb
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTE€pUAIbHONW TOUYKU OT BPEMEHHU M UX
rpaduKy.

CBobOosHOE mMajeHHe. YCKOpeHHe CcBOOOTHOro majeHus. JIBmKeHue Tena,
OpOILIEHHOT0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOPJIMHAT, CKOPOCTH M
YCKOPEHUSI MaTepUaIbHON TOYKH OT BPEMEHU U UX TpaPUKH.
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KpuBonunennoe nBwxeHue. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPYXHOCTH. YTJIOBasi M NUHEWHas ckopocTh. [lepmon m wactora oOparieHus.
LlenTpocTpemuTenbHoe (HOPMAIbHOE), KacaTelbHOE (TaHTEHIIMAIBHOE) U TMOJHOE
YCKOPEHHE MaTEepUaIbHON TOUKH.

TexHuueckue YCTpOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: CIUIOMETD,
JNBUKEHHUE CHAPSAJIOB, LIEMTHBIE, HIECTEPEHYATHIE U PEMEHHBIE IIEPEAAYH, CKOPOCTHBIE
JTUQTHL.

Hemoncmpayuu.

Mogenb cuctembl OTCYETA, WILTIOCTPAUsl KUHEMATUYECKUX XAPAKTEPUCTUK
JBUKCHHUS.

CriocoObl uccien0BaHus IBUKEHUN.

Nnnroctpanuus npeaesibHOroO Nepexo/ia U U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenune naBukeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOi CKOPOCTH B pEIyKTOpE.

CpaBHeHUE TyTEN, TPACKTOPUM, CKOPOCTEN IBUKEHHUS OJHOTO U TOTO JKE TEJIa
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomeol, npaKkmuKkym.

N3ydeHne HEPABHOMEPHOTO ABWKEHHS C LIEIBIO ONPENEIECHNUsS] MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHus: Npu NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBHKECHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKECHUH.

N3mepenne  yckopeHuss ~ CBOOOJHOro  majeHuss  (PEKOMEHJI0OBaHO
UCI0JIb30BaHUE HU(POBOI Ta00OpaTOpPUN).

N3yuenue nBUKEHHUS TeNa, OPOIIEHHOI0 TOPU30HTANIBHO. [I[poBepka rumnoresbl
0 MOpAMOM MNPONOPUUOHAIBHOM 3aBUCHUMOCTH MEXKIYy MAAIBHOCTBIO MOJETA U
Ha4aJIbHOM CKOPOCTBIO Tea.

N3yueHne nBWKEHUSA Tella IO OKPYKHOCTH C HOCTOSSHHOM II0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepro/ia 0OpallleHns KOHUYECKOro MasiTHUKA OT
€ro IapaMmeTpoB.

Tema 2. /lunamuxa.
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[IepBeii 3akoH HproroHa. MHepumaneHbie cuctemsl otcuéra. [IpuHumn
oTHocuTenbHOCTH [anunes. HemHepuuanbHble CUCTEMBI OTCU€Ta (OMpeneseHue,
MIPUMEDHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu cuil.

Bropoii 3akoH HproTOHA /U151 MaTepraibHONU TOYKH.

Tpernii 3ak0oH HproTOHA 1J1s1 MaTepUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PAaBUTALMOHHON W
WHEPTHON MacCBhl.

Cuna 1spKecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MAICHUS OT BBICOTHI HaJY
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoil upoThl. JBrkeHrne HeOECHBIX Tel
U uX cnyTHUKOB. 3akoHbl Kemnnepa. IlepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, aBmxkymerocs c
YCKOPEHUEM.

Cuina tpenust. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbXKEHHUS U CUIIA TPEHUS MOKOSI.
Koaddunment tpenust. Cuia conpoTUBIEHUS MTPU ABUKEHUU Tela B )KUJIKOCTH UITN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJILHOTO JIBUKCHMUSI.

Hasnenune. 'mapocratnueckoe gasienue. Cuna Apxumena.

TexHU4YeCKre YCTpOWCTBA W TEXHOJOTUYECKUE MPOLECCHl: MOAIIUITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpayuu.

HaOnronenue nBu>keHUs T€Jl B MHEPIUAIBLHBIX U HEUHEPIMATbHBIX CUCTEMAX
OTCYETA.

[IpuHIMIT OTHOCUTENBHOCTH.

Kauenne nByx UWIMHAPOB WM MIAPOB PA3HOM MACChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPIIMATBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOACHCTBYIOLIEH MPUIOKEHHBIX K TEIIY CHJI C TPOU3BEICHUEM
MAacChl TeJla Ha €r0 YCKOPEHUE B HHEPUUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBHS TEI.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

[leHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUSI U CKOJIbKEHHUS.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBMXKCHUH OpyCKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCUMOCTH BPEMEHU JBUKEHHUS OpycKa Mo
HaKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MacCCHI.
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HccnenoBanre 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX B IMPYXKHHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

N3yuyeHue IBMIKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, ICPCKUHYTON UYepe3
IErKuii OJIOK.

N3mepenne kodpduimenta TpeHHsl MO BETUYMHE YTIIOBOTO Kod(dduimeHTa
3aBUCUMOCTH Frp(N).

UccnenoBanne nBuxeHust Opycka MO HAKJIOHHOM TUIOCKOCTH € TIEPEMEHHBIM
KO3 PUIIMEHTOM TpEHHS.

N3yudeHne nBMKEHUA Ipy3a Ha BAILy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. llocTynarenbHoe W BpallaTeIbHOE JIBUKEHUE
TBEPAOTO Teina. MOMEHT Cuibl OTHOCUTENBHO OCH BpamieHus. [linedo cuibl.
CnoxeHune cuil, MPUIOKEHHBIX K TBEpHoMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3InuyHOe PaBHOBECHE.

TexHu4eckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHl: KPOHLITEHH,
CTPOUTEIIBbHBIN KPaH, pelIETYaThle KOHCTPYKLIMHU.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBeCHs.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomaol, npaKmuxkym.

HUccnenoBanne ycinoBUil paBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpaLCHUS.

KoHcTpynpoBanne KpOHIITEMHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMAb ONIOPHI.

Tema 4. 3aKkonvl coxpanenusn 6 mexanuke.

NMnynec maTepuanbHON TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. L{eHTp Macc
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK. Teopema 0 IBU)KEHUHU LIEHTPa Macc.

NMnynbe cvitbl 1 N3MEHEHHE UMITYJIbCa TeJa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umnynbca MarepualbHOW TOUYKHM. I[IpencraBieHne o0 coXpaHeHUU
MOMEHTA UMITYJIbCA B LICHTPAIBHBIX ITOJIAX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
IpeCcTaBlIeHuEe pabOThl CUJIBL.

MOIIHOCTh CHJIBL.

Kunertnueckass 3Hepruss MarepuaibHOW TOYKU. TeopemMa 00 W3MEHEHUU
KMHETHUYECKOW SJHEPTUU MAaTEPUAIIbHON TOYKH.
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[lorennuanbHple W HENOTEHIMAJIbHbIE CWIbl. lloTeHHManbHas >SHEpPrus.
[ToTenmumanbHast dHEprusi yrnpyro neGopMupoBaHHONW Tpyx uHbL. [loTeHIManbHasA
SHEPrus Tejla B OAHOPOJIHOM IPaBUTALlMOHHOM I10JIe. [loTeHInanpHas sHeprus tena
B TPAaBUTALlMOHHOM II0JIE OJHOPOJHOrO Iapa (BHyTpHM M BHE miapa). Bropas
KOCMHUYECKast CKOPOCTh. TpeThs KOCMUYECKAs! CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBHBIX CUJT C U3MEHEHUEM MEXaHUYECKOM YPHEPrUuu
CUCTEMBI T€Jl. 3AKOH COXPaHEHUSI MEXaHUUYECKOMN YHEPTUH.

VYrpyrue v HEyNpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymwn s UACAIBHOM JKUAKOCTH KaK CIEICTBUE 3aKOHA
COXpaHEHUSI MEXaHUUYECKON SHEPTUH.

TexHnueckue ycTpoucTBa U TEXHOJOTMYECKHE MPOIECCHI: TBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MTUCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

HN3mepeHne MOIIHOCTH CHUJIBI.

M3MeHeHue 3HepruM Tejla IPU COBEPLIEHUU PaOOTHI.

B3auMmHble mnpeBpanieHUss KUHETUYECKOM W ITOTEHIIMAJIbHOW DJHEPIUM IPHU
JEWCTBUU HA TEJO CUJIbI TAXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue PHEpruu Mpu CBOOOTHOM MaICHUH.

Yuenuueckuii sxcnepumenm, navopamopmusie padomeol, npakmuxkym.

N3mepenne nMmmyibca Tena o TOpMO3HOMY ITyTH.

N3mepenne cuiibl TAru, CKOPOCTU MOJEIHU AJIEKTPOMOOUIISE U MOITHOCTH CHJIBI
TATH.

CpaBHEHVE H3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHEeHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJECHCTBHH.

N3Mepenne KHNHETUYECKOW YHEPTUU TEJIA 0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! OTEHIMAIBHONW YHEPTUU NPYKUHBI ¢ paOOTOM CHIIBI
TPEHHSI.

Onpenenenue pabOThl CWIbl TPEHUS] MPU JBWKEHUHM Tela IO HAaKIOHHOU
IIJIOCKOCTH.

Paszgea 3. MosekyisipHasi pU3HKa M TEPMOJAUHAMMKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOT Meopull.

OcHOBHbBIE TMOJOXKEHUST MOJEKYJsipHO-KUHeTHUeckoi Teopun (MKT), wux
onbITHOE 0OocHOBaHue. Jnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep JABIKCHUS
Y B3aMMOJCHCTBUS YACTULl BemecrBa. MoOJeIn CTPOEHUs Ia30B, KUAKOCTEU H
TBEPJBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ITHUX MoJieei. Macca u
pa3mepsl MoJiekyn (atomoB). KonnuectBo Bemectsa. [locrosnnas ABoraipo.
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TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. [llkama
temnepatyp Lleascus.

Mogenb uaealbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHUIbI
rasa ABMXKYTCSI XaOTHYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYIOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneipona. AOcooTHas
temrieparypa (mkaia temneparyp KensBuna). 3akon lanbToHa. M3ompoueccsl B
UJCAIbHOM Ta3e C I[IOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
Ipe/ICTaBlIEHHE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsi3p  MeXIy JaBIEHUEM U CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBUKEHHUS MOJIEKYJ HJealbHOro raza (OCHOBHOE
ypaBHEHHE MOJIEKYIISIPHO-KMHETHUYECKOM TEOPUH UACAIBHOIO rasa).

CBs13b a0COJIIOTHOW TeMITepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CpPEeAHEH
KMHETUYECKOW SHEPTUEN MOCTYINATENBLHOIO TEMJIOBOIO ABUKEHUS €€ YaCTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: TEPMOMETP,
O6apomeTp, MolydeHue HaHOMATEePUAJIOB.

Hemoncmpayuu.

Mojienu IBUKEHHS YaCTHUI] BELIECTBA.

Monens OpOyHOBCKOTO JIBUKEHUS.

Buneopomnuk ¢ 3anuchbio peanbHOro OpOyHOBCKOI'O JIBUKEHUS.

Huddy3us xxugkocTen.

Mogens onsita llTepHa.

[IpuTskenne MOJIEKYII.

Mojenu KpuCTaININYECKUX PELIETOK.

HabGnronenue u ucciegoBaHue U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomuol, npaKkmuKym.

HccnenoBanne mporecca YCTaHOBICHHMS TEIUIOBOIO PABHOBECUS IPH
TETIO00OMEHE MEXKy TOpsiYeld U XOIOAHON BOAOH.

N3yuenue wu30TEpMUYECKOrO mpouecca (PEKOMEHJOBAHO HCIOJIb30BaAHUE
uudpoBoi 1abopatopun).

N3yuyeHnne n30xXopHOTO Mporecca.

N3yuenue nzobapHoOro npouecca.

[IpoBepka ypaBHEHHUS] COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckass (TJ]) cuctema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIMHAMUAYECKOW CHUCTEMBI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpol
TEPMOJIMHAMUAYECKOW CUCTEMBI KaK CPEJHUE 3HAUYCHUS BEJIMYUH, ONIMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CaMONpOM3BOJIbHAS — PEJIAKCaLIMS
TEPMOJIMHAMUAYECKOU CUCTEMBI K TEINIOBOMY PaBHOBECHIO.
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Mogens uleanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpPaBHEHMUIA:
ypaBHeHUe MenaeneeBa—KiianelipoHa U BBIPAXXEHUE U1 BHYTPEHHEW SHEPTUM.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHUEHTpAlWs YacTHUll, BBICOKHE
TeMIlepatypsl. BeipaxkeHue uisi BHyTpEeHHENH SHEPruy OAHOATOMHOTO MIEATbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHas pabota B TepMoAuHamMuke. Boraucienue paboThl o rpaduxy
npolecca Ha pV-nuarpamme.

Tennonepenaya  kak  crmoco0 — M3MEHEHUSI  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOH  CcUCTeMbl  0e3  coBepuieHust paboTel. KonBekius,
TEIJIONPOBOIHOCTD, U3IIyYEHHUE.

KomnuectBo Ttemnotel. TemmoéMkocTh Tenma. VYAelbHass U MOJISpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEeHHE Maliepa. YeibHas TEIUIOTa CrOpPaHUs
ToriBa. Pacu€r KomuMyecTBa TEIIOTHI Mpu Termonepenadye. [loHsitue 00
aauabaTHOM Tpoliecce.

[lepBblii 3aKOH TEPMOIUHAMUKHU. BHYyTpeHHss1 3HEeprus. KoimuecTBO TEIIOTHI
U paboTa Kak Mephl HM3MEHEHUS BHYTPEHHEW SHEPruu TEePMOAMHAMUYECKOMN
CHUCTEMBI.

BTtopoii 3akoH TepMOIMHAMUKH JJ1S1 PABHOBECHBIX MPOIIECCOB: YePe3 3aJJaHHOE
PABHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOU CUCTEMBI MIPOXOIUT €IUHCTBECHHAS
anuabaTa. AOCOJIIOTHAs TeMrepaTypa.

BTopoii 3ak0H TEpMOIMHAMUKM ISl HEPAaBHOBECHBIX ITPOLECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJOAHOTO Tella K 0ojiee HarpeTomMy 0e3 KOMIIEHC AU
(Knaysuyc). HeobpatmMoCTh TPUPOIHBIX MPOIIECCOB.

[Tpunnune! neictus TermoBbix MamuH. KII/I.

Maxkcumanenoe 3nauenue KIIJI. Lukn KapHo.

DKOJIOTUYECKHUE ACTIEKThl MCIOJIb30BAHUS TEIUIOBBIX JABUTaTeneil. TemnoBoe
3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKHUE MPOILIECCHI: XOJOAWIbHUK,
KOHJIMLIMOHEP, AU3ENbHBIM MU KapOWOpATOPHBIA ABUTATENM, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEeMIEpaTyp, YTUIU3ALUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEINIOBOTO HACOCA, YTUIIU3ALHs OMOOPraHUYECKOTO TOTUIMBA ISt
BBIPAOOTKHU «TETUIOBOI» U JIEKTPOIHEPTHH.

Hemoncmpavuu.

N3menenne TemnepaTypsl Ipu aquadaTUYECKOM PACIIUPEHUH.

Bo3zaymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUIOEMKOCTEHN BEUIECTB.

CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanne agunabaTHOTO IIporiecca.
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KomrprorepHble MOAEIH TEIIIOBBIX JBUTATENIEH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAaHUS BEILIECTBA.

UccnenoBanue anmabaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBS3U JHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHAeHcanus. MicnapeHue u kuneHue. Y aenbHasi TerioTa
napooOpa3oBaHMUsl.

HacellieHHblE W HEHachlIEHHbIE mnapbl. KaudecTBeHHas 3aBUCHMOCTD
MJIOTHOCTH U JIABJICHUS HACBIIIICHHOTO Mapa OT TEMIIEPaTypPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEPAaTyphl KUTICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Tépnoe Teno. Kpuctainuueckue u amopdHbie Tena. AHU30TPOINUs CBOMCTB
KpucTtayyioB. IlnaBrmeHne W Kpucramuzanus. Y JIeldbHas TEIIOTa IUIABJICHUS.
CyO6numarus.

Hedbopmanuu TBEpOTO Tena. Pactsbkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmaruii.

TennoBoe pacliMpeHue KUIKOCTEH U TBEPABIX Te, 00bEMHOE M JIMHEHHOE
paciipenyue. AHTapMOHU3M TEIJIOBBIX KOJICOAHUM YaCTHIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPrUn B Pa30BbIX MEPEX0JIAX.

YpaBHeHuE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KOA(DPUIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanunnspusie sBinenus. JlaBnenue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTpPOWCTBA U TEXHOJOTMYECKUE TMPOILIECCHI:  KUIKHE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpavuu.

TermmoBoe pacmmpeHue.

CBoiicTBa HACBHIILIEHHBIX MTAPOB.

Kunienune. Kunenue npu noHMXK€HHOM JaBJICHHM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnBbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanunisipasie siBJI€HUSA.

Mojean HeHbIOTOHOBCKOM JKUIKOCTH.
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Crioco0ObI u3MepeHus BIAXKHOCTH.

HccenenoBanre HarpeBaHus U IJIaBICHUS KPUCTAININYECKOIO BEIIECTBA.

Bunaer nepopmarmii.

Habmonenne manbix aedopMariuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3yueHune 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.

N3mepenune yaenbHO#M TEMIOoThI I1aBJIEHUS JIbA.

N3yueHne CBOMCTB HACHIILIEHHBIX MTAPOB.

N3mepenne abCOMIOTHON BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
OMEUIEHUU.

N3mepenne kodapuiimeHTa NOBEpXHOCTHOTO HATSHKCHHUS.

Namepenue monynst FOHra.

UccnenoBanure 3aBucuMOCTH  Jedopmainuu  pe3suHoBoro obpasma  oT
IPUJIOKEHHON K HEMY CHUJIBL.

Paznen 4. JiekTpoauHaMuKa.

Tema 1. Inekmpuueckoe noe.

OneKTpu3anms Tel U €€ MNpOSBICHMs. OJNEKTpUUYECKUM 3apsan. JlBa Buza
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, HIMAJIEKTPUKA U  MHOJYIPOBOJIHHUKH.
DJIeMEHTapHbBIN ANEKTPUYECKUH 3apsa. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsA/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kynona.

DJekTpuuecKoe nose. Ero neicTere Ha dJIEKTPUYECKHAE 3apsibl.

Hanpsoxénnocts  anextpuueckoro  moss.  IIpoOGHeiid  3apsna.  Jlunum
HaIPsKEHHOCTH DJIEKTPUUECKOTO MoJst. OTHOPOIHOE DIEKTPUUYECKOE TOJIE.

[ToTeHIHAIBHOCTB BJIEKTPOCTATHYECKOTO IMOJA. Pa3HOCTP NOTEHUMATIOB M
HanpspbkeHue. [loTeHnmanbHass SHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[ToreHnnan anexkTpocTaTHyecKoro noisd. CBa3b HANPSHKEHHOCTH TOJISL U PA3HOCTH
NOTEHLMAJIOB JUISl 3JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOro, TaK U
HEOJAHOPOIHOTO).

[IpyHIMT CyNepro3uuMy INEKTPUIECKUX TTOJIEH.

ITone Todeunoro 3apspma. Ilome paBHOMepHO 3apspkeHHOM cdephl. Ilome
pPaBHOMEPHO 3apsiKEHHOro 1Mo o0béMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
O0eckoHeyHOU TIOCKOCTH. KapTuHbl JMHUI HampspDKEHHOCTH JSTHX TOJEH U
SKBUIOTEHLIHUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHMKM B JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aps0B.

