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MNOACHUTEJIbBHASA 3AIIMCKA

[lporpamma 1m0 ¢Qu3uke Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE IOJIO)KEHHM M TpeOOBaHWM K pe3yabTaTaM OCBOCHHUS
OCHOBHO# o0Opa3oBaTenpHOl mporpammel, npenacraBieHHbix B ®I'OC COO, a
Takke ¢ yuérom ¢enepanpHOil paboueill mporpamMMmbl BocruTaHus u KoHuenmmm
npenojiaBaHus ydyeoHoro npenmera «Pu3nka» B 00pa3z0BaTENbHBIX OpraHU3aIUIX
Poccniickon ®enepanuu, peanM3yroIINX OCHOBHBIE  OOpa3zoBaTebHBIC
IpPOTPaMMBbL.

[Iporpamma no ¢u3suke ompenemnsieT 00s3aTeabHOE MPEAMETHOE COJIEPKAHUE,
YCTaHABIIMBAET PEKOMEHAYEMYIO IOCJIEI0BATENbHOCTh M3YyYEHUSI TEM U Pa3eiioB
y4eOHOTO TpenMeTa C Y4€TOM MEXKIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTMKH  y4eOHOTO TMpoIecca, BO3PACTHBIX OCOOCHHOCTEH  OOy4YarOIIUXCA.
[lporpamma mo ¢usuke Aa€T NOpencTaBlIEHUE O LEIIX, COAEpPKAHUU, OOIIeH
cTpareru OOy4YeHHs, BOCHHTAHUS U Pa3BUTHS OOYYaIOIIMXCS CPEICTBAMHU
yueOHoro npeamera «Pu3nka» Ha yriyOJEHHOM YpOBHE.

M3yuenne kypca ¢(u3Mku yriyOJEHHOTO YPOBHSI MO3BOJIIET PEAIU30BaTh
3a1a4l Npo(ecCHoHaTbHON OpPUEHTAlMK, HAlPaBJI€HO HAa CO3JaHHME YCIOBUU i
NPOSIBJICHUS] CBOMX HHTEIUIEKTYAIBHBIX M TBOPUYECKHX CHOCOOHOCTEH Ka)IbIM
oOyyJaromuMcs, KOTOpble HEOOXOAMMBI Ui NPOAOJDKEHUsT oOpa3oBaHUS B
opraHu3auusix Mpo¢decCHOHAILHOTO O00pa30oBaHUsl MO Pa3IUYHbIM  (PU3HUKO-
TEXHUYECKUM W WHKCHEPHBIM CIEITUAILHOCTSIM.

B nporpamme 1o (Qusuke omnpenensioTcs IUIAHUPYEMBIE Pe3yJbTaThl
OCBOEHUS Kypca (pU3MKH Ha YPOBHE CpPEIHEro 00IIero oopa3oBaHus: JMUYHOCTHBIE,
MeTanpeaMeTHbIe, MpeAMeTHble (Ha  yrmyOnéHHoM — ypoBHe).  Hayuno-
METOJIOJIOTUYECKON OCHOBOM i1  pa3paboTKu TpeOOBaHUM K JMYHOCTHBIM,
METanpeAMETHbIM H MNPEAMETHbIM pe3yibraTaM OOy4arolIuXxcs, OCBOMBIIUX
nporpaMMmy 1o (U3MKE Ha YpOBHE CpeaHero oOmiero oOpa3oBaHus Ha
yrIyOJIEHHOM YpPOBHE, SIBJISIETCSI CHCTEMHO-/IESITEIbHOCTHBIN TTOIXOT.

[Iporpamma no ¢u3MKe BKIIOYALT:

IUIAaHUPYEMbIE pe3yJbTaThl OCBOCHMSI Kypca (QU3MKM Ha YNIyOJNEHHOM
YpOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTaThl MO TojlaM 00y4eHNUS;

cozepxkanue yuyeOoHoro npeamera «PuU3uKay Mo rojaMm oOydeHUs .

[lporpamma mo ¢u3uke uMEET NPUMEPHBIA XapakTep U MOXKET OBbITh
UCMOJIb30BaHA YYUTENAMU (U3UKHU JJI1 COCTABICHHSI CBOMX pabOUYUX MPOTpaMM.

[Iporpamma no (¢u3uke HE CKOBHIBAET TBOPUYECKYIO MHUIIMATUBY YUMUTEICH U
OPEeNOCTaBIsI€T BO3MOXKHOCTH JUIsl pealM3allid  Pa3iMYHbIX METOJUYECKHUX
NOAXOAOB K IMpenojaBaHui0 (PU3MKU Ha YNIyOJNEHHOM YPOBHE NPH YCIOBHH
COXpaHeHus! 00s13aTeNIbHOM YacTH COJEpKaHus Kypca.



®du3uka Kak Hayka O HauOojee OOIIMX 3aKOHaX MPUPOABL, BBICTyNAas B
KayecTBe y4yeOHOTo MpeAMeTa B IIKO0JIe, BHOCUT CYUIECTBEHHBIA BKJIaJ B CHUCTEMY
3HaHUU 00 okpyxkaromeM Mupe. LkoybHbI Kypc GU3HKH — CUCTEMOOOpa3yomui
JUISI €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEAMETOB, MOCKOJBbKY (DU3NUECKHE 3aKOHBI
JexXaT B OCHOBE TMPOIECCOB U SIBJICHUM, M3y4aeMbIX XUMHEH, OHOJIOTHEH,
buznueckoid reorpadueit u  actpoHomuen. lcmonp3oBaHWE U AKTHUBHOE
npuMeHeHre (U3MUECKUX 3HAHUW OMNpeNeuo XapakTep W OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUM B cdepe DHEPreTUKHU, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4€HUsI HOBBIX MATEpUATIOB C 3aJaHHBIMM CBOWCTBaMH. M3ydeHue
GU3MKM BHOCHT OCHOBHOW BKJIaJg B (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHpa oOyuaromierocsi, B (OpMHUpPOBaHHE YMEHHN NMPUMEHSATH HAYYHBIN
METOJ] TO3HAHUS MPU BHIMOJTHEHUH UMU Y4€OHBIX HCCIEIOBaHUN.

B ocHOBY kypca ¢u3NKK Ha ypOBHE CpEeIHEro 00IIero o0pa3oBaHus MOJ0KEH
PSI UIEH, KOTOPBIE MOMXKHO PACCMATPUBATH KAaK MPUHIUIBI €r0 MOCTPOCHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKH
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3iesioB (U3MKH, BKIIIOUAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOU (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBHUM C HEM Matepual Kypca (QU3NKU
00beAuHEH BOKpYr ¢Gu3uyeckux Teopuid. Beagymmm B Kypce SIBIsSETCS
dbopMuUpoBaHUE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTepHM, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peannzanus TPEANoJiaracT HCIOJIb30BAHUE
FYMaHUTapHOTO TMOTEHIMaNa (PU3UYECKON HAyKH, OCMBICIEHUE CBSI3U Pa3BUTHS
bu3uk ¢ pa3BUTHEM OOMIECTBA, a TaKkKe C MHPOBO33PEHUYCCKUMU,
HPABCTBEHHBIMHU U SKOJOTUYECKUMU MPOOJIEMaMHU.

Hoen npuknaonoin nanpaenennocmu. Kypc ¢uszuku yriayO0ia€HHOTO YpOBHS
NPEANOIaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKMX M TEXHOJIOTHUECKUX
MPUJIOKEHUN HW3YYEHHBIX TEOpPUM U 3aKOHOB. lIpu 3TOM paccMarpuBaroTCs Ha
ypOBHE OOIMMX TMPEACTABICHUN W COBPEMEHHBIC TEXHHUYECKHWE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea Ixonocuzayuu peanvuzyercs TMOCPEIACTBOM BBEICHUS HJIEMEHTOB
COJIepKaHusl, TOCBSIIEHHBIX SKOJOTUYECKUM TMpoOiieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKM M TEXHOJIOTHA, a Takke OOCYXJEHUs
npo6JIeM palMOHAIBHOTO MPUPOJIONOIB30BAHUS U SKOJIOTHUYECKONW 0€30TacHOCTH.

OcBoeHue cojiepkaHusi MpOorpaMMbl 10 PU3MKE JOJDKHO OBITH TOCTPOEHO Ha
NPUHIMIIAX CUCTEMHO-ACSITEIBHOCTHOTO moaxona. Jns ¢u3uku peanmsanus dTUX
NPUHIMIIOB 0a3UpPyETCsl Ha HMCIOJh30BAHUU CaMOCTOSTEIHLHOTO JKCIIEPUMEHTa KaK
MOCTOSIHHO JIeiicTByromero (aktopa ydeOHoro mporecca. s yriayOonéHHOTO
YPOBHA — 3TO CHCTEMA CaMOCTOSATEIIbHOIO YYEHHUYECKOTO HKCIEPHUMEHTA,



BKJIIOUYAIOIIETO  (DPOHTAIbHbIE YYEHHUUYECKHE OIBITHl MPU HW3YYEHHMH HOBOIO
Marepuaia, JadopaTopHble pabOThl U pabOThl NpakTUKyMma. [Ipu 3TOM BO3MOMKHBI
nBa crnocoba peammzanuu  (pusmueckoro npaktukyma. B mepBom ciydae
NPaKTUKYM TpoBoautcs aubo B koHre 10 u 11 xmaccos, mbo mocie nepBoro u
BTOPOTO MOJYroJWid B KaXJIOM M3 O3THX KiaccoB. Bropoil cmoco6 — 3T0
UHTErpauusi paboT MNpakTUKymMa B CHUCTEMY JIa0OpaTOpHbIX pPaboOT, KOTOpHIE
OpOBOJATCA B mpolecce u3ydeHust pasziena (temsl). [lpu stom mopa paboramu
NpaKkTUKyMa MOHHMAETCs] CaMOCTOSITENbHOE HCCIEA0BaHUE, KOTOPOE MPOBOJMUTCA
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUIa 0€3 MOIIaroBO HHCTPYKIIUH.

B mporpamme mo ¢usuMke cucTeMa yYEHHYECKOTO 3KCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MpaKTHKyMa MPEACTaBJIeHa €IWHBIM MepedyHeM. Bbioop
TEMaTUKU JJI1 3TUX BHUJIOB YUYEHHYECKUX MPAKTHUECKUX PadOT OCYIIECTBIISETCS
y4acTHHKaMH 00pa30BaTEIbHOTO MPOIEcca UCXOAS M3 OCOOEHHOCTEH MOYPOUYHOIO
IUIAHUPOBAaHUS M OcCHameHus kabuHera ¢usuku. [lpu sTOM oOecneunBaercs
OBJIQJICHHE OOYYaOIIMMHUCS YMEHUSMH TPOBOJAUTH TPSMBIE W KOCBEHHBIC
U3MEpPEHUs, UCCIICJOBAaHUSl 3aBUCUMOCTEH (U3MUYECKHX BEIMYMH M IOCTAHOBKY
OTIBITOB TI0 MPOBEPKE MPEJJIOKEHHBIX THUIOTE3.

bonbiioe BHHMMaHHME YAENdeTcsl PEHICHUI0 PacyETHBIX M KauyeCTBEHHBIX
3anay. [Ipu sTomM nns pacu€THBIX 3a7a4 NPUOPUTETOM SIBJISIOTCS 3a/ladyd C SIBHO
3aJJaHHOW M HEABHO 33JaHHOM (DU3MUYECKON MOJEINbIO, TO3BOJISIOUIUE MPUMEHSIThH
U3y4YEHHbIE 3aKOHBl M 3aKOHOMEPHOCTH Kak M3 OJHOIO paszjena Kypca, TaKk U
UHTETpUpPYsl NMPUMEHEHUE 3HAHUN U3 Pa3HbIX pa3fenoB. s KauecTBEHHBIX 3ajau
OPUOPUTETOM SABJISIIOTCS 3a/laHusd Ha OOBsICHEHUE/TpeNCcKa3aHUue MPOTEKaHUs
(Gu3NYEeCKNX SBJICHUH M TPOLIECCOB B OKPYXKAIOMICH KU3HHU, TPeOyIonIue BHIOOpa
(bu3nIecKoil MOJENH JIJIsl CUTYyalliu MPaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa.

B cootBerctBum ¢ tpeboBanusimu DPIOC COO «k marepuaibHO-
TEXHUUYECKOMY O0OecredeHni0 y4eOHOro mpouecca Kypc (U3MKH YIayOJEHHOTO
YPOBHSI Ha YPOBHE CpeAHEro o011ero oopa3oBaHusl JOKEH U3ydaThCs B YCIOBUSX
npeaMeTHoro kaOunera. B kabunere ¢GU3MKM JODKHO OBITH HEOOXOIMMOE
nabopatopHoe O00OpYyIOBAaHME [Jisi BBINOJHEHHS YKa3aHHBIX B IporpamMme 1o
¢u3MKe YYEHWYECKUX OTBITOB, JAOOPATOPHBIX pabOT W paboT MpakTUKyMmMa, a
TaKXe JEMOHCTPALMOHHOE 000PYJOBaHHUE.

JlemoHcTpanoHHOe  00OpyaOoBaHHE (QOPMHUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHHUMAJIbHOM  JTOCTaTOYHOCTH UM 00ECHEeYMBAeT IOCTAHOBKY
NEPEUHCICHHBIX B MporpaMMe IO (U3MKE KIIOYEBBIX JEMOHCTpalMid aJis
UCCIICZIOBAHUSI  M3y4aeéMbIX  SIBICHUH W  MPOIECCOB, IMIUPUYECKUX U
dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHI.

JlaGopaTopHoe oO0opyAoBaHHE [JIsI YYEHHUUECKUX MPAKTUYECKUX padboT
dbopmupyeTcs B BHUJIE TEMATHUYECKUX KOMIUIEKTOB M OOecleuuBaeTcs B pacuére



OJHOTO KOMIUIEKTa Ha JAByX oOydaromuxcsa. TeMarhuyeckue KOMIUIEKTHI
nabopatopHoro oOOpYAOBaHMS JIOJKHBI OBITH TOCTPOEHHI HAa KOMILJIEKCHOM
UCMOJIb30BAHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CHCTEM B BHJIE IUPPOBBIX Ja00OpaTOpuil.

OCHOBHBIMU TIEIISIMU M3Y4eHHsI (U3UKH B 001IIeM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHHEe UHTEpEca U CTPEMJICHHS OOydJalImuXcsi K HaydHOMY
U3YUYCHUIO TPUPOJIbI, Pa3BUTUE UX  HMHTEUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE TPENCTABICHUHA O HAYYHOM METOJE IMO3HaHWS W (HOpMUpOBaHHE
UCCIIEZIOBATEIBCKOTO OTHOIIEHUSI K OKPY)KAIOIIUM SIBJIICHUSIM;

dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa M3Y4YCHHsS] OCHOB
CTpPOCHUS MaTepuu U PyHAaMEHTAILHBIX 3aKOHOB (PU3UKU;

dbopMHUpOBaHUE YMEHHN OOBACHATH SBJICHUS C HCIOJB30BaHUEM (PHU3HUECKUX
3HAaHUHM U HayYHBIX JOKA3aTeNbCTB;

dbopMUpOBaHHE TIPEACTABIICHUN O poiM (GU3UKKA 1JI Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

pa3BuUTHE MIPEICTaBJICHUIN 0 BO3MOKHBIX cdepax Oynyien
npodeccnoHambHON  JESATENFHOCTH, CBSA3aHHBIX C (DM3MKOW, TMOATOTOBKA K
JanpHeeMy oOy4eHHIO B 9TOM HampaBIICHUU.

JlocTwkeHne 3THUX IeNiell o0ecreynuBaeTcsl pelieHHeM CIEAYIOMNUX 3a1ad B
nporiecce M3ydeHus Kypca GU3MKH Ha YPOBHE CPEAHET0 O0IIero 00pa3oBaHus:

npuoOpeTeHrue CUCTeMbl 3HaHWM 00 OOIMMX (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSIX, BKJIIOU s MEXaHUKY, MOJIEKYJISIPHYIO bu3uKy,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTBI acTPOPU3UKH;

dbopMupoBaHrE YMEHUN MPUMEHSITh TEOPETUUECKHE 3HAHUA JJI1 OO0BSICHEHHS
dbu3nueckux SBICHUM B MNPUPOJE U MJIsl MPUHATUS TMPAKTUYECKUX PEIICHUN B
MOBCEAHEBHOM JKU3HM,

OCBOEHHE CIOCOOOB PpElIeHHs] pa3IMYHbIX 3a7a4 C SBHO 3aJaHHOMU
bu3nueckoil MOJIeNblo, 3a7ad, [OJPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue
dbuznueckoid MoJeNH, aaeKBaTHOM yCIOBUSAM 3a7a4yd, B TOM YHCIE 3aja4
WH)XCHEPHOTO XapaKkTepa,

noHUMaHue (U3MYECKHMX OCHOB M TNPHUHIIMIIOB JEUCTBUS TEXHHUYECKHX
YCTPOMCTB M TEXHOJOTHYECKUX IMPOIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CpPEeAdy;

OBJIaJICHNE METOJaMU CaMOCTOSTENIbHOTO IUIAHUPOBAHHUS U TPOBEICHUS
¢u3MYeCKNX  OKCIEPUMEHTOB, aHalIM3a ©  UHTEpHpeTanud  WHOpMaIWY,
OTpeNieNICHHs] JOCTOBEPHOCTHU MOTYYEHHOTO PE3yIIbTaTa,

CO3/IaHUE YCIOBUU [JIsl pPa3BUTHS YMEHUH NPOEKTHO-UCCIEI0BATEILCKOM,
TBOPYECKOU JeSATEIHHOCTH;



pa3BUTHE MHTEpeca K cdepaM NpoQecCHOHATBHON JEATENbHOCTH, CBSI3aHHOM
¢ (PMBUKOM.

B cootBerctBun ¢ TtpedoBanusimu DPI'OC COO yrinyOnéHHbIA ypOBEHBb
u3ydyeHus: yueOHoro mpenmera «®dusuka» Ha YpOBHE CpeaHEro oOIIero
oOpazoBanusi BbIOMpaeTca OOY4YaIOIUMUCS, T[UIAHUPYIOIIUMH  TPOJOJDKEHUE
00pa3oBaHus MO CHEUUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue ¢uzuku (yriayOn€HHBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
o6pazoBanusi orBoautcs 340 wacoB: B 10 kmacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 xmmacce — 170 gacoB (5 yacoB B HEJETIO).

[lpennaraempiii B mporpaMme 1o (QU3UKE TMepedyeHb JAaOOpaTOPHBIX U
NPaKTUYECKUX pabOT SBISIETCS PEKOMEHIOBAaHHBIM, YYMTENb JE€laeT BbIOOD
npoBeAicHUsT Ja0opaTopHbIX pPabOT M  OMBITOB € Y4YETOM HWHAUBUIYaTHHBIX
0coOeHHOCTEN 00yJaroUuXCs.



COIEPKAHUE OBYUEHUA
10 KJIACC

Pasznen 1. HayuHnblid MeTO MO3HAHUS IPUPOIBI.

®duszuka — QpyHIaMeHTalbHas HayKa o mpupoje. HayuHblii MmeTon mo3HaHus u
METOJIbI UCCIIeIOBAHUS (DU3MUECKUX SIBICHUIA.

DOKCHepUMEHT U TeopHsl B Mpoliecce MOo3HaHus Npuponbl. Habmopenue u
AKCTIIEPUMEHT B (PU3HKE.

Crioco6bl u3MepeHus: (PU3NYECKUX BEIMYMH (AaHAJIOTOBbIE M IUGPOBHIC
U3MEpPUTEIIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[lorpemnoctn  u3MepeHMid  (QuU3MYECKUX  BeauuuH  (aOcomroTHas U
OTHOCHUTEJIbHASA ).

MonenupoBanue (HU3MUECKUX SIBJICHHIA M TPOIECCOB (MaTepuayibHas TOYKa,
a0COIIOTHO TBEPJOE TENO, HACAIbHAS JKHUJIKOCTh, WJICATBHBIA Ta3, TOUCUYHBINA
3apsa). ['unoreza. duznueckuili 3aK0H, TPAHUIBI €r0 MPUMEHUMOCTU. Du3nyeckas
TEOpHs.

Poms u Mecto usuku B GpopMHUpOBaAaHUM COBPEMEHHON HAyYHOW KapTHUHBI
MHpa, B IPAKTUYECKON JEATEIBHOCTH JIIOMICH.

Yuenuueckuii sxcnepumenm, nabopamopmnsie padomul, npaKkmuKym.

M3Mepenne cuiibl TOKa W HANpsDKEHHMs B LIEMHM TOCTOSIHHOTO TOKa NP
TIOMOIIIY aHAJIOTOBBIX M MU(PPOBBIX U3MEPUTEIILHBIX MPUOOPOB.

3HakoMcTBO ¢ LM(ppoBoi nadoparopuerd no ¢usuke. [IpuMepsl n3MepeHus
bU3MYECKUX BEUYHUH MPU MOMOIIN KOMIBIOTEPHBIX JTaTUYUKOB.

Pa3nea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe JBMKEHHE. (OTHOCUTEIBHOCTh MEXaHMYECKOTO JBHKCHHS.
Cucrema otcuéra.

[Ipsamas u oOpaTHas 3a/1ayd MEXaHUKU.

Pannyc-BekTop MaTepuanbHOM TOYKHM, €ro MNPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienue, cKOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTb) M
YCKOPEHHE MaTepUaIbHOM TOYKH, MX MPOEKIMH HAa OCH CHCTEMBbl KOOPAWHAT.
CrnoxxeHue nepeMeeHnd U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NMPSMOJUHEUHOE JTBHKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUAIBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBoOonHOE TmajeHue. YCKOpeHHe CBOOOJHOTO majeHus. JIBmxeHue Tena,
OpOILIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBHUCHUMOCTb KOOPJWHAT, CKOPOCTH U
YCKOPEHHSI MaTEepUAIbHON TOYKH OT BPEMEHHU U UX TpadUKH.



KpuBonuueiiHoe  nBwkeHue. JIB)KEHHE  MaTEepUalbHOM  TOYKM  IIO
OKPY)KHOCTU. YTJOBas W JMHEHHass ckopocTh. [lepron u yactora oOpaiieHusl.
HenrpoctpemutenbHoe (HOpMajibHOE), KacaTelbHOE (TaHr€HLMAIbHOE) U TOJHOE
YCKOPEHUE MAaTEPUAIbHOM TOYKH.

TexHuueckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL:  CIUIOMETD,
JIBW)KCHUE CHApsAOB, LENHbIC, MIECTEpEHUATHIE W PEMEHHBIE MEpeaayu,
CKOPOCTHBIE JTU(PTHL

Hemoncmpayuu.

Mogens cucteMbl OTCYETA, WLIFOCTPALMS KHHEMATUYECKHX XapaKTEPHUCTHK
JBYDKCHUSL.

CriocoObl viccnenoBaHusl JIBIKCHUM.

WrocTpanusi npeaenabHOro Mnepexo1a U USMEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBanne ABWKEHUM C MCIIOJH30BAHUEM MEXAaHU3MOB.

[lanenne Ten B BO3AYyXE U B PA3pEKEHHOM IPOCTPAHCTBE.

HaGnronenwe paBwkeHHs Tela, OpPOIMICHHOTO TOJ YIVIOM K TOPH30HTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopoCTH Npu JIBMXKEHUHU IO OKPY>KHOCTH.

[IpeoOpazoBaHue yrioBOW CKOPOCTH B PEAYKTOPE.

CpaBHEeHHME IyTEH, TPACKTOPHUM, CKOPOCTEN IBWXKEHHS OJHOTO M TOIO K€
TeJa B pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKkmukