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MNOACHUTEJBHASA 3AIINCKA

ITporpaMMa 1o @u3uke Ha YpOBHE CpeOHEro oO0Iero o0pa3oBaHus
pa3zpaboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacrasieHHsix B ®I'OC COO, a
Takke ¢ ydétoMm (enepaibHOr pabodeit mporpaMmbl BocnuTanus u KoHnenmun
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoit ~ ®denepanuy,  peaqu3yOIMIMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
IPOrPaMMBlI.

[Tporpamma no ¢usuke onpeaenser 00s13aTebHOE MTPEIMETHOE COJEPKaHUE,
YCTaHABIMBAET PEKOMEHYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3JeoB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOrMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcsl.
[IporpamMma mo ¢usuke Aa€T NpEeACTaBICHUE O MLEAX, COACpPKAHUH, OOIIeH
cTpareruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CPEeACTBAMU
yuebHoro npeamera «Dusnkay Ha yriIyOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKM YriIyOJIEHHOTO YpPOBHS IIO3BOJISIET PEalU30BaTh
3aJjaui MPO(PEeCCHOHATBHON OpPUEHTAIlMH, HAPABICHO HA CO3JaHUE YCIOBHUM AJis
NPOSIBIICHUS] CBOMX HHTEIUICKTYyaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH KaXKIbIM
oOydJarmuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs 00pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHANTBHOTO 00pa30oBaHUsl MO Pa3IUYHbBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIELIMATIBHOCTSIM.

B nmnporpamme mno ¢Qusmke omnpenensioTcs IMIAHUPYEMbIE pEe3yNbTaThl
OCBOEHUS Kypca (PM3UKH Ha YPOBHE CPEIHEr0 00IIero oOpa3oBaHus: TUYHOCTHBIE,
METalpeaMETHbIE, IpeAMeTHble (Ha  yriyOs€éHHOM  ypoBHe). HayuHo-
METOJI0JIOTUYECKOM OCHOBOW [UIsl pa3pabOTKM TpeOOBaHUN K JIMYHOCTHBIM,
METANpEeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YarolUXCsl, OCBOMBLIMX
nporpaMMy 1o (u3MKe Ha YpPOBHE CpexHero obmero oOpa3oBaHHs Ha
yryOIEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

ITporpamMma 1o (pusmke BKIIOYAET:

IUIAHUPYEMBIE PpEe3yJibTaTbl OCBOEHUS Kypca (U3MKUM Ha yriyOnéHHOM
YPOBHE, B TOM YHKCJIE€ MPEAMETHBIE PE3YJIbTATHI 10 roj1aM 00yUEHHUS;

coJiepkaHue yueoHoro npeamera « Pu3nka» Mo rojgam o0ydyeHHsl.

[IporpaMMa mo ¢u3uKe HMeeT MNPUMEPHBIM XapakTep M MOMXKET OBITh
UCIIOJIb30BaHa YUUTEIAMHU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOMX pab04YMX IIPOrpaMM.

ITporpaMMa no u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUMUTENEH U
IPEIOCTABIAECT BO3MOXKHOCTU ISl pealu3ald Pa3IUYHbIX METOJUYECKHUX
NOJIXOJJOB K TMpernoAaBaHUI0 (U3UKH Ha YrIyOJEHHOM YpOBHE IMpPH YCJIOBHU
COXpaHEHHUs 003aTENBbHOM YaCTH COAECpKAHMSI Kypca.



®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueit u actpoHomued. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUU ONpENeNuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIyYEHHUS] HOBBIX MAaTEpHUANIOB C 3aJaHHBIMHM CBOMCTBaMHU. M3yueHue
($u3MKKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE ECTECTBEHHO-HAYUHOU
KapTUHBI MUpa oOydYaromerocsi, B opMUpOBaHUE YMEHUM MPUMEHATHh HAyYHbBIN
METO/1 MIO3HAHMSI IPU BHITIOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUH.

B ocHOBY Kypca ¢pu3nku Ha ypOBHE CpPEeTHETO 00IIero 00pa30BaHUs MOJI0KEH
pSA UIeH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLUIIBI €70 TOCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SBIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/iesoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEl MaTepuan Kypca (U3HKU
o0benuHEH BOKpYr ¢u3nueckux Teopuid. Benmymmum B Kypce sABisercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEUIECTBE U
ToJIe.

Hoea zymanumapuzayuu. EE€ peanusanus OpeAnonaracT HUCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYEeCKOM HayKH, OCMBICICHHE CBA3H Pa3BUTUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpoOIeMamu.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢busuku yriy0aéHHOTO ypOBHS
IPEANOJAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTHMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTcsi Ha
YpOBHE OOIIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTUU.

Hoea 3konocuzayuu peanusyercs TMOCPEICTBOM BBEICHHS JIIEMEHTOB
COJEpKaHUs, TMOCBSIMIEHHBIX OSKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJOTHMM, a Takxke 00CYXIEHUs
po0JIeM pallMOHAIBLHOTO IPUPOIOIIONIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

OcBoeHue coJiep>kaHusi MPOrpaMMBbl 10 (GU3HKE JOKHO ObITh MOCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-/IEATEIbHOCTHOTO noaxonaa. s Gu3nku peanusanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITEIFHOTO AKCIIEPUMEHTA Kak
MOCTOSIHHO JIeHicTBYytomero ¢akropa ydeOHOTo mporecca. s yrmyonéHHOTrO
YPOBHS — O3TO CHCTEMAa CAaMOCTOSITEIBHOTO YYEHHMYECKOrO OSKCIIEPUMEHTA,



BKITIOUAIONIETO (PpOHTANbHBIC YYCHHUYECKHE OIBITHl MPU H3YYCHHH HOBOTO
MaTepuana, 1abopaTtopHbeie padoThl U pabOTHl MpakTHKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peamu3zanud (QU3NYECKOTO0 TpakTHKyma. B mepBoMm ciydae
IPAaKTUKYyM MpoBoautcs nubo B koHue 10 u 11 kmaccoB, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 JTHX KiaccoB. Bropoit cmoco6 — 3T0
UHTETpanus paboT MpakTHKymMa B CHCTEMY JIaOOpaTOPHBIX pPadOT, KOTOpPHIC
MPOBOJAATCS B Mpoliecce u3ydeHus paszzaena (temsl). Ilpu stom moa paboramu
IPAKTUKyMa TTOHUMAETCSl CaMOCTOATEIbHOE MCCIIE0BaHUE, KOTOPOE MPOBOAUTCA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOMIAaroBOi HHCTPYKIUH.

B nporpamme 1o (¢u3Mke cucteMa YYEHHYECKOTO HSKCIEpUMEHTa,
71a00paTOpHBIX paboOT W MpaKTUKyMa MpEICTaBlICHA €IWHBIM TepedHeM. Bribop
TEMATUKU IS 3TUX BUJAOB YYCHHUYECKUX MPAKTHUECKUX PabOT OCYIIECTBISACTCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYpPOYHOTro
IUIAHUPOBaHUST U OCHalleHusi kaOunera ¢usuku. [Ipm sTOoM oOecneunBaercs
OBJIaJicHUEe OOYyYaAIOUIUMHUCS YMEHUSIMH TPOBOJUTH TIPSIMbIE U KOCBEHHBIC
U3MEpEHHS, UCCICIOBAHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M IMOCTAHOBKY
OTIBITOB IO TIPOBEPKE MPEJIOKECHHBIX THITOTES.

Bonbiioe BHUMaHHME yAeNseTCs PELICHUI0 PAacuETHBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM nmns pacy€THBIX 3a7a4 IPUOPUTETOM SBIISIOTCA 33Ja4d C SIBHO
3aJlaHHOW M HESBHO 3aJaHHOW (PU3UYECKOW MOJIEIbIO, TIO3BOJISIONINE TPUMEHSTh
W3YYCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KakK M3 OJHOTO pasiena Kypca, Tak H
UHTETPUPYS MPUMEHEHUE 3HAHUM U3 pa3HbIX pa3enoB. [ KauecTBEHHBIX 3ajau
OPUOPUTETOM SIBIISIIOTCA 3aJaHusi Ha OOBACHEHHUE/NpeliCKa3aHhe MPOTEKaHUs
¢u3znyecKux SBJICHUNA U MPOIIECCOB B OKPYKAIOIIEH *KU3HHU, TpeOyrolue BbIOOpa
bu3nYeCKON MO AJIs CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanuamu DPIOC COO k wmaTepuagbHO-
TEXHUYECKOMY OOECIEUYeHHIO y4eOHOTO Tpoliecca Kypc (DU3UKH YTIIyOJIEHHOTO
YPOBHS Ha YPOBHE CPEIHEr0 00IIEero 00pa30BaHUs TOJKEH M3Y4aThCs B yCIOBHUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
n1abopaTtopHoe O0OpYyIOBaHWE Jisi BBHITIOJHEHHS YKa3aHHBIX B TporpamMMme TIo
bU3MKe YYEHHYECKHX OINBITOB, JA0OPAaTOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK>Ke JIEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JleMoHCTpallMOHHOE  000pyJIoBaHHEe (POPMHUPYETCSI B COOTBETCTBHUH C
NPUHIATIOM MHUHUMAIBHON JOCTAaTOYHOCTH U OOECHeYMBACT IOCTAaHOBKY
NEPEUUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JIEMOHCTpAIUi Jis
UCCIICIOBAHMSI ~ U3Yy4YaeMbIX SIBICHMH M  TIPOLECCOB, SMIHUPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpymOBaHHME IS YYCHHUECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHJIEC TEMAaTHUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére



OJIHOTO KOMILJIEKTa Ha JABYX oOydarommxcs. TeMaTHyecKue KOMILIEKThI
71a00paToOpHOrO O00OPYAOBAHUS JOJKHBI OBITh IOCTPOEHBI HAa KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U LM(PPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBLIX 1a00paTOpU.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBISIFOTCS:

(opMupOBaHHE UHTEpeca M CTpPEMJICHUS OO0y4arolmuMxcsi K HaydyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE MX HUHTEIUIEKTyaJbHBIX M  TBOPYECKHUX
CHOCOOHOCTEN;

pa3BUTHE TPEACTABICHUI O HAyYHOM METOJe MO3HaHus U (popMmHupoBaHHE
UCCJIEIOBATENLCKOIO OTHOIICHHUS K OKPYKAIOLIUM SIBJICHUSIM;

(opMHUpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAaK PE3yJibTaTa W3Y4YEHHs] OCHOB
CTpOEHUS MaTepuu U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

dbopMHupOBaHE YMEHHUI OOBSICHATH SIBICHUS C UCTIOJIBb30BaHUEM (DU3UICCKUX
3HAaHUU U HAYYHBIX JOKA3aTEIbCTB;

(opMUpOBaHHE NPEACTABICHUH O POIM (U3MKK AJI Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTaBICHUM O BO3MOXHBIX  cepax  Oynymiei
npo(hecCHOHANBHON  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOH, TOJArOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTrxeHre 3TUX Lened 00ecreunBaeTcsl peuleHueM CIeAYIOUIMX 3a1ad B
poLecce U3yYeHus Kypca GU3UKU Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus:

npuoOpeTeHNe CUCTEMBbl 3HAHUM 00 O0ImMX (PU3MUECKHX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JI€MEHTHI aCTPOPHU3UKH;

(opMUpOBaHNE YMEHUHN NPUMEHATh TEOPETUUECKUE 3HAHUS JIs1 OOBSICHEHUS
(u3nyYeCKuX SIBICHUN B MPUPOAEC M JUIsl NMPUHATUS MPAKTUUYECKUX DPEIIECHUN B
MMOBCEHEBHOM >KHU3HHU;

OCBOEHHE CIIOCOOOB pEIICHHUS PA3NIUYHBIX 3a7ad C SIBHO 3aJaHHOU
(¢u3nyecKol MOJENbIO, 3a/ay, MOJAPa3yMEBAIOLIMX CAMOCTOSITEIBLHOE CO3/IaHNE
¢u3znyecKkol Mopenu, aJeKBaTHOM YCIOBMSM 3aJayd, B TOM YHCIE 3ahad
MH)XEHEPHOT'O XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB U NPUHLHUIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M IPOBENCHUS
(¢u3NYeCKUX OSKCIEPUMEHTOB, aHajau3a M HMHTepIpeTauuu uH(poOpMaluy,
OTIpe/ieNICHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3yJbTaTa;

CO3JJaHHWE YCJIOBUU Uil PA3BUTHS YMEHUU IPOEKTHO-UCCIIEIOBATEIBCKOMH,
TBOPUYECKOU JIESITEIbHOCTH;



pa3BuTHE UHTEpeca K chepam npodeccuoHaIbHON AesTENbHOCTH, CBI3aHHON
¢ (hU3UKOM.

B cootBerctBun ¢ tpeboBanusimMu PI'OC COO yrayOnéHHBI ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®dusmka» Ha YpPOBHE CpeIHEro OOIIero
oOpa3oBaHusl BbBIOMpaeTCd OOYYAIOIIMMHUCA, IUIAHUPYIOIMIMMU MPOJOJHKEHHE
00pa3oBaHUs MO CIEIUATBLHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.

Ha uzyuenue puzuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO 0OIIEro
obpasoBanus oTBoauTcs 272 daca: B 10 xiacce — 136 yacoB (4 yaca B HEJEN0), B
11 kimacce — 136 yacos (5 yaca B HEZICIIO).

[Ipennaraemeiii B mporpamMmme no (¢uU3MKE IMepeueHb JIabopaTOpPHBIX U
NPaKTUYECKUX paldOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb [EJIacT BBIOOP
npoBeleHHusl J1adopaTopHbIX pabOT M OMBITOB € YYETOM MHIAUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJaroIMUXCA.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO NO3HAHUSA NPUPOBI.

®dusuka — pyHnaMeHTanbHas HayKa o mpupoje. HayuHslii MeTos mo3HaHus u
METO/IbI UCCIEIOBAaHUS (U3NUYECKUX SIBIICHUH.

OKCIIepUMEHT U TEOpHsl B Mpolecce Mo3HaHus Npuponsl. Habmonenue u
AKCTIIEPUMEHT B (PU3HKE.

CnocoObl  u3mepeHuss (GU3UYECKUX BEIUYUH (QHAJIOTOBBIE W LHU(POBBIC
U3MEpUTENIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JTATUNKOBBIE CUCTEMBI).

[TorpemnoctTn  u3MepeHuii  GU3NYECKUX  BEIMYMH  (aOCOMIOTHAs U
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NUYECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPIOE TeENo, HAcalbHas KUAKOCTh, WACAIbHBIA Ta3, TOYEUHbBIN
3apsan). ['unore3a. ®U3nyecKuil 3aKOH, rPpaHULBl €ro NpuMeHUMocTr. Pusndeckas
TEOPHS.

Ponb u mecto ¢u3uku B GOpMHPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKym.

M3mepeHne cuiibl TOKAa W HaNpsDKEHUS B LENHM MOCTOSHHOTO TOKa IpHU
MOMOIIIH aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKoMCTBO C HHGpoBoi jabopatopued no ¢usuke. [IpuMepsl u3MepeHus
(bU3HYEeCKUX BEJIMYMH P MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a/1a4yu MEXaHUKHU.

Pannyc-BekTop MaTepHalbHOM TOYKH, €ro MIPOEKIMM HAa OCH CHCTEMBI
KoopauHaT. TpaekTopus.

[lepemenienune, CKOpOCTh (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOPOCTb) M
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUHWHA HA OCH CHUCTEMBbI KOOPAHMHAT.
CrnoxeHue NnepeMeleHUi U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBH)KEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaTEPUAIIbHON TOYKU OT BPEMEHHU U HX
rpaduKH.

CBoOonHoe maneHue. YckopeHue cBoOOAHOro mnajeHus. [[BukeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPH30HTY. 3aBHUCHUMOCTh KOOpPJIMHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpauKu.



KpuBonuHeitHoe  aBvkeHUe. JIBUKEHHME  MaTepuajbHOM TOYKH  TIO
OKPY>KHOCTH. YTJoOBas M JIMHEWHass ckopocTh. llepuon u yactoTra oOpalleHus.
[lenTpocTpeMuTebHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIIMAIbLHOE) U TIOJIHOE
YCKOPEHUE MaTEPUAIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CIUIOMETP,
JIBH)KCHUE CHApsANIOB, LEMHbIE, MIECTEPEHYATHIE W PpPEMEHHBIE NEpPEAayH,
CKOPOCTHBIE JTU(THI.

Hemoncmpauyuu.

Mogenbs cuctembl OTCUETA, WILIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

CrniocoObl uccieI0BaHusl IBUKEHUM.

Nnnroctpanus npenesbHOro Nepexoa U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMXKEHUN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnionenue aBuxkeHUsi Teja, OPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTANBHO.

HanpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriIoBO CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPUH, CKOPOCTEH NBUKEHHUS OJHOTO U TOTO XKE
TE€Jla B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3yueHre HEpaBHOMEPHOTO ABUIKEHHUS C LIENbIO ONPEEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepenre yCKOpeHUs MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUYKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH NYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JIBH>KCHUU.

W3mepenne  yckopeHuss ~ CBOOOJHOTO  majgeHUs  (PEKOMEHJI0BAHO
UCIIOJIb30BaHue TU(PPOBOI Tab0paTOpUN).

W3yyenue pABMKEeHHS Tena, OpOIIEHHOro Topu3oHTaldbHO. [IpoBepka
TUIOTE3Bl O MPSMOM NPONMOPUUOHAIBHONW 3aBUCHMOCTH MEKIY JAJIbHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

N3yueHne JBHXKEHHUS Tella MO OKPYXHOCTH C IOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUs: KOHMYECKOro MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0H HproToHa. HMHepumanbHble cucTeMbl OTcYéTa. llpHHUIMAN
oTHocutenbHOCTH ["anmunes. HenHepuuanbHble cucTeMbl OTCU€Ta (OIpeaesieHue,
TIPUMEPHI).

Macca tena. Cuna. [IpuHUuUI cyneprno3uiyu CHil.

Bropoi 3akoH HproToHa /U151 MaTepruaIbHON TOUKHU.

Tpernii 3akoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsS. OKBHBAJIEHTHOCTh TPAaBUTALMOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO TAJCHHS OT BBICOTHI
HAaJl TOBEPXHOCTHIO TUIAHETHI M OT Treorpaduueckoil mupoTel. J[BmkeHue
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBuxyierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHS! CKOJIBKEHHS W CUJIa TPEHUS
nokosi. Koadduument tpenusa. Cuna coOnpoTHUBIICHUS TNpPU JBUKEHUU Teja B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUSL.

Hasnenue. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTUYECKUE MPOLECCHI: IMOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPIHMAIBHBIX CUCTEMAaX
OTCYETA.

[IpuHIMIT OTHOCUTEIBLHOCTH.

Kauenne AByX UWIMHAPOB WM MIAPOB Pa3HOM MACChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBLHON CUCTEMBI OTCUETA.

CpaBHEeHHE  pPaBHOACHCTBYIOIIEM  NPWIOKEHHBIX K TEIy CHUI  C
MIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHcTBO cuil, BOSHMKAIOIIKUX B PE3YJIbTATE B3AUMOICHUCTBUS TEIL.

N3mepenue macce 1o B3auMOIAEHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U NAJCHUU.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenre paBHOACUCTBYIONICH CUJI TIPU JABMXKEHUH OpYyCKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka THUIOTE3BI O HE3aBUCUMOCTH BPEMEHHM JBWIKEHUS Opycka II0
HAKJIOHHOM IUIOCKOCTHU HA 33JIaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pPE3MHOBOM 00pa3siie, OT uX aedopmMaiiuu.

M3yyeHnne NBHKEHHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4epe3
JETKuit OJIOK.

N3mepenne koddduiienta TpeHus: Mo BEJIMYUHE YTIIOBOTO KO3(QuIireHTa
3aBuCUMOCTH Frp(N).

HccnenoBanue IBHXKEHUS OpycKa 10 HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

W3ydeHue nBUKEHNs Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpoe Teno. IloctynmarenbHoe M BpallaTeabHOE JIBUKEHUE
TBEPAOro Tejaa. MOMEHT CHJIBI OTHOCUTENBHO OCH BpalleHus. Ilnedo cuiel.
CrnoxxeHue Cul, NPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tsxectu Tena.

YcnoBust paBHOBECHS TBEPAOTO TeEIA.

YcroiiunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOe PaBHOBECHE.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHl: KPOHILUTEHH,
CTPOUTEIIBHBIN KpaH, pelI€TdaTble KOHCTPYKIIUH.

Hemoncmpauyuu.

VY ci10BUsL paBHOBECHSL.

Buns! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOIO TEJA, HMEIOLIEr0 OCh
BpAILECHHUS.

KoHcTpynpoBaHne KpOHIUTEMHOB U PAaCUYET CUII YIPYTOCTH.

M3y4yeHnue ycTONYMBOCTH TBEPIOTO TENA, UMEIOIIETO TUIOLAb OIOPHI.

Tema 4. 3axonwl coxpanenus ¢ mexanuke.

NMnynec MaTepuanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CHCTEMBI MATEPUAIBHBIX TOYEK. TeopemMa O IBHKEHNHN LIEHTPA Macc.

VMITysibC CHIIBI M M3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

MoMeHT umIlynbca MarepuanbHOM TOuYkM. I[lpencraBieHue o0 COXpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PabGora cuibl Ha MajaoM M Ha KOHEYHOM nepemerieHuu. ['paduueckoe
npecTaBiIeHUe padOThl CUIIBI.

MOIIHOCTB CHJIBI.

Kunernyeckass sHeprus MaTepuanbHOW TOUKH. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU MATEPUAIBHOU TOYKH.



[loTeHnManbHble W HENOTCHIMAIbHbIC CWIbL. [loTeHIManbHAs >HEprus.
[ToreHuunanbHass sHEprus ynpyro AaegopMupoBaHHOW NpyxuHbl. IloTeHnmanbHas
DHEPrUs Tena B OAHOPOJHOM TIpaBUTAlMOHHOM mnoje. [loreHumaneHas >HEprus
TeJaa B TPABUTALIMOHHOM I10JIE€ OJHOPOJHOIO Iapa (BHyTpH M BHE I1apa). Bropas
KOCMMYECKAsi CKOPOCTh. TpeThbsi KOCMUYECKasE CKOPOCTb.

CBsi3p  pabOThl HENOTEHUMANbHBIX CHJI C HW3MEHEHHEM MEXaHUYECKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHECHUS MEXAHUYECKOW dJHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHynn s HWOCAIBHOM KUJIKOCTH KakK CIIEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTHH.

TexHu4ecKkue yCTpOMCTBAa M TEXHOJIOTHYECKUE MPOLECCHI: JABHKCHHUE PAKeT,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, TUPOCKOI, (QUIypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauyuu.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKECHHME.

M3mepenre MOIHOCTH CHJIBI.

W3MeHeHne 3Heprun Tea MpU COBEPIICHNUU PaOOTHI.

B3anmuble npeBpamieHuss KUHETUYECKOM M TNOTEHIMAIbHOM JHEPTUd IIPU
JEUCTBHAN HA TEJIO CUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEPruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit saxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

W3mepenne nMmysbca Tena o TOpMO3HOMY IIYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJEIW 3JIEKTPOMOOUIISS M MOIIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHne KHHETUYECKOW SJHEPTUH TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHUS NTOTEHLIUAIbHOW SHEPIUM MPYKUHBI C pabOTOM CHUJIBI
TPEHUSL.

Omnpenenenue pabOTbl CUIIBI TPEHUS IPU JBWKEHUU TeJla MO HAKIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyJsipHasi pu3nKa 4 TEPMOJAMHAMUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUYUECKOT meopul.

OCHOBHBIE TOJNIOKEHUSI MOJIEKYJsIpHO-KuHeTHueckor Tteopun (MKT), wux
ombiTHOE oOocHOBaHue. [luddysus. bpoyHoBckoe aBmxkeHue. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUIL] BellecTBa. Monemn CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIABIX TeNl U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. TemmepaTypa W crocoObl e€ um3mepenus. Illkana
temneparyp Llenscust.

Mogenp naeanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH: YACTHULIBI
rasza IBUKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomtoTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon [anpToHa. M30mpoiiecchl B
UJCATPHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
peJICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n306apa.

CBsA3pb  MEXIy JIaBJICHUEM H  CPEIHEM  KUHETHUYECKOM  DHeprueu
MOCTYIMATEIbHOTO TEIJIOBOTO JIBMXKEHUSI MOJIEKYJl HJI€AIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UJICATBHOTO Ta3a).

CBs13b a0COIFOTHOM TeMITEpaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEPTUEN MOCTYNATEIbHOIO TEIUIOBOTO IBUKEHHUS €€ YaCTHLI.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMAaTEPUAJIOB.

Hemoncmpauyuu.

Mopenu 1BUKEHUS YaCTUI BEIIECTBA.

Mopenb OGpOyHOBCKOIO JIBUKEHUS.

Buneoposnuk ¢ 3anuchio peanbHOro OPOyHOBCKOTO JIBUYKEHHUS.

Huddysus KuIKoCTeil.

Mogens onsita IllTepHa.

[IpuTsykeHre MOJIEKY!I.

Mopeny KpucTauInuyeCKuX pemeEToK.

HabGmronenue u ncciieqoBaHuE U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMUKYM.

HUccnenoBanne mpouecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS IPH
TeII000MeHe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpMUUYECKOro Tpolecca (PEKOMEHIOBAHO UCIOJIb30BAHUE
rdpoBoii 1adopaTopun).

N3ydeHnne n30X0pHOTO MpoLecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbi.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUU IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHENIHNE 1 BHYTpEeHHHE napaMeTpsl. [lapamerpsr
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHUS BEIUMYMH, ONHUCBHIBAKOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauwanmo TtepmoanHaMuku. (CamMonpoM3BOJIbHAS — peJlaKCalus
TEPMOJMHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopgenp wuaealbHOrO raza B TEPMOJMHAMUKE — CHCTEMAa YpPAaBHEHHIL:
ypaBHeHue MenpaeneeBa—KitanepoHa U BbIpaXEHHE Uil BHYTPEHHEU DHEPIUM.
VYcnoBrsi MPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHLUEHTPALHs YaCTHILI, BEICOKHE
TeMnepaTypbl. BeipaxxeHue il BHYTPEHHEW 3HEPTrUHA OJHOATOMHOTO HJICAIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

OnemenrtapHas paboTta B TepMOAMHAMUKe. Berunciaenune paboTsl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepegaya  kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMHMYECKOW  cucTeMbl 0e3  coBepiueHus paborel.  KonBekuus,
TEILIONIPOBOAHOCTbD, U3JIy4YCHHUE.

KomnuectBo Ttemnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CrOpaHUsA
ToruBa. Pacuér koimuecTBa TEIUIOTHI TpW  Teruionepenayde. Ilonstue 006
aanabaTHOM Tpoliecce.

[lepBblli 3aKOH TepMOAMHAMHMKU. BHyTpeHHsAss odHeprusa. Kosmuectso
TEIUIOTBI W paboTa  Kak Mepbl  M3MEHEHUsT  BHYTPEHHEH  JHepruu
TEPMOJMHAMHYECKON CUCTEMBL.

Bropoii 3akoH TepMOAMHAMHUKM ISl PAaBHOBECHBIX IIPOLIECCOB: YEpE3
3aJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAUHAMUYECKOM CHUCTEMBI HPOXOIMUT
eIMHCTBEHHAS aanadara. AGCONIOTHAS TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM JUII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOYKHO NIE€peIaTh TEIIOTY OT 0ojiee XOJO0IHOTO Tela K 0ojiee HarpeToMy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh MpUpOTHBIX MPOIIECCOB.

[Tpunnumns nevictrs TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKUE ACIEKThI MCIIOIb30BaHUs TEIJIOBBIX ABUraresiei. TemmoBoe
3arpsi3HEHHUE OKPYKAIOIIEN CPEBbI.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOILECCHI: XOJIOIUJIbHUK,
KOHJMIIMOHED, NIW3ENbHBIM M KapOIOpaTOpHBIN JBUTATENd, MapoBas TypOHHA,
NOJIy4YEHUE CBEPXHU3KUX TEMIEPATYp, YTHIA3ALUUS «TEIUIOBBIX» OTXOJOB C
UCIT0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHUIIM3alUs OMOOPTaHUYECKOTO TOTUIMBA JJIs
BbIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpauyuu.

W3MeHeHune TemnepaTypsl IpH a1uadaTHYeCKOM PaCIIMPEHUH.

Bo3nymnoe orauso.

CpaBHeHUE yAENBbHBIX TEINIOEMKOCTEN BEILIECTB.



CrniocoObl U3BMEHEHMSI BHYTPEHHEW SHEPTHUU.

HccnenoBanue annadbaTHOTO mpolecca.

KoMmnbroTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMuUKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO mpolecca.

N3ydeHne B3aMMOCBA3M DHEPIUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIEPATYPbI KATIEHUS KUJIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHaeHcauus. VcmapeHue W KureHue. Y JenbHas
TEIJI0Ta MapooOpa3oBaHUsL.

Haceimennsle w  HeHachlleHHbIE mapbl. KadecTBeHHas 3aBUCUMOCTH
IJIOTHOCTU M JABJIEHUs HACBIIIEHHOTO I1apa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTH
0T 00bEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIIEHUSI OT JABJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIAXKHOCTD.

Tsépnoe teno. Kpucrammmueckue n amopubie Tena. AHU30TPOIUS CBOMCTB
KpuctayuioB. IlmaBieHne W Kpucrayumsauus. Y JIelbHAas TEIJIOTA IUIABJICHUS.
CyOnumarusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe paciupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacimperne. AHTapMOHHU3M TEIUIOBBIX KOJIEOaHHI YaCTHI] BEIIeCTBA KaK MPUYHHA
TEIJIOBOTO paCIIUpEeHHUs Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpTUU B (Pa30BbIX MEPEX0aX.

VYpaBHeHue TerioBoro OanaHca.

[ToBepxHocTHOE HaTskeHHe. Koah(duIMeHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanumisipasie siBnenus. J(aBineHue noa MCKpUBIEHHON NOBEPXHOCTBIO KUIAKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauyuu.

TemnnoBoe pacmpeHue.

CBoOIICTBa HACBILLICHHBIX TAPOB.

Kunenune. Kunenue npu noHM>KEHHOM JTABJICHUM.

M3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUIbHBIMH TJIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUs.

Moenu HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJIEHUSA KPUCTAININYECKOTO BEIIECTBA.

Buner nedopmanuii.

HaGmronenue manbix aedopmariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIILIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3/JyXa M OILIGHKAa Macchl MapoB B
MIOMEIIECHUH.

N3mepenne kodpduiimenTa moBEpXHOCTHOTO HATSHKCHUS.

N3mepenne moayis FOnra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuum  pe3sMHOBOro obOpasma oT
MIPUJIOKEHHOUN K HEMY CHJIBI.

Pa3znen 4. JDiekTpoauHaMuKA.

Tema 1. Inekmpuueckoe noe.

OnexTpuzaums Tel U €€ MpOsIBICHUS. OJEKTpuYeckuil 3apsa. JIBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOOHWKHM, NOHMAJIEKTPUKH U  MOJYIPOBOIHUKH.
DJIEMEHTapHBIM JJIEKTPUYECKUNA 3apsii. 3aKOH COXPAHEHHUs DJIEKTPHUYECKOTO
3apsza.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaapl. 3akoH KyrnoHa.

Onektpudeckoe nose. Ero neiictBrue Ha 3JIEKTPUUYECKUE 3apsiIbl.

Hanpsok€aHocTh  anekTpuueckoro  mosis.  [IpoOHwiit  3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUUECKOTO MoJsl. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATHYECKOTO ITOJsA. Pa3HOCTH MOTEHIMANIOB U
HanpspkeHue. lloteHnumanbHass SHeprus 3apsga B AJIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOoJIA. CBA3b HANPS)KEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMANIOB ISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk u
HEOTHOPOJTHOTO).

[IpyHIMT CyNIEpIO3ULNN ITIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PaBHOMEPHO 3apsiKEHHOTO 1Mo o0béMy Imapa. [losie paBHOMEpPHO 3apsKEHHOM
OeckoHEeUHOM TIOCKOCTU. KapTwHbl JUHUM HAOpsHDKEHHOCTH JTUX TMOJeH U
HKBUITOTEHLIIMAJIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECHS 3aPs0B.

JvanexTpuku B BJIEKTPOCTATUYECKOM IoJIe. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonnencaTop. DIeKTpOEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE coenMHEHUE KOHIEeHCAaTOPOB. [locnenoBarenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>keHME 3apsyKEHHOM YaCTUIBI B OTHOPOJHOM 3JIEKTPUYECKOM ITOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: SJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTATHUECKash 3alllUTa, 3a3eMJICHHE DJICKTPOIPUOOPOB,
KOHJIeHCATOpHkI, renepaTop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICHCTBUS JICKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE TOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mopaenb snekTpoctatuueckoro reneparopa (Baun ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUUECKAS 3ALIUTA.

YCTpONCTBO U AEUCTBUE KOHACHCATOPA NOCTOSHHOW U TIEPEMEHHONU EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaau
MJIACTUH, PACCTOSIHUSI MEXAY HUMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCAaTOpa YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

O1neHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TET.

Habmronenue npeBpaliieHusi SJHEPTUH 3apSKEHHOTO KOHJIEHCATOPpa B SHEPTUI0
W3JIyYEHUS CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LIENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MMOTEHIINAJIOB (HampsiKEeHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 21eKmpuydeckuil mok.

Cuuia Toka. [TocTosIHHBIN TOK.

VYcioBus CymecTBOBaHUSL MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. MCTOUHMKM

toka. Hanpsoxenue U u DJIC 6.

3akon Oma i yyacTKa IeMu.

DneKkTpuyecKkoe COIPOTUBIICHUE. 3aBUCUMOCTh COIPOTUBIICHUS
OJIHOPOJHOTO IPOBOJHMKA OT €ro JUIMHBI M IUIOLIAJAM IIOIEPEYHOI0 CEUYECHUS.
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, MapajuIeIbHOE, CMEIIAHHOE COEAUHEHHE NPOBOJHUKOB.
Pacuét pa3zBeTBnéHHBIX dnekTprueckux 1enei. [Ipasuna Kupxroda.



Pabora snexkrpuueckoro Toka. 3akoH J[xoyns—Jlenma.

MOIHOCTh 3NEKTPUYECKOrO TOKa. TeruioBas MOIIHOCTb, BbIIENsieMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTUBJIECHHWE HCTOYHMKA TOKa. 3akoH Oma mis
MOJMHOW (3aMKHYTOM) OJJIEKTPUYECKOW 1enu. MOIIHOCTh MCTOYHHKA TOKA.
Kopotkoe 3ambikanue.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHn4eckue yCTpPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUHU.

Hemoncmpauyuu.

M3mepeHne cuiibl TOKa U HaIpSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS I PE3UCTOPA,
JIaMITbl HAaKaJIUBaHUS U CBETOUOAA.

3aBUCUMOCTh COMPOTUBIICHUS UIMHAPUYECKUX HTPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHS M MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COIPOTUBIIEHUS MPU MOCTOSHHOM
HaIpsKEHHH.

[Tpsimoe n3mepenne JJIC. KopoTkoe 3amMbIKaHUE ralbBaHUYECKOTO SJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0Obl coenMHEeHUs1 UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBaHye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIEHUS TPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBIL TOKA OT HANpPSDOKEHUS IS JIAMIIBI
HaKaJIUBaHMUS.

YBenuueHue npejesna u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBJIEHNS HICTOYHHUKA TOKA.

HccnenoBanne 3aBucumMoctd J/[C ranpBaHMYECKOrO 3JIEMEHTa OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTU MOTEHIIMATIOB MEXIY MOJIIOCAMH HCTOYHHMKA TOKA
OT CUJIbI TOKA B IIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3IUYHBIX  BEIIECTB.  DJEKTPOHHAA
MPOBOAUMOCTE TBEPIBIX METALIOB. 3aBUCHUMOCTH COMPOTHBIICHUSI METAIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



DJIEKTPUYECKHI TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TYyYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas u puMeCHast MIPOBOANMOCTb
noJIynnpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DNEKTPUYECKUM TOK B AJIEKTPOJIUTAX. DJIEKTPOJUTUYECKAS IUCCOLUALIMS.
Onektponus. 3akoHsl Dapajes s AIEKTPOIN3a.

OneKTpudecKuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENbHBIN
pa3psia. PaznmuuHble TUIIBI caMoCTOSATENBHOTO pa3psiaa. Momuus. [lnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUE: Tra3opa3psiaHbIe
JaMIIbI, JJICKTPOHHO-TTydeBash TpyOKa, MOJYIMPOBOJHUKOBBIC MPUOOPHI: THO,
TpaH3UCTOp, (OTOAMOA, CBETOAMOJ, TalbBaHWKA, padUHUpPOBAHUE MENH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIUS.

Jlemoncmpayuu.

3aBUCUMOCThH CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE NEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

W ckpoBoii pa3psa U IpOBOJIUMOCTb BO3yXa.

CpaBHEHME IPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTH AUO/A.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKYM.

HaGmrogenue snektponnsa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO MOHA.

HccnenoBanrie  3aBUCMMOCTH  CONPOTHUBJIEHUS  TEPMOPE3UCTOpAa  OT
TeMIepaTyphbl.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

DU3NYECKHI PAKTHKYM.

CrnocoObl u3MepeHus (pU3NYeCKux BEIUYHMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOJIFOTHBIE U OTHOCUTEJIBHBIC MOTPEUTHOCTH U3MEPEHHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHull MOrPEUIHOCTEM.

[IpoBeeHME  KOCBEHHBIX HW3MEPEHHMH, HCCIEIOBAaHUM  3aBUCHUMOCTEHN
bu3nYeCcKUX BEJIWYMH, TPOBEPKAa NPEMIOKEHHBIX THUIOTE3 (BBIOOp W3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazaenax «YUYEHUYECKUU  SKCIEPUMEHT,
71ab0paTOpHbIE pabOTHI, IPAKTUKYM ).

Me:xnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHa B 10 kiacce
OCYILECTBIISIETCSA C YUYETOM COJAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTEeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmnule noHaAmMuUs, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20
no3nanuA: SIBICHUE, HAY4YHBIM (akT, rumnore3a, (U3MyYecKas BEJIMYMHA, 3aKOH,



Teopusi, HAOJIIOJEHUE, DKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEUTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1ad0paTopusi.

Mamemamuxka: pelieHHWEe CHUCTEMbl YypaBHeHUM. JluHelHas QyHKIus,
napaboiia, rurepobona, ux rpaguKu U cBoicTBa. TpUroHOMeTpUueckue (PyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIIMHU HA OCH KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

Buonocusa: mexanuueckoe ABMKEHHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIJIOO0OMEH KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOLIEH Cpelbl,
yTUiIu3aluusa OHOOPraHMYEeCKOro TOIUIMBA Ui BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHBIE SIBJIEHUS B IPUPOJIE,
AIIEKTPUYECKUE SBJIICHUS B JKUBOW MPUPOJE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJIYyYEHWEe HaHOMAaTepHalIOB, TEIJIOBbIC
CBOMCTBA TBEPABIX TEJI, KUIAKOCTEN M Ia30B, JKUJIKHE KPUCTAILIBL, SJIEKTPUUECKUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTAYECKAs TUCCOLMAIMs, TaJlbBaHUKA, JJIIEKTPOHHAs
MHUKPOCKOITHS.

TI'eocpagpua: BnaxxHocTb BO3ayxa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozun: nipeoOpa3oBaHNe JBIKCHUN C WCIIOJH30BAHUEM MEXaHWU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUs B TEXHHUKE, CTATUYECKHE KOHCTPYKUHUU
(KpOHIUTENH, peméTyarble KOHCTPYKIMHU), HUCIOIb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATEb BHYTPEHHEIO
Cropanusi, napoBasi TypOuHa, ObITOBOI XOJOAUIBHUK, KOHAULIMOHEP, TEXHOJIOTUU
NOJIy4YEHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIE HAHOMAaTEpHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
razopazpsaHble JaMIIbl, OIYIIPOBOJIHUKOBBIE IPUOOPHI, raibBaHUKA.

11 KJIACC

Paznen 4. DiekTpoauHaMuKA.

Tema 4. Macnummnoe noe.

BzauMopelicTBrE TOCTOSIHHBIX MarHuTOB M NPOBOJHUKOB C  TOKOM.
MarnutHoe mosie. BekTop MarHMTHOW WHAYKUHMHW. [IpyuHOMIT Cyneprno3uuuu
MAarHUTHBIX NOJIEW. JIMHUM MAarHUTHOW MHAYKIIUH.

MaruutHoe 1ojie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HalpaBJIE€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanmpaBiae€HUE U MOAYJb. [[BUKEHUE 3apsSKEHHON YACTULIBI
B OJIHOPOJIHOM MarHuTHoOM mnoJje. Pabota cunbl JlopeHna.

MarnautHoe noJie B BemecTse. DeppoMarHeTuky, napa- i IMaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYECKHUE IIPOHCCChI: IMPHMCHCHHUC

MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauyuu.

KaptuHa 7uHMHA  WMHOYKUMM ~ MAarHATHOTO — MOJSL  IOJIOCOBOTO M
[10JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa 1MHMI MarHUTHOW MHIAYKIWHU NIOJIS JUIMHHOTO MPSMOTO MPOBOJAHMUKA
Y 3AMKHYTOI'O KOJIBIIEBOI'O IIPOBOJHUKA, KATYIIKH C TOKOM.

B3aumonencTere 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HabroieHue 1BUKEHUs Iy4yKa JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHMn JEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO IOJIS IIOCTOSTHHBIX MAarHUTOB.

HccnenoBaHue cBONCTB (heppOMarHeTUKOB.

HccenenoBanue neMCTBASI MOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yenue 3aBUCUMOCTH CHJIbI AMIIEpPA OT CHJIBI TOKA.

Omnpenenenne MarHUTHOW MHIYKLIIMYA HA OCHOBE U3MEPEHUS CUIIBI AMIIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBeHne ANEKTpOMAarHMTHOM HMHAYKIUU. [IOTOK BekTOpa MarHWTHOM
uHaykuuu. OJIC uHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM HHAYKIMU PDapanes.
Buxpeoe anekrpudeckoe noiie. Toku Oyko.

OJIC MHAyKIMHM B NPOBOJHHUKE, IBHXKYILIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

[IpaBuiio Jlenna.

NupykTtuBHOCTE. Karylika HMHIYKTMBHOCTH B ILENM IIOCTOSHHOTIO TOKA.
SABnenue camonnaykuuu. 9J1C caMOMHIYKIIMH.

OHeprust MarHUTHOTO I1OJIS KaTYIIKU C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: WHAYKLIHWOHHAS
11e4b, COJICHOM], 3alllUTa OT JJIEKTPU3ALMH TEJ IIPU ABUKECHUU B MArHUTHOM I10JIE
3emu.

Hemoncmpauyuu.

HaOnronenue siBneHus 3IeKTpPOMarHuTHOM MHTYKIIHH.

HccnenoBanue 3aBucumMoctd IJIC MHAYKOUMUM OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO MOTOKA.



ITpasuno Jlenua.

[Tamenre MmarauTa B aJlOMUHHUEBOM (MeIHON) TpyOe.

SIBneHne cCaMOMHIYKIIHUH.

Hccnenosanne 3aBucuMoctd DJ[C CaMOMHIYKIMH OT CKOPOCTH M3MEHEHMS
CUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

OnpeneneHre MHAYKIUU BUXPEBOrO MarHUTHOIO TTOJISL.

HccnenoBanue sIBICHUS] CAMOUHTYKIIHH.

COopka MoJIenu JIEKTPOMArHUTHOTO FeHepaTopa.

Pa3nea 5. KoJsieoanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebatenbHas cuctema. CBOOOAHBIE KOJIEOAHMUS.

["apmonnueckue konebanusi. KnnemaTnueckoe M AMHAMUYECKOE OIMHUCAHHE.
DHepreTUYEeCcKoe ONrcaHue (3aKOH COXpaHEHUs MEXaHWYECKOM sHepruu). BeiBon
JMHAMUYECKOI0 OMUCAHUsI TapMOHUYECKUX KOJIeOAaHUM U3 UX SHEPreTUYECKOro u
KMHEMATUYECKOTO ONTMCAHMUS.

Amrntyaa u ¢aza xonebanuil. CBsi3b aMIUIUTYbl KOJ€OaHUN HCXOIHOM
BEJIMUYMHBI C aMIUTUTYAaMH KOJIeOaHU €€ CKOPOCTU U YCKOPEHHSL.

[lepron u yactora kKojeOanuid. [lepumon ManabiX CBOOOJHBIX KOJICOAHMI
MaTeMaThyeckoro MaatHuka. llepuon cBoOOAHBIX Ko€OaHUN MPY>KUHHOTO
MasITHHUKA.

[TonsiTue o 3atyxaromux kKoneOaHusx. BeiHyXneHHble Konebanus. Pezonanc.
Pe3zonancnas kpuBas. BrausHue 3aTyxaHus Ha BHJ PE30HAHCHOW KpPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckue yCcTpoMCTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauyuu.

3anuck K01e0aTeTbHOTO ABUKEHUSI.

HabGnronenne He3aBUCUMOCTH NIEPUOJIa MANbIX KOJIeOAaHUN Tpy3a HA HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyXaromux KoiedaHU 1 3aBUCUMOCTH Mepro/ia CBOOOIHBIX
KOJIe0aHUM OT CONMPOTHUBIICHUS.

UccnenoBanre konebaHWi Tpy3a HAa MACCHUBHOM TMPYXKUHE C IEJbIO
dbopmupoBaHus NpeACcTaBiIeHUN 00 UAcaIbHON MOENIN MPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEeHMsI SHEPTUH MPHU KOoJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Habmonenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWNH HUTSHOTO M MPYXKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUXKEHUS TeJa B X0JIe KoeOaHuil Ha yIpyroMm mojBece.

N3yueHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue FHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIIKUX KOJIEOaHUI.

HccnenoBanrie BIHY X ACHHBIX KOJIEOaHUIA.

Tema 2. dnekmpomacHummnuple KO1eOAHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
uaeanpHoM KosiebatenbHoM KOoHType. ®Dopmyna Tomcona. CBsi3b aMILTUTYIbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIbI TOKa B KOJ1e0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUU B UACATBHOM KOJIeOaTeIbHOM KOHTYPE.

3aTyxaromniue AIIEKTPOMArHUTHBIE KoJieOaHmsl. BrinyxneHHbIe
3IIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemeHHbII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIONIEE 3HAYEHUE CWJIBI TOKA W HANpsDKEHUS MpU Pa3IUYHOM (dopme
3aBUCHUMOCTH IEPEMEHHOIO TOKA OT BPEMEHMU.

CHHycOMJQIbHBIA MEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LIEMH CUHYCOMJAIBHOTO IIEPEMEHHOrO TOKAa. Pe30HaHC TOKOB.
Pe3onaHC HanpsiKeHUN.

Uneanbubiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya u mnotpedieHue
AIIEKTPUYECKOU SHEPTUH.

OKOJIOTUYECKHE PHUCKM TMPU MPOU3BOACTBE 3eKTpodHepruu. Kynbrypa
VICIIOJIb30BaHUS DJIEKTPOIHEPI U B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMUYECKHE MPOLECCHI: JIEKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepe1ay.

Hemoncmpauyuu.

CBOOOIHBIE IEKTPOMATrHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eHepaTop HE3aTyXarOIMKX 3JIEKTPOMATHUTHBIX KOJICOAHU.

Mojienb 3JIEKTPOMAarHUTHOTO Te€HEPATOPA.

BriHyX1eHHbIE CHHYCOMIaTIbHBIE KOJIEOAHUS.

Pe3ucrop, kaTymika MHAYKTUBHOCTH M KOHJEHCATOP B LEMH IMEPEMEHHOTO
TOKa.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTYyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ACHCTBUS TpaHCchopMaTopa.



Monens TMHUY 3JIEKTpOnEpeIayn.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3zyuenue tpanchopmaropa.

HccnenoBanre NMEPEMEHHOTO TOKAa 4Yepe3 IOCJIEA0BATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habiroienue 31eKTpOMarHUTHOTO pE30HaHCa.

HccnenoBanue padOThl HCTOUHUKOB CBETA B LIENH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNIHbLE 60JIHDbI.

MexaHudeckrue BOJIHBI, YCIOBUSI HX pacnpoctpaHeHus. [lonmepeunsle u
IpOJOoJIbHBIE BOJNHBL llepuon, cKoOpocTh pacnpocTpaHEHUS W JJIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)XXCHHUE, NPEIOMIICHUE, MHTephEepeHUUs U
nudpaxims.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEBI.

OJNIEKTPOMAarHUTHBIC BOJIHBI. Y CJIOBHSI U3JIyYEHHs DJIEKTPOMATrHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTPAXKEHHE,  IPEIOMIICHUE,
NOJIIpU3aIMsl, MHTEpPEPEeHLUs U AU(paKLIUsL.

[IIkana 31€KTPOMAarHUTHBIX BOJIH. [I[pUMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIIBI pagUOCBA3H U TeneBuaeHus. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHHUYEeCKUEe YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIBHbIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHUK, TeIEBU30D, aHTeHHa, Tenedon, CBY-neusp,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUIA.

Habimroienue oTpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmroenue nureppepeHuny u 1uppakiuy MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro MIPpUMEHEHUE.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOW H
4acTOTOM KoJieOaHU.

HccnenoBanne  CBOMCTB — DJEKTPOMArHUTHBIX — BOJIH: OTpa)keHue,
peroMIICHUE, MOJSIpU3alus, AUPpaKiusi, THTEpPEepeHIus.

Oo6napyxeHue nHPaAKPaACHOTO U YIBTPAPUOIETOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHEHOE pacIpOCTPAaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHui B
iockoMm 3epkaie. Chepudeckue 3epkaa.

[Tpenomiienue cBeTa. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npesnoMieHuss. OTHOCUTENBHBIN NOKa3aTespb npeaomiieHus. 110cToSHCTBO 4acTOThI
CBETAa M COOTHOIICHHWE JUIMH BOJIH IIPU NEPEXOJE MOHOXPOMATHUYECKOI'O CBETA
4yepe3 rpaHully paszena IByX ONTUYECKUX CPEl.

Xon nydeit B mpuszme. [ucnepcusi cBeta. CIoXHBIM cOocTaB O€I0TO CBETA.
[{BeT.

[lonHoe BHyTpeHHEEe OoTpakeHHe. [IpenenpHbIi yroa MmojHOro BHYTPEHHETO
OTPAKECHMUS.

CobOuparomie W paccedBaroniue JuH3bl. ToHkas JsuH3a. DoKycHOe
paccTosTHUE W ONTHYECKas CUJla TOHKOM JIMH3bl. 3aBHUCHUMOCTb (POKYCHOTO
paccTosiHusl TOHKON c(epuyeckoil JHMH3BI OT €€ Te€OMETPHUH U OTHOCHUTEIHHOTO
II0KA3aTeJIs MPEIOMIICHUS.

dopMyJia TOHKOM JIMH3bI. Y BEJIMYEHHUE, JaBAEMOE JINH30M.

Xoa ny4a, NMpOWEIIErO JUH3Y MHOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontudyeckoil ocu. Iloctpoenne wu3z00pakeHWI TOYKM W OTpe3Ka NpsMOU B
cOOMpAaroLMX U PACCEUBAIOIINX JIUH3aX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnocoOHOCTh. [71a3 kak onmTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontmka. WuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBust HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTephEpEHITMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. IIpumepsl Knaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOI0ICHUS
[JIABHBIX ~MAaKCUMyMOB IIpM IIaJICHHM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: OYKH, JIyma,
NEPUCKOI, (oToamnmapaT, MUKPOCKOI, MPOEKLUMOHHBIN ammapaT, MPOCBETICHHE
OITHKH, BOJIOKOHHAS ONTUKA, AUPPAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeoMIICHUs CBETA.

Habnrogenue nojHOro BHyTPEHHETO OTpakeHusl. MoJienb CBETOBOIA.

HccnenoBaHne xXoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre cBOMCTB M300paKE€HUH B JIMH3AX.

Mopenu MuKkpockorna, TeJIeCKona.

HaGmonenune natepdepeHnm crera.

HaOmronenue n1BeToB TOHKUX TIEHOK.

Ha6mronenue nudpaxium ceera.

N3ydenne 1uppakimOHHON pEIIETKH.

HaGmronenune nudpakiilmioOHHOTO CIIEKTpa.

HabGmnronenue nucnepcuu cBera.

HaOmronenue nonsipuzanuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSI OT BellecTBa (Ha
IPUMEPE KUJIKHUX JTUH3).

N3mepenne poKyCHOro pacCTOSHUS PACCEUBAIOIINX JINH3.

[TonyyeHnue n300pakeHusl B CUCTEME U3 MIIOCKOTO 3epKayia U JIMH3bI.

[Tonyyenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6monenue nudpaximm, naTepGEpEHITNN U MOISTPU3ALUN CBETA.

N3yueHnue noyisipu3aliii CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yyenue naTEepPEepeHIINM JIa3epHOT0 U3IIyUYEeHHS Ha IBYX ILEIsX.

HabGnronenue nucnepcuu.

Hab6mronenue u uccnenoBanre qupakiimOHHOTO CIIEKTPa.

N3Mepenue IIHbI CBETOBOU BOJIHBI.

[TonydyeHue criekTpa U3Iy4YEHUs] CBETOJMOAA MPU MOMOIIU TU(PAKIIMOHHON
PEIIETKMU.

Pa3znesn 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH.

['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIieIMaIbHOW TEOPUHU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl. [IpeoGpa3zoBanusi  JlopeHiia.
VYcenoue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIICHUE JIUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CITYTHUKOBBIE
NPUEMHHKH, YCKOPUTEH 3aPSKEHHBIX YACTHIL.

VYyeHndeckuil 3KCIIepUMEHT, J1a0opaToOpHbIe pabOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DSHEPrUU  PEISITABUCTCKUX  4YacTull (1o
dboTorpadusM TPEKOB 3apHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnycKkyaapHho-801H0801 0yaiu3m.

PaBHOBecHOe TersioBoe H3MydeHHE (M3Ty4yeHHE aOCOJIOTHO YEPHOTO TEna).
3akoH cMmemnienus: Buna. ['mnoresa [1Inanka o kBaHTax.

®OTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotoadpdext. OnbiTel A. I'. CroneroBa. 3akonbl portorddexra. YpaBHEeHHE
Ouamreitna s hotodddexra. «KpacHas rpanuinay gotodaddexra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO
MOTJIONIAONIYI0O ¥ a0COJIIOTHO OTpaXKaromlyr moBepxHocTh). Ombeitel [1. H.
JleOenena.

BomnHoBsie cBolicTBa yactull. BosHbl ne bpoiuns. {nvnHa BonHbL Ae bpoiins u
pasMmepbl 00JlacTH  JIOKaNIM3alMK JBWXKYIEWcss dactuibl. KopmyckymnspHo-
BOJIHOBOM yanu3m. Ju@pakius 3JeKTpOHOB HAa KpUCTaIJIax.

Crnenuguka nsmepenuit B Mukpomupe. COOTHOIICHUS HEONPEeAeTIEHHOCTEN
['eitzendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKUE IPOLIECCHI: CHEKTPOMETP,
¢dororneMeHT, (GOTOAATUYMK, TYHHEIBHBI MMKPOCKON, COJHEuYHas OaTapes,
CBETOIMO/.

Hemoncmpauyuu.

®dotoapdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHETo GoTodddexTa.

Hccnenoanrie  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJHUKOB  OT
OCBELICHHOCTH.

CBeToauon.

Conneunas Gartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenne nocrostaHoM [Inanka Ha ocHOBe uccienoBanus Gporodddexra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHHUS.

Tema 2. Quzuka amoma.

OnbITEl MO HKCCIEIOBAHUIO CTpOoeHUs aroMa. [lmaHerapHass mojenb aroma
Pesepdopna.

[Toctynatel bopa. U3nyuenue u nornomnienre (GOTOHOB MPHU MEPEXOAE aTOMa
C OJIHOTO YPOBHSI DHEPTUU HA IPYTOU.



Buapl ciektpoB. CrieKTp YpOBHEN S3HEPTUH ATOMA BOJOPOA.

CHnoHTaHHOE U BBIHYKJIEHHOE U3IydeHHe cBeTa. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPabHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaOmronenue muHeNYaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIIMX YaCTHUL.

OnpeneneHue JIMHBI BOJIHbBI JTA3€PHOTO U3TyUYECHUSI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMUKyM.

HaOmronenue muHeRYaToro crekTpa.

HccnenoBanne CreKTpa pa3peKeHHOT0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHON Punbepra.

Tema 3. Qu3zuka amomnozo A0pa u I1EMEeHMAPHBIX YACMUY,.

Hyxnonnass monens sapa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M30Tomnsl.

PannoaktuBHOCTh. Aubda-pacnaj. DNEKTPOHHBIMH M TO3UTPOHHBIM OeTa-
pacrnan. [ amma-nsnyuyeHue.

3aKOH paJUOAKTUBHOIO pacmnana. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOIICTBa MOHHU3UPYIOLIETO HU3Iy4YEeHUsS. BiMsHuME pagnoakTHUBHOCTH Ha IKUBbIC
opranu3Mbl. EcTecTBeHHBIN (oH uznydeHus. Jozumerpus.

DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccer sapa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepusie peaktopsl. [IpobiemMsr
yOpaBIsieMOro TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHMYECKUE AaCHEKThl Pa3BUTHUSA
AJIEPHOM SHEPrETUKH.

Metoasl perucTpaliiy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIbHBIE B3aMMOJECUCTBUA. bapuOHBI, ME30HBI H JICOTOHBI.
[IpencraBnenne o CrannapTHoi Moaenu. KBapk-TiIFOOHHAs MOJENb aIpOHOB.

®usuka 3a npegenamu CtaHgapTHoOW Mojenu. TéMHas Martepusi U TEMHas
DHEPIUsl.

EnunHcTBO usnueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoOMCTBA U TEXHOJOTUYECKHE ITPOLIECCHL: TO3UMETP, Kamepa
Bunbcona, saepHbIii peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHas: ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM oTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCHIOJIB30BAaHUEM JI03UMETPA.

N3y4yenue nornomieHns 0eTa-4acTuIl aTFOMUHAEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3HKH.



Otansl pa3BUTUA acTpoHoMuUU. [IpUknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuHU. [IpUMEHMMOCTb 3aKOHOB (U3UKH Uil OOBSICHEHUS MPUPOJbI
KOCMHUYECKHX 00BbEKTOB.

Metoapl acTpOHOMHYECKHX HccienoBaHui. COBpPEMEHHbBIE ONTUYECKUE
TEJIECKOIIBI, PAANOTEIIECKOITBI, BHEATMOC(EPHAsT aCTPOHOMUS.

Buna 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BUAMUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MlcTrounuk sHeprun CoJiHIla U 3BE3/.

3BE3/1bI, UX OCHOBHbBIEC XapaKTEPUCTUKHU. J[MarpamMma «CHeKTpaibHbIA KIacc —
CBETHUMOCTBY». 3BE3MBI TJIaBHOW MOCJIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOM IOCIENOBATENbHOCTU. BHYTpeHHEe cTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOIonnM CoJiHIa U
3BE3/. DTallbl )KU3HU 3BE3].

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenune m aBwxkeHue CoaHIA B
[Nanaktrke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
TaJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

Habnronenust 3BE31HOrO HeOa HEBOOPYKEHHBIM TJIA30M C MCIOJIb30BAaHUEM
KOMITHIOTEPHBIX TPHIOKEHUH I OMPEAeSICHUS MOJ0KEeHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi (CeBEpHOro MOJIyIIapusi U SpKUe
3BE3/IbI.

HabGmtonenuss B Ttemeckon JIyHbI, IJIaHET, TYMaHHOCTEHM H 3BE3IHBIX
CKOIUICHUH.

DU3NYEeCKUI MPAKTHUKYM.

CrnocoObl u3MepeHus (pU3NYeCKux BEIUYHMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOGCOJIFOTHBIE U OTHOCUTEJIBHBIC MMOTPEITHOCTH U3MEPEHHUN (PU3NUECKUX BEITUYHH.
OneHka rpaHul] NOrPEeIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nYeCcKUX BEJIWYMH, TPOBEPKAa NPEMIOKEHHBIX THUIOTE3 (BbIOOp W3 pabdoT,
ONHUCAaHHBIX B  TEMATUYECKUX  pa3ienax «YUYEHUYECKHH  IKCIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYM).

O0o0maromnee NOBTOPEeHUeE.



O0o001eHne 1 cucTeMaTU3alusl COAEepKaHUs pa3AesioB Kypca «MexaHuKay,
«MounekymnspHas (pu3nKa U TEpMOJAUHAMUKA», «DIeKTpoauHamMuKay», «Konebanus
U BOJIHBD», «OCHOBBI CIELHAIbHOW TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
¢duznka», «IEMEHThl ACTPOHOMUHU U aCTPOPUBUKID.

Ponp ¢usuku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATIBHOW M 3TUYECKON cepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOM Hay4yHOU KapTUHE MUpa, 3HAUEHUE ONMUCATEIbHOM,
CUCTEeMATU3UPYIOIIeH, OOBSICHUTENPHOM UM  NPOTHOCTHYECKOW  (PyHKIMIA
duznyeckoit Teopuu, poib GU3NUECKON Teopuu B ((OPMUPOBAHUU MPEICTABICHUN
0 (u3MYecKoil KapTUHE MUpPA, MECTO (U3NYECKON KapTUHBI MUpPa B OOIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPO/IE.

Me:xnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS C YUYETOM COJIEPKATEIBHBIX MEXKITPEIMETHBIX CBSI3E€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpauu U TEXHOJIOTHH.

Mescnpeomemmnvle nOHAMUSA, CEAZAHHBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HAHUA: SBIICHUE, HAY4YHbIH (aKT, TUIIOTE3a, (PU3MUecKass BEJIWYMHA, 3aKOH,
Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTEIIbHBIE TPUOOPHI, ITUBpOBast 1adbopaTopusi.

Mamemamuka: pelIeHUE CUCTEMBbl YypaBHEHUH. TpPUTrOHOMETpPUUYECKUE
(YHKIUM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKIECTBO. BEKTOpPBI M MX MPOEKUMH HA OCH KOOPIMHAT, CIOKEHHUE BEKTOPOB.
[TpousBogubie snemeHTapHbIX (QyHkumid. [Ipu3Haku 1omO0UsS TPEYroJIbHUKOB,
OTIpeJIeIICHNE TUIOMIAIN TIIOCKUX (GUTYp U 00BEMA TElI.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM NpUpoje, KoseOaTeslbHbIE
JIBUKEHHUSI B JKMBOM NPUPOJE, DKOJOTMYECKUE PUCKH IPU TNPOU3BOACTBE
AIIEKTPOIHEPTUH,  OJCKTPOMArHUTHOE  3arpsi3HEHUE  OKPYXAloled  Cpemsl,
yIbTPa3ByKOBasi IUArHOCTHKAa B MEAULIMHE, ONTUYECKUE SBIICHUS B HKUBOU
IpUpOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTANINYECKAs! CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHaIIu3.

I'eocpagpua: marHuTHBIE TONAKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericmorpad.

Texnonozua: TPUMEHEHUE TOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
3IIEKTpOJIBUTaTENb SIKOOM, reHepaTrop MEepeMEeHHOro TOKa, MHAYKLIHMOHHAs Medb,
JVHHUM 3JIEKTpoONepeaay, 3JIeKTPOABUTATENb, pajlap, paIuoONpuéMHUK, TEIEBU30D,
antenHa, tenepon, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKa B TEXHUKE,



HpOCKHHOHHBIfI aIrrapar, BOJJOKOHHAA OIITHKA, COJIHCUHAA 63.Tap€${, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs DOHEPICTHUKA 1 OKOJIOTMYCCKHUEC aCIICKThI eé Pa3BUTHA.



I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI' PAMMBI I10 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIET'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHS Yy4deOHOro mpenMera «Dusnkay
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YJArOIINXCsI PYKOBOJCTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UILIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIIbITAa M OMbITA JNESATEIBHOCTH B MPOLECCE pPeaM3ali OCHOBHBIX HaIlPaBJICHUN
BOCHIUTATEJILHOMN JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPasKIAHCKOT0 BOCIIMTAHMSA:

e COPMHUPOBAHHOCTH T'PAKTAHCKON MO3UIMU 00YyHarOUIErocss KaKk aKTUBHOTO

¥ OTBETCTBEHHOTO YJI€HA POCCUHUCKOT0O OOIIEeCTBa;
e IPUHATHE TPATUIUOHHBIX  OOIIEYETIOBEYSCKUX TyMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

¢ TOTOBHOCTHh BECTH COBMECTHYIO JIESITENIBHOCTh B MHTEPECAX T'PaKIaHCKOTO
oOmiecTBa, y4yacTBOBaTb B CAMOYINpaBIECHUHM B 0Opa3oBaTeNbHOM
OpTraHU3alluH;

e YMEHHUE B3aUMOJCHUCTBOBAThH C COLIMAJIbHBIMU UHCTUTYTAMU B COOTBETCTBUU

¢ UX QYHKIMSIMU U HA3HAYCHUEM;

¢ TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOU €SI TENBHOCTH.

NMAaTPUOTHYECKOI0 BOCIIMTAHMS:
e COPMUPOBAHHOCTH POCCHICKOU IrpaXXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;
¢ [IECHHOCTHOE OTHOUIEHWE K TOCYJApPCTBEHHBIM CHMBOJAM, JTOCTHUKECHUSIM
POCCUICKUX YUEHBIX B 00s1acTU (PU3UKKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
e C)OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEICHHUSI,;
e CIIOCOOHOCTh OIIEHMBATh CUTYAllUI0 U MPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPHEHTUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI UM IIEHHOCTH, B TOM
YHUCJIE B AEATEIIBHOCTU YYEHOTO;

e OCO3HAHME JTUYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO Oy TIyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

¢3CTETUYECKOE OTHOLIEHHE K MHUpPY, BKJIKOYAsg JCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HayKe.
TPYAOBOI'0 BOCIIMTAHUSA:



e HHTEpPEC K Pa3nuuHbIM cdepaM MpodeccHnoHAIBHON AeITeThHOCTH, B TOM
YHClie CBS3aHHBIM C (U3MKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp OymyIiel mpoeccuu U peau30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIJTAHbL;

¢ TOTOBHOCTH M CITOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHMIO B 00JIaCTH
(bu3KMKN Ha IPOTSKCHUH BCEH KU3HU.

IKOJOTHYECKOT0 BOCTIMTAHHUS:

e cC()OPMHUPOBAHHOCTD 3KOJOTUYECKOW KYJIbTYpbl, OCO3HAHUE TIJI0OATBLHOTO
XapakTepa KOJOTUUECKHUX MPOOIIeM;

e IVIJAHUPOBAHNUE W OCYIIECTBICHUE JCUCTBHM B OKPYXKAIOLIEH Cpeae Ha
OCHOBE 3HaHUS IeJIel yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

e pACHIMPEHHUE OTBITA JEATEIBHOCTH AKOJOTHMUECKON HAaMpaBIEHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUHU 10 (U3HKeE.

HEHHOCTH HAYYHOTO MO3HAHMS:

e chOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3HUECKON HAYKH;

¢ OCO3HAHHWE IIEHHOCTH HAYYHOW JAEATeITbHOCTH, TOTOBHOCTh B TIPOIECCE
U3ydeHUsT (PU3MKU OCYIIECTBISATH TMPOEKTHYI0O M HCCIEAOBATEIbCKYIO
NeSATeTbHOCTh MHIUBUIYAIBHO U B TPYIIIIC.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS
Bba3oBble JJoruueckue a1eiicTBUA:
e CAMOCTOSITEIHHO  (pOopMyIHMpoOBaTH H  aKTyaJU3WpOBaTh  MIpoOIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
e ONIPEACHATh 1ENU JACSATEIbHOCTH, 3aJaBaTh NapaMeTPhl U KPUTEPUH HUX
JIOCTHIKECHMS;
e BBISIBJISITH  3aKOHOMEPHOCTM W TMPOTUBOPEYUS B paccMaTpPpUBAEMbIX
(U3NYECKUX SIBICHUSAX;
e pa3pabaThIBaTh TUIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHajIn3a UMEIOIIUXCS
MaTepHUaJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
¢ BHOCUTh KOPPEKTUBBI B  JEATEIIBHOCTh, OIIEHUBATh COOTBETCTBHUE
pE3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU TMOCIIEICTBUN 1€ TEIIBHOCTH;
e KOOPAMHUPOBATh M  BBIMIOJHATH PabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;
e Pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
Bba3oBble ucciegoBarejbcKyue 1eHCTBUSA.
e BJIQJICTh HAYYHOM TEPMHHOJIOTHEM, KIFOYEBBIMU IMOHATUSMH M METOJIAMU
buznuecKoil HayKu;



e BJIaJIETh HaBbIKAMU Y4E€OHO-UCCIEA0BATEILCKOM U MPOEKTHOM AESITeIbHOCTU
B 00y1acTU (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY
NOMCKY  METOJOB  peleHus 3agady  (PU3WYEcCKoro  cojep:KaHus,
IPUMEHEHHUIO Pa3IMYHbIX METOOB ITIO3HAHUS;

eBIAJICTh BHAAMU JACSITEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEPHpPETALNU, TPE0OPa30BaAHUIO U MPUMEHEHHIO B PA3JIMUHBIX YYECOHBIX
CUTYyallUsiX, B TOM YHUCJI€ MPU CO3JAAHUHM Y4EOHBIX MPOEKTOB B 00JACTH
buzukwy;

¢ BBISIBJISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3W W aKTyaJM3MpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pEIIeHUs, HaxOAuThb apryMeHThl Ui
JI0Ka3aTesIbCTBa CBOMX YTBEP)KICHMI, 3a/7aBaTh MapamMeTpbl U KPUTEPUU
peuieHus;

e AHAJIM3UPOBATh TMOJYYCHHbIE B XOJA€ pEUICHHUs 3aJaud pPe3yibTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX YCIIOBUSIX;

eCTaBUTh M (OpMyIHpOBaThH COOCTBEHHBIE 3a7aud B 00pa3oBaTebHON
NESATEIbHOCTH, B TOM YHCIIE NIPU U3YYCHUHN (PUUKY;

e 1aBaTh OLICHKY HOBBIM CUTYallUsM, OLICHUBATH PHUOOPETEHHBIN OTIBIT;

eyMETh TMEPEHOCUTh 3HAHHUA MO (HU3UKE B MPAKTHUYECKYIO 00JaCTh
KU3ZHEIEATEIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTEM;

e BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIbHBIC TIOXObl U PEIICHHUS;

e CTaBUTh MIPOOJIEMBI U 33]1a4H, JOMYCKAIOIIUE AIbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ unopmanmeii:

e BJIaJICTh HAaBBbIKAMU TMOJy4YeHHs] MHGOPMALIMKU (PU3HUECKOTO COAEPKAHUS U3
MCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITENBHO OCYIIECTBISATH TIOUCK,
aHalln3, CHCTEMAaTU3allMI0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHUHBIX
BUJIOB U (DOPM IpeCTaBICHUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(POpMAIIUK;

¢ ICTIOJIb30BATh  CPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHM3aIlMOHHBIX 33Ja4 C COOJIOJIGHHEM TpPEOOBAaHUN SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PeCcypcocOepekeHusi, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM MH(DOPMAIIMOHHOM 0€30MacHOCTH;

e CO3/1aBaTh TEKCThl (PU3MYECKOTO COJEpk aHUS B PA3NIMUHBIX (QopMarax ¢
yu€TOM Ha3HayeHUs WHGOpPMALMKU M UEJNEeBOW ayIUTOPHUH, BBIOUpas
ONTUMAJIbHYIO (POPMY IIpE/ICTaBICHHS U BU3YyaIH3alUH.

KoMMyHHKAaTHBHBIE YHHBepPcaJibHble yieOHbIe 1eiCTBHA:



¢ OCYLIECTBIISITH  OOLIEHME Ha YpokaXx (U3MKM M BO BHEYPOUHOM
NEATEIbHOCTH;

e pacro3HaBaThb HNPEANOCBUIKM KOH(JIMKTHBIX CUTyallUd H CcMsr4arb
KOH(JIUKTBL;

e pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHMS C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

e [IOHMMATh U HMCIOJB30BATh MPEUMYLIECTBA KOMAHIHON U MHIAUBUIYAJIBHON
paboThI;

* BHIOMpPATh TEMAaTUKY M METOJbl COBMECTHBIX ACUCTBHNA C y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA,

e [DUHMMATh LEJIM COBMECTHOW JEATENBHOCTH, OpPraHU30BBIBATH U
KOOpJIMHUPOBATh JECUCTBUSA 1O €€ JOCTHKEHHIO: COCTaBJIATH IIJIaH
NEHCTBUM, pacpeesiTh POJId ¢ Y4ETOM MHEHUIN yYaCTHUKOB, OOCYKIaTh
pe3yJbTaThl COBMECTHON PabOTHI;

e OLICHMBATh KA4€CTBO CBOETO BKJIAJa M KaXKIOIO Y4YaCTHHUKA KOMaHIbl B
o011 pe3ynbTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

e [Ipe/UIaraTb HOBBIE IPOEKTHI, OLEHHUBATh WJAEH C MO3ULHUH HOBU3HBI,
OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

e OCYLIECTBIIATh TMO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3IUYHBIX
CUTyallusiX, IMpOSBIATh  TBOPYECTBO U  BOOOpakeHUE,  OBITH
VHULNATUBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

¢ CAMOCTOATEIBHO OCYLIECTBIIATh MO3HABATENbHYIO ACSITEIbHOCTh B 00JACTH
(U3UKN U aCTPOHOMUH, BBISABIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH
COOCTBEHHBIE 3a/1a4H;

e CAMOCTOSITEJILHO COCTABJIATh IUIAH PELICHHS PACUETHBIX M Ka4eCTBEHHBIX
3a7a4, TUIaH BBIMOJIHEHUS MPAKTHYECKOH paboThl ¢ y4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IIPENIIOUTEHUM;

e 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

e PaCIIUPATH PaMKH y4€OHOTO MPEAMETA HA OCHOBE JINYHBIX MPEANOYTEHUI;

e IeJIATh OCO3HAHHBIM BBHIOOp, apPryMEHTHPOBaTh €ro, OpaTh Ha cebd
OTBETCTBEHHOCTbH 3a PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIBIT;

e CIIOCOOCTBOBAaTh (POPMHPOBAHUIO M MPOSBICHUIO 3pYIULUU B 00JACTH
(Gu3MKHN, TOCTOSHHO MOBBIIATH CBOM 0Opa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIN HHTEJIEKT:



e IaBaTh OIEHKY HOBBIM CHUTYaI[MsM, BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3yJIbTATOB IEIISM;
eBIIAJICTh HABBIKAMH TIO3HABATENILHON pediekcun Kak  OCO3HaHWUS
COBEPIIIAEMBIX IEUCTBUIA U MBICIUTEIBHBIX TPOIIECCOB, UX PE3yJIbTaTOB U
OCHOBAaHUI;
¢ HICTIOJIB30BaTh MPUEMBI PEIICKCHH IJI OLIEHKH CUTYalliu, BEIOOpa BEPHOTO
pelIeHus;
e YMETh OIICHWBATHh PHCKA W CBOCBPEMEHHO MPUHUMATh PEIICHUS [0 HX
CHUKEHUIO;
e MPUHUMATh MOTHUBBI W apPTYMEHTHl JPYTUX TPU aHAIM3E PE3yJbTaTOB
JIeSITEIEHOCTH,
e IPUHUMATH ce0s1, TOHUMAsi CBOM HEJJOCTATKH U JJOCTOMHCTBA;
e MPUHUMATh MOTHBBI W aPTYMEHTHl JPYTUX TPU aHAIM3E PE3yJbTaTOB
NEeSATeTLHOCTH;
e MPU3HABAThH CBOE MPABO M MPABO IPYTHX HAa OLTHOKH.
B mporecce mocTHKEHHSI THYHOCTHBIX PE3YyIbTaTOB OCBOEHHS IMPOTPaMMBI IO
dbuzuke U1 YpOBHSA CpeIHEro oOmiero oOpa3oBaHuss Yy OOydarouuxcs

COBEPIICHCTBYETCS OMOIMOHATBHBIH WHTEIIJICKT, IIPEIOJIAr AFOIIIHIA
c(hOpMUPOBAHHOCTb:
¢ CAMOCO3HAHHS, BKJTFOYAFOIIETO CHOCOOHOCTh NOHUMATh cBOE

SMOLMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUS PAa3BUTHUS COOCTBEHHOM
IMOLIMOHAIIBHOM cephl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIUPOBAHHUSA, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE NPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTh aJanTHPOBATHCS K
HYMOIMOHAIBHBIM M3MEHEHUSM U TPOSIBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEW MOTHBAIIMH, BKIIIOYAIOIIEH CTPEMJICHUE K JOCTHXKEHUIO LENH U
yCIexy, ONTHMHU3M, MHUIIMATUBHOCTb, YMEHHUE IEWCTBOBATH, UCXOMS U3
CBOHMX BO3MOXKHOCTECH;

eOMIATHUH, BKIIOYAIONIEH  CIOCOOHOCTh  IOHUMATh  3MOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBaTh €ro MpH OCYIIECTBICHUU OOIIEHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKMUBAHUIO;

e COIMAIIbHBIX ~ HABBIKOB,  BKJIIOYAIOIIMX  CIHOCOOHOCTh  BBICTpPAWBAaTh
OTHOILIEHUSI C JAPYTUMH JIIOJbMH, 3a00THTHCS, MPOSBIATH HHTEpPEC U
pazpemarb KOH(IHUKTBI.

[MPEAMETHBIE PE3VJIbTATBI



K xonny oOydenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

e IOHUMATh  POJIb  (U3UKU B  DKOHOMHUYECKOH, TEXHOJIOTMYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM U OITUYECKOW cdepax AesITeNTbHOCTU
YEJIOBEKa, POJIb U MECTO (DM3UKHU B COBPEMEHHOW HAYYHOUW KapTHHE MHPA,
3HAYEHHWE OMHUCATEIbHON, CHUCTEMaTU3UPYIOIeH, OOBICHUTEIBHON W
MPOTHOCTUYECKON  (QYHKIUNA  (U3HMYECKOH TEOpUH —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU ¥ TEPMOIMHAMUKH, POJIb (HPU3UIECKON TEOpUU B
dbopMHUpOBaHUY TTPEACTABICHHUN O (PU3UIECKON KapTHHE MUPA;

e PA3/IMYATh YCJIOBHS MPUMEHUMOCTH MOJENeH (HU3NIECKUX Te U MPOIECCOB
(sBNIEHMI): WHEpIHAIbHAS CHUCTEMa OTCu€Ta, aOCOJIOTHO TBEPAOE TEIO,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JIBU)KEHUE, CBOOOHOE MaJICHUE,
abcomoTHO ympyras aedopmarnusi, aOCONIOTHO ympyroe M abCOIIOTHO
HEYIIPYyroe€ CTOJIKHOBEHMS, MOJEIU Tra3a, KUIKOCTH U TBEPIOIO
(KpUCTAITMYECKOTO) TeJa, UealbHbIM ra3, TOYSUHbIN 3apsi, OJHOPOIHOE
AIIEKTPUUECKOE TO0JIE;

e pa3iaMYaTh YCJIOBUS (TpaHUIIbl, O0JaCTH) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIHMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATh U OOBSACHATH MEXAaHUYECKHME TPOLECChl U  SBICHUSA,
UCIIOJIb3YsI OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBbHOCTh
MEXaHUYECKOTO JBMXKEHUS, (HOPMYJbI KHUHEMATHKH DPABHOYCKOPEHHOTO
NBIDKEHUS, TpeoOpa3oBanus [ammmes uisi CKOPOCTH M TEPEMEIEHUS,
3akOHbl HpIOTOHA, TPUHIMII OTHOCHUTENBHOCTH [ 'ammiies, 3aKoH
BCEMHUPHOT'O TATOTEHMS, 3aKOHBI COXPAHEHUS UMITYJIhCAa U MEXaHUYECKOU
OHEPrUH, CBSI3b Pa0OTHl CUJIBI C M3MEHEHHEM MEXaHUYEeCKOW 3Hepruw,
YCJIOBUSI paBHOBECHs TBEPIOro Tena), MHPU OSTOM HCIOJIB30BATH
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, yKa3blBaThb  YCJIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumes, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpAaHEHHS HUMIIyJbca U
MEXaHUUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

e AHAJIM3UPOBATh M OOBSCHSITH TEIUIOBBIC MPOIECCHI M SIBICHUS, HUCIIOIB3YS
ocHoBHble monokeHUuss MKT wu 3akoHBI MOJEKyIApHOW (QU3UKH H
TEPMOJUHAMHUKU (CBSI3b JIABJICHHMSI HWJCAIBHOTO Ta3a CoO CpeaHel
KMHETHYECKOW HSHEpPruei TEeIjIOBOro JBMXKEHHUS W KOHUEHTpalMeill ero
MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEIIECTBA CO CpEIHEW KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABMXKEHHS €r0 YacCTHIl, CBSI3b JIaBJICHUS UCATbHOTO
raza ¢ KOHLEHTpauued MOJIEKYJl M €ro TEeMIEepaTypoi, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH



COXpaHEHUsl PHEPIHH B TEIUIOBBIX MPOLIECCAX), MPU 3TOM HCIOJIb30BAThH
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHa;

 AHAJIM3UPOBATH U OOBSICHATH ANEKTPUUECKHUE SBJICHUS, UCIIOJIb3YSI OCHOBHBIE
MOJOKEHUS] W 3aKOHBI  BJIEKTPOJMHAMHMKUA  (3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOrO MOJIA, IMPUHLMI CYIEPIO3UIUU JIIEKTPUUECKUX
MOJIEW, MPU 3TOM YKa3blBas yCJIOBUsS INPUMEHUMOCTH 3akoHa KyiioHa, a
TaKKe MPAKTUYECKU BAXKHBIE COOTHOIIEHHMS: 3aKOHbI Oma g ydacTka
Henu W U1 3aMKHYTOM JJIEKTPUYECKOW wenu, 3akoH Jlxoyisa—JIeHua,
npaBwia Kupxroda, 3akonsr Dapajest 11s1 JIEKTPOJIN3a);

* ONMCHIBATh (PU3UYECKHE TPOLECCHl U SBIICHUS, HMCHOJb3YysS BEIUYUHBIL:
MEPEMELICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIBI, JaBJICHUE, IMOTCHUUAIbHAA DSHEPIUS, KUHETHUYECKAs
DHEPrus, MEXaHWYecKas dHEprusi, padoTa CHIIbI, LIEHTPOCTPEMHUTEIBHOE
YCKOpPEHHE, CHJIA TSHKECTH, CHJIa YOPYTOCTH, CHJIa TPEHHUS, MOIIHOCT,
DHEPrusl B3aMMOJCHCTBUS Tela C 3eMiI€id BOIM3M €€ MOBEPXHOCTH,
dHEprus ymnpyroi gedopmarii  MPYKHHBI, KOJIMYECTBO TEIJIOTHI,
abCoIoTHAs Temreparypa Tena, paboTa B TEPMOJIWHAMHKE, BHYTPCHHSIS
SHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOrO Tasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3nyxa, KIIJ wuaeanbHOro TEMIOBOrO
JIBUTATENIS; AIEKTPUUYECKOE T10JI€, HANIPSIKEHHOCTD JIEKTPUYECKOTO IOJIs,
HaNpsDKEHHOCTh TOJII TOYEYHOTO 3apslia WIM 3apsHKEHHOTO IIapa B
BAKYyM€ W B JHIJICKTPUKE, IOTCHIMAJ 3JIEKTPOCTATUYECKOTO IIOJI,
pPa3HOCTh  MOTEHIMAJOB,  JJIEKTPOJABMXKYINAs CHJIa, CWila  TOKa,
HanpsDKEHWE, MOIIMHOCTh TOKA, OJJEKTPUYECKas EMKOCTh IIIOCKOTO
KOHJIEHCATOpA, COIPOTHBIICHUME y4dacTKa LEMU C IOCIEAOBATEIbHBIM U
MapaJyIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS IICKTPUUECKOTO TOJIS
KOHJIEHCATOPa;

¢ O0BSCHATH OCOOEHHOCTH MPOTEKaHUs (PU3UUECKUX SBJICHUI: MEXaHUYECKOE
JIBH>KCHUE, TEIUIOBOE JIBUKEHME YACTHI] BEIIECTBA, TEIIOBOE PABHOBECHE,
OpoyHOBCkOoe  nBWXeHHE, auddy3us, HUCHapeHue, KUINCHHE U
KOHJEHCAlMSA, IUIABJIICHUE W KPUCTAUIM3AalMs, HANPaBJICHHOCTh
TEIUIONEpEAAUH, JIEKTPU3ALNS TEJl, SKBUIOTEHIIMAIBHOCTD TOBEPXHOCTH
3apsHKEHHOTO MPOBOJHUKA;

e MPOBOJINTH HMCCIICIOBAHUE 3aBHCHUMOCTH OJHOW (HYU3UYECKON BEIMUYMHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIpU  3TOM
KOHCTPYHPOBATh yCTAHOBKY, (DHKCHpPOBATh pe3yJabTaThl IMOTYyYEHHON
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHAE TpadUKOB C Yy4ETOM



a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUM, IeJIaTh BBIBOIBI IO pe3yJibTaTaM
HCCIICIOBAHMUS;

¢ IPOBOJIUTh KOCBEHHBIC U3MEPEHUs (U3NUYECKUX BEIMYHMH, IPU OTOM
BBIOMPATh ONTHUMAIBHBIA METOJI U3MEPEHHUs, OIICHUBATh a0COIIOTHBIC U
OTHOCHUTEIbHBIE TOTPEUTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;

e IPOBOJUTH ONBITHl MO MPOBEPKE MPEHAJIOKEHHON THIOTE3bI: IMIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJYYEHHbIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEJIOKEHHOU
TUITOTE3bI;

e COONTIOIATH TMPaBIIIa OE30MACHOTO TPyAa MPU MPOBEACHUH UCCIEIOBAHUN B
paMkKax  y4eOHOro AKCIIEPUMEHTA, MpakTUKyMa U y4eOHO-
HCCIICIOBATENIBCKOM M TIPOEKTHOM JIESITEbHOCTH C MCIIOJIb30BAHUEM
U3MEPUTETFHBIX YCTPONUCTB U 1a00pPaTOPHOTO 000PYAOBAHMUS;

epemIaTh pACUETHBIE 33Ja4M C SBHO 33JaHHOM W HESIBHO 3aJIaHHOM
dbu3nyecKoil MOJIEIbI0: Ha OCHOBAHMM aHalM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKONM MOJEeIM, OTBeYaroled TpeOOBaHMAM 3aj1ayH,
NPUMEHITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThl
bU3MYEeCKUX TEOpUl TPH HCIOJIB30BAHUM MATEMAaTHYECKUX METOOB
pelieHus 3ajiay, NpOBOJUTh pacu€Thl HA OCHOBAaHWU UMEIOIIMXCS JAHHBIX,
aHAJM3UPOBATh PE3yJbTaThl U KOPPEKTUPOBAThH METOABI pPEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

e pelIaTh KAa4€CTBEHHBIE 3a/1aUH, TPEOYIOe MPUMEHEHNS 3HAHUN 13 Pa3HBIX
paszenoB Kypca (U3MKHA, a TaK)Ke WHTETpAIlMd 3HAHWN U3 JAPYTHUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ILMKJIA: BBICTPAaUBaTh JIOTMYECKYIO
LEMIOYKY PACCyX JICHHUI C ONOPON HAa N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (hU3MUecKue SBJICHUS;

¢ ICTIONIb30BAaTh TEOPETUUYECKHE 3HAHUS I OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PabOThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX TTPOIECCOB;

e IPUBOJAUTH IIPUMEPHI BKJIaJla POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHAJIM3UPOBATHh W OIICHUBATH TOCIEJCTBUS OBITOBOM M MPOM3BOJICTBEHHOMN
NEATeIbHOCTH YEJIOBEKAa, CBSI3aHHOM C (U3WYECKUMHU MPOIECCaMH, C
MO3UIIMHI IKOJIOTHUECKON 0€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAayKM M TEXHOJIOTMH JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00I111eCTBA;



e IPUMEHATHh PaA3JIMUHBIE CIOCOOBI PabOThI ¢ HHpoOpMaluen (HU3NIECKOTo
CONIEpP)KaHUsI C HCIIOJIb30BAHMEM COBPEMEHHBIX  MH(POPMAIIMOHHBIX
TEXHOJIOTHHA, TIPH ITOM HCIOJIH30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJOTHH i1 TIOHMCKa, TepepabOoTKU M TPEabsIBICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUU
uHPOpMAIIMHK, TOJYYCHHOW U3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHUECKH
aHAIM3UpOBaTh  TOJy4aemMyro  HMHQOpPMAIMI0O W  OICHWBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWW, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(OPMaLIUY;

o IPOSIBJIATD OpraHHu3alOHHbIE u NO3HaBaTeNIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHMKA B TpoOIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIeIOBATEILCKUX PadoT;

epaboTaTh B TpYIIE C HCIOJHEHUEM pPAa3IMYHBIX COLMATIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACIpPEAesiTh ACITeIbHOCTD
B HECTaHJAPTHBIX CHUTYaIMsIX, aJeKBATHO OIICHWBATH BKJIAJ]l KaXXJOTO U3
YYaCTHUKOB TPYIIIBI B pEIICHUE paccCMaTpUBaeMOil MpoOIeMbl;

o IPOSIBJIATh MOTHBAIMIO K Oynmymied mpodeccrnoHalbHON NeATeIhbHOCTH 0
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.

K xonny oOyuenuss B 11 knacce mpenMeTHbIE PE3ysbTaTbl HA YIIIYyOJIEHHOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIA:

e IOHUMATh POJIb PUBMKH B SKOHOMUYECKOM, TEXHOIOTHMUECKOH, COIHATbHOM
U 3TUYECKOHN cdepax NeATeIbHOCTH YeJOBeKa, pOoJib U MECTO (PU3UKU B
COBPEMEHHOUM Hay4yHOI KapTUHE MUpPA, POJIb ACTPOHOMUHU B MIPAKTUYECKON
NeSATEIbHOCTH YeJIOBEeKa U JajbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHUH,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW (PyHKUIMNA (PU3NYECKOW TEOpUHU — BJICKTPOAMHAMUKH,
CHEIUAIBbHON TEOPUU OTHOCHUTEIbHOCTH, KBAHTOBOW (U3UKH, POJb
dbuznyeckoil Teopuu B (POPMUPOBAHUU TPEACTABICHUM O (U3UYECKOU
KapTUHE MHpaA, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPO/IE;

e pa3IUYATh YCIOBUS NPUMEHUMOCTH MOJeNel (PU3NUYECKUX TN U MPOLECCOB
(s1BJI€HUIT): OTHOPOJHOE AIEKTPUUECKOE U OJHOPOJHOE MArHUTHOE IOJS,
rapMOHUYECKUE KOJIeOaHUs, MaTEMAaTUYECKUU MAasiTHUK, WACaIbHbIN
Py KUHHBIN MasiTHUK, rapMOHHYECKHE BOJIHBI, U/ICabHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIeIe aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IN CBETA;

e pa3aMyYaTh YCJIOBUS (TpaHUIIbl, O0JaCTH) MPUMEHUMOCTH (PU3HMUECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOIb30BaHUS YACTHBIX 3aKOHOB;



e AHAJIM3UPOBATh U OOBSCHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIC TIOJOXKEHHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEIUAJbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUSs
ANEKTPUYECKOTO  3apsana, cwia Awmmnepa, cwia JlopeHua, 3akoH
JIEKTPOMArHUTHOM  WMHAyKuuu, npaBuino Jlernma, cBa3p  OJIC
CAMOMHAYKIIMM B JJIEMEHTE JJIGKTPUYECKOW LENU CO CKOPOCThIO
U3MEHEHUs  CWJIbl  TOKa,  TMOCTYyJaTbl  CHEUUAJbHOM  TEOpuu
OTHOCUTEIBHOCTU DUHIITEITHA);

e AHAJIM3UPOBATHh U OOBSICHATH KBAHTOBBIC MPOIECCHI U SIBJICHUS, UCIIOIB3YS
MOJIOKEHUSI ~ KBAaHTOBOM  ¢u3uku  (ypaBHeHHe  OWHINTEHHA  AJiA
dboroaddexra, mnepBbIi W BTOpOW TOCTydarel bopa, npuHIUI
COOTHOIIICHHST HeompeaeéHHocTell ['eizeHOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOTO YHCEN M SHEPIUU B SIACPHBIX PEAKUUAX, 3aKOH
PaIMOaKTUBHOIO PacIiajia);

* ONMCHIBATh (PU3UYECKHE TPOLECCHl U SBIICHUS, HCHOJb3YysSd BEIUYUHBIL:
HaMpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJISL, MOTEHIUAT 3JIEKTPOCTATHYECKOTO
NoJIs, Pa3HOCTh TMOTEHLMAJIOB, JJIEKTPOJABIKYIIAS CuUia, WHAYKIUS
MarHUTHOTO TIOJIsl, MAarHUTHBIA TIOTOK, CWia AmIiepa, WHIYKTUBHOCTD,
ANEKTPOABUKYIIAS CUJAa CAMOMHIYKLHMH, SHEPrus MArHUTHOTO MOJIA
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HUMIYJbC, TOJIHAS SHEPIus,
OHEPrus TOKOS CBOOOJHOM 4YaCTUIbI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsia A/1pa, SHEPTHS CBA3M SAPa;

e O0OBACHATH 0COOEHHOCTH IPOTEKAHUS buznyeckux SBJICHUI:
AJIEKTPOMATHUTHAS UHIYKIIUS, CAMOWHTYKIINS, PE30HAHC, HHTEPPEPECHITHIS
BOJIH, Judpakius, JIUCIEpPCUsi, TOJHOE BHYTPEHHEE OTpPaXKEHUE,
dboroanektpudeckuii 3ddext (pororddekr), anmpda- um Oera-pacnaabl
sep, raMMa-u3JIydeHue sjep, (U3NUecKue MPUHIUIBI CIEKTPATLHOTO
aHayn3a u paboThI Jiazepa;

e OTNIPE/ICNIATh HANpPABIECHUWE HWHIAYKIUHW MArHUTHOTO TMOJS MPOBOJAHUKA C
TOKOM, cHJibl AmIiepa u cuiibl JIopeHiia;

e CTPOUTH U300paKEHHE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOM JTMH30H, U
pPacCUUTHIBATH €T0 XapaKTEPUCTUKU;

e IPUMEHATH OCHOBOIMOJIATAIOIINE ACTPOHOMHUYECKUE TOHSTHUSI, TECOPUU U
3aKOHBI ISl aHaiu3a M OOBICHEHUS  (PU3MUECKHX IPOLIECCOB,
MPOUCXOMSIIUX B 3BE3MAX, B 3BE3AHBIX CUCTEMaX, B MEKIaJlaKTUYECKON
cpene; NBI>KEHUSI HEOSCHBIX T, SBOJIIONHHY 3BE311 U Beenennoi;

e IPOBOJNTH HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH



¢u3nveckux BEJIMYMH B BHIE TpapuKoB ¢ YUETOM aOCOIIOTHBIX
NOTPEUIHOCTe  M3MEpPEHMi, JenaTh  BBIBOABI IO  pe3ysibTaTaMm
UCCIIEIOBAHMS;

¢ IPOBOJUTh KOCBEHHBIE W3MEpPEHHs] (U3MUECKUX BEIUYHMH, IMPU 3TOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIEC MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;

¢ [IPOBOJIUTH OMBITHI [0 MPOBEPKE MPEATOKEHHON T'MIIOTE3bl: MJIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBATh
MOJIy4YE€HHBIE PE3yNbTaThl U JENIaTh BBIBOJ O CTaTyce MPEAIOKEHHOM
TUIOTE3bI;

e OTIMCHIBATh METO/IbI OJTYUYECHUS HAYYHBIX ACTPOHOMHUUECKUX 3HAHUM;

o cOOJTIOIaTh MpaBuiIa 6E€30MAaCHOTO TPyJa MPH MPOBEACHUN HCCIeIOBaHUN B
pamMKax  y4yeOHOro  OSKCIIEpUMEHTa, MpakTUKymMa U  y4deOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHUS;

epemaTh pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESIBHO 3a/JlaHHON
¢u3nueckoil MoAeNbI0: HAa OCHOBAaHMM aHalM3a YCJIOBUS BBIOMPATH
dusznyeckue Mojend, OTBEYarolue TpeOOBaHUSIM 3alady, ITPUMEHSTH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3UUECKUX TEOpUi
Opd HUCHOJB30BAHMM MATEeMAaTHYECKUX METOJOB pEUIeHHd 3ajad,
IPOBOJUTH Pacu€Thl HA OCHOBAaHMM UMEIOIIUXCS JaHHBIX, aHAJTU3HPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABl PEIICHUSI C YUYETOM TMOIYYESHHBIX
pe3ybTaToB;

e pEIIaTh KaUeCTBEHHBIC 3a/1a4H, TPEOYIOIME TPUMEHEHUS 3HAHUN U3 Pa3HbIX
pa3nenoB Kypca (U3MKH, a TakKe HHTErpalu 3HAaHUH U3 JpYyrux
IPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJA: BBICTpAaUBaTh JIOTMYECKYIO
LENOYKY pacCykKJIEHUI C ONOPOil Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS;

* ICTIIONIb30BaTh TEOPETHYECKHWE 3HaHUS Ui OOBACHEHHS OCHOBHBIX
INPUHIUIIOB PabOThl U3MEPUTENLHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
¥ TEXHOJIOTMYECKHUX TPOIIECCOB;

e IPUBOJUTH IPUMEPHI BKJIaJ]a POCCHICKUX U 3apYOCKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHAIM3UPOBATH M OLIEHWBATH IMOCIEACTBUSL OBITOBOW M MPOU3BOACTBEHHON
JESITEIbHOCTH 4YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTHYECKON 0€30acHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKd W TEXHOJOTUW JUIsl JalbHEWIIEro pa3BUTHS YeIOBEYECKOTO
00I11eCTBA;

e IPUMEHATHh PaA3JIMUHBIE CIOCOOBI PabOTHI ¢ HHpoOpMaruend (U3NIECKOTro
COEepXKaHUS C MCIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAITMOHHBIX
TEXHOJIOTHA, TIPU 3TOM HCIOJB30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUM JUIsl TIOMCKA, NEpepadOTKU M MpEeAbsIBICHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHOU MH(MOpPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHOpMaIuK, TOIYYECHHON W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHANMM3UPOBAaTh  TOJIydaeMyr0  HWH(oOpMaIiuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA UH(POpPMALIUH;

o IPOSIBIISATH OpraHu3alMOHHbIE u MO03HABaTEIbHbIE yMEHUs
CaMOCTOSITEIbHOTO ~ MPUOOpPETEHUsT HOBBIX 3HAHWM B  MpOIECCe
BBITIOJTHCHUSI IPOSKTHBIX U Y9€OHO-MCCIIEI0OBATEIHCKUX PAOOT;

epaboTaTh B TpyNIE C MCHOJHEHUEM PA3JIUYHbIX COIUAIBHBIX POJICH,
IJIAaHUPOBATH PA0OTy TPYMIbI, PALMOHAIBLHO PACIPEACNSTh IEATEbHOCTh
B HECTAaHJAPTHBIX CUTYallMsIX, aJl€KBATHO OLEHUBATH BKJAJ KaXJOro W3
YYaCTHUKOB TPYTIIBI B PEIICHUE PaCCMAaTPUBAEMON TTPOOIIEMBI;

o POSIBIISAITh MOTUBAIMIO K Oyaymieil mpoecCHOHANbHON ACATEIBHOCTU T10
CHEHUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQPUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne (undpossbie)
HaumeHoBaHue pa3esioB M TeM NPOrPaMMBbl Kounrpoubusie | Ilpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasnen 1. HAYUYHBIM METO/ ITO3HAHUS ITIPUPO/IbI
1.1 Hayunslii MeTO MO3HAHUS TTPUPOIBI 2
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Crartuka TBEpIOro Tena 5) 1
24 3aKOHBI COXpPAaHCHUS B MEXaHUKE 10 1
HWroro no pazneny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYISIPHOKHHETUYECKON TEOPUU 15 1
3.2 Tepmoaunamuka. TennoBble MalTMHBI 20 1
33 ArperaTHble COCTOsTHUS BeniecTBa. Da3oBbie 7 1
' HEPEXOIbI
Hroro no pazueny 42
Paznen 4. 3JIEKTPOJINHAMUKA
4.1 DneKTpUYECcKoe moJie 20 1




4.2 [TocTOsTHHBIN JTEKTPUUECKHI TOK 22

4.3 Toku B pa3nu4HbIX cpenax 5)
Hroro no pazueny 47
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabublie | IlpakTuueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJIUHAMUKA
1.1 MarnutHoe nose 14
1.2 DNeKTpOMarHuTHas MHAYKLIHS 13 1
Hroro no pazueny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexanuueckre KouneOaHus 10
2.2 DneKTpOMarHUTHBIE KOJICOaHUs 15
2.3 MexaHW4YeCKHUE U AJIEKTPOMATrHUTHBIE BOJTHBI 10 1
2.4 OnTuka 25 1
Hroro no pazueny 60

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcnoBwl CTO 5 1
Hroro no pazueny 5
Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopmyckysipHO-BOJTHOBOM JTyaJu3M 15

4.2 ®duszuka atoma 5

43 ®du3nKa aTOMHOTO SApa U JIEMEHTAPHBIX 5

HacCTuIl




Hroro no pasgeny

25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U aCTPODHU3UKH 12
Hroro no pazneny 12
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHus!

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

dusnka — pyHaaMeHTaIbHas HayKa O
npupoje

HayuHblii MeTOT TO3HAHUSI K METOIBI
uccleoBaHus (PU3HUECKUX SBICHUN

Mexauunueckoe asmxenue. Cucrema
otcyeTa. OTHOCUTEIBHOCTh MEXaHHUYECKOTO
newkenus. [Ipsimast u oOpatHas 3aga9n
MCXAaHUKU

Paanyc-BekTop MatepraibHON TOYKH, €TO
MPOEKIIMU Ha OCU KoopAuHat. Tpaekropus.
[Tepememenue. Cxkopocts. X mpoekiuu Ha
OCH KOOpAUHAT

PaBHOMEpHOE NPAMOJIMHEITHOE ABUKECHHUE.
I'padmueckoe onmcanre paBHOMEPHOTO
HpHMOHHHGﬁHOFO ABHUKCHUSA

CioxeHne nepeMeeHnil 1 CKOPOCTEN.
Pemrenue 3agau

HepaBromepHoe nBuxxenne. MrooBeHHas
cKopocTh. Yckopenue. [Ipsamonuneitnoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucaHue MpsIMOIMHEHHOTO




ABHUXKCHUS C ITIOCTOAHHBIM YCKOPCHUEM

CBobOoaHOe mageHue. Y CKopeHue
CcBOOOHOTO Ta/ICHUS. 3aBUCHMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX Tpaduku

10

JIBr>xeHue Tela, OpOIIeHHOTOo MOl YITIOM K
TOPU30HTY

11

Kpuonuneiinoe npuxxenue. [[Buxenue no
OKPY>KHOCTH. YTJIOBasl U JMHEWHAs
ckopocts. [lepuon u yacrora.
[leHTpOCTpEMHUTEIIBHOE U IIOJIHOE YCKOPEHUE

12

KonrtponsHast pabora o Teme
"Kunemartuka"

13

[TepssIif 3akoH HetoToHA. HEpUMaIbHBIE
cucteMsbl orcuéra. [IpuHumn
OTHOCUTENBHOCTH [ anues.
Heunepuuanbhsie cucTeMbI OTCUETA

14

Cuna. PaBHoneiicTBytomas cuia. Bropoit
3axkoH Herotona. Macca

15

B3aumoneiictBue ten. Tpernil 3aKkoH
HrroTrona

16

[IpuHnun cynepnosunuu cuil. Pemenne
3aJ1a4 Ha IPUMEHEHHE 3aKOHOB HproToHa

17

3aKOH BCEMUPHOTO TATOTEHUS.
OKBHUBaJIEHTHOCTh I'PaBUTALIMOHHON U
MHEPTHOU MaccChl

18

Cuna TSHKeCTH U yCKOpEeHUE CBOOOIHOTO
najcHus




19

JIBukeHne HeOeCHBIX Tel U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKOpoCcTh. 3akoHbl Keriepa

20

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena

21

Cuna tpenus. [Ipupona u BUJbI CUJI TPEHUS.
JIBUKEHUE B )KUJKOCTHU U Ta3e C y4ETOM
CHUJIBI COIIPOTUBIICHHUS CPEBI

22

Jasnenue. I'napocraruueckoe JaBieHUE.
Cuna Apxumena

23

AGcomoTHO TBepaoe Teno. [loctynarensHoe
U BpalllaTeJIbHOE IBU)KEHUE TBEPOTO Teja

24

MOMEHT CHIIBI OTHOCUTEILHO OCH
BpaieHus. [1neqo cuibl

25

CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPIOMY
teiny. LleHTp TskecTu Tena. Y cinoBus
paBHOBECHSI TBEPIOTO Tena. Busl
paBHOBECHS

26

Pemenue 3amau

27

KonrtponsHas pabora o teme "/luHamuka.
Crartuka TBEpnoro tena'

28

Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
MaTepuaIbHbIX To4YeK. LIeHTp Macc cuctembl
MaTCpHaJIbHBIX TOUCK. TeopeMa O ABUKCHUHN
LIEHTpa Macc

29

Nmnynbe cuiibl 1 ©”3BMEHEHNE UMITYJIbCa
TeJsa. 3aKOH COXPaHEHUSI UMITYJIbCa.
PeakTuBHOE NBUKEHUE




30

MoOMEHT uMITyJIbCa MaTEPUATBLHON TOYKH.
[IpencraBienue o COXpaHEHUU MOMEHTA
UMITYJIbCA B IICHTPATbHBIX MOJSIX

31

Pemenue 3amau

32

Pa60Ta CHJIbI HA MaJIOM U HAa KOHECYHOM
nepemenieHuu. ['paduueckoe
npecTaBicHne paboThl CHITBL. MOIIHOCTh
CHJIbI

33

Kunernueckas sueprus. Teopema o0
M3MEHEHUH KHHETHYECKOU YHEPTUU
MaTepUalbHON TOYKH

34

IToTennuanpHBIE ¥ HEMTOTEHIIMAIBLHBIE CUIIBL.
[TorenmanesHas 3Heprus. Bropas
KOCMHUYECKasi CKOPOCTh

35

TpeTbst KocMHuUecKasi CKOpocTh. CBA3b
palboThI HEMOTEHIHATIBLHBIX CHII C
N3MEHEHUEM MEXAHUYECKOM dHEpPIrun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPIrun

36

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBHenue bepryiun s ueaibHOM
KUJKOCTH

37

KontponbHas padoTa mo Teme "3akoHbI
COXPAHEHHUS B MEXaHUKe"

38

Pa3BuTue npeacraBieHuii 0 npupoe
TernoTbl. OcHOBHBIE noJioxkeHuss MKT.
Huddysus. BpoyHoBckoe nBUKEHHE

39

CrtpoeHnue ra3000pa3HbIX, KUJIKUX U




TBEPABIX TeJ. XapaKTep JABUKCHUS U
B3aMMO/ICIICTBUS YaCTHI] BEIlleCTBA

Macca u pazmepsl MOJIEKYJT (ATOMOB).

40 KonunuectBo BemectBa. [locrossnnas
ABorazipo

a1 Temneparypa. TemioBoe paBHOBeCHE.
[Tkana [enbcus

42 Pemenue 3anau

43 WneanpHslii ra3. 'a3oBble 3aKOHBI

44 VYpasaenune Menpeneesa-Knaneiipona.
Pemenue 3agau

45 AbcomoTHas Temrieparypa. 3akoH JlanpToHa

46 W3omporeccsl B ueaabHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

47 I'paduaeckoe npencraBieHne
M30IPOLIECCOB: U30TEPMa, U30X0pa, u300apa

48 OcnoBHoe ypasaenue MKT

49 Pemenue 3amay
CBs13b a0CONMIOTHOM TEMIIEPATYPHI

50 TEPMOJIUHAMUYECKON CUCTEMBI CO CpeAHEN
KUHETHUYECKON AHEPrUeH MOCTyNnaTeIbHOTrO
TEIJIOBOTO ABM)KCHUS €€ 4aCTHIL

51 O06001IeHre U cUCTeEMaTU3aIMs 3HAHUI 110
teme "OcHoBbl MKT"
KonTponpHas padora o teme "OCHOBBI

52
MKT"

53 TepMmoauHaMuueckas cucTeMa. 3a/laHue




BHEIIHUX ycyioBui st T/l cucteMsl.
Bremane u BHyTpeHHHE TTapaMETPHI.
[Tapametpsl T/] cuctemsbl Kak cpeaHue
3HAYECHUs BEJIWYMH, ONHUCHIBAIOIUX €€ Ha
MUKPOCKOITMYECKOM YPOBHE

54

HyneBoe Hauano TepMOAMHAMUKH.
Camonpou3BoiibHas penakcarus T[]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

55

Mopaenb ueaabHOTO Ta3a B TEPMOIUHAMHUKE.
VYcnoBus TpUMEHUMOCTH ATON MOJEITH

56

VYpasuenue Menzeneesa-Knaneiipona u
BBIPQXEHUE JUIsl BHYTPEHHEW SHEPTUU

S7

BeIpaxxeHue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'0 HJI€aJIbHOIO Ta3a.
KBa3ucraTuueckue u HECTaTUYECKUE
IIPOLIECCHI

58

OneMeHTapHas paboTa B TepMOJUHAMUKE.
Brruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

59

Terunonepenaya Kak criocod M3MEHEHUS
BHyTpeHHel sneprun T]l cucremsl 6e3
COBEpILICHHS PabOTHI

60

KOHBCKHI/IH, TCIIOMMPOBOJHOCTDE, U3JIYUCHUC

61

KommgectBo Temmorsl. TenmnoéMKoCcTh Tea.
VY nenpHas U MOJIIpHAs TETIIOEMKOCTH
BEIIECTBA. Y IeIbHAs TEIJI0Ta CrOPaHUS
TOILIMBA

62

Pacuér konmuecTBa TEMIOTHI IPU




TEIIonEpeaavuc

[Tonsarue 06 aguabatHoMm mnporecce. [lepBoii

63
3aKOH TEPMOJUHAMUKHI
KonuyecTBo TemIoTH 1 paboTa Kak MephI

64 U3MEHEHUs BHYTpeHHeH sHeprun T/1
CHCTEMBI
BTopoii 3ak0H TepMOIMHAMUKY 151

65 PAaBHOBECHBIX 1 HEPABHOBECHBIX MTPOLIECCOB.
HeoOpaTuMocTh IpUPOTHBIX TPOIIECCOB
[TpuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIUH.

66
KIIg

67 MaxkcumanbsHoe 3Hadenue KITJ. Iuxn
Kapno

68 Pemenue 3anau
ODKOJIOTrHYeCKHE aCIIEKThHI NCITOJIb30BaHUS

69 TEIUIOBLIX ABUrareieii. Temmnosoe
3arpsi3HEHUE OKPYXKAIOLIEl CpeIbl

70 Pemenue 3amay
O06001IeHre U cUCTEMaTU3aIMs 3HAHUI 110

71 teme "Tepmoannamuka. TemioBbie
MAaIITuHEL"

79 KonrtponsHast pabora o Teme
"Tepmonunamuka. TenaoBble MalIMHbI"
[Tapoobpa3zoBaHue 1 KOHCHCAIIHSL.

73 Hcnapenue u kunenue. Y neiibHas TEILUIOTA
napooOpazoBaHU

74 HacelenHpie 1 HEHACHIEHHBIE TTAPHI.




KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U
JaBJICHUS HACBIIIEHHOTO Mapa OT
TEeMIIEpaTyphl, UX HE3aBUCUMOCTh OT 00bEMaA
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYpPHI KUTICHUS OT AAaBIICHUS B
KUIKOCTU

BrnaxxnocTs Bo3myxa. AGComoTHAS U

& OTHOCHTEJbHAs BIAKHOCTb

76 Pemenue 3amay
Tsépnoe teno. Kpucramiuueckue u

77 amopdHbIe Tesna. AHU30TPONHS CBOWCTB
KpUCTAJIJIIOB

78 [InaBnenue u KpuctaM3anus. Y 1eabHast
teriora TiaBneHus. Cyomumanus
Hedbopmanu TBEpAOTO Tena. PacTsokeHue u

79 cxarue. Casur. Moayne FOnra. [Ipenen
ynpyrux aegopmanuit
TermioBoe pacuiupeHne >XKUAKOCTEN 1

80 TBEPIBIX TET. AHTAPMOHU3M TETUIOBBIX
KoJeOaHui 9acTHUIl BEIIeCcTBa

81 [IpeoOpazoBanme 3Hepruu B (ha30BBIX
nepexoaax

82 YpaBHEeHHE TEIJIOBOTO OajlaHca

83 Pemenwne 3amaq
[ToBepxHOcTHOE HaTsKeHUe. KanuspHbie

84 sBJIeHUS. J[aBlIeHHe 10 UCKPUBIIEHHON

MMOBEPXHOCTHIO KUJIKOCTH. Dopmyra
Jlaruiaca




85

O06001IeHre U cUCTeEMaTU3aIMs 3HAHUI 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3oBble Iepexoab"”

86

KonrtponbHast pabora o Teme "Arperarssie
coctosiHus Beniecta. MazoBbie nepexoapr"”

87

DnekTpusanus Tel U €€ MpOosIBICHUSL.
Dnektpuueckuii 3apsia. [[Ba Buna
ANEKTpUYECKUX 3apsaaoB. [[poBoAHUKH,
JUDJICKTPUKU U TTOJTYIIPOBOTHUKHI

88

DneMeHTapHBIN ANEKTPUUIECKUH 3apsil.
3aKOH COXpaHEHMs PIEKTPUUECKOTO 3apsiia

89

B3aumopeicrteue 3apanoB. Toueynsle
3apsaasl. 3akoH Kynona

90

Pemrenue 3agau

91

Dnektpuueckoe noine. Ero aeiictBue Ha
AIEKTPUYECKUE 3aPsi]IbI

92

Hanpssk€HHOCTB JIEKTPUYECKOrO MOJIS.
[TpoOublii 3apsia. JIuHuM HAPsSHKEHHOCTH
3JIeKTpruecKoro nous. OgHOpoaHOe
ANEKTPUYECKOE IT0JIE

93

HOTGHHH&HBHOCTB QJICKTPOCTATUYCCKOI'O
mous. Pa3HoCTh MOTCHIMAJIOB U HAIIPSAXKCHUC

94

IloTenuumanpHas SHEPrus 3apsaa B
3JEKTpOCTaTUIeCKOM MoJe. [loreHnman
3JIEKTPOCTATUYECKOTO OIS

95

CBs13b HANPSKEHHOCTHU TOJISL U Pa3HOCTH
MOTEHIIUAJIOB JIJIsl AJIEKTPOCTATUYECKOTO
oJIst




[TpuHIMI Cyneprno3uuu MEKTPUIECKUX

96 .
noJieit

97 Pemenue 3anau

98 [Tone Toueunoro 3apsna. [Tose paBHOMEPHO
3apsKEHHOU cepsl
[Tonie paBHOMEPHO 3apsHKEHHOTO MO0 00BbEMY

99 mapa. [Tone paBHOMEpHO 3apsKEHHOMN
0OECKOHEYHOU TIIOCKOCTH

100 [IpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsiiOB

101 JIMDIEKTPUKH U TIOTYITPOBOHUKH B
ANEKTPOCTATUYECKOM I10JI€
Kongencarop. DneKTpoEMKOCTh

102 KOHJIEHCATOPa. DIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa

103 [TapannenpHOE cOEIMHEHNE KOHAECHCATOPOB

104 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

105 DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa

106 Pemenwne 3amaq

107 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B
OJTHOPOJTHOM 3JICKTPUYECKOM I10JI€

108 Pemenue 3amay

109 O06o0011IeH e U cHCTeMaTU3alus 3HAaHUN 10
Teme "DnekTpuueckoe mnose"

110 KonrponsHast pabora o Teme

"OnexTpuueckoe noiue"




Cuia toka. ITocTogHHBIN TOK. Y CII0BUA

111 CYIIIECTBOBAHUS TTOCTOSTHHOTO
ANEKTPUYECKOTO TOKa

112 Wcrounuku Toka. Hanpsoxenne u 9/1C

113 3akoH OMa it y4acTKa LIETH.
DNEeKTpUYECKOe COMPOTUBIICHUE
3aBUCUMOCTB CONIPOTUBIICHUS OJTHOPOJIHOTO

114 MPOBOJHUKA OT €TI0 JJIMHBI U TJIOMIA N
MONEPEYHOr0 CEYCHUS

115 VY aenbHOE CONPOTUBIICHNUE BELIECTBA.
Pemrenue 3agau

116 [TocnenoBarenbHOE, TapaIIETBHOE,
CMeIlIaHHOE COEMHEHNUE TPOBOHHUKOB

117 Pacuér pa3BeTBIEHHBIX IEKTPUIECKUX
neneii. [lpaBuna Kupxroga

118 Pewenue 3anau

119 Pabota snekTpuueckoro Toka. 3akoH
Jxoyna —Jlenua

120 Pemenue 3amay

121 MomHOCTh 37eKTpUYecKoro Toka. TermnoBas
MOIIHOCTb, BBIJEIsIEMasi HAa PE3UCTOPE

122 Pemenue 3anau

123 OJ1C u BHyTpEHHEE CONPOTUBIICHUE
HCTOYHUKA TOKA

124 3axon OMa 115 TTOJTHOM (3aMKHYTO )
AJIEKTPUYECKOMN LIeTH

125 Pemenue 3anau




126 MoOIIHOCTh UCTOYHUKA TOKA 1
127 Kopotkoe 3ambikanne 1
128 KonneHncarop B rienu mocTOSSHHOTO TOKa 1
129 Pemenue 3amay 1
130 Pemenue 3anau no teme "IlocTostHHBIM 1
AIEKTPUUYECKUN TOK"
131 Pemrenue 3agad mo treMme "IlocTOSHHBIN 1
AIEKTPUUYECKUN TOK"
DneKTpuueckas MPOBOAUMOCTD PA3IUYHBIX
132 BEIIIECTB. DJIEKTPUUECKUI TOK B METaJIax. 1
CBepXpoBOAMMOCTh
DJIEKTPUYECKUI TOK B pacTBOpaxX U
133 pacruiaBax 3JeKTpouToB. 3akoHbl Dapanes 1
TUTSL BIIEKTPOIIHM3a
134 DneKkTpuyuecKuii ToK B razax. [Imasma 1
135 DNeKTpUUECKU TOK B BaKkyyMe. BakyymHble 1
npubopsI
136 DNEeKTPUUYECKUI TOK B MOTYNPOBOTHUKAX 1
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOIT'PAMME




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoasnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
B3aumopeiicTBrUE MOCTOSIHHBIX MarHUTOB U
1 MIPOBOJHUKOB C TOKOM. MarHuTHOE TOJIE. 1
I'mnote3a Ammepa
Bekrop MmarnutHOM uHAYKUMH. [TpruHIMT
2 CYNEPIIO3ULUU MAarHUTHBIX NOJIeH. JIMHUM 1
MarHUTHON MHIYKITUU
3 MarsauTtHoe 1ose MpoBOJHUKA C TOKOM. 1
OnbIT OpcTena
Cuna Ammepa, e€ HanpaBJIE€HUE U MOIYJb 1
Pemenue 3anau 1
6 [Ipumenenue 3akoHa AMriepa. 1
DNEKTPOU3ZMEPUTETBHBIE TIPUOOPHI
Cuna JlopeHia, e€ HanpaBJIEHUE U MOAYJIb.
7 JIB>keHue 3apsoKeHHON YacTHITHI B 1
OJIHOPOJHOM MarHUTHOM I10JIE
8 Pemenue 3amau 1
PaGora cuel Jlopenna
10 Pemenue 3amag 1
1 MarauTHOE oJIe B BEIIECTBE. 1
®eppoMarHeTHKH, mapa- U JuaMardHeTUKu
12 OcHOBHBIE CBOHCTBA (peppOMarHeTHKOB. 1




[Ipumenenue peppomMarHeTUKOB

13 Pemenne 3amag no reme "Marauraoe nose"

14 Pemenue 3amay o reme "MaraurtHoe moie"

15 SIBlieHME NEKTPOMAarHUTHOW UHAYKIWH.
IToTok BEeKTOpa MArHUTHON MHIYKIIMHU

16 OC unayKumu

17 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIUU
®dapanes

18 Buxpesoe anekrpudeckoe mone. Toku Dyko

19 OJ1C uHAYKIMY B ABUKYIIUXCS
MIPOBOTHUKAX

20 Pemrenne 3amau

21 [TpaBumno Jlenma

99 NunyktuBHOCTH. KaTyika MHIYKTUBHOCTH B
LIENHU MOCTOSHHOTO TOKa

23 SBnenue camounaykuu. J/C
CaMOUHYKITUU

24 DHeprus MarHUTHOTO TIOJISl KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

25 Pemenue 3amag

26 O00011eHre U cUCTEMATU3ALMS 3HAHUHN 110
Teme "DNeKTpoauHaMuKa"

97 KontponsHas pabora o Teme
"OnexTpoauHamuka'

28 Konebarensuas cucteMa. CBOOOIHEIE

Kosiebanus. ['apMoHMUYecKe KoneOaHus




Kunemarnueckoe u JUHAMHYECKOEC OITMCaHHuEC

29
KOJIe0aTEeIbHBIX JBUKCHHUM
DHepreTudeckoe onucanue. Beion

30 JTUHAMHYECKOTO OIMHMCAHUS TAPMOHHYECKUX
KoJIe0aHUM U3 UX SHEPTreTHUECKOTro U
KMHEMaTUYeCKOT0 OMUCAHUS

31 Ammuintyna u ¢asza konedbanuit
[Tepuon u yactora konebanuii. [Tepuon
MaJIbIX CBOOOIHBIX KOJIEOaHUH

32 MaTeMaTuyeckoro MasTHuka. [lepuon
CBOOOJIHBIX KOJICOaHHI MPYKUHHOTO
MasiTHUKA

33 3aryxaromue KoneOanus. BelHyKIeHHBIC
Konebanus. Pezonanc

34 ABTOKOIE0AHUS

35 Pemenue 3amag

36 VYpoxk-koHpepenuus "MexaHnueckue
KoJIeOaHUs B MY3bIKQJIbHBIX HHCTPYMEHTaX"

37 O0o01IeHre U cUCTeMaTHU3alus 3HAHUN T10
teme "MexaHnnueckue Koneoanus"

38 DNeKTPOMarHUTHbIE KOJIeOaHHUs.
KonebaTenbHbIl KOHTYD
®opmyna Tomcona. CBsI3b aMITATYABI

39 3apsjia KOHJIEHCATOpa ¢ aMIUTATYION CHJIIBI
TOKa B K0JIeOATeTbHOM KOHTYpe

40 3aKOH COXpaHEHHsI SHEPTUU B UI€aTHHOM

KOJIe0aTeTbHOM KOHTYpE




3aryxarolye 3JIeKTPOMarHuTHbIE KoJeOaHusl.

41 BrIHYXIEHHBIE JIEKTPOMAarHUTHBIE
Kose0aHus

42 [Iepemennslii TOK. Pe3uctop u koHAEHCATOD
B IIENIU TIEPEMEHHOTr0 TOKa

43 Karymika HHIyKTUBHOCTH B LIETTH
MEPEMEHHOTO TOKa

44 3akoH OMa AJ1s1 2JIEKTPUYECKON Lienn
MEPEMEHHOTO TOKa
MoUIHOCTh MEPEMEHHOTO TOKA.

45 AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUCHHE
CHWJIBI TOKA U HATIPSDKEHUS

46 Pe3onaHC B 25IeKTpUUECKON 1IeTIH

47 Pemenue 3agaq
Wneansublif Tpanchopmatop. [Iponssoactso,

48 nepeaaya u oTpediieHUe FIEKTPUIECKOH
SHEPrUu
DKOJIOTUYECKUE PUCKU MIPU ITPOU3BOJICTBE

49 anekTposHeprun. KynbTypa ucnoiab3oBaHus
AIIEKTPOIHEPTHH B TOBCETHEBHOMN KH3HU

50 Pemenue 3amag

51 Pemenue 3amau

59 O0o01IeHre U cUCTeMaTU3alus 3HAHUN 110
Teme "DJeKTpOMarHuTHbIE KojeOaHus"

53 MexaHn4ecKkre BOJHbL. XapaKTEPUCTUKU

MECXAaHNYCCKHUX BOJIH

54

CBoiicTBa MEXaHNYECKHUX BOJIH




55

3ByK. XapaKTepUCTUKH 3ByKa

Wndpassyk u ynprpassyk. Lllymosoe

o6 3arpsiI3HEHUE OKPYIKaIOLIEH Cpebl

57 Pemenue 3amag

58 DJIEKTPOMAarHuTHBIE BOJIHBL. 3myueHne
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprus 3J1eKTPOMAarHUTHBIX BOJIH.
CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
[Tkana 351eKTpOMarHUTHHIX BOJIH.

60 [IpumeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHLIMTIBI PAHOCBSA3U U TEIEBUICHHUS.

61 Paguonokanus. DneKTpoMarHuTHOE
3arpsiI3HEHUE OKPYIKaIOLIEH Cpeibl

62 KonTtponsnas padora no teme "Konebanus u
BOJIHBI"

63 Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHeHHs cBeTa

64 Pemienue 3a1a4 Ha NpUMEHEHUE 3aKOHA
IPSMOJIMHEIHOTO paclpoCTpaHEeHHs CBEeTa

65 Otpaxenue csera. [lnockoe 3epkaino.
Cdepuueckoe 3epkaiio
[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCUTEJIbHBIN MTOKa3aTesb MPETOMIICHHUS.

66 [TomHOE BHYTpEHHEE OTpAKECHUE.

[IpenenbHbli yroi MOJIHOTO BHYTPEHHETO
OTpa)KCHHUS




Pemenwne 3agau Ha IMPUMEHCHUC 3aKOHOB

o OTpaXeHUS U MIPEJIOMIICHUS CBETA

68 Xop stydeit B mpusMe. Jlucrnepeus cBera.
CnoxHbIl cocTaB Oenoro ceera. L{Bet

69 JInn3bl. POKYCHOE PACCTOSIHUE U ONTHYECKAs
CHUJIA JIMH3BI

20 [TocTpoenune n300pakeHH B JIMH3aX U UX
CUCTEMaX. YBEJINYEHHUE JIUH3bI
Pemmenue 3a1a4 Ha MOCTpOEHHE

71 HN300paKeHHH, MTOTYy4aeMbIX C IIOMOIIBIO
JMH3

72 ['ma3 kak ontuyeckas cucreMa

73 Pemenue 3anau. [Ipeaensl npumeHUMOCTH
reOMETPUYECKON ONTUKHU

74 CkopocTb cBeTa M METO/BI €€ U3MEPEHUS

75 Hucniepcus cera

76 WnTepdepenmus ceera

77 KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS
HAOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amag

79 [Ipumenenue naTEpHEpEeHIINH

80 Judpakuus ceera

81 Hudpakmonnas pemérka. Y ciaoBue
HaOJI0/IEHUS TJIABHBIX MAKCUMYMOB

82 Pemenue 3amag

83 [TonepeyHOCTH CBETOBBIX BOJIH.




[Tonsipuzanus cBera

84 Pemenue 3amau

85 CBETOBBIC SBJIICHHS B IPUPOIE 1

86 O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110 1
teMe "OnTtuka"

87 KonTtponbHas padota no Teme «OnNTHKa» 1
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKY U 1
MPUHIIAIT OTHOCUTEILHOCTH

89 [ToctynaTel cnenuaibHON TEOPUHN 1
OTHOCHUTENIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM MHTEPBAJI.
[TpeoOpazoBanus Jlopenma. ¥YcnoBue

90 NpUIHHHOCTH. OTHOCUTENHHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAIIIEHUE JITHHBI

01 DHEPrus U UMITYJIbC PEIATUBUCTCKON 1
YaCTUILIbI

92 CB43b MacChl C SHEPTUEN U UMITYJILCOM 1
PEAATUBUCTCKOM YaCTULIBI. DHEPIHS TOKOS

93 PaBHOBecHOE TEMIIOBOE H3ITydYeHHUE 1

94 3akoH cMerienust Buna 1

95 ['unote3a M. [1nanka o kBantax. ®oTOHBI 1

96 OHeprust 1 UMIyNbe GOTOHA 1

97 ®dotordpdext. OnbrTer A. I'. CToneTona. 1
3akonbl porodddekra

98 VYpaBHenue DitHiureiiHa 1151 porodpdexra. 1




"Kpacnas rpanuna" ¢ororpdexra

99 Jasnenue ceeta. Onbitel [1. H. JIeOenena

100 BoJsiHOBEIE CBOIMCTBA YaCTHIL
Bosnbl ne bpoins. [{nuna BoaHbl ae bporns

101 U pa3Mephl 00JIACTH JTOKATU3AINH
JIBUKYIIIEUCS YaCTHUILIbI

102 KopnyckynsipHO-BOIHOBOH! Ayanusm

103 Judpakuus 37eKTPOHOB Ha KpUCTAJLIAX
Crnenuduka u3MepeHui B MUKPOMHUPE.

104 CooTHOIIICHHs HEOTIPEAEIIEHHOCTEH
['eitzenbepra

105 Pemenue rpaduveckux 3aga4q

106 Pemenue pacu€THbIX 3a1a4

107 KoHnTtponbHast pabora mo temam: "OCHOBBI
CTO", "KopryckyJsspHO-BOJIHOBOH Tyanu3m"

108 OMnBITHI O UCCIIEOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnas monens atoma Pezepdopaa

109 [Toctynatel bopa

110 Bunei ciektpoB. CekTp ypoBHEH 3HEPTUH
aToMa BOJOpoaa

11 CrioHTaHHOE ¥ BBIHY)KJIEHHOE U3JTyuYeHUE
cBeTa

112 Jlazep
Hyxnonnas moaens siapa I'eitzendepra-

113 WBanenko. 3apsig 1 MacCOBOE YHUCIIO sJpa.

HN3otonsl. PagnoakTuBHOCTE




114

3aKOH paJuoaKTUBHOrO pacnaga. CBoiicTBa
MOHU3HUPYIOIIETO U3IIyYeHUs. Biausiaue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
Ho3zumeTrpus

115

DOHeprus CBSI3U HYKJIOHOB B sjipe. A nepHbie
cuibl. Jledekt maccwl siapa. SnepHbie
peakmuu. Snepasie peakTopsl. [Ipobiaemsr
YIPaBJISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
OKOJIOTUYECKHE aCIEKThI Pa3BUTHS sIIEPHON
SHEPTreTUKHU

116

MeToapl perucTpaluy U UCCIEIOBAHUS
JJIEMEHTapHbIX YacTul. OyH1aMeHTaIbHbIE
B3aUMOJEUCTBUSA. bapnoHbl, ME30HBI U
nentoHsl. [Ipencrasinenne o CtanaapTHON
Mozenu. KBapk-rirooHHas Mozieb aJpOHOB

117

®usuka 3a npenenamu CTaHaapTHON
Mozenu. TémHas MaTtepus U TEMHast SHEPIUsl.
EnuncTBO pu3nveckoil KapTHHBI MUpa

118

OTanbl pa3BUTUSA ACTPOHOMUH. 3HAYCHUE
aCTPOHOMUHU

119

[TpuMeHUMOCTb 3aKOHOB (DU3UKHU TSI
0OBSICHEHUS IPUPOIBI KOCMUUYECKHIX
00BbEeKTOB. METO Il aCTPOHOMHYECKHUX
HCCIEeOBaHUN

120

CoBpeMeHHbBIE ONTHYECKUE TEIECKOIIHI,
pazuoTenecKomnsl, BHEaTMOCc(hepHast
ACTPOHOMHS

121

Bun 3Bé3nHoro HeGa. Co3Be3nus, spKue




3BE3/1b], IJIAHETHI, UX BUAUMOE IBIIKCHUE

122

Conueunas cucrema. Comnure. ConHeunas
aKTUBHOCTb. MicTounuk sHeprun ConHia u
3BE3

123

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jnarpamma "cnekTpajbHBIN Ki1ace —
CBETUMOCTB"

124

3B€3,Z[BI rJIaBHOM IIOCJICA0OBATCIbHOCTH

125

Bnytpennee ctpoenue 38€31. CoBpeMEHHBIE
MIPEACTABIICHUS O POUCXOXKIACHUHU 1
sBoronny CoJIHIA ¥ 3BE34. DTambl )KU3HU
3BE3]

126

Muneunsiii [1yte — Hama ["anaktuka. Tumnbl
rayiakTuK. YUEpHbIe IBIPHI B Spax TaJakTHK

127

Bcenennas. Paciimpenne Beenennoil. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukroBoe U3nyueHne

128

MacmtaOHas cTpykrypa BeeneHHoit.
Meraranaktuka

129

Hepeménnsie mpo0aeMbl aCTpOHOMUHT

130

DuU3NYECKU MPAKTUKYM 10 TEME
"NccneqoBanue MarHATHOTO ITOJIA
IMOCTOSIHHBIX MarHuToB" unu "McciegoBanue
CBOWCTB (peppOMarHeTHKOB" HITH
"UccnemoBanue ASHCTBHS ITOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3mepenue cunel AMnepa" win "M3yuenue




3aBUCHUMOCTH CUJIbI AMIIepa OT CUJIbI TOKa"
unu "OnpeneneHre MarHuTHON MHIYKIIMY Ha
OCHOBE U3MEpEHHUs cuiibl AMrepa"

132

Du3n4ecKuil IPaKTUKYM 110 TEME
"UccnenoBanue sSBI€HUS 3JIEKTPOMarHuTHOM
uHaykuu'" wim "OnpeneneHue HIyKIUU
BUXPEBOTO MAarHUTHOTO TOJIs"

133

Du3n4ecKuil IPaKTUKYM 110 TEME
"UccnenoBanue ABiI€HUS CAMOUHIYKIIMH"
niun "COopka MOJENH JIEKTPOMAarHUTHOTO
reseparopa"

134

Du3n4eCcKuil IPaKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX KoJIeOaHUH
HUTSIHOTO U MPY>KUHHOT'O MasiTHUKOB"

135

Du3n4ecKuil IPaKTUKYM 110 TEME
"TIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasiTHUKE"

136

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue NEpEMEHHOIO TOKA Yepe3
MIOCJIEIOBATEIbHO COEINHEHHBIE
KOHJICHCATOP, KaTyIIKY U PEe3UCTOpP" Uin
"UccnenoBanue pabOThl HICTOYHUKOB CBETA B
e EPEMEHHOrO ToKa"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 10 kimace/ KacesinoB B.A., O6111ecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «J[PODAY»; AxnimonepHoe o61miecTBo «3maTeascTBo
«IIpocsemenue»

» ®usuka, 11 kimacc/ KacesinoB B.A., O61ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «J[PODA»; AkinonepHoe odiecTBo «M3aaTenscTBO

((HpOCBCHlCHI/IC»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