JIMDJIEKTpUKM B DJIEKTPOCTATUYECKOM  TIOJIE. Jwvsnexrprueckas
IIPOHUIIAEMOCTD BEIIECTBA.

KonpgencaTop. DneKTpo€MKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOHJIEHCATopa.
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[TapaiutenbHOE coeqnHeHne KOHAEHCATOPpOB. [locnenoBarenbHoe coeIMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

JIBU>KEHME 3apsSKEHHOM YaCTHUIIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: 3JIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPUOOpOB,
KOHJIeHCaTOphI, reHepaTtop Bau ne ['paada.

Hemoncmpayuu.

Y CTpONCTBO M MPUHLIMUII IEUCTBUS JJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX HIaPUKOB.

DIIEKTPUYECKOE TI0JIE IBYX 3aPSIKEHHBIX ITACTHH.

Monens anekTpoctaTudeckoro reueparopa (Baun e ['paada).

[IpoBOIHMKH B AIEKTPUYECKOM TIOJIE.

DIIEKTPOCTaTUYECKAs 3alUTa.

YCTpONCTBO U IEUCTBUE KOHAECHCATOPA ITIOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUUIOCKOTO KOHJEHCAaTtopa OT IUIOLIAax
IJIACTHH, PACCTOSHUS MEXIY HUMU U IUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MOJIS 3apsHKEHHOTO KOHJIEHCATOpa.

3apsiaKa 1 pa3psziKa KOHJIEHCATOpa 4epe3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomeol, npaKkmukym.

OueHka Cui B3aUMOJICUCTBUS 3apSKEHHBIX TE.

HaOnronenuie nmpeBpalieHus HEprun 3aps>KeHHOT0 KOHJIEHCATOpa B SHEPTHUIO
W3JIyYEHHS CBETOAMOMA.

N3ydeHnne npoTekaHusi TOKa B LIENHU, COJICPIKAIIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTECHIMAJIOB (HampsiKEHMUS ) npu
MOCJIETIOBATEILHOM COCIMHEHUH KOHJICHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Illocmoannwlit 31eKmpuyecKuii mox.

Cuina toka. IlocTOssHHBIN TOK.

VYcioBusL CymIeCTBOBAaHHUS MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOouHMKH
toka. Hanpspxkenue U u D1C E.

3akoH Oma /17151 yyacTka LenH.

DIIEKTPUUECKOE COMPOTUBICHUE. 3aBUCUMOCTb COMTPOTUBJIEHUS OTHOPOTHOTO
MPOBOJHUKA OT €ro JUIMHbI M IUIOIIAJA MOMNEPEYHOIO0 CEUCHUs. Y IEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBarenpHOE, MAPAILICIBHOE, CMEIIAHHOE COEIWHEHUE MPOBOJIHHUKOB.
Pacuér pa3zBerBnénnbIxX nekTpudeckux mneneil. [Ipasuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akon [[xoymns—Jlenmna.
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MOIHOCTE 3JIEKTPUYECKOr0 TOKa. TeruioBas MOIIHOCTb, BBIAEIsAEMas Ha
pe3ucrope.

DJIC v BHyTpeHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3aKoH OMa 7151 TOJTHOM
(3aMKHYTOM) BJEKTpUYECKON 1enu. MOIIHOCT, HUCTOYHMKAa ToKa. KopoTkoe
3aMBbIKaHUE.

KonnencaTop B e NOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHMYECKHUE MPOLECCH: aMIepMETD,
BOJILTMETP, PEOCTAT, CUETYUK DJICKTPUUECKOW SHEPTUU.

Hemoncmpavyuu.

N3mepeHne cuiibl TOKa U HaNPSHKEHUSL.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKAa OT HAIpSDKEHUS [JIs PE3UCTOpA,
JaMIIbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTb CONPOTUBIICHUS UMUIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN MTONIEPEYHOTO CEUYEHHS U MaTepuaa.

NccnenoBanre 3aBUCUMOCTH CUJTBI TOKA OT COMPOTUBIICHUS MPU MTOCTOSTHHOM
HaNpsHKEHUU.

[Ipssimoe n3mepenne DJ]C. KopoTkoe 3aMblKaHNE TaIbBAHUYECKOT0O 3JIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTUBIICHHUSI.

Crnioco0bl coennHeHHsI ICTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXIY MOJIOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LEIIH.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomuol, npaKkmuKym.

HccnenoBanne cMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBanne 3aBUCHMOCTM CWJIBL TOKAa OT HaNpsDKEHUS IS JIaMITbI
HAKaJIMBAaHMUS.

VYBenuuenue npejena u3MepeHust aMnepMmeTpa (BoJIbTMETPA).

N3mepenne D/IC 1 BHyTPEHHETO CONTPOTUBIICHHSI HCTOYHUKA TOKA.

HccnenoBanne 3aBucumMoctd DJ[C ragbBaHHMYECKOTO 3JE€MEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHHH.

HccenenoBanre pa3HOCTH NOTEHIIMAIOB MEX Y ITOJIFOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LEIIH.

HccenenoBanre 3aBUCMMOCTH TTOJIE3HONM MOLIHOCTH MUCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

OnekTpuyeckas NPOBOAUMOCTb  PAa3jIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOJUMOCTb TBEPJBIX METAUIOB. 3aBUCUMOCTbH COIPOTHUBIIEHHUS METAJIOB OT
Temneparypsl. CBEpXITPOBOINMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITYyYKOB.
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ITonynpoBOHUKH. CobcTBeHHas " IIPUMECHAs IIPOBOAMMOCTD
noJyrnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOJIUTAX. DIJIEKTPOJUTHYECKAs AUCCOIMALIUS.
OnekTponus. 3akoHsl Dapajes 11 AIEKTPOJIN3a.

OnekTpuueckuidi TOK B ra3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATENIbHBIMI
paspsia. PaznuuHble TUIIBI CAaMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuueckue ycCTpoWCTBA MU MNPAKTUYECKOE IMPUMEHEHHE: ra30paspsiIHbIC
JaMIbl, 3JIEKTPOHHO-TyueBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/L,
TpaH3UCTOp, (HOTOIMOM, CBETOUO I, TAJIbBAaHUKA, paUHUPOBAHUE ME/IU, BhITUIABKA
AITIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauyuu.

3aBUCHUMOCTb CONPOTUBIICHHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTE DIIEKTPOJIUTOB.

3akoHsbI anekTposinza Papazes.

HckpoBoni paspsa M IPOBOAUMOCTD BO31yXa.

CpaBHEHME POBOAMMOCTY METAJIOB U MTOJTYIPOBOIHUKOB.

OnHOCTOPOHHSASI TPOBOJAUMOCTD THO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HabGmronenue anexrponusa.

N3mepenne 3apsaa 0OTHOBAIECHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHUS  TEPMOpPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XapaKTEPUCTUKH AUOAA.

Du3NYeCKUH NPAKTUKYM.

CnocoObl u3MepeHus (PU3NYeCKUX BEJIMUYHUH C UCTIOIH30BaHUEM aHATIOTOBBIX U
IU(POBBIX M3MEPUTETBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AGCONIOTHBIE M OTHOCUTENbHBIE MOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEITUUHH.
OueHka rpaHul] HOrpeIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HW3MEPEHUW, HCCICAOBAHUW  3aBUCHMOCTEU
(¢u3nYecCKuX BENWYUH, MPOBEpPKA MNPEATIOKEHHBIX THUMOTe3 (BHIOOp M3 pabdor,
OMMUCAaHHBIX B  TEMAaTMYECKUX  pazlieJax «YUCHHYECKUU  HAKCIEPUMEHT,
nabopaTopHble padOThI, MPAKTHKYM).

MexknpeaMeTHbIe CBS3H.

Nzyuenue kypca ¢pusuku yriay0néaHoro ypoBHs B 10 kiacce ocyuiecTBisercs
C YY4€TOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH,
OMONOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Mescnpeomemnoie nonamus, c6A3aHHbIE C USYUEHUEM MEM 0006 HAYUHO20
no3nanuA: SIBICHUE, HAY4YHBIH (akT, rumote3a, (pusmueckas BeIWYMHA, 3aKOH,
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Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIe]b, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHU, U3MEepUTETbHBIE MPUOOPHI, UG POBast TabopaTopus.

Mamemamuxka: peunieHrue cucTeMbl ypaBHeHuU. JlunelHas GyHKUuMA,
napabosna, runep6osia, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekToph! 1 MX MPOEKIIMU HA OCU KOOPJIUHAT, CI0KEHHUE BEKTOPOB.

Buonozua: vexanudeckoe ABMXKEHHUE B XKUBOM mpupoae, nuddysus, ocMoc,
TEMJI000MEH >KHMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpesbl,
yTUIU3alusl OHMOOPraHUYeCKOro TOIUIMBAa JJIsi  BBIPAOOTKH  «TEIUJIOBOI» U
ANIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KANTMJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANIEKTPUUECKHE SIBJICHUS B )KUBOM MpUpoOIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, MOJydeHHEe HAaHOMAaTepUasoB, TEIUIOBBIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U ra3oB, KUJIKUE KPUCTAIUIBI, AIEKTPUUECKUE CBOMCTBA
METAJJIOB,  JJICKTPOJIMTHYCCKAs  JUCCOIMAINS, TalbBaHWUKA, DJICKTPOHHAs
MHUKPOCKOTIHS.

TI'eozpaghusa: BnaxHOCTh BO3IyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue ABMKEHUN C HCIOIH30BAaHUEM MEXaHH3MOB,
ya4€T CyXOTO W JKHJIKOTO TPEHUS B TEXHHUKE, CTATUYCCKUE KOHCTPYKITUU
(KpOHINTEHH, pemérdyaTbiec KOHCTPYKIIUHU), WCITOJIB30BAaHUE 3aKOHOB COXPAHCHUS
MEXaHUKA B TEXHUKE (THPOCKOI, BOJOMET W APYTHE), ABUTATEIh BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJAWIBHHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MIOJIYYCHHUSI COBPEMEHHBIX MAaTEpHaOB, B TOM YHCJIE HaHOMATEepUaJOB, U
HAaHOTEXHOJOTHH, 3JEKTPOCTATHUYECKas 3allUTa, 3a3€MJICHHE SJIEKTPONpHOOpOB,
ra30pa3psAHBIC JTAMIIBI, TTOJTYIIPOBOJHIUKOBEIE IPHOOPHI, TaTbBAHHKA.

11 KIIACC

Paszaeua 4. DiaekTpoaMHaMHUKA.

Tema 4. Macnummnoe noJe.

B3auMmopelicTBUEe TIOCTOSHHBIX MArHMTOB U MPOBOJAHUKOB C  TOKOM.
MarnutHoe mojie. BekTop MarHuTHOM WHIYKUWHW. [IpuHIMN Cyneprno3uuuu
MAarHMTHBIX NOJIEH. JIMHUKM MarHUTHOW UHIYKIIUU.

MaruutHoe 1oJi€ MPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. JIBUXKEHHE 3apSyKEHHON YaCTHUIbI
B OJJHOPOJHOM MarHuTHOM Tose. PaGota cunel Jlopenna.

MarnauTHoe noJjie B BeliecTBe. @PeppoMarHeTUKH, rapa- U IMaMarHeTUKH.
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TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHUC IIPOOCCChI: IMPUMCHCHHC

MTOCTOSIHHBIX MarHHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOABUTATENDL SIKOOH, YCKOPUTEIIH dJIEMEHTaPHBIX YaCTHII.
Hemoncmpavuu.

Kaprina  nuHMI  WMHOYKOMM ~ MarHATHOTO  MOJS  TOJOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KaptrnHa nHUI MarHUTHOM MHAYKIMU TOJISI JNIMHHOTO MPSIMOTO MTPOBOJHUKA
Y 3AMKHYTOTO KOJIBLIEBOTO MTPOBOJHUKA, KATYIIKU C TOKOM.

B3anmoselicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBrue cuibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

HaOmronenue nBuxeHust myyka 3JIeKTPOHOB B MArHUTHOM TOJIE.

[TpuHIMI JEUCTBUSA BJIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HccnenoBanne MarHUTHOTO TIOJISI IOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue 1€iCTBUS MOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cuibl Amrepa.

N3yuenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OrnpenenieHne MAarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBrieHnEe BIIEKTPOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MAarHUTHOMN
uHaykund. OJIC unaykuuu. 3aKoH DSJIEKTPOMAarHUTHOM uHAyKunu Papanes.
Buxpesoe anektpuueckoe nose. Toku Pyko.

OJIC mHAyKUMH B TPOBOJHUKE, JIBUKYIIEMCS B OJHOPOJHOM MAarHMTHOM
oJie.

[IpaBuiio Jlenna.

NupyktuBHOCTh. Karylika WHAYKTMBHOCTM B LENM MOCTOSIHHOTO TOKA.
SABnenune camounaykuuu. 3/JC caMOUHIyKIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKA C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHHu4eCcKrue yCTpOWCTBA M TEXHOJOTHMYECKUE MIPOLECCHI: MHAYKLIHMOHHAS
II€4Yb, COJICHOU/I, 3alUTa OT AJIEKTPU3ALNU TEJI IIPU ABUKECHUHA B MATHUTHOM I10JIE
3emun.

Hemoncmpavuu.

HaOmronenne siBeHUs 3JIeKTPOMAarHUTHOW HHIYKITHH.

UccnenoBanue 3aBucumoct IDJJC HHAYKUUMU OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.
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[IpaBuno Jlenua.

[Tamenne MarauTa B aJJIOMHHUEBOM (MEIHON) TpyOe.

SIBneHne CaMOMHIYKIHH.

Uccnenosanne 3aBucumoctd DJ]C caMOMHAYKIMU OT CKOPOCTH U3MEHEHHS
CHUJIBI TOKA B LEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomul, npaKmuKym.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Ornpenenenne MHIYKIMU BUXPEBOTO MATHUTHOTO TOJISL.

HccnenoBanue siBIEHUS] CAMOMHIYKIIHH.

COopka MoJ1eH 3JIEKTPOMAarHuTHOTO reHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarennHas cuctema. CBoOOIHEIE KOJICOAHUS.

I'apmonunyeckue konebanus. Kunemarnueckoe ¥ JUHAMHYECKOE OIHMCAHUE.
DHepreTuueckoe OMUcaHue (3aKOH COXpaHEHUs MEXaHWYECKOW 3Hepruu). BoiBon
JTUHAMHUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 UX IHEPTETHUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUSI.

Amvmuryna u ¢dasza xonedbanui. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYUHBI C aMILTUTyAaMU KoJie0aHul €€ CKOPOCTU U YCKOPEHUSI.

Ilepuon m yactora koneOanuid. Ilepumon ManabiX CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4YeCKOro MasiTHuka. llepuon cBOOOJHBIX KOJIEOAHMM MPYKUHHOTO
MasTHHKA.

[TonsiTue 0 3aryxaromux Konebanusx. BeiHy»)aeHHble KoneOanus. Pe3oHaHc.
Pe3zonancnas kpuBas. BinmsHue 3aryxaHMs Ha BHMJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuYecKue yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauyesu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0ebaTeIbHOTO ABIKCHHS.

Habmronenne He3aBUCUMOCTH MEPUOJIa MalbIX KoeOaHUil rpy3a Ha HUTU OT
aAMILTATY/IbI.

HccnenoBanne 3aTyxammux KojJeOaHui U 3aBUCUMOCTH MEPHOJia CBOOOIHBIX
KOJIe0aHU OT COMPOTUBIICHHUS.

UccnenoBanne konebaHui Tpy3a Ha MACCHBHOM TMPYKHHE C IEIBIO
dbopMupoBaHUs MIPEACTABICHUA 00 HI€aTbHON MOJIEIHN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUHU IIPH KOJIeOaHUAX TPy3a Ha MPYKUHE.

HccnenoBanre BHIHYKICHHBIX KOJIEOAHUN.

Habmonenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, npaKmuKym.
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N3mepenne mnepuona CBOOOJHBIX KOJEOAHUM HHUTSHOTO U MPYKHMHHOI'O
MasTHUKOB.

N3ydeHne 3aKOHOB JIBM)KEHUS TeJa B X0JI€ KoJIeOaHUI Ha yIIpyroMm IMojBece.

N3ydeHne NBUKEHUS HUTSIHOTO MAasiTHUKA.

[IpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/AbI 3aTyXAOLUX KOJIeOaHUH.

HccnenoBaHue BBIHYKICHHBIX KOJEOAHUH.

Tema 2. dnekmpomazcHummnbsle KoaeOAHUA.

Konebatenbubiii KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHWTHbBIE KOJeOaHUS B
uaeaJbHOM KojiebareabHOM KoHType. Popmyina Tomcona. CBsA3b aMIUIUTY/IbI
3apsijia KOHJAEHCATOpa ¢ aMIUIMTYAO0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs YIHEPTUHU B UCATbHOM KOJIeOaTeIbHOM KOHTYpE.

3aTyxaroiiue AJIEKTPOMArHUTHBIE KoJie0aHus. BrinyxaeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

IlepemenHpIii TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEICTByIOIEe 3HAUEHHE CHUJIbI TOKA W HANpsOKEHHs] TPU  pa3inyHON  Qopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHbli MEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllka
WHIYKTHBHOCTH B LIENIHM CUHYCOHUJAIBHOTO NEPEMEHHOrO TOKAa. PEe30HaHC TOKOB.
Pe3onaHnc HanpsKEHUN.

Wneanbusbiii  Tpancopmatop. IlpousBoacTso, mnepepadya v notpelieHue
ANEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKUE PHUCKU TIPU TIPOU3BOACTBE IIIEKTpo3Hepruu. KymbpTypa
VCIIOJIb30BAaHUS AJIEKTPOIHEPTUM B TOBCEIHEBHOM KU3HH.

TexHnYecKue yCTpOWCTBA M TEXHOJIOTHYECKUE IPOLECCHI: JJIEKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUU JJIEKTpONepeaay.

Jlemoncmpayuu.

CB00OOIHBIE HIIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTH 4aCTOTHI CBOOOHBIX KOJIEOAHUH OT HHIYKTUBHOCTH U EMKOCTH
KOHTYpA.

OcmiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHU.

I'eneparop He3aTyXarOMKX 3JIEKTPOMArHUTHBIX KOJIEOAHHIA.

Mogens 3JIEKTPOMarHuTHOTO T€HEPATOpA.

By eHHbIE CHHYCOUTATbHBIE KOJIEOaHUsL.

Pesncrop, Karymka MHAYKTMBHOCTH M KOHJEHCATOP B LENHU IEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1mocCnenoBaTeNbHOM COCAVUHEHHUH PE3UCTOPA, KATYLIKH
VHIYKTHUBHOCTH M KOHJIEHCATOPA.

VY cTpoiicTBO M IPUHITUI AEUCTBUS TpaHchopMaTopa.
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Mopaenp TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomut, RPAKMUKYM.

N3yuenue tpancpopmaropa.

HccenenoBanre NEpEMEHHOTO TOKAa 4Yepe3 IOCIIEIOBATENIbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTYUIKY U PE3UCTOP.

HabmroieHue 31eKTpOMarHuTHOTO pe30HAaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMACHUMHbBLE G0JIHbL.

MexaHuueckue BOJIHBI, YCJIOBHUS MX pacrnpocTpaHeHus. llomepeuHsle u
OpoAoJibHbIE BOJIHBL. [leproj, CKOpPOCTh pacHpoCTpaHEHHs W JJMHA BOJIHBI.
CBolicTBa MEXaHMYECKHUX BOJH: OTpaK€HHE, MpEIOMIIEHHE, MHTepPEpEeHLUs U
mudpakius.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBo€ 3arpsi3HEHHUE OKPYKarOIIe Cpeibl.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPaX€HUE,  MPEIOMIICHUE,
noJigspu3anus, uHTepdepeHuns u qudpakims.

[Ikaya 371€eKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagnuoCBs3U U TeNeBUACHUS. Patnonokanys.

DNEeKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpONCTBA M MNPAKTHUECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, pajap, paauolnpuéMHUK, TEIEBU30p, aHTEHHA, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi AMATHOCTUKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu.

OO6pazoBanue 1 pacpOCTPaHEHHUE MOMEPEUHBIX U MPOJOIbHBIX BOJIH.

Koneobmnromeecs Te10 Kak HCTOYHUK 3BYyKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

Habmonenue otpakeHus: ¥ MpeaoMIICHHUS] MEXaHUUYECKHUX BOJIH.

Hab6mronenune natepdepenninm u qudpakimi MEXaHUIECKUX BOJTH.

AKyCTUYECKHN PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro IPUMEHEHUE.

Habmionenue cBA3M T'POMKOCTH 3BYKa MU BBICOTHI TOHA C AMIUTUTYJIOW H
4acTOTON KosieOaHuil.

HccenenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJsspu3anys, nudpakius, nHTepdepeHns.

Oo6napyxeHue nHGPaKPacHOTO U YIbTPAPHOIETOBOTO U3TyUCHU.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomul, npaKmuKym.
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N3yuyeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeEliHOE pacHpOCTpaHEHHUE CBETA B OJHOPOJHOW cpene. JIyu csera.
ToYeyHbIl HICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne nM300pakeHuil B
iockoM 3epkane. Cheprudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. OTHOCUTENbHBIN NTOKa3aTenb npesioMyeHus. [TocTOSIHCTBO 4acTOThI
CBETA U COOTHOUIEHHWE AJIUH BOJIH MPU MEPEXO0AE MOHOXPOMATHYECKOTO CBETA YEPE3
TpaHUIly pa3zeiia IByX ONTHYECKHUX CPEL.

Xona nyueir B mpusMe. ucnepcusi cBera. CloxkHBIM cocTaB 0ejIoro cperta.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIi yroy MOJIHOTO BHYTPEHHETO
OTpaKEHHUS.

Cobuparomirie U pacceuBaroiue JUH3bl. ToHkas nuH3a. DOKyCHOE paccTosHUE
U ONTHYECKAas CUJIa TOHKOW JIMH3bl. 3aBUCUMOCTh (POKYCHOTO PACCTOSTHUS TOHKOM
chepuyeckoil JUH3BI OT €€ TEeOMETPUM M OTHOCHUTEIBHOTO MOKa3aTens
IIPEJIOMJIICHHS.

dopmyiia TOHKOU JIMH3BL. Y BEJIUYEHUE, 1aBAEMOE JIUH30M.

Xoxa nyda, MPOLIEANIETO JIMH3Y II0J MPOW3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. lloctpoenne wu300pakeHUH TOYKM M OTpe3Ka MpsSMOM B
coOMparolnX U pacCEMBAIOIINX JUH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. a3 kak ontuyeckas
cucrema.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONITUKHU.

BonnoBass ontuka. UWurepdepenmus cBera. KorepeHTHbIE HMCTOYHHKHU.
YcnoBuss HaOmONEHWS MAaKCMMyMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT JBYX KOIE€PEHTHBIX MCTOYHHUKOB. [Ipumepsr Kiraccumuecknx
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBera. [udpakuuonHas pemérka. YciaoBue HAOTIOIEHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM MAaJACHUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TUGPAKIIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHu4eckue yCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHl: OYKH, JIYIa,
nepuckomn, (oroamnmapar, MHUKPOCKOTN, MPOEKIIMOHHBIN ammapar, MpPOCBETICHHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpavuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanne npenomieHus CBETa.

Hab6mronenne moaHOro BHyTpEHHEro OTpakeHus. MoJiesnb CBETOBO/IA.

HUccnenoBanne Xxoaa CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPaJUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBONCTB M300payKEHUH B JTMH3aX.

Mogenu MUKpOCKOIIa, TeJecKomna.

Habmronenne natepdepeHnnu crera.

HaGaronenre 1BeTOB TOHKUX TUIEHOK.

Habmonenne nudpakiuu ceera.

N3yuenne nudpakiimOHHON peEéTKY.

Ha6monenne nudpakiimuoHHOTO CIIEKTpA.

HabGmionenue nucnepcuu cBera.

HabGmrogenue nonsipu3anuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHUS] MEXaHUYECKUX HATIPSAKEHUM.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

M3mepenue nmokasaresns NpeaoMIeHUs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenune (HoKyCHOTO pacCTOSHUS paCCEUBAOIINX JIUH3.

[Tonyyenue n300paxkeHus B CHCTEME U3 MIIOCKOIO 3epKaia U JTUH3bI.

[Tonyuyenue n300paxxeHust B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBanue T€I€CKOMUYECKAX CUCTEM.

Hab6monenune nudpakuuu, nHTEp)EpeHNH U MOISPU3ALUN CBETA.

N3ydenne noyisspusannm CBETa, OTPAXKEHHOTO OT IMMOBEPXHOCTU JUAJIEKTPHUKA.

N3yuyenue nuaTepPEpeHIINN JJA3€PHOTO N3JIYUYECHHS Ha IBYX LIEIAX.

HabGmronenue nucnepcum.

Habmronenue u nccienoBanue TuppakiimOHHOTO CIEKTPA.

N3mepenne 1imHbl CBETOBOW BOJIHBI.

[Toydyenue criekTpa M3ITyYEHUS] CBETOAMOA TIPHU TOMOITH AUGPAKITMOHHOM
PELIETKMU.

Paznen 6. OcHOBBI cIelIUAJIbHOI TEOPHMH OTHOCUTEJILHOCTH.

I'pasuIBl TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. [locTynaTel crienuansHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. lIpeoOpa3zoBanusi  Jlopenna.
VYcnoBue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJIeHUE
BPEMEHU U COKPALICHUE JJINHBI.

DHeprust 1 UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPTrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIBI. JHEPrus
ITOKOSI.
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TexHuyeckue yCTpONCTBA U TEXHOJOTHMUECKHUE IMPOLECCH: CIYTHUKOBBIE
NPUEMHHKHU, YCKOPUTENH 3apPSKEHHBIX YaCTHLL.

YyeHnvyeckui HSKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

Onpenenenne WMNyJIbCa W DHEPIHM  PEISTUBUCTCKUX dactuil  (TI0
doTorpadusm TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3znen 7. KBantoBasi ¢pusuka.

Tema 1. Kopnyckyaapno-60ano60it oyaausm.

PaBHOBecHOE TerioBoe M3IydeHHE (U3IydeHUE aOCONIOTHO YEPHOTO Tena).
3akoH cMenlenns Buna. I'nnoresa [lnanka o kBaHTax.

®oToHBI. DHEPrUsi U UMIYILC (HOTOHA.

dororpdext. Onbitel A. I'. Cronerosa. 3akonsl hororddekra. YpaBHeHHE
OiHireitHa 11t potodrddexra. «KpacHas rpanuiay gororddexra.

JlaBnenune cBeta (B YAcTHOCTH, JaBJ€HHWE CBeTa Ha aOCOJNIOTHO
MOTJIOMIAIONIYI0O W a0COJIOTHO OTpakarollyro mnoBepxHocTh). Ombitel II. H.
JleOenena.

BousiHoBele cBoricTBa yactul. Boisasl ne bponid. [InuHa BosiHbl ne bpouns u
pa3Mepbl 00JacTH JIOKaIM3allMu JABWXKYyIeWcs d4actuubl. KopmyckymisipHo-
BOJIHOBOM Ayanu3M. [{udpakuus 37eKTpOHOB Ha KpUCTAILIAX.

Crneunduka nzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEAEIEHHOCTEM
I'eitizendepra.

TexHnyecKkue yYCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: CHEKTPOMETP,
(doTornemMeHT, (OTOJATUMK, TYHHEIbHBIA MHKPOCKON, COJHEYHas OaTapes,
CBETOAMO/I.

Jlemoncmpauuu.

®oto3(hPeKT Ha YCTAHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEIIHETO (poTo3dexTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTUBJICHUS  MOJYINPOBOJAHHKOB  OT
OCBEILIEHHOCTH.

Ceeroaunop.

Conneunas Oatapes.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomot, nPAKMUKyM.

Hccnenosanue potopesucropa.

N3mepenne nocrosiaaoM [Imanka Ha ocHOBe HcciienoBanus HoTodddexTa.

UccnenoBanre 3aBUCUMOCTHU CUJTBI TOKA Y€PE3 CBETOMO/] OT HAMPSHKEHUS.

Tema 2. Duzuxka amoma.

OneITel MO HCCIEIOBAHUIO CTpoeHUsi aroMa. I[lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatst bopa. M3ny4yenue u nornomierre GOTOHOB MPU MEPEXOAE aTOMA C
OJIHOTO YPOBHS 3HEPTUHU HA JIPYTOM.
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Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUH aTOMA BOJAOPOJA.

CnoHTaHHOE M BBIHYX/ICHHOE M3JlydyeHue cBeTa. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLECCHI: CIEKTPaJIbHbBIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopra.

HabGmronenne nuHe4aThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUNKA MOHUZUPYIOIIUX YACTHLL.

Ornpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

HabGmronenue nuaeityaToro cnekrpa.

HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJA U U3MEPEHHUE
noctosiHHOM Puibepra.

Tema 3. @u3zuxka amomnozo A0pa u INEMEHMAPHBIX YACMUY,.

Hyxknonnass moxens snpa I'eiizenOepra—lBanenko. 3apsa sjapa. MaccoBoe
yucio saapa. 3otonsl.

PanuoaktuBHOCTh. Albda-pacnaj. DJIEKTPOHHBIA M IMO3UTPOHHBIA Oera-
pacnan. ['amma-usnydeHue.

3aKOH paJMOAKTHUBHOIO pacrnaja. PaauroakTUBHBIE H30TONBI B MPHUPOJE.
CBolicTBa MOHM3HUPYIOUIETO HU3Jy4YeHHUs. BlMsHUE PaguOaKTUBHOCTH HA >KUBBIC
opranusmbl. EcrecTBeHHbIN POH n3nydyenus. Jozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifpe. A nepHblie cuibl. JlepekxT maccel sapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepueie peaktopsbl. [Tpobnemsl
YOPABIAEMOIO0 TEPMOSJACPHOTO CHUHTE3a. OJKOJOTHYECKHE AaCMEKThl Pa3BUTHUSA
SAIEPHON SHEPIETUKH.

MeToapl perucTpauy U UCCIAEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJCUCTBUS. bapuoHbBI, ME30HBI W JICITOHBI.
IIpencraBnenne o Crannaptaon Mmoaenn. KBapk-rirooHHas MOJENb aApPOHOB.

®uzuka 3a npenenamu CranmaptHod moxaenu. TéMHas Marepus U TEMHas
SHEprusl.

EnunacTBO (przmdeckoit KapTHHBI MUPA.

TexHn4eckue yCTporucTBa U TEXHOJIOTUYECKHE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, TEpMOSIZICPHBIN peakTop, arToMHast 60Mba, MarHUTHO-
pe3oHaHCcHas ToMorpadusi.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

HccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM (oTorpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

W3ydyeHune nmoriomnieHus: 6eTa-4yacTull aTFOMAHHEM.

Pa3znea 8. JjeMeHTHI aCTPOHOMUM U ACTPOPU3UKH.
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Ortarbl pa3BUTHS aCTPOHOMUH. [IpHUKIanHOE U MUPOBO33PEHUECKOE 3HAUECHHE
actpoHoMuu. [IpuMEHHMMOCTh 3aKOHOB (U3HKU JUIsI OOBSCHEHUS MPUPOIbI
KOCMUYECKUX OOBEKTOB.

Meronbl aCTpOHOMHUYECKUX HccienoBaHU. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaJMOTEIECKOIBI, BHEATMOC(hEpHAst ACTPOHOMHSI.

Bun 3Bé3aHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBUKEHHE.

ConHeuHas cucrtema.

Connue. ConmHeuHast akTUBHOCTb. McTounuk sHeprun CoJiHLIA U 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTHKU. [[narpaMMa «CrieKTpaibHbIN KJIacc —
CBETHUMOCTb». 3BE3NbI TJIABHOM IMOCIEIOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» IS 3BE3] TJIABHOW IOCJIEIOBATEIBHOCTH. BHYTpEHHEE CTpOEHHE
3BE311. COBpEMEHHBIE IMPEJICTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoyHIa U
3BE3/. DTallbl )KU3HHU 3BE3]I.

Mueunsiii [Tyte — nHama ['anaktuka. [lonoxkenune m aBukenue CoJsiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHBIE ABIPHL B sAApax
rajakTHK.

Bcenennas. Pacmmmpenne Beenennoii. 3akon Xa66sa. Pazoeranue rajakTuk.
Teopus boapioro B3psiBa. PeMKkTOBOE U3IIyYeHHUE.

Macmtabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npoOiaemMbl aCTPOHOMUHU.

Yuenuuecxkue naonrooenus.

HaGmronenus 3BE31HOTO0 HEOA HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JJIs ONpeieseHUs MOJ0XKEHUsT HEOECHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Hsi CeBEpHOrO MOJyIIApHUs U SIPKUE
3BE3/BI.

Habmionenuss B Tenmeckon JlyHbl, TUtaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHHM.

Du3HYeCKUH NPAKTUKYM.

Crioco0b1 n3MepeHust (U3NYECKUX BETUUHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX W3MEPUTEITHHBIX TPUOOPOB W KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCONIOTHBIE 1 OTHOCUTENIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEIHUUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
¢bu3nuecknX BENIWYMH, MPOBEPKa MPEIIOKEHHBIX TUNoTe3 (BBIOOp u3 pador,
ONMCAHHBIX B  TEMATHUYECKUX  pasleiiax «YUYEHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O6o0maroiiee NOBTOPEHNE.
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O0o061eHne U cucTeMaTu3alus cofepx aHus pa3ienoB Kypca «MexaHukay,
«MonekynspHas pU3uKa 1 TEpMOJAUHAMUKAY, « DNEKTpoArHaMUKay», «Konebanus n
BOJIHB», «OCHOBBI CHELUAIBHOM TEOPHUH OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, « IMeMEHTHl ACTPOHOMUHU U ACTPOPUBUKNY.

Ponb ¢usuku u acTpoHOMHMM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COILIMAJIbHON U 9TUYECKOM cdepax AesITeIbHOCTH YeTIOBEKA, POJIb U MECTO (PU3UKH U
aACTPOHOMHMHM B COBPEMEHHON Hay4YHOW KapTHHE MHUpa, 3HAUEHUE OIMHUCATEIbHOW,
CHUCTEMATH3UPYIONIECH, OOBSICHUTEIbHOW W  TMPOTHOCTHYECKON  (QyHKIMI
buznueckoi Teopuu, poiib GU3NUECKOM TeOpUr B (POPMUPOBAHUM TIPEACTABICHUM
0 (u3MUYeCKON KapTUHE MHpA, MECTO (PU3UUYECKON KAapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUNA O TPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca dpuszuku yriayonaéHHoro ypoBHs B 11 kiacce ocyliecTBisieTcs
C Y4YETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBS3€M C KypcamMu MaTEMaTHKH,
OMOJIOTMHU, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnoie ROHAMUA, CEA3AHHBIE C U3YUECHUEM MEM 0008 HAYYHO20
NO3HaHuA: SIBICHHWE, Hay4yHbId (aKT, rumnoresa, (punMyeckas BEIWUYMHA, 3aKOH,
TEeOopus, HaONIOJEHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUMN, U3MEPUTENTBHBIE TPUOOPHI, ITUdpOBas 1adopaTopus.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHUW. TpUroHOMETpUYecKue
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOKJIECTBO. BEKTOpBI M MX MPOEKIHH Ha OCH KOOPJAUHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 3meMeHTapHBIX (GyHKUMNA. [Ipu3Haku 1omoOMS TPEYroJbHUKOB,
ompeiesieHHEe TUIOMAIU TIIOCKUX (GUryp u o0béma Tel.

buonocua: >nektpuyeckue SBICHUS B KUBOW MpUPOJE, KoJieOaTellbHbIE
JIBWKEHUST B JKMBOW MPUPOJE, HKOJIOTMYECKUE PHUCKH TMpPU TMPOU3BOICTBE
ANEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHUE  OKPYKAIOIIEH  cpensl,
yJIbTPa3ByKOBasi JIMarHOCTHKAa B MEIULMHE, OINTUYECKHE SBJIECHUS B >KHUBOU
IpUpOE.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAs] CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3MbI 00PAa30BaHUS KPUCTAIITNYECKON PEIIETKH, CTIEKTPATbHBIN aHAU3.

I'eocpagpua: ™arHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
doTochEMKA 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
AIIEKTpoBUTATENb SIKOOM, reHepaTtop MEepEeMEHHOro TOKa, MHAYKIMOHHAs Iedb,
JMHUM 3JIEKTpONepead, IEKTPOABUraTeNb, pajgap, paIuoNpUEMHHUK, TEJIEBU30D,
anTeHHa, TteiepoHn, CBY-meub, yapTpa3ByKoBass JHArHOCTHUKAa B TEXHUKE,
IPOEKLUMOHHBIN anmapaT, BOJIOKOHHAsI ONTHKA, COHEYHasi OaTapesi, CHyTHUKOBBIE
NPUEMHUKH, SAEPHAS SHEPreTUKA U DKOJIOTMYECKUE aCIIEKThI €€ Pa3BUTHS.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIHEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaTbl OCBOEHMS YydeOHoro mnpeamera «Dusnkan
JOJDKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIINXCSl PyKOBOJICTBOBAThCS
c(OpMUPOBAHHON BHYTPEHHEH MO3ULMENH JINYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTALIMM, MO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAaJULMOHHBIM IIEHHOCTSIM POCCUHCKOIrO OOIIECTBa, PACHIMPEHUE >KM3HEHHOIO
OMBITA W OINBITA JIEATEIBHOCTH B IIPOLIECCE PEAIM3alMU OCHOBHBIX HaIlPaBJICHUM
BOCIIUTATENIbHON JESATEIbHOCTH, B TOM YHCIIE B YACTH:

IrPa’XKAAHCKOr0 BOCIIUTAHUA:

e c(OPMUPOBAHHOCTD I'PAKAAHCKON MO3UIIMN 00YUaIOIIETOC KaK aKTUBHOTO
U OTBETCTBEHHOTO YJI€HA POCCUUCKOIro 00IIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIEYETOBEUECKMX T'YMAHUCTHYECKUX U
JE€MOKPATUYECKUX LIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOliecTBa, Yy4yacTBOBaTh B CaMOYIpaBiI€HMH B 0Opa30oBaTEIbHOU
OpraHu3allNy;

e YMEHME B3aUMOJCHCTBOBaTH C  COLUMAJIbHBIMM  WHCTUTYTaMHU B
COOTBETCTBHHM C UX QYHKUUAMH U Ha3HAUCHUEM;

e TOTOBHOCTb K T'YMaHMTapHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMS

e chOpMUPOBAHHOCTH POCCHICKOU rpaXXJaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHHSIM
POCCHUNCKHX YUEHBIX B 00JIaCTH (PU3UKH U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHHS;

e CIIOCOOHOCTH OLICHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHCIIE B JEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JUYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro.

3CTETHYECKOT0 BOCIIUTAHHUSA:

e DOCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOUYas JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PUINUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHMSI:
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e HHTEpEC K pa3nu4HbIM chepam mpodecCuoHAIBHON AeSTEIHHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyaymieit npodeccun U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIC
TUTAHBL;
e TOTOBHOCTH U CLIOCOOHOCTBH K 00pa30BaHUIO U CAMOOOPa30BaHUIO B 00JIACTH
(GU3MKY HA TPOTSKEHUU BCEU KU3ZHH.
IKOJIOTHY€ECKOr0 BOCTIUTAHUS:
e Cc(POPMUPOBAHHOCTH DKOJIOTMUECKOW KYJIBTYPhl, OCO3HAaHHUE TI00aTBLHOTO
XapakTepa SKOJOTUYECKUX TPOoOIIieMm;
e IUIAHUPOBAaHUE U OCYIIECTBICHUE JIEHCTBUI B OKpYXalolled cpeie Ha
OCHOBE 3HaHUS 1eJIeil YCTOMUHNBOIO Pa3BUTHS YEJIOBEUECTRA;
e pACHIMPCHHE OIbITa JICATCILHOCTH 3KOJOTHYSCKON HAIPaBICHHOCTH Ha
OCHOBE MMCIOIINXCS 3HAHUH 10 (PU3HKE.
LHEHHOCTH HAYYHOT'0 MO3HAHUS:
e chOopMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHS (PU3UYECCKON HAYKH,
e OCO3HAHME IIEHHOCTH HAYYHOH AESTeThHOCTH, TOTOBHOCTh B IpOIiecce
U3y4YeHHUS] (DU3UKHA OCYIIECTBIISTH IPOCKTHYIO M HCCIEIOBATEIBCKYIO
NeSATEIHPHOCTDh WHINBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/JbHBbIC YHHBEPCAJIbHBIE Y4eOHbIC 1eHCTBUSA
ba3oBble jjornyeckue aeiicTBuA:
e CAMOCTOSITENIBHO  (OPMYJIHMpPOBATh MW  AKTYaJU3HpPOBaTh MpPoOJiEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
e OIPENENATh LENIH JIEATEIbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JNOCTH)KECHUS;
e BBIABIAITH 3aKOHOMEPHOCTM M IIPOTUBOPEYMS B PpaccMaTPUBAEMBIX
(GU3NYECKUX SIBICHUSX;
e pa3palaThIBaTh IUIAH PEHICHUS MPOOJIEMBI C YUETOM aHAJIN3a UMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
e BHOCUTb KOPPEKTHBBI B JEITEIBHOCTb, OLIEHUBATh COOTBETCTBHE
PE3yIbTaTOB LIEJIAM, OLICHUBATh PUCKHU ITOCIEACTBUN NEATEIBHOCTH;
e KOODAMHHMPOBATb U BBINOJHATH pabOTy B YCIOBHUSX PpeajbHOTO,
BUPTYQJIbHOTO M1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;
e pa3BUBATh KPEATHMBHOE MBILUICHHUE MTPU PEIICHUHN KU3HEHHBIX MPOOIEM.
ba3oBble uccienoBareabcKue AeCTBUSA
e BIAJACTb HAYYHOU TEPMUHOJIOTHEU, KIFOYEBBIMA NMOHATUAMH U METOJAMHU
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e BIAJETH HaBBIKaMU y4eOHO-HCCIIeI0BATEIIHLCKON u MPOEKTHOM
JeSTENbHOCTU B 001acTH (DU3UKH, CIHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOATETILHOMY TIOMCKY METOJIOB pelieHus: 3a1ad  (pU3UYeCcKOoro
COJIEpKaHUsl, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IMO3HAHUS;

e BIAQACTh BUJAMU JEATEIBHOCTH [0 MOJYYEHHIO HOBOI'O 3HAHUA, €ro
MHTEpIpETaIliy, MPeoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUeOHBIX
CUTyallUsX, B TOM YHCIIE MPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIACTU
buzuku;

e BBISBIATh NPUYMHHO-CIIEJICTBEHHBIE CBS3M M AKTYaJM3UPOBATh 3a/ady,
BBIBUraTh TUNOTE3Yy €€ pEIICHWs, HaXOAuThb apryMEHThl  JUIS
JI0Ka3aTeNbCTBA CBOMX YTBEPKACHUM, 3a/aBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

e QHAJIM3HUPOBATH TOJIYYEHHBIE B XOJI€ pEIICHUSA 3aJayd Pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JTOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCJIOBUSX;

e cTaBUThb U (opMyaUpOBaTh COOCTBEHHBIE 33Jaud B 0Opa30BATEIHLHOMN
NESATeTLHOCTU, B TOM YHUCJIE TIPU U3YUYECHUU (PUBUKH;

e J1aBaTh OIIEHKY HOBBIM CHUTYaIIMsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

e YMETh TNEPEHOCUTh 3HAHUSA MO (U3MKE B TNPAKTUUECKYIO 00JIacTh
KUZHEACATEITLHOCTH;

e YMETh MHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTElH;

e BBIJIBUTaTh HOBBIE UJEH, IPEAJIaraTh OPUTHHAIBHBIC MTOIX0/IbI U PEIICHHUS;

e CTaBUTb MPOOJIEMBI U 3aJ]a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ undpopmanmeii:

e BJIAJETh HABBIKAMHU MOJYyUYECHUS MHOOPMALIUK (PU3UUECKOTO COJICPHKAHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISITh TOUCK,
aHAIN3, CHCTEMATHU3AIMI0 M WHTEPIPETANNI0 HWH(POPMAIMHA PA3TUIHBIX
BUJIOB ¥ )OPM TIPEACTABIICHIS;

e OIIEHWBATH JJOCTOBEPHOCTH MH(POPMAIIHH;

e HCIOJB30BAaTh CpenCcTBA HMH(GOPMANMOHHBIX W KOMMYHHKAIIHOHHBIX
TEXHOJIOTUA B  PEUNICHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHW3alMOHHBIX 33/lad C COONIOJICHUEM TPEOOBAHUI SPTOHOMUKH,
TEXHUKA O€30IMaCHOCTH, THUTHEHBI, PECypCOCOEpexeHHs, TMPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON O€30MaCHOCTH;

e CO3/1aBaTh TEKCThI (PHU3UYECKOTO COJACPKAHUSA B Pa3IUYHBIX (hopmarax c
y4€TOM Ha3zHayeHUsT HWHGOpPMAMK W IIEJICBOM ayAUTOPHH, BBIOUpAs
ONTUMAJIbHYIO (DOPMY MPECTABICHUS U BU3YyaTU3AIINH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:
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e OCYIIECTBIATH OOIIEHWEe Ha Ypokax (UMK U BO BHE-YPOUHOU
NEeSITENIbHOCTH;

e pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTyallMi M CMATYaTh
KOH(ITUKTHI;

e Ppa3BEPHYTO M JOTUYHO H3JIaraTb CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3bIKOBBIX CPEJCTB;

e TIOHMMATh U UCIOJIb30BATh NPEUMYILIECTBA KOMAaHIHON U UHAUBUIYAIBHOM
padoTHI;

e BBIOMpPATh TEMATHUKY M METOJbl COBMECTHBIX JECUCTBHM C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN KaXKJIOTO YI€HA KOJIJIEKTHUBA;

e TMPUHUMATHh LEJIHM COBMECTHOW JIE€ATEIBHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JIOCTHKEHHUIO: COCTABJISTH IUIAH
JeNCTBUH, pacnpeiesaTh POk ¢ YYETOM MHEHUNW YYACTHUKOB, 00CYXIaTh
pE3yNbTaThl COBMECTHOM pabOTHI;

e OIEHMBATh KAYECTBO CBOEro BKJIAJa M KaXJIOT0 YYaCTHHKAa KOMaH/bl B
o0l pe3yabTaT no pa3pabOTaHHBIM KPUTEPUSIM;

e IpejylaraTh HOBbIE NPOEKTHI, OLUEHUBATh HJIEM C MO3ULUU HOBU3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

e OCYIIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3IUUHbBIX
CUTYalUsX, IPOSBIATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcajibHbIe y4eOHbIe eiCTBUSA
Camoopranusanus:

e CaMOCTOSITEJIbHO OCYIIECTBIISITh IO3HABATENbHYIO IEATEIBHOCTD B 00JaCTH
(U3MKU ¥ aCTPOHOMUH, BBISIBISATH NPOOJIEMBI, CTAaBUTh U (POPMYJINPOBATH
COOCTBEHHEIC 3a]1a4H;

e CAMOCTOSITEJIBHO COCTAaBJIATH IUJIaH PELICHUs PAacUETHBIX U Ka4€CTBEHHBIX
3aja4, TUIaH BBIMOJHEHUS MPAKTHUECKOH pabOThl ¢ YYETOM HMEIOUINXCS
pPECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHIA,

e J1aBaTh OLEHKY HOBBIM CUTYallUsIM;

e pacmUpsTh paMKU y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

e JleNaTh OCO3HAHHBIN BBIOOpP, APryMEHTUPOBATH €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 32 PEILECHUE;

e OIICHMBATh MPUOOPETEHHBIN OTIBIT;

e CMocoOCTBOBATh (HOPMHUPOBAHUIO W TPOSIBICHUIO JPYIUIMA B 0OJIACTH
(¢u3KMKHU, MOCTOSHHO TOBBIIIATH CBOW 0OpPa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJ/Ib, 3MOLMOHAIbHBIN HHTEJVICKT:

e J1aBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCUTbh KOPPEKTUBBI B IESTEIbHOCTD,

OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;
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e BIQACTh HaBBIKAMU IIO3HABAaTEIbHOW pe(dIeKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JACHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTAaTOB U
OCHOBAHMUI;

e HCIOJIb30BaTh MPUEMBI peIICKCHH JIJIsI OLICHKH CUTYaIliH, BEIOOpa BEPHOTO

pelieHus;

e yMETh OIICHHBATh PUCKHM U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO UX
CHUKEHHUIO;

e TMPUHMMATh MOTHBBI M apryMEHTHl APYIHX IPU aHAIM3E pPE3yJIbTaTOB
NeSITENIbHOCTH;

e TIPUHHUMATH CeOsl, MOHMUMAsi CBOM HEJOCTATKHU M IOCTOMHCTBA,
e TMPUHMMATh MOTHUBBI M apryMEHTHl APYTUX TPU aHAIM3E Pe3yJbTaTOB
JCSATCIBHOCTH;
e TMPU3HABATh CBOE MPABO W MIPABO JPYTUX HA OITUOKH.
B mpormecce AOCTHMXEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMBI TI0
dbuzuke IS ypOBHS cpeaHero oOmero o00pa3oBaHUs Yy O0y4arOIIMXCS

COBEPIIICHCTBYETCS AYMOITMOHAIIbHBIN WHTEIUICKT, TIPE IO Iar afOIIIHA
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHHWA,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

SMOIIMOHAJILHOE COCTOSIHUE, BUACTh HANPABIEHUS Pa3BUTHSA COOCTBEHHOM
AMOLIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIHOCOOHOCTHh aJalTHPOBATHCS K
AMOLIMOHAJILHBIM HW3MEHEHUSIM M TIPOSBIATh T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOIIEH CTPEMIICHUE K TOCTKECHUIO LEIU
U yCIIEXy, ONTUMHU3M, HHULIMATUBHOCTh, YMEHHE JI€CTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIIATHUH, BKJIIOYAIOIIEH CHOCOOHOCTh TMOHMMATh AMOLIMOHAIBHOE
COCTOSIHME JPYTUX, YYUTHIBATH €r0 NPHU OCYIIECTBICHUH OOIEHUS,
CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

e COIMANBHBIX HABBIKOB, BKJIIOYAIOMIUX CHOCOOHOCTh  BBICTPAUBATh
OTHOLIEHUSI C APYIMMH JIOJbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC H
paspemniaTh KOHQIUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 10 knacce npeaMeTHbIC Pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y OOYUAIOIIMXCSI YMEHUM:
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e TMOHMMATh pOJb (PU3UKK B DKOHOMUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COIMATBHOM W OJTUYECKOM cdepax AesITeIbHOCTH
YeJIoBeKa, POJib U MECTO (PU3MKU B COBPEMEHHOM HAy4YHON KapTUHE MUPA,
3HAUEHHUE OIMHCATEIbHON, CHUCTEMATHU3UPYIONIEeH, OOBSICHUTEIHHOU U
NPOTHOCTUYECKOW ~ (DYHKIMI  (PU3MYEeCKOM TEOpHUHM —  MEXaHUKH,
MOJICKYJISIPHOW (DU3UKM U TEPMOJUHAMUKH, POJIb (U3UUECKOM TEOpHUH B
(dbopMUpOBaHUY TIPEICTABICHUN O (U3NUECKON KapTUHE MUPA;

e pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENEeH (U3HUECKUX TeJl U MPOIECCOB
(sBNeHUI): MHEpIUaIbHAs CHCTeMa OTCcuéra, aOCOJIIOTHO TBEPAOE TEJo,
MaTepHualibHasi TOYKa, PaBHOYCKOPEHHOE JBUKEHUE, CBOOOHOE MaJIeHHeE,
a0CoOJIIOTHO yrIipyrasi jaedopmarius, aOCOJIOTHO YIPYroe W aOCOJIFOTHO
HEYIIPYrOo€ CTOJIKHOBEHHUS, MOJEIM Ta3a, KUIAKOCTH U TBEPIOIO
(KpUCTAIIMYECKOr0) Teja, UIealIbHBIM Ta3, TOUCYHBIN 3apsijl, OJTHOPOJIHOE
AIEKTPUYECKOE TOJIE;

e pasnuyaTh ycioBHs (TpaHULbI, 00JIACTH) MNPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MMOHUMAaTh BCEOOIMI xapakTtep (yHIaAMEHTAJIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e QHAIM3UPOBATh U OOBICHATH MEXAaHUYECKHE TMPOIECChl U SIBJICHHS,
UCIIO0JIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKH (OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JIBIXKCHUS, (POpMyJbl KHHEMATUKH PABHOYCKOPEHHOTO
NBWKEHUS, TpeoOpazoBaHus [amuiess Jyisi CKOPOCTH M TEpeMelleHUs,
3akOHbl HbIOTOHA, TIPUHIMII OTHOCHUTENBHOCTH ['amuies, 3aKoH
BCEMUPHOTO TATOTECHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKOMN
SHEPIruM, CBsI3b PAabOTHI CUJIBI C M3MEHEHUEM MEXAHUYECKOW SHEpPTruu,
YCJIOBUSI paBHOBECHUs] TBEPJAOTrO Teia), NpPU HATOM HCHOJIb30BAThH
MAaTEMaTH4YE€CKOE BBIPAKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUSA TPUMEHUMOCTH
¢uznuecknx 3aKOHOB: TpeoOpa3oBaHWi ['amuies, BTOPOrO W TPETHETO
3akOHOB HbBIOTOHA, 3aKOHOB COXPAHEHHS MMITYJIbCA U MEXAHUYECKOU
SHEPIrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHANM3HUPOBATH U OOBSICHATH TEIJIOBBIC MPOIECCHl U SBIICHUS, UCTIOIB3YS
ocHoBHble mojoxkeHuss MKT u 3akoHBI MONEKyIsIpHOUW GUHKKA U
TEPMOAMHAMUKN (CBS3b JIABJICHUS MJCATBHOIO Ta3a CcoO CpeaHei
KUHETUYECKOW HSHEPrued TEMJIOBOIO JIBMXKEHUS W KOHIICHTPAIUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEUIECTBA CO CPEIAHEH KHUHETUYECKOU
SHEPrUEN TEIIOBOIO ABMKEHUS €T0 YaCTHL, CBA3b JABJICHUS UICAIBHOTO
raza C KOHIEHTpAIME MOJIEKYJ M €ro TEMIIEPaTypor, ypaBHEHHE
MenpneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOAWHAMHUKH, 3aKOH
COXpPaHEHMSI PHEPrUU B TEIUIOBBIX MPOIECCax), MPU 3TOM HCIOIb30BaTh
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MaTEMaTHYE€CKOE BhIPAKEHHUE 3aKOHOB, YKAa3bIBATh YCIOBUS IPUMEHHUMOCTH
ypaBHeHus MeHnneneeBa—KnaneiipoHna;

e AHANM3HUPOBATH U OOBICHATH JJICKTPUYECKHE SIBICHUS, HCIOIb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJEKTPOJMHAMUKH (3aKOH COXPaHECHMSI
ANEKTPUUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIUAJIBHOCTh
ANEKTPOCTATUYECKOrO TMOJs, MPUHLHUII CYMNEPIO3UIUU DIICKTPUUYECKUX
MOJIEH, TP ATOM YyKa3blBasi YCJIOBUS NPHUMEHHUMOCTH 3akoHa Kysona, a
TaK)K€ MPAKTUYECKH BaXXKHbIE COOTHOLIEHWA: 3aKOHBI OMa Il ydacTka
Henyu W JUId 3aMKHYTOM 3JIEKTPUYECKOW Ienu, 3akoH J[xoynia—JIeHna,
npasmia Kupxroda, 3akonst dapajes Ais 31€KTpoau3a);

e ONUCHIBaTh (U3MUECKHE TMPOIECCHl U SBICHHS, UCIONb3YS BEIUYUHBIL:
nepeMelleHne, CKopocTb, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI Tell, CuJla,
MOMEHT CHJIbI, JaBJI€HUE, TOTEHIIMAJIbHAS SHEPTUsl, KHHETHYECKasi SHEPIHs,
MeXaHH4YecKasi SJHeprusi, paboTa CHUIIbI, IEHTPOCTPEMUTEIBHOE YCKOPEHUE,
CWJIa TSDKECTH, CWJIa YIOPYIOCTH, CUJIa TPEHUS, MOIIHOCTb, SHEPTHUs
B3aMMO/JICHCTBHUS Tena ¢ 3eMJIEN BOIU3U €€ MOBEPXHOCTH, SHEPT Ul YIPYTron
nedopMaliy MPY>KUHbBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAsI TeMIepaTypa
Tena, paboTa B TEpMOJUMHAMUKE, BHYTPEHHSS DJHEPrusi HJEaIbHOrO
OJIHOATOMHOT'O Ta3a, padoTa UACAIBHOIO ra3a, OTHOCUTENbHAS BIAXHOCTb
Bo3nyxa, KIIJ[ maeanbHOro TEMIOBOIO JABUTATEINs; SJIEKTPUUYECKOE MOJIE,
HaIpPSKEHHOCTD AJIEKTPUUECKOTO MOJIsA, HAMPSKEHHOCTH IMOJISI TOUEYHOTO
3aps/ia WM 3apsHKEHHOTO 1Iapa B BAKyyME U B JIMAJIEKTPUKE, MOTEHIUA
ANEKTPOCTATUYECKOTO MOJs, PA3HOCTh MOTEHLMAIOB, 3JEKTPOJBUKYILIAS
CUJIa, CWJIa TOKA, HaNpsHKEHHE, MOLIHOCTh TOKA, AJIEKTpUYEcKass EMKOCTh
IUIOCKOTO  KOHAEHCaTopa,  CONPOTHBJIEHHWE  ydacTKa  LENu ¢
MOCJIEIOBATENbHBIM U MMAPAJIEIbHBIM COEJUHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJs KOHIAEHCATOPa;

e OOBSACHATH  OCOOCHHOCTH  TpPOTEKaHUs  (UBMYECKUX  SBIICHUMN:
MEXaHUYECKOE JIBUKEHHE, TEIUIOBOE JIBM)KEHHE 4YacTUl[ BEIIECTBa,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE NBWXKEHME, nuddysus, ucrnapeHue,
KUIIEHUE W KOHJEHCAIIMs, TJIaBJICHUE U KpUCTAIUIU3AlMS, HATPaBJIEHHOCTh
TEIUIONEepEaut, IEKTPU3ALUs TeJl, SKBUIIOTEHIUAIbHOCTh TOBEPXHOCTH
3apsKEHHOTO MMPOBOAHUKA;

e TPOBOAMUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DPU3HUECKON BEJIMYUHBI OT
JIPYTroi ¢ UCTI0JIb30BAHUEM IPSMBIX U3MEPEHHUI, TPU 3TOM KOHCTPYHUPOBAThH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl IMOJTYYECHHOW 3aBUCHUMOCTH
¢uznuecknx BeNMMYMH B BHIE TpaduKoB C y4&€TOM abOCONFOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaThb  BBIBOJABI [0  pe3yjibTaram
UCCIIEI0BaHNS;
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e TMPOBOJUTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYUH, TPHU ITOM
BBIOMpATh ONTHUMAJBHBIN METOJ| M3MEPEHHs, OICHUBATh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI;

e TPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON THIOTE3bl: IIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATM3UPOBATH
MOJIyYCHHbIE PE3yJIbTaThl W JeNIaTh BBIBOJ O CTAaTyce MPEaOKEHHOU
TUIOTE3HI;

e coOJI0AaTh MpaBuiIa 0€30MaCHOTO TPYAA MPU MPOBEICHUHU UCCIIEIOBAHUHN B
paMKax  y4yeOHOro  JKCIIEpUMEHTa,  MpakTUKyMa ©W  y4eOHO-
UCCJIeIOBATEIbCKOM W TPOEKTHOW JESATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOT0 000PYA0BaAHMUS;

e pemarh pacy€THBIE 3aJa4dl C SIBHO 3aJaHHOW M HESBHO 3a/JlaHHOU
(¢u3nYecKoil MOJENbI0: HA OCHOBAHMM aHAM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3Myeckod Mojenu, OTBeuarlei TpeOOoBaHMUSIM 3aJauu,
PUMEHSATH POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYIAThl (PU3NIECKIX
TEOpPHUIl MPHU HCTOIH30BAHUM MAaTEMaTHYECKUX METOJOB pEIICHHS 3ajad,
POBOJIUTH PAacYEThl HA OCHOBAHUM MMEIOIUXCS JaHHBIX, aHATHU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YYETOM MOITYISHHBIX
pe3yJIbTaTOB,

e pemaTrh KadeCTBEHHBIE 3aJaud, TPeOylolIue NpPUMEHEHHUS 3HAHUN Wu3
pa3HBIX pa3/enoB Kypca (PU3UKH, a TAaKXKE MHTErpalliy 3HAHUH U3 APYTUX
MPEIMETOB ECTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
[EMOYKY PaCCyKICHHUI ¢ ONOPO Ha N3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SIBJICHUS;

e HCIMONB30BaTh TEOPETHMUECKHWE 3HAHUSA I OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPHUTEIBHBIX TPHOOPOB, TEXHHUECKUX YCTPONCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB;

e TPUBOAUTH MPUMEPHI BKIIATa POCCHMUCKUX U 3aPYOCIKHBIX YIEHBIX-(DU3HKOB
B pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B
pPa3BUTHE TEXHUKHA U TEXHOJIOTHIA,

e AHATM3HWPOBATH W OIICHUBATH MOCJIEICTBUS OBITOBOM U MPOU3BOJICTBEHHOMN
JESITENFHOCTA YENOBEKa, CBSI3aHHOM ¢ (U3MUECKUMHU MPOIECCaMH, C
MO3UINI SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHHUI O pallOHATHLHOM
MPUPOJIOTIONH30BAHUH, & TAKKE Pa3yMHOM HCTIOIB30BAHUM JTOCTUKEHUN
HAyKd W TEXHOJOTUW Mg JaTbHEHIIeTr0o pa3BUTHS YEIOBEUYECKOTO
00I11eCTBa;

e TMPUMEHATH PaA3IUYHBIE CIOCOOBI paboThl ¢ MHMOpMaIel (HU3NIECKOTOo
Collep)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUW, TIPU ATOM HCMOJIB30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
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TEXHOJIOTUU JJIA TIOMCKA, TEpPepadOTKH W TPEAbABICHUS Y4eOHOU W
HAy4YHO-TIOMYJISIPHOM MH(DOpMAIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHGOpMAIINK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHAIM3UPOBAaTh  MOJy4aemMyr0  HuH(MOpManuioo W OlEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TAK U HA OCHOBE
aHaJM3a UCTOYHUKA UH(POPMAIIUH;

e TMPOSBIATH OpraHu3alMOHHbIE u MO03HABATEJIbHBIC YMEHHUS
CaMOCTOSATEIBLHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B MTPOIIECCE BHITTOJIHEHUS
IPOEKTHBIX U Y4EOHO-UCCIE0BATENbCKUX PAdOT;

e paboTaTh B TPYyNIE C HCIOJHEHHWEM pa3JIMYHBIX COLHUAJBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIbI, pallMOHATBHO PACIPEACATh NEATEIbHOCTD
B HECTAH/JAPTHBIX CUTYyaIlUsSX, aJ€KBaTHO OIEHUBATh BKJAJ KaXXJOTO U3
YYaCTHUKOB IPYMIIbI B PEIICHUE PacCMaTPpUBAEMOi TPOOJIEMBI;

e TMpPOSBJIATH MOTUBALIMIO K Oyayied npodeccHoHaIbHON IeATeTbHOCTH 110
CIEIHUATBHOCTIM (PU3UKO-TEXHUUYECKOTO TTPOUIIS.

K xonity o0yuenus B 11 knacce npeiMeTHbIC pe3yIbTaThl HA yTIyOIEHHOM ypPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e TOHUMATh POJIb (PU3UKU B YKOHOMHYECKOM, TEXHOJIOTUYECKOMN, COITUATHHOM
U OTHUYECKOM cdepax NesaTeTbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH B
COBPEMEHHOW HAYYHON KapTUHE MUPA, POJIb ACTPOHOMUHU B IPAKTUYECKOU
NESATETbHOCTHA YEJIOBEKA M JalbHEWIIIEM HAy4YHO-TEXHUYECKOM pPa3BUTHH,
3HAUYEHHUE OMHCATEIbHOW, CHCTEeMATU3UPYIOIIeH, OOBSCHUTEIBHON U
POTHOCTUYECKOW (PYHKIUN (PU3NYECKON TEOPUH — IIIEKTPOJUHAMUKH,
CHEIUAIbHON TEOPUU OTHOCHUTEIBLHOCTH, KBAaHTOBOM (DU3UKU, POJIb
¢usznueckoid Teopuu B (POPMUPOBAHUU TMPEACTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (U3UYECKON KApTUHBI MHpa B OOLIEM pSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUN O IPUPO/IE;

e pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENEeH (U3HUECKUX TeJl U MPOLECCOB
(s1BJIEHUI): OTHOPOJHOE DIIEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE MOJIA,
rapMOHUYECKHUE KOJIEOAHUs, MaTeMaTHUYEeCKUH MAaSTHUK, WA€aIbHbIN
IPYKUHHBIN MasTHHK, rapMOHUYECKHE BOJIHBI, UJeaIbHbIN
Kosie0aTeabHbIN KOHTYp, TOHKas JIMH3a, MOJIeNiel aToMa, aTOMHOIO Sijpa U
KBAaHTOBOM MOJEJIM CBETA;

e pasnuyaTh YyCiOBUS (TpaHULbI, 00JIACTH) MNPUMEHUMOCTH (PUINYECKUX
3aKOHOB, MMOHUMAaTh BCEOOIMI xapakTep (PyHAAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYCHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AQHAJIU3UPOBATH U OOBSICHATH DJICKTPOMATHUTHBIE MPOIECCHl U SIBJICHHUS,
WCIONB3Ys] OCHOBHBIE TOJOXKEHUSI M 3aKOHBI JJICKTPOJUHAMUKH U
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ANEKTPUYECKOro 3apsjaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMArHuTHOM  WHAYKUMH, TnpaBuwio Jlenma, cBsa3p  DJIC
CAMOMHIYKIIMM B DJEMEHTE DJJIEKTPUYECKOM 1€MW CO CKOPOCTHIO
WU3MEHEHUS CUJIbI TOKA, MOCTYAaThl CIENUATIBHON TEOPUH OTHOCUTEIILHOCTH
OWHIITEHA);

e AHANM3HUPOBATH U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIOIb3YS
MOJIO)KEHUSI ~ KBAaHTOBOM  (u3uKu  (ypaBHeHHUE  DUHIITEHHA A
dororddexTa, nepBbIil U BTOPOil mocTynaTel bopa, MpuHIUIT COOTHOIIIEHUS
HeomnpenenéHHocTel [elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOTO H
MacCOBOT'0 YHCEI U DHEPTUU B SJEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOIO
pacrajna);

e OMNWCHIBATh (HU3NYECKUE TPOILIECCHI U SBJICHUS, HCMOJb3Yysl BEIUYUHBI:
HaMPsHKEHHOCTH AJIEKTPUYECKOTO TMOJIsI, MOTEHIINANT 3JIEKTPOCTaTUUECKOTO
MoJisl, Pa3HOCTh TMOTEHLUANOB, OAJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHuTHOT'O TIOJIsl, MAarHUTHBIM MOTOK, cujaa Amrmepa, UHIYKTUBHOCTb,
ANEKTPOABMKYINAS CHUJIa CAMOWHIYKIIUM, SHEPrUs MArHUTHOTO TIOJIS
IIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPTUSl, SHEPTUs
MOKOsI CBOOOTHOM YaCTHUIIbI, SHEPTUSI U UMITYJIBC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsjl 7ipa, SHEPTUsSI CBA3U SJIpa;

e OOBSICHATH  OCOOEHHOCTHM  MpPOTEKaHUs  (U3MYECKUX  SIBICHMI:
AJIEKTPOMArHuTHAs UHAYKIWS, CAMOUHAYKIUS, PE30HAHC, UHTEpPEPEHIIUS
BOJH, Audpakiusi, JUCIEPCUs, TOJHOE BHYTPEHHEE OTpa)xKeHue,
doToanexkTpuueckuii 3pdext (hotorddexr), annbda- u 6eTa-pacnaisl saep,
raMmma-u3JiydeHue sjep, puzndeckre NpUHIHUIIbI CIEKTPATbHOTO aHAIN3a U
paboThI 1a3epa;

e OINpENENsATh HAMPABICHHE WHIYKIMM MArHUTHOTO TMOJs MPOBOJHHKA C
TOKOM, CUJibl AMriepa u cuiibl JIopeHia;

e CTPOUTH U300paKEeHUE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOM JIMH301,
U PacCUUTHIBATH €T0 XapAKTEPUCTUKH;

e TMPUMEHATH OCHOBOMOJIATAIOIINE ACTPOHOMHUYECKHE MOHSTUSA, TEOPUU H
3aKOHBI I aHalW3a MW OOBACHCHUS (U3UYCCKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE371aX, B 3BE3JIHBIX CUCTEMAax, B MEKIallaKTUYECKOU
cpene; ABMKEHHSI HEOSCHBIX TeJl, DBOIONMH 3BE3]] M BeelleHHOM;

e TMPOBOJUTH WCCIEIOBAHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHMH C
HCIOJB30BAaHUEM TMPAMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  IMOJYYEHHOM  3aBUCUMOCTHU
¢uznuecknx BeNMMYMH B BHIE TpaduKoB C y4&€TOM abOCONFOTHBIX
MOrPEIHOCTE  M3MEPEHMH, JelaTh  BBIBOJABI IO  pe3yibTaram
UCCIIEJOBaHUS;
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e IMPOBOAUTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIUYMH, HPU STOM
BBIOMpATh ONTUMAJIbHBIA METOJ H3MEPEHMsI, OLIEHUBAaTh A0COJIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

e IPOBOAMUTH ONBITHI MO MPOBEPKE MPEITOKEHHOW TMIOTE3bI: IIIIaHUPOBATh
HKCIEPUMEHT, COOUPATh FKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAIU3UPOBAThH
HOJyYeHHbIE PE3yJbTaThl U J€JaThb BBIBOJ O CTaTyce MPEUI0KEHHON
TUIIOTE3HI;

e ONMCBHIBATh METObI NIOJYUYEHUS! HAYUHBIX ACTPOHOMUYECKUX 3HAHUMH;

e coOmrofarh mpasuiia 0€30MaCHOrO TPyAa IIPU MIPOBEACHUH UCCIIEA0BAaHUH B
pamMkKax  y4yeOHOro  JSKCIIEpUMEHTa,  IpakTuKyma U ydeOHo-
UCCIIEIOBATEIBCKOM M IPOEKTHON JEeATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOr0 000PYA0BaHMUS;

e pemarh pacy€THBIE 3aJa4dl C SBHO 33JaHHOW H HESBHO 3a/IaHHOU
(¢u3nyeckoil MOJENBIO: HAa OCHOBAHWM aHalIM3a YCJIOBHUSA BbIOMpATh
¢u3ndecKkue MoOJeNH, OTBEHYalIllue TPeOOBaHUSAM 3a7aud, MPUMEHSTH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl (PU3MUECKHX TEOpUit
OpU  WCIONB30BAaHUM MATEeMAaTUYECKUX METOJOB peIIeHHs  3ajad,
MPOBOJIUTH PAacYEThl HA OCHOBAHMH MMEIOIUXCS TaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YYETOM MOIYICHHBIX
pe3yJIbTaTOB,

e pemaTrh KadeCTBEHHBIE 3aJauyd, TPEeOyIOlIue NPUMEHEHHUS 3HAHUN Wu3
pa3HBIX pa3/enoB Kypca PU3MKH, a TAaK)KE MHTETPAIlUU 3HAHUHA U3 APYTHX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTHYECKYIO
HEMOYKY PaCcCCy>KJICHHUM ¢ ONOPO HAa U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS;

e HCIONB30BaTh TEOPETHUECKHWE 3HAHUSA M OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB paOOTHl H3MEPUTETBHBIX MPUOOPOB, TEXHUUECKHUX YCTPOICTB U
TEXHOJIOTHYECKHUX MPOIECCOB;

e TPHUBOIUTH MPUMEPHI BKIIAZa POCCUIUCKUX U 3apyOeKHBIX yUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE NPOIECCOB OKPYXKAIOLIEro MHpa, B
pa3BUTUE TEXHUKU U TEXHOJIOTUH;

e AHAIM3UPOBATH U OICHUBATH MOCIEACTBUS OBITOBOI M MPOU3BOICTBEHHON
JESITENbHOCTH YEJIOBEKa, CBS3aHHOM ¢ (DU3MYECKHMMM IpoLieccaMu, C
MO3UINI SKOJOTHYECKON 6€30MacHOCTH, MPEACTABICHHUH O pallMOHATbHOM
IPUPOJIOTIOIB30BaHUH, a TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN
HAyKM W TEXHOJIOTUH s JajJbHEHIIero pa3BUTUS YEJIOBEUECKOIo
00I111eCTBa;

e TMPUMEHATH PaA3IUYHBIE CIOCOOBI paboThl ¢ MHPOpMaImen (GpuzndecKoro
COJEp’KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMALIMOHHBIX
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TEXHOJIOTHH, MPU 3TOM HCIIOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTMM JJIi TIOHMCKA, TepepabOoTKU U TNPEeIbsBICHUS Y4eOHOU u
HAY4YHO-TIOMYJISIPHOM MH(OpMaLMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uH(bOpMalMY, MOJYYEHHOW M3 pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHaJIM3UpOBaTh  NOJy4aeMmMyro  HMHQOpMaIMI0O W OLIEHMBaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA HH(OpMaLUY;

e IIPOSBIATH OpraHMU3alIOHHbIE u [IO3HAaBaTEIbHbIE YMEHHUS
CaMOCTOSITEJILHOTO MPUOOPETEHUSI HOBBIX 3HAHUH B IIPOLIECCE BBIMOIHEHUS
IPOEKTHBIX M y4eOHO-HCCIIEe10BATENIbCKUX PA0OT;

e paboTaTh B TpyNIE C HCIOJIHEHHEM pa3IMUHBIX COIMAJIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, pallMOHATBHO PACIPEACATh NeSTEIbHOCTD
B HECTaHJAPTHBIX CHUTYallUAX, aJIeKBATHO OLICHMBATh BKJIAJ KaXKJIOTO M3
YYaCTHHMKOB I'PYIIIbI B pEIIEHUE PACCMAaTPUBAEMON ITPOOIIEMBI;

e TMPOSBIATH MOTUBALIMIO K Oyayied npodeccHOHaIbHON IeATeTbHOCTH 10
CHELHUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQPUIIS.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonunyectBo yacos DJIEeKTPOHHbIE
Ne HanmeHoBaHMe pa3jaeioB U TeM (undposrbie)
Kontpoiasbnbie | IlpakTnyeckue
n/n NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcnbl

Paszea 1. HAYYHBIA METO/I IO3HAHUSA ITPUPO/IbI

11 Hayunplii MeTO1 TO3HAHUS IPUPOBI 6

Hroro no pazneny 6

Pazgen 2. MEXAHHUKA

2.1 Kunemaruka 10 1

2.2 JluHamuKka 10

2.3 CraTtuka TBEpOro TENa 5

2.4 3aKOHBI COXPAaHEHUS B MEXaHUKE 10 1
Wroro no pazneny 35

Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMUKA

3.1 OCHOBBI MOJIEKYIIPHOKMHETUUECKON Teopun 15
3.2 Tepmonunamuka. TerioBble MalTuHbI 20
33 ArperatHble cocTosiHUS BeniecTBa. dDazoBbie 14 1
Hepexo/ibl
Uroro no pazneny 49
Paznea 4. DJIEKTPOJUHAMUKA
4.1 DNEKTPUUECKOE TT0JIE 24 1
4.2 ITocTOsIHHBIN NEKTPUUYECKUI TOK 24 1

HAORYNER T TIOATNVICAR JJ1ERT FUHHUVI HOAVICBRO
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4.3 TokM B pa3nu4HbIX cpenax 6

Hroro no pazneny 54
Paznen 5. DUBHUYECKHUN TIPAKTUKYM
5.1 Ou3nYecKuii MPakTUKyM 16 16
Wroro no pazneny 16
PezepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ni/m Konrpoabnbie | IIpakTuyeckue
NMporpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTsI
pecypchbl
Paznen 1. 9JIEKTPOJANHAMUKA
11 MarnutHoe nosie 14
1.2 DNIeKTpOMarHuTHasi MHAYKIIHS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHuueckue KoneOaHus 10
2.2 DJeKTpOMarHuTHbIE KOJIeOaHus 15
53 MexaHUYeCKUe U IJICKTPOMArHUTHBIE 10 1
BOJTHBI
24 Onruka 25 1
Hroro no pazneny 60

Pazgen 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcnoBel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynspHO-BOJHOBOH JTyannu3m 15

4.2 ®dusnka aToma 5

43 ®dwusnka aTOMHOTO s7pa ¥ 3JICMEHTapHBIX 5
' YaCTHI]
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Uroro no pazneny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHH M aCTPOPHU3UKH 12
Hroro no pazneny 12
Paznen 6. DU3UNUYECKHUIN ITIPAKTUKYM

6.1 Du3HYECKHI MPAKTUKYM 16 16
Hroro mo pasnery 16

Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE

Cucrematnsaius 1 0000IIeHIE
71 MIPEIMETHOTO COMIEP KAHUS U OIBITA 15
' JeSITENbHOCTH, TPUOOPETEHHOTO TIPH
n3ydeHuu kypca gusuku 10 — 11 xmaccor
Hroro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 4 16
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne ni/m

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

®usznka — pyHaaMeHTaIbHas HayKa O
npupoJie

HayuHb1i1 MeTO TO3HAHUS U METOIbI
UCCIIeIOBaHUS (PU3UUECKUX SBICHHIA

DKCIEPUMEHT U TEOPHs B IIpoLIecce
no3HaHus npupoasl. Habmronenue u
SKCTIEPUMEHT B (U3HKE

Crnioco6bI u3mMepeHust PU3NIECKUX BETUUUH

AOGcComoTHast U OTHOCUTEIIbHAS
MOrPELIHOCTH U3MEPEHUMN (PU3NIECKUX
BEJINYUH

MonenupoBanue B ¢pusuke. Poib u mecto
¢buzuk B JOPMUPOBAHUH COBPEMEHHOI
HAaY4YHON KapTUHBI MUPA, B TPAKTHYECKON
JeSATENbHOCTH JIFOIeH

Mexannyeckoe aBmkenne. Cucrema
orcueta. OTHOCHTEIBHOCTh MEXaHUYECKOTO
newkenus. [Ipsmast u oOpatHas 3agadn
MeXaHUKHU

Pannyc-BekTop mMaTepualbHON TOYKH, €TI0
IIPOEKIIMU Ha OCHU KOOpAMHAT. Tpaekropus.
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[Tepememienue. Cxopocth. Ux mpoekiuu Ha
OCH KOOpJHHAT

PaBHOMepHOE MPSAMOTMHENHOE TBUKECHHE.
I'paduueckoe onmcanve paBHOMEPHOTO 1
HpHMOHHHCﬁHOF O ABUXXCHUA

10

CrnoxeHue nepeMenieHnii 1 CKopocTen.
Pemenue 3anau

11

HepaBnomepHoe nBr>xenne. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonuneitnoe 1
ABVIKCHUC C IMTOCTOSAHHBIM YCKOPCHHUEM

12

['padmueckoe onvicanue NpsIMOIMHEHHOTO
JBUKEHMS C IOCTOSTHHBIM YCKOPEHUEM

13

CBoOoaHOe najieHue. Y CKopeHue
CBOOOJHOIO MaieHusl. 3aBUCUMOCTh
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU U UX rpaduku

14

JIBmkeHue Tena, OpomeHHoro noj YriaoM K
TOPU30HTY

15

Kpusonuueiinoe apuxenue. JBuxeHue mno
OKPY>KHOCTH. YTJIOBasi U JIUHEWHAs
ckopocTs. [lepuoa u yacrora. 1
LlenTpocTpeMHUTENbHOE U MTOTHOE
yCKOpEeHUe

16

KontponbHas paborta o teme
"Kuuemaruka'"

17

[Tepssiif 3akoH HetoToHa. THEpIIMANbHbBIE
cucremsl orcuéra. [IpuHnun
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OTHOCUTENIBHOCTH [ "anmunes.
HeunepuuanbHble CUCTEMBI OTCUETA

18

Cuna. PaBHonelicTByromas cuia. Bropoit
3akoH HeroTona. Macca

19

Bzaumopeiictue ten. Tpernil 3aKkoH
Hsrorona

20

[IprHImn cynepnosunuu cui. Pemenne
3a/1a4 Ha [IPUMEHEHUE 3aKOHOB HproToHa

21

3aKOH BCEMUPHOI'O TATOTEHMUS.
OKBUBAJICHTHOCTb I'PABUTALIMOHHON U 1
WHEPTHOW MacChl

22

Cuna TSKeCTH U yCKOpEHHE CBOOOIHOrO
NaJCHUs

23

JBrxeHre HeOECHBIX Te U UX
UCKYCCTBEHHBIX CIIYTHUKOB. IlepBas 1
KOCMHYECKasi CKOpOCThb. 3aKoHbI Keruepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1

25

Cuna tpenus. [Ipupona v BUIIbI cuil
TpeHus. JIBUKEHUE B KUJAKOCTH U Ta3e ¢ 1
y4€TOM CHJIbI COIPOTUBIICHUS CPEIbI

26

HaBnenue. ['mapocTaTuueckoe JaBJICHHUE.
Cuiia Apxumena

27

AOGCOIOTHO TBEPOE TEIIO.
[ToctynarenbHOE U BpaliaTeibHOE 1
JBUKCHHE TBEPAOTO Tela

28

MoMeHT cHIbl OTHOCUTENBHO OCH

BpaieHus. [1meuo cuiibl
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29

CroxxeHue cuil, IPUIOKEHHBIX K TBEPAOMY
teny. LlenTp Tsxectu Tena. Y cioBus
PaBHOBCCHUS TBEPAOTO TCIA. BI/IJII)I
paBHOBeCHUS

30

Pemenue 3agau 1

31

KontponbHas padora no reme "InHaMuka.
Craruka TBepnoro rena"

32

Nmmynbc MaTepuanbHON TOYKH, CUCTEMBI
MaTepuanbHbIX Touek. LleHTp Macc
CHCTEMBI MaTepUaIbHBIX TOUYEK. Teopema o
JBUKEHUHU LIEHTPA Macc

33

HMmnynbe cuibl 1 N3BMEHEHUE UMITYJIbCA
Tena. 3aKOH COXPaHEHHUs UMITYJIbCa. 1
PeakTnBHOE OBMKEHIE

34

MoOMEHT uMIyJIbCa MaTEPUAITILHON TOYKH.
IIpencrasnenue o COXpaHEHUH MOMEHTA 1
MMITyJIbCa B LICHTPAJIBHBIX MOJIAX

35

Pemenue 3agau 1

36

Pabora cuibl Ha MaJIOM U Ha KOHEYHOM
nepemeineHud. ['paduueckoe
MPEJICTaBJICHUE PA0OTHI CHIIBI. MOITHOCTh
CHJIbI

37

Kunernueckas sueprus. Teopema 06
U3MEHCHUN KHHETHYECKON SHEPTUH 1
MaTepUATIbHOM TOYKH

38

[ToreHnManbHBIE U HETIOTCHIIMAIILHBIE
cuibl. [lorennumansHas sneprus. Bropas 1

KOCMHYECCKasA CKOPOCTb
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39

Tpetbst KocMuYecKas CKopocThb. CBsI3b
paboThl HEMOTEHLUATIBHBIX CUJI C
U3MEHEHUEM MEXAHUYECKOU JHEPIUuu 1
CHUCTEMBI T€Jl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU

40

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHynnu 115 uaeanbHON 1
KUJKOCTH

41

KonTponbras pabota mo Teme "3aKoHbI
COXpaHEHUs B MeXaHuke"

42

Pa3Butne npencraBieHuii o npupoae
ter0Tel. OcHOBHBIE nonoxeHuss MKT. 1
Huddysus. BpoyHoBckoe IBHKEHHE

43

Ctpoenue razoo0pa3HbIX, )KUJIKUX U
TBEPJIBIX TeJ. XapakTep ABMKCHUS U 1
B3aUMO/ICIICTBHUS YaCTHII BEIIECTBA

44

Macca u pazmepsl MOJIEKYIT (aTOMOB).
KomuuyecTBo BemecTBa. ITocTostHHAsS 1
ABorajapo

45

Temmneparypa. TennoBoe paBHOBECHE.
[Ikana [enbcus

46

Pemenue 3agau

47

N neannHblil ra3. 'a30BLIe 3aKOHBI

48

VYpasHenne Menneneesa-Kianelpona.
Pemenue 3anau

49

AbcomoTHas TeMnepaTtypa. 3aKoH
JanpToHa
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50

I/IBOHPOHCCCBI B NACAJILHOM rasc €
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

51

I'paduueckoe npencraBieHue
M30IPOLIECCOB: H30TEPMa, U30X0Pa, 1
u3o0apa

52

OcHoBHoe ypaBHeHne MKT

53

Pemenue 3agau

54

CBsi3b a0COIOTHOM TEMITEpPaTypPhI
TEPMOANHAMUYECKOH CHCTEMBI CO CPEIHEH
KUHETHYECKON SHEPrueil MoCTynaTeIbHOro
TEIUIOBOT'O IBIDKEHUS €€ JaCTHI]

55

O0001IIEHNE U cCUCTEMATU3AlU 3HAHUI 110
teme "OcuoBsr MKT"

56

KonTponbras padbota mo Teme "OCHOBBI
MKT"

57

TepMonnHaMuyeckas cucTeMa. 3alaHue
BHEIIHUX yciaoBui aiis T[] cuctemsl.
Breunue 1 BHyTpeHHHE TapaMeTpBhI.
[Tapamerps! T/l cucTeMsl Kak CpeHUE
3HAYCHMS BEJIIMYUH, ONUCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hayano TepMOIMHAMUKH.
CamonpousBosbHas penakcanus T]] 1
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO

59

Mopens uneansHOro rasa B
TEPMOJUHAMHUKE. Y CIIOBUSI TPUMEHUMOCTH 1
3TON MOJEIN
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60

VYpaBHenue MenneneeBa-Knaneipona u
BBIPAKCHUE [UIsI BHYTPEHHEN DHEPrUU

61

Bripaxkenue st BHyTpeHHEH SHEPTUU
OJTHOATOMHOTI'0 UJI€AJIbHOTO ra3a.
KBa3ucrarnueckue 1 HecTaTUUECKHE
MPOIIECCHI

62

OnemeHTapHas paboTa B TEpMOJMHAMUKE.
Beraucnenue padots o rpaduky mporecca 1
Ha pV-auarpamme

63

Termonepenaya kak crnocod M3MEHEHUS
BHyTpeHHel sHeprun TJl cuctemsl 6e3 1
COBEPIIICHHS pabOTHI

64

KonBekuus, TenaonpoBoIHOCTb,
U3Iy4eHUe

65

KommuectBo Temnotel. TemnoémMKkocTh Tena.
VY enbHas ¥ MOJIIpHas TEIIIOEMKOCTH
BEILIECTBA. Y IEJbHAsI TEIUIOTA CTOPAHUS
TOILJINBA

66

Pacuér konuuecTBa TEII0TH NpU
Terionepeayue

67

[TonsTre 06 aguadbaTHOM IMpoIiecce.
IIepBblit 3aKOH TEPMOAMHAMUKHU

68

KonuyecTBo Temnorsl u pabota Kak Mephl
W3MEHEHUS BHYTpeHHeU aHepruun T/ 1
CHUCTEMBI

69

BTopoii 3aKk0oH TepMOJMHAMUKH JIJI5
PABHOBCCHBIX U HCPABHOBCCHBIX

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

FOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE 01.09.23 09:56 (MSK)
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPIA UMEHU FEPOSA COBETCKOIO COHO3A I.A.

KOCTbIJIEBA, CtoroBa EneHa AHaTonbeBHa, upekTop

Ceptudukar 17CE9OEOEA40E82C93976AAD0AD446EC




nporeccoB. HeoOpaTuMocTb MpUpPOTHBIX
IPOLIECCOB

70

HpI/IHHI/IHBI ﬂeﬁCTBHH TCIIJIOBBIX MAIIIWH.
KT

71

MakcumanbHoe 3Haduenue KITJI. ukn
Kapno

72

Penienue 3aaau 1

73

DKOJIOTUYECKUE ACTIEKTHI UCIIOJIb30BAHUI
TEIUIOBBIX JIBUTAaTeNeil. TemmoBoe 1
3arpsA3HEHUE OKPY KAIOIIEH CpeIbl

74

Pemenue 3amau 1

75

O000111eHE U CUCTEMATU3ALUS 3HAHUH 110
teme "Tepmonuuamuka. TernoBbie 1
MaruHel"

76

KonTponbHast padora no teme
"TepmonuHamuka. TernoBble MalIuHbI"

77

[TapoobpazoBanue U KOHACHCAIHS.
Hcnapenue u kunenne. Y aeiapHas TEIoTa 1
napooOpa3oBaHus

78

HacplieHHbIe M HEHACBIIIEHHBIE NTAPBI.
KauecTBeHHas 3aBUCUMOCTb INIOTHOCTH U
JTaBJICHUS HACBIILIEHHOT O 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTh OT 1
00bEMa HACBIILIEHHOT 0 1apa. 3aBUCUMOCTb
TEMIEPATypbl KUIIEHUS OT 1aBJICHUS B
KUIKOCTH

79

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U 1

OTHOCHUTCJIbHAsA BJIAXKHOCTH
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80

Pemenue 3agau

81

TBépnoe teno. Kpucrammueckue u
amopdHbIe Tesa. AHU30TPONHUS CBOUCTB
KPHUCTAJUIOB

82

[lnaBneHue 1 KpuCTALIH3ALUS. Y IeTbHAS
Terutora masineHus. Cyonumanus

83

Hedopmaruu BEpaOrO TEeNa. PacTsokeHue
u cxarue. Cuasur. Monyns FOnra. IIpenen

ynpyrux aedopmarui

84

TenmoBoe paCclIupCHUC )KPII[KOCTCﬁ u
TBépI[I)IX TECII. AHFapMOHI/ISM TCIIJIOBBIX
KOJIeOaHMH qacTull BEIICCTBA

85

[IpeoOpazoBanue sHepruu B ha3oBbIX
nepexonax

86

YPaBHeHI/Ie TEMI0BOro OajaHca

87

Pemenue 3agau

88

[ToBepxHOCTHOE HaTskeHue. KanumisipHable
siBJICHHS. J{aBlIeHHE 1101 HCKPUBIICHHOU
MOBEPXHOCTHIO JKUJKOCTH. DopMyrna
Jlammaca

89

O000111eHE U CUCTEMATU3ALU 3HAHUHI 110
TeMe "ArperaTHble COCTOSIHUS BELIECTBA.
®da3o0Bble IEpexX0/Ibl"

90

KonTponbHas pabora o teme
"ArperatHble COCTOSIHUS BELIECTBA.
®dazoBble nepexoabl”

91

OnexTpu3zanus Tel U €€ MposBICHUS.

1

DnexTpuueckuit 3apsia. [[BaBuaa

JOKYMEHT TTOATTNCA

SJTEKTPOHHOW TTOZTCEIO

rOCYAAPCTBEHHOE BIHOAXXETHOE OBLLEOBEPA30BATEJIbHOE
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SJICKTPUYCCKHUX 3apsAa0B. HpOBOI[HI/IKI/I,
JUSJICKTPHUKHU U IMTOJTYIIPOBOJHUKH

92

DJIeMEHTapHBIN AIEKTPUUECKUH 3apsijl.
3aKOH COXpaHEHHUs IIEKTPUUYECKOTro 3apsia

93

BzaumopeiictBue 3apsaoB. ToyeuHbie
3apsabl. 3akoH Kynona

94

Penienue 3aaau 1

95

Dnekrpuueckoe none. Ero neiictBue Ha
AIEKTPUYECKHE 3aPsiIbI

96

Hanpssx€HHOCTB 3JIEKTPUYECKOTO IOJIS.
[TpoOueIit 3apsa. JInHuKM HaNPsHKEHHOCTH
anekTpuyeckoro nosus. OnHOpoHOE
AIEKTPUYECKOE I10JIE

97

[ToTeHIManbHOCTD JIEKTPOCTATHYECKOTO
noJid. Pa3HoCTh MOTEHLIMATIOB U 1
HAIpsDKEHUE

98

[TorenuunanbHast SHEpPrus 3apsja B
aneKkTpocraTudeckoM mnose. [lorennuan 1
AIEKTPOCTATUYECKOTO MOJIS

99

CBs13b HaPSDKEHHOCTHU NOJISL M PA3HOCTH
MIOTEHILIUAJIOB Ul DJIEKTPOCTATUYECKOT O 1
OJISA

100

[IpuHIUIT CyNepIIO3UIMH SJIEKTPUYECKUX
noJien

101

Penienue 3aaau 1

102

[Tone Toueunoro 3apsana. [lone paBHOMEpHO

3apspKEHHOM cepsl
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[Tone paBHOMEPHO 3apsHKEHHOTO MO

103 00bEMy mapa. ITone paBHOMEpHO 1
3apsHKEHHON OECKOHEYHOMU MIIOCKOCTH

104 [TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE. 1
VYcoBue paBHOBECHS 3apsI0B

105 JIM3AEKTPUKY U MOITYIPOBOAHUKHU B 1
3JIEKTPOCTATUYECKOM I10J1€
Kongnencarop. DnekTpoéMKOCTb

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD TIJIOCKOTO 1
KOHJIEHCATOpa

107 [TapamiensHOE CoeTMHEHNE KOHIEHCATOPOB 1

108 ITocnenoBaTensHOE COeTUHEHNE 1
KOHJICHCATOpPOB

109 DHeprus 3apsyKEHHOr0 KOHIEHcaTopa

110 Pemenue 3amau

111 JIBr>xeHMe 3apsyKEHHOM 4acTHIIBI B 1
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe

112 Pemenue 3amau 1

113 O0o01IeHre U cucTeMaTH3aIus 3HaHU| 10 1
Teme "Dnexkrpudeckoe nomue"

114 KonTponbHast pabota mo Teme 1 1
"Dnekrpuueckoe mose"
Cuna toka. [TocTosiHHBIN TOK. Y CIIOBUS

115 CYLIECTBOBAHMS IIOCTOSHHOT O 1
AIEKTPUUECKOr0 TOKA

116 Wcrounuku Toka. Hanpskenne u 3J1C 1

117 3akon Oma 15 ydacTKa Ienu. ;
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3aBUCHUMOCTH COIIPOTUBIICHUS

118 OJTHOPOJIHOT'O TTPOBOJIHUKA OT €r0 JUTMHBI U 1
TUTOIIA U TIOTIEPEYHOT O CCUCHUS

119 VY enpbHOE COMPOTUBJICHHE BEIIECTBA. 1
Pemenune 3amau

120 [TocnenoBarensHOE, MapauieNbHOE, 1
CMeIlIaHHOE COETUMHEHNE TTPOBOIHUKOB

121 Pacuér pa3BeTBIIEHHBIX DJIEKTPUYECKUX 1
nenei. [IpaBuna Kupxroda

122 Pemenue 3amau 1

123 Pabota snmekrpruyeckoro Toka. 3aKoH 1
[xoyna —Jlenua

124 Pemenue 3amau 1
MOIIHOCTB AIEKTPUIECKOTO TOKA.

125 TennoBass MOIIIHOCTh, BhIACIsIEMAs Ha 1
pesucrope

126 Pemenue 3amgau 1

127 O/1C n BHyTpEHHEE CONPOTUBIIEHNE 1
HCTOYHHKA TOKa

128 3akoH OMa 151 ONMHOMU (3aMKHYTOM) 1
AIIEKTPUICCKON IIeTTH

129 Pemenue 3amau 1

130 MoIIHOCTh HCTOYHUKA TOKA 1

131 Koporkoe 3ambikanue 1

132 KonneHncarop B ienu NoCTOSHHOTO TOKa 1

133 Pemenue 3amgau 1
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134

Pemenne 3agau mo reme "IlocTosHHBIN
3JIEKTPUYECKUNA TOK"

135

Penrenue 3amauy no teme "IlocTOSTHHBIN
AIEKTPUYECKUI TOK"

136

Pemenue 3amay mo reme "IlocTOSTHHBII
AIEKTPUYECKHI TOK"

137

O06o00muIeHre U cuCTeMaTH3aKs 3HAHUH 110
teme "I1ocTOsHHBIN 21eKTpUUECKUi TOK"

138

KonTponbHas pabota mo Teme
"TIOCTOSAHHBIN NEKTPUUECKUN TOK"

139

DneKTpuYecKasi IpOBOAUMOCTD PA3IUYHbIX
BEIICCTB. DIIEKTPUUYECKUN TOK B METAJIAX. 1
CBepxnpoBoIUMOCTh

140

DJIEKTPUUYECKUM TOK B pacTBOpax u
pacruiaBax 3J€KTPOJIIUTOB. 3aKOHBI 1
®Dapages U1 SIAEKTPOIU3a

141

DJIeKTpUYECKHUi TOK B razax. [lnazma 1

142

DJIEKTPUYECKUI TOK B BaKyyMe.
Baxyymnbie ipuOopsl

143

DJIEKTPUUYECKUI TOK B MOJTYIPOBOJHUKAX

144

[TonmyrpoBoHUKOBBIE TPHUOOPHI

145

DuU3NYECKU TPAKTUKYM 10 TEME
"3mepeHue cuibl TOKa U HaIPSKEHUSI B
IIENH [TOCTOSSHHOT'O TOKA IIPY TOMOIIU
aHAJIOTOBBIX M LIU(POBBIX U3MEPUTEIBHBIX
npubopoB" win "3HakoMCTBO ¢ HU(pPoBOI
naboparopueit o pusuke. [Tpumeps
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U3MepeHHs PU3NIECKUX BEIHMYUH MIPH
MTOMOIIIY KOMITBIOTEPHBIX JaTYUKOB"

146

®u3NUECKUl TPAKTUKYM IO TEME
"N3ydyeHne HepaBHOMEPHOI'O IBHXKEHUS C
LEJIBIO ONPEIETICHUS] MTHOBEHHOU
ckopocTu"

147

DuU3NYECKU IPAKTUKYM I10 TEME
"3mepenne yCKopeHus Mpu
IPSIMOJIMHEWHOM paBHOYCKOPEHHOM
JBUKEHHUHM 110 HAKJIIOHHOM IJIOCKOCTH" WIIN 1
"NccrnenoBanue 3aBUCUMOCTH TTYTH OT
BPEMEHH IIPH PABHOYCKOPEHHOM
nBIKeHun"

148

DuU3NYECKUN IPAKTUKYM I10 TEME
"U3mepenne yCKOpeHus CBOOOTHOTO
nangeHus" win "M3ydueHue ABUKEHUS Tena,
OpOIIEHHOT 0 TOPU30HTAIBHO"

149

DuU3N4ECKU IPAKTUKYM I10 TEME
"N3ydyeHue IBU>KEHUS TeJla M0 OKPYKHOCTH
C TIOCTOSIHHOM 10 MOJTYJIFO CKOPOCTBIO" MITN
"UccneqoBanue 3aBUCUMOCTH MIEpUOIa
oOpallieHus KOHMYEeCKOro MasiTHUKa OT €Tro
napameTpoB"”

150

DuU3NYECKU TPAKTUKYM 10 TEME
"U3mepennie paBHOJEHCTBYIONIEH CHJITBI
IpH IBIKEHUH OpyCcKa MO HAaKIIOHHOMN 1
mockoct" wiK "[IpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHU JIBUJKEHUs Opycka
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110 HAKJIOHHOM TIJIOCKOCTH Ha 3a/IaHHOE
paccTosIHUE OT €ro Macchl"

151

®u3NUECKUl TPAKTUKYM IO TEME
"UccnemoBanne 3aBUCUMOCTH CHJI
YIPYTOCTH, BOZHUKAIOIINUX B PYKUHE U
pe3UHOBOM OOpasiie, oT ux aedopmarun’ 1
win "V3yueHue IBUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
nErkui 6oK"

152

PuU3NYECKU IPAKTUKYM I10 TEME
"U3zmepenne kodphuineHTa TpeHus 1o
BEJIMYMHE YTIIOBOro Kod(duimmenrta
3aBucuMocTH FTp(N)" wm "HccnenoBanue
JBUXKEHHS OpyCKa IO HaKJIOHHON
IJIOCKOCTH € IEPEMEHHBIM

ko3 urmenToM Tpenus" unu "M3ydenue
JIBUKEHUS Tpy3a Ha Bayly ¢ TpeHUem"

153

DuU3NYECKU TPAKTUKYM 10 TEME
"UccnenoBanue ycaoBUN pPaBHOBECHS
TBEPAOrO TEJa, UMEIOILEr0 OCh BpaIlleHUs "
unu "KoHcTpyupoBaHHe KPOHIITEHHOB U 1
pacuér cun ynpyroctu" win "M3yuenue
YCTOWYUBOCTHU TBEPAOTO TEJIA, UMEIOLIErO
MJIOIIA/1b OMOpPHI"

154

Du3nuecKuil NpakTUKyM 110 TeMe
"M3mepeHue nMitynbca Tena mno
TOopMO3HOMY NyTu" nnu "M3mepeHune cuisl 1
TATH, CKOPOCTH MOJIENIN HJIEKTPOMOOHIIS U
MOLTHOCTHU CHJIbI TATU" nin "CpaBHeHuUe
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M3MEHEHUS UMITYJIbCA T€JIa C UMITYJIbCOM
cunbl" uin "HMccnenoBanue CoXpaHeHus
UMIyJbca IPU yIpyroMm B3auMoieiicTBun"
i "M3mMepeHne KHHETUYECKON IHEPTUn
TeJa 1Mo TOpMO3HOMY TTyTH"

155

Ou3nyecKuil MPaKTUKYM 110 TEME
"N3ydyeHne n30TepMUYECKOro Mpolecca
(PEKOMEHTI0BaHO MCIOJIb30BaHUE
nrdposoit madoparopun)" win "M3ydenune 1
n30X0pHOro nporecca" win "MU3yuenue
u3obapHoro nporecca” unn "[IpoBepka
ypaBHEHUSI COCTOSTHUS"

156

Ou3nyecKuil MPaKTUKYM MO TEME
"N3Mepenne yeabHOU TeII0EMKOCTH " UiTn
"UccneqoBanue nporecca OCTbIBAHUS
BenrectBa" win "UcciaenoBanue
aguabarHoro npomecca” unu "M3ydenne
B3aUMOCBSI3H SHEPTUU MEKMOJIEKYIISIPHOT O
B3aUMOJICUCTBUS U TEMIEPATYPHI KUTIEHUS
KHIKOCTEH "

157

DuU3NYECKU TPAKTUKYM 10 TEME
"M3ydyeHne 3aKOHOMEPHOCTEN HCIIapeHUs
xuakocteil”" nunu "M3mepenue yneabHoR
TEIUIOTHI MUIaBJieHus Jibaa" unu "M3ydenue
CBOMCTB HACBIILIEHHBIX MapoB' WU 1
"M3mepeHue abCOMIOTHOM BIaKHOCTH
BO3/yXa U OIICHKa MacChl MapoB B

nomemennun'". 3mepenne kodppunmrerTa

MOBCPXHOCTHOI'O HATAKCHU A
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158

DuU3NYECKU IPAKTUKYM I10 TEME
"HaGnronenne nmpeBpaiieHus SJHepruu
3apsKEHHOI0 KOH/IEHCAaTOpa B SHEPTHIO
u3nydeHus ceeroguona” wim "Mzydenne
IIPOTEKAHUs TOKA B LIENIH, COAEpKAILEH 1
KoHzieHcaTop" win "Pacripenenenue
Pa3HOCTH MOTEHIINAJIOB (HAMIPSKEHUS ) IPU
II0CJIEA0BATEIBHOM COEIUHEHUHT
KOHJIeHCAaTOpOB"

159

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HUccnenoBanue cCMENIaHHOTO COEIMHEHUS
pe3ucropoB” unn "M3mepeHue yieabHoro
COIIPOTUBIIEHUS TIPOBOJIHUKOB'" MU
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HANPSDKEHUS JJIs JIaMITbl HaKamuBaHus"

160

Du3nyecKUil MPAKTUKYM I10 TEME
"HaGnronenue anexTponu3a’ win
"N3mepenue 3apsijia OJJHOBAJIEHTHOIO
noHa" niu "HccnenoBanue 3aBUCUMOCTU 1
COIIPOTHBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEPHOM XapaKTepUCTUKHU auozaa"

161

PesepBHslit ypok. O6001meHne 1
CHCTEMATH3allus 3HAHHUH 110 TeMe 1
"Kunemartuka"

162

Peseprubril ypok. O6001eHne 1
CUucreMarmni3anus 3HAHHUHU 10 TEME 1

"Nuaamuka"
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163

PesepBHbiit ypok. O6001meHe 1
cucTeMaTu3anus 3HaHui 1o teMe "CrtaTuka 1
TBeporo tena'"

164

PesepubIil ypok. O6001eHne 1
cHUCcTeEMaTH3alUs 3HAHUH 110 TeMe ""3aKOHEBI 1
COXpaHEHHUS B ME€XaHUKe"

165

PesepBHblit ypok. O6001eHne u
cucrtemMaTu3aius 3HaHui o Teme "OCHOBBI 1
MOJIEKYJISIPHO-KUHETUYECKOM Teopun”

166

PesepBHeIit ypok. O000IICHHE 1
CHCTEeMAaTH3alus 3HaHUH 110 TeEME 1
"Tepmoaunamuka. TemnoBsie MaluHb!"

167

PesepBHbIit ypok. O60011eH1E 1
CHCTEMAaTH3allus 3HaHUH 110 TEME
"ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBsie nepexoibl"”

168

PesepBHblit ypok. O6o01meHue u
CHUCTEMAaTHU3ALMS 3HAHUM 110 TEME 1
"JnexTpuueckoe noie"

169

PesepBHeIit ypok. O000IICHHE 1
CHUCTEMaTHU3alIMs 3HAHUM 110 TeMeE 1
"TIOCTOAHHBIN INEKTPUUECKUN TOK"

170

PesepBHbIii ypok. O0o01IeHNHE 1
cucreMaru3anys 3HaHui 1mo teme "Toku B 1
pa3nuyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8

16
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11 KIIACC

Ne n/m

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

B3auMoeiicTBHE TOCTOSHHBIX MAarHUTOB U
MIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJIe€.
I'mnoreza Amnepa

Bexrop MmarnutHOM nHAYKUMH. [IpuHImn
CyNEpHO3UIIMU MarHUTHBIX TTosiei. JInnuu
MarHMTHOW UHIYKIUH

MarauTHOE I10JIe TPOBOJIHHUKA C TOKOM.
OmnbIT Opcrena

Cuna Amrniepa, €€ HanpaBJI€eHUE U MOAYJIb

Pemenue 3agau

[IpumeHeHne 3akoHa Ammnepa.
DJeKTpou3MepHTeIbHbIe TPUOOPHI

Cuna Jlopenna, e€ HanpaBiIeHUE U MOAYJIb.
JIBr>keHue 3apsiKEHHON YacTHUIIbI B
OJTHOPOJTHOM MarHUTHOM I10JIE

Pemrenue 3agau

Pabora cuier Jlopeniia

10

Pemenue 3amau

11

MarsuTHoe 1noje B BEUIECTBE.
deppOMarHeTuKy, napa- U JMaMarHeTUK1

12

OcHOBHBIE CBOMCTBA (heppOMarHETUKOB.
[Tpumenenne peppoMarHeTHKOB
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13 Pemenne 3aga4 mo teme "MaruutHoe nomne"

14 Pemenne 3aga4 mo teme "MaruuTtHoe none"

15 SIBneHue IeKTPOMAarHUTHOM UHIYKIIHH. 1
[ToTok BekTOpa MarHUTHON MHAYKIIUU

16 O J1C unaykunn 1

17 3aKOH AIEKTPOMArHUTHOW WHIYKIIHH 1
®dapages

18 Buxpesoe snekrpuueckoe nosue. Toku Oyko 1

19 O/1C nHOyKIMY B JBUKYILIHAXCS 1
MIPOBOJTHUKAX

20 Pemtenue 3amau

21 [IpaBuiio Jlenma

29 WNunyktuBHOCTH. KaTyika HHIYKTUBHOCTH 1
B IICITH ITOCTOSHHOI'O TOKA

23 SBnenne camonHaykuuu. JJ1C 1
CaMOWHIYKIIHH

24 DHeprusi MarHUuTHOTO TOJIST KaTYIIKU C 1
TOKOM. DJIEKTPOMArHuTHOE T0JIe

25 Pemtenue 3agau 1

26 O06o001eHne 1 cucTeMaTU3alus 3HAaHUH 110 1
TeMe "DIeKTpoauHaMHKa"

97 Kontponbhas pabota mo reme 1 1
"DnexkTpoauHaMuKa"

28 KonebatenbHas cucrema. CBOOOIHEIE 1
konebanus. ['apmMoHndeckue Konebanus

29 KuneMatndeckoe U TUHAMHYECKOE 1
OIMCaHME KOJe0aTeIbHBIX IBIKECHUN
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30

OHepreruyeckoe onucanue. BeiBog
JMHAMUYECKOr0 OMMCAHUS FTapMOHUYECKUX
KOJIeOaHUH M3 X YHEPTETHUECKOTO 1
KMHEMaTU4ECKOTI'0 OMMCAHUS

31

Ammuintyna u ¢aza Konedanui

32

[lepuon u yacrora konebanuii. [lepron
MajbIX CBOOOIHBIX KOJIEOAHUI
MaTeMaTHYECKOro MasTHHKa. [lepuos
CBOOOIHBIX KOJeOaHU TIPYKMHHOTO
MasiTHUKA

33

3aryxaromue Konedanus. BeiHyX1eHHBIC
koinebanus. Pesonanc

34

ABTOKOJIEOaHUSA

35

Pemenue 3amau

36

VYpoxk-koHpepeHus "MexaHuecKue

KoJIe0aHUs B MY3bIKAJIbHBIX HHCTPYMEHTAX

37

O0001IeHE ¥ cCUCTEMAaTHU3alis 3HaHUH 110
TeMme "MexaHnueckue Kojieoanus"

38

DNeKTpOMarHUTHBIE KOJIeOaHusI.
KonebarenbHblii KOHTYD

39

®opmyina Tomcona. CBsI3b aMILTUTYIbI
3apsifa KOHJEHCATOpa ¢ aMIUIUTYA0M CHUITBI
TOKa B KOJIEOATEIHHOM KOHTYPE

40

3aKOH COXPaHEHHs SHEPTUH B HIICATLHOM
KoJIe0aTeIbHOM KOHTYpE

41

3aryxarolue 3JIeKTpOMarHUTHbIE
Konebanus. BeiHyX1eHHbIe

1

QJICKTPOMArHUTHBLIC KoJIeOaH st

JOKYMEHT TTOATTNCA

SJTEKTPOHHOW TTOZTCEIO
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42 IIepemenHslil TOK. Pe3nucrop u KoHeHcaTop 1
B LIETI TIEPEMEHHOr0 TOKa

43 Karymika HHIyKTUBHOCTH B LIENTH 1
MIEPEeMEHHOT0 TOKa

m 3akon OMa [J1s STIEKTPUIECKOM TIenn 1
MEPEMEHHOT0 TOKa
MOoOImHOCT TEPEMEHHOT0 TOKA.

45 AMITIUTYHOE U IEHCTBYIOIIEE 3HAYCHUE 1
CHJIBI TOKA U HANIPSKECHUS

46 Pe3onaHc B 351eKTprUUeCKO 11NN

47 Pemenue 3amau
Wneanvubiif Tpancopmarop.

48 [Tpon3BoACTBO, TIepeaava u MoTpedaecHue 1
3JIEKTPUYECKON SHEPTUU
DKOJIOTHYECKUEe PUCKH TIPU MTPOU3BOJICTBE

49 371eKTpodHepruu. KynpTypa ncnonap3oBaHus 1
AJIEKTPOIHEPTUU B MMOBCEIHEBHOM KU3HU

50 Pemenue 3amau

51 Pemenue 3amau

52 O06o0061IeHne 1 cucTeMaTH3alus 3HaHu# 1o 1
TeMe "DJIeKTpOMarHuTHBIC KoieOanus"

53 MexaHuuyeckue BOJIHBI. XapaKTepUCTUKU 1
MEXaHHYECKUX BOJTH

54 CBoiicTBa MEXaHHMYECKUX BOJTH

55 3ByK. XapakTEepUCTUKU 3BYKa

56 HNudpaszsyk u yapTpassyk. [llymoBoe 1
3arpsI3HEHUE OKPYKAOIIEH CPeIbl
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57 Pemenue 3amau 1

58 DneKTpOMarHuTHEIE BONHBL. M3mydyeHne 1
AIIEKTPOMArHUTHBIX BOJH

59 DHeprus 31eKTPOMAarHUTHBIX BOJIH. 1
CBO¥CTBA 3JIEKTPOMArHUTHBIX BOJTH
[Ikarna 37€KTpPOMarHUTHHIX BOJIH.

60 [TpumMeHeHne HIIeKTPOMAarHUTHBIX BOJH B 1
TEXHUKE U OBITY
[TpuHIMIIBI paTUOCBS3HU U TEICBUICHUA.

61 Panuonokarmus. DneKTpoMarHuTHOE 1
3arpsI3HEHUE OKPYKAOIIEH CPeIbl

62 Kontponbnas padora no teme "Konebanus 1 1
Y BOJIHBI"

63 Caer. 3aKOH NPSIMOJIMHEWHOT O 1
pacmpocTpaHEeHHs CBEeTa

64 Pemenue 3a1a4 Ha mpUMEHEHUE 3aKOHA 1
MPSIMOJIMHEHMHOI 0 paclpoCTPaHEHUsI CBETa

65 Ortpaxenue cera. [1mockoe 3epkaio. 1
Cddepuueckoe 3epkaio
[Ipenomnenue cBera. AGCOMIOTHBIN U
OTHOCHTEIBHBIN MTOKA3aTeNb MPEIIOMIICHHS.

66 [TonmHOE BHYTpEHHEE OTpakeHUe. 1
[IpenenpHbIN Yroi MOJTHOTO BHYTPEHHETO
OTPaKCHUS

67 Pemenue 3a1au Ha IpUMEHEHUE 3aKOHOB 1
OTPaKEHUS U IPETIOMJICHHSI CBETa

68 Xop rydeit B mpusMe. Jlucnepceust cBera. 1
CloxHBIN cocTaB Oenoro ceera-—Hpet -
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69 JInn3pl. POKYCHOE PaCCTOSHUE U 1
ONTHYECKAs CHJIA JIMH3BI

70 [TocTpoenne n300paKeHMI B JIMH3aX U UX 1
CHCTEeMax. YBEINUCHUE JINH3EI
Pemenue 3amad Ha moctpoeHue

71 M300paKEHHH, TTOITYYaeMBIX C TOMOIIBIO 1
JINH3

72 I';ma3 kak onruyeckas cucreMa 1

73 Pemenwue 3anau. [Ipenensl mpuMEeHUMOCTH 1
T€OMETPUUYECKON ONTHKH

74 CKOpOCTh CBETa U METOJIBI €€ U3MEPEHUS

75 Jlucnepcus cBeTa

76 WuTepdepennus ceera

77 KorepeHTHbBIEC HICTOYHHUKH. Y CITOBHSI 1
HaOJIIOJICHUSI MAKCHMYMOB U MUHMYMOB

78 Pemenue 3amau

79 [Tpumenenune unTephepeHIIH

80 Hudpaxius ceera

81 HudpakimonHas pemerka. Y clioBue 1
HaOJI0/IEHUS TTIAaBHBIX MAaKCUMYMOB

82 Pemenue 3amau 1

83 [TomepedHOCTh CBETOBBIX BOJIH. 1
[Tonsipusarus cBera

84 Pemenue 3amau

85 CBeToBbI€ SIBJICHUS B IPUPOJIE

86 OO0o01IeHue U cucTeMaTu3alys 3HaHUH 110 1
teme "OnTuka"
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87 KontponbHas pabdora no reme «OnTHka 1 1
['paHuIBl MPUMEHHUMOCTH KJIACCHYECKON

88 MEXaHUKH. 3aKOHBI JIEKTPOAMHAMUKH U 1
MIPUHIIAIT OTHOCUTEIEHOCTH

89 [TocTynaTel cienaIbHON TEOPHUH 1
OTHOCHTEITFHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOM MHTEPBAJ.
[IpeobpazoBanus Jlopenna. YcinoBue

90 npuIMHHOCTH. OTHOCUTEIHHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe ICHUE BPEMCHH U
COKpAIICHHE JUTUHBI

01 DHeprus ¥ UMIYJIbC PENITUBUCTCKON 1
YaCTHUIIBI

92 CBs13b Macchl € SHEPrUe U UMITYJILCOM 1
PEIATUBUCTCKON YaCTHUIBI. DHEPTHSI IIOKOSI

93 PaBHOBECHOE TeIII0BOE M3ITyUCHHE 1

94 3akoH cMenieHusa Buna 1

95 I'unore3a M. [1nanka o kBantax. ®OTOHBI 1

96 DHeprus U UMIyiabc PoToHa 1

97 ®otorddext. OnbiThl A. I'. Cronerosa. 1
3akonsl pororddexra

08 VYpaBuenue DitnimTeitHa 1151 horodrddexra. 1
"Kpacnas rpanuna" gporoaddexra

99 JaBnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BonHOBEIE CBOMCTBA YaCTHLL
Bomnusl ne bpoiins. JlnuHa BoiaHbI 1€

101 Bpoitns u pazmepsr 001acTH JIOKaTU3auu 1
JBMIKYIIEHCS 4aCTUILLbI JIOKYMEHT MOZAMNVUCAH SNMEKTPOHHOM MOAMUCHIO
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102

KopnyckysspHO-BOIHOBOM Ayalln3M

103 Judpaxius 3JeKTPOHOB HA KPUCTAILIAX
Crenuduka u3MepeHuit B MUKPOMUPE.

104 CooTHOIIEeHUS HEONPEACTEHHOCTEN 1
I'eitzenbepra

105 Pemenue rpadguueckux 3agaq

106 Pemenue pacuéTHbIX 3a1a4
KonTtponbHas padora mo TemaM: "OCHOBBI

107 CTO", "KopnycKyJIsipHO-BOIHOBOM 1 1
nyanuzm"

108 OmBITHI IO HCCIIEJOBAHUIO CTPOCHUS aTOMA. 1
[TnanerapHas mogens atoma Pesepdopna

109 IToctynarel bopa 1

110 Bunel criektpoB. CrieKTp ypoBHEHN 3HEpruu 1
aToMa Bojopoza

111 CrioHTaHHOE U BBIHY)KJICHHOE U3TyYeHHe 1
cBeTa

112 Jlazep 1
Hyxnonnas monens sigpa I'eizen6epra-

113 NBanenko. 3apsg u MaccoBOE YUCIIO spa. 1
N3oronsl. PagroakTuBHOCTH
3aKoH pasMoakTUBHOro pacnazaa. CBoicTBa

114 MOHM3UPYIOIIETO U3nydeHus. Brnusnue 1
PalMoaKTUBHOCTH Ha )KUBBIE OPTaHU3MEI.
Jlo3umerpust
DHeprus cBs3M HYKJIOHOB B sJpe. SnepHbie

115 cuiibl. Jledext maccsl siapa. SnepHble 1

peakuuu. SnepHbie peakropkl. Ipodnempt
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YIPABIISIEMOr0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCIIEKThI Pa3BUTHUSA SICPHON
DHEPreTUKU

116

Mertonpl perucTpaiuu 1 UCCIeI0BaHMs
3J€MEHTapHbIX YacTull. OyHIaMEeHTaIbHbIE
B3aUMOJICUCTBUS. bapnoHbBI, ME30HBI U 1
nentoubl. [Ipencrasnenne o CtannapTHOM
Mozenu. KBapk-TiitooHHAast MOJIENb aIpOHOB

117

®dusuka 3a npenenamu CTaHIapTHOR
Mozenu. TéMHas MaTepus U TEMHas
sHeprus. EMMHCTBO (U3UYECKON KapTHHBI
Mupa

118

Oransl pa3BUTHSA aCTPOHOMUU. 3HAYECHUE
aCTPOHOMUU

119

[TpuMeHNMOCTh 3aKOHOB (PU3UKHU 151
00BSICHEHHS IPUPOJIBI KOCMUYECKUX
00BeKTOB. MeToAbl aCTPOHOMUYECKHX
HCCIICIOBaHUM

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
paanoTeNnecKonsl, BHeaTMochepHas 1
aACTPOHOMHUS

121

Bupn 3Bé3mHoro Heba. Co3Be3aus, ipKue
3Bé3I[BI, IIJIaHCTHI, UX BUAUMOC IBUXKCHUC

122

Comueunas cucrema. Conure. ConHeynas
aKTUBHOCTb. MicTounuk »Hepruu ConHIa u 1
3BE3]T
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123

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKHU.
Juarpamma "cniekTpanbHBIA KJ1acc — 1
CBETUMOCTB"

124

3Be3/1bI TIaBHOM IOCIIEN0BATEIHLHOCTH 1

125

Bayrpennee ctpoenue 38é31. CoBpeMeHHBIE
MPEACTABJICHUS O TPOUCX OKACHUH U
spomrony CoJHIA B 3BE3]1. DTallbl JKH3HHU
3BE3]T

126

Mueunsiii [Iyte — Hama ["anmaktuka. Tunsl
rajiakTuk. YEpHbIE IBIPHI B pax rajakTHK

127

Bcenennasa. Pacuupenue Beenennon.
3akoH Xab6ma. Teopus bonpIioro B3pbiBa. 1
PenukToBoe u3nmyyenne

128

Macmrabnast ctpykTypa BeenenHoid.
MeraraiakTuka

129

Hepeménnsie npobieMbl acCTpOHOMUHT 1

130

DU3NYECKUI TPAKTUKYM T10 TEME
"HccnenoBaHue MAarHUTHOIO TIOJIS
MOCTOSSHHBIX MAarHUTOB' MJIN
"UccnenqoBanue CBOVWCTB 1
deppomarnernkos" uinn "MccnenoBanue
JEHCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"

131

DuU3NYECKU TPAKTUKYM 110 TEME
"U3mepenue cunbl Amnepa" win "M3yuenue
3aBUCHMOCTH CUJIbI AMIIEpa OT CHUJIbI TOKA" 1
unu "OnpeneneHre MarHUTHON UHTYKIIMT
Ha OCHOBE U3MepeHus cuibl AMriepa”
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132

Du3n4ecKuil IPAKTUKYM I10 TEME
"UccnenoBanue IBJICHUS
3JIEKTPOMAarHUTHOW MHIYKIMU" WIN 1
"Onpenenenre UHAYKIIMH BUXPEBOTO
MarHuTHOTO mojs"

133

Ou3nYecKil MPaKTUKYM I10 TEME

"N ccnenoBanue sSIBICHUS CAMOMHTYKITAN"
i "COopKa MOJENH 3JIEKTPOMArHUTHOTO
reHeparopa"

134

Pu3nuecKnil IPAKTUKYM I10 TEME
"N3mepenne nepuoa CBOOOTHBIX
KOJIeOaHU HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

135

Pu3n4ecKUil IPAKTUKYM I10 TEME
"IIpeobpazoBanue SHEPTUHU B IPYKUHHOM 1
MasiTHUKeE"

136

@u3HYECKU IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeEHHOr0 TOKa UYepes
II0CJIEI0BATENIHO COCTMHEHHBIE
KOH/IEHCATOop, KaTyLIKY U pe3ucTop’ uiu
"UccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIM IEPEMEHHOr0 TOKa"

137

Ou3nYecKuil MPaKTUKYM I10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOW BOJIHBI"

138

DU3NYECKHUI TPAKTUKYM 10 TEME
"N3mepenne moka3artesns mpeioMICHUs
crekna" win "[lomyyenue nzo0paxeHus B

CUCTCMC U3 IIJIOCKOI'O 3€PKajia 1 JIMH3BI"
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139

Du3n4ecKuil IPAKTUKYM I10 TEME

"N ccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUS OT BellecTBa (Ha mpuMepe
xuakux auH3)" unn "M3mepenue
(OKYCHOT 0 pacCTOSIHUSI paCCEUBAIOIINX
uH3"

140

@u3HYECKU IPAKTUKYM I10 TEME
"Habnronenue nudpakunu, vHTEphepeHInu 1
U nojsipu3anuu csera”

141

Pu3nuecKnil IPAKTUKYM I10 TEME
"OnpenenieHre UMITYJIbCA U SHEPTUH
PENATUBUCTCKUX YacTull (1o ¢otorpadusim 1
TPEKOB 3apsKEHHBIX YaCTUL B MATHUTHOM
nosie)"

142

DU3NYECKHUI TPAKTUKYM 10 TEME
"U3mepenue nocrosHHoil [lnanka Ha
ocHOBe ucciuenoBanus Gorodddexra" umu 1
"NccnenoBanre 3aBUCUMOCTH CHJIBI TOKA
Yyepe3 CBETOAUO/ OT HanpsiKeHus"

143

@u3HYECKU IPAKTUKYM I10 TEME
"UccnenoBanue cekTpa pa3peskeHHOro
aTOMapHOr0 BOIOPOJIa U U3MEpPEHUE
nocrossHHOM Punbepra"

144

DU3NYECKHUI TPAKTUKYM 10 TEME
"UccnenoBanue paanoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM J03UMeTpa’ niu 1
"N3yueHue moraomneHus 6eTa-4yacTuil
amroMuHIEeM"

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

FOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE 01.09.23 09:56 (MSK)
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPIA UMEHU FEPOSA COBETCKOIO COHO3A I.A.

KOCTbIJIEBA, CtoroBa EneHa AHaTonbeBHa, upekTop

Ceptudukar 17CE9OEOEA40E82C93976AAD0AD446EC




145

Du3n4ecKuil IPAKTUKYM I10 TEME
"HabOmaronenus 38€30H0r0 Heba
HEBOOPYXEHHBIM IJIa30M C UCMIOJIb30BAaHUEM
KOMITbIOTEPHBIX MPHUIIOKEHUH 7151
OTIpEeICIICHHS TIOJIOKEHHST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro noyrymapus v sipKkue
3Bé31b6!" win "HabnroneHus B TeJIECKOIT
JlyHBl, TUTAHET, TYMAHHOCTEH U 3BE3THBIX
CKOIIeHHI"

146

O0o0011eHNEe U cUCTeEMaTH3alUs 3HAHHIA.
Poinb hu3uKM 1 aCTPOHOMHH B
9KOHOMUYECKOM, TEXHOJIOIrHIECKOM, 1
COIIMATIbHON M 9THYECKON cepax
JEATEIHBHOCTH YEIOBEKA

147

O06o0061IeHne 1 cucTeMaTH3aIus 3HaHU .
Ponb u MecTo pu3uKku 1 aCTpOHOMHH B 1
COBPEMEHHOW HayYHOU KapTHUHE MHUpa

148

OO6o011eHne U cucTeMaTU3alKs 3HaHUM.
Ponb dusnueckoit Teopun B popMupoBaHUH
MPEACTABICHHUH O (PU3UIECKON KapTHHE
MHpa, MECTO (PU3UUECKON KapTUHBI MUPA B
00I11eM Py COBPEMEHHBIX €CTeCTBEHHO-
Hay4YHBIX MPEACTABICHUN O IPUPOJIE

149

O0001IeHE U cUCTEMAaTHU3alis 3HaHUH 110
Tteme "Kunemarnka"

150

O0001IeHEe 1 cCHCTEMAaTHU3aIiA 3HaHUH 110

Tteme "Kunemarnka"
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151

O0001IeHNE U cUCTEMATHU3alUs 3HAHUH 10
teme "Jlunamuka"

152

O0oO0mIeHre 1 cucTeMaTH3aIus 3HaHUH 110
teme "Craruka TBepaoro tena'

153

O0001IeHE 1 CHCTEMATHU3aIiA 3HaHU 110
TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKe"

154

O06001eHne U cucTeMaTh3alus 3HaHUuH 110
TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETUYECKON 1
Teopun"

155

O06o0uieHre 1 cucTeMaTH3alys 3HaHUuH 1o
teMe "Tepmoaunamuka. TerioBbie 1
MamuHbI"

156

O0001IeHNE U CHCTEMATHU3alMs 3HAHUH 110
TeMme "ArperaTHble COCTOSHUS BEIECTBA. 1
dazoBble nepexop"

157

O0001IeHe 1 cHCTEMAaTHU3aliA 3HaHU 110
Teme "DnekTpuyeckoe nosue"

158

O0001IeHEe ¥ CHCTEMAaTHU3aIiA 3HAHUH 110
teMe "[1oCTOSHHBIN 2NeKTpUYecKuil TOK"

159

O0o001eHne u cucTeMaTH3aIus 3HaHUuH 110
teme "Toku B pa3nuuHbIX cpegax”

160

O0001IeHE ¥ cCUCTEMATHU3alis 3HAaHUH 10
Teme "MarautHoe moie"

161

PesepBHbIil ypok. O6001meHNE 1
CUCTEMAaTHU3aLUs 3HAHUM 110 TEME 1

"DeKTpOMarHuTHas UHIYyKIUA"
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162

PesepBHbIit ypok. O60011eHNE U
CHUCTEMAaTH3aIUsI 3HAHUH 110 TEME 1
"Mexanndeckue konebanus"

163

PesepBubIil ypok. O6001mIeHNE U
CUCTEMaTHU3alIMsl 3HAHUM 10 TeME 1
"DnexkTpoMarHuTHbIE KoneOaHus"

164

PezepHblil ypok. O6001eHNE U
CHICTEMATH3allus 3HAHHUH 110 TeMe
"MexaHUYECKUE U 3JIEKTPOMarHUTHbHIE
BOJIHBI"

165

PesepBHblIit ypok. O6001IeHNE U
cucTeMaTu3anud 3Haguil mo teme "Ontuka'

166

PesepBHblit ypok. O60011eHNE U
chcTeMaTH3alus 3HaHui no TeMe "OCHOBEI 1

CTO"

167

PesepBHelit ypok. O6001IeHNE U
cucTeMaTu3alus 3HaHUH 1o Teme 1
"KopryckynsipHO-BOJIHOBOW Jyanu3m"

168

PesepBubIil ypok. O600menne u
cucreMaTusanusd 3HaHuii mo reme "dusmka 1
aroma"

169

PesepBHelit ypok. O6001IeHNE U
cucTeMaTu3anud 3HaHuil mo teme "dusuka 1
ATOMHOTO SI/Ipa ¥ 3JIEMEHTAPHBIX YacTHuIr"

170

PesepubIil ypok. O600meHne 1
CUCTEMATHU3aLU 3HAHUU 110 TEME 1
"DneMeHTHl acTpodu3uku"

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 170 4

16
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

OopasoBatenbhblil mopran «Pemry EI'D» http://reshuege.ru
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denepanbHbIil HHCTUTYT MeAarornueckux u3Mepenuit http://fipi.ru

Bupryanbnsiii penetutop no pusuke. BupTyanbHbIi TPEHUHT pa3IndHOTO
YPOBHSI CJIOKHOCTHU 10 BCEM acIieKTaM U3y4deHHs (PU3UKHU B CPEAHEH IIKOJIE.

http://vschool.km.ru/repetitor.asp?subj=94

Hayxka u Texnuka: snektpoHnHas oubmmoreka. [logdopka HayqHO-TIOMYISIPHBIX

nyomkarmii. http://www.n-t.org/

®denepanbHbIE TECTHI 110 MEXaHUKE. TecThl M0 KUHEMAaTUKE, IMHAMUKE U CTATHUKE.
Kaxnprit Tect coctout u3 40 Bonpocos. [IpemxycmoTpens! Tpu peskrma paboThl ¢

HUMU: O3HAKOMJIEHUE, CAMOKOHTPOJIb U O0yUYEHHUE.

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics

AxTuBHas (pu3MKa: nporpaMMHOe oOecriedeHue JUIsl OAJIEPKKY U3yUEHMs
MIKOJIBHOTO Kypca pusuku. CBeneHus o pa3paboTkax U UX MpeIHa3HAYCHUH:
(dbopMHUpOBaHUE OCHOBHBIX MOHATHI, YMEHUN U HABBIKOB PEIICHUS MPOCTEHIINX
3a]1a4 1o (PU3UKE U aKTUBHOTO MCIIOIb30BaHUS UX B PAa3JIMYHBIX CUTYAlHSIX.
[IpencraBneno 6osee 6000 BapraHTOB 3alaHUN-CUTYAIIUN, KOTOPHIE MOKHO

HCIIOJIB30BATh HAa YPOKEC B BUJC HEOOJIbIITNX KOMIIBIOTCPHBIX (1)paI“M€HTOB.

o R A, CRGEAY, ANE L, DY/ partner/ospu /
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HNHTepakTUBHBINA KaNbKYIATOp U3MEpeHHil. [lepeBoa pa3nuHbIX €qUHULL
M3MEPEHUS U3 OJIHOM CUCTEMBI B IpyTyt0. Bec u macca, 00beM 1 BMECTUMOCTb,
JUIMHA U PACCTOSIHUE, IUIOIIA/lb, CKOPOCTb, JaBJICHUE, TEMIIEPATYpa, YIiI0Bas
Mepa, BpeMs, SHEPTUs 1 paboTa, MOIIHOCTh, KOMITBIOTEPHBIE €AUHUIIBI.

http://www.convert-me.com/ru

["azeta “1 centsa0ps’: maTepuaisl no pusuke. [logdopka nmydaukanuii mo

npenojiaBanuio QUMK B 1IKose. Apxus ¢ 1997 1.

http://archive.1september.ru/fiz/

Karanor cchutok Ha pecypcsl o pusuke

DHIUKIIONE NN, ONOTMOTEKH, METOIUKH MTPOBEJACHUST YPOKOB, TECTUPOBAHHUE,

CMMU, yueOHbIe MIaHbl, By3bl, HAYYHbIE OpTraHU3aluu, KOHGEPEHIUHU U JIp.

http://www.ivanovo.ac.ru/phys

Cranpapt pusnueckoro oodpazoBaHust B cpeaneil mkose. O030p MIKOJbHBIX

mporpamMmm u y‘le6HI/IKOB. MaTepI/IaJ'IBI 110 (1)I/ISI/IKC N MCTOJUKE ITpCIIoJaBaHus A1

y‘—IHTGJ’IGﬁ. 3K33MCHEU_II/IOHHBIC BOITPOCHI, KOHCIICKTBI, TCCTBI I YUallluXCs.

noRACTIHCRERBEDRRFRoMEERIMIECKOTO KabuHeta. HoBocTr Haykw.
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http://www.edu.delfa.net/

becmnataeie o0yyatomye mporpamMmsl 1o ¢Gusnke. 3HAKOMCTBO ¢ 15
00yJaroIIMMH TIPOTPpaMMaMH 110 Pa3TUYHBIM pasjieiamM GU3HKH.

http://www.history.ru/freeph.htm/

Yuautento ¢uzuku. [IporpaMmbl U yaeOHUKH, TOKYMEHTBI, CTAHIAAPTHI,
TpeOOBaHUs K BBITYCKHUKY IIKOJIbI, MATEpHUAIbl K IK3aMeHaM, OUJIETHI
BBIITYCKHOI'O 3K3aM€Ha, PEKOMEHIALIMU 110 TPOBEICHUIO IK3aMEHOB, MATEPHUAIIbI K

ypoky. http://www.edu.delfa.net:8101/teacher/teacher.html

AnnManmu pU3NYECKUX MPOIeccoB. TpexMepHbie aHUMAITIH ¥ BU3yaJTH3aIluU
1o pU3HUKe, CONMPOBOXKIAIOTCS TEOPETUUESCKUMHU OOBSICHEHHUSIMU.

http://physics.nad.ru/

AHumanuu puU3nuecKux MpolecCoB: MEXaHUKa. AHUMAIUU 10 YTIYyOJICHHOMY

Kypcy mexanuku. http://physics.nad.ru/Physics/Cyrillic/mech.htm

Pa3pabotku dpupmbl "dusnkon". "®dusnka B kaptuHkax", "OTkpeiTas Qusuka’ u
b
"OtkpbITas MaTeMaTuka". Y 100HBI Kak JEMOHCTPAalMOHHBIE MporpaMmsl. 1o

HCKOTOPBIM pa3aciaM MOKHO ITPOBOJUTH KOMIIbIOTCPHBIC Ha60paTOprI€

ﬂOKym’EMCAH 3JIEKTPOHHON NOAMNUCHIO
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http://www.scph.mipt.ru/

DOneKkTpoHHBIN yueOHUK 1o dusuke 7-9 ki1. [1o HeKOTOPBIM pa3enaM UMEIOTCs

muddepernrpoBanHbie 3a1a49u, 1adbopaTopHbie padoTsl. http://Kiv.sovtest.ru/

I"azeta «1 cenTs0ps»: Matepuansl o gusuke. [logdopka nmydnukanuii o

npenoaaBaHuio (U3UKH B 1IKojIe. ApxuB ¢ 1997 r.

http://archive.1september.ru/fiz

Knaccnas ¢pusuka (30P).http://class-fizika.narod.ru/
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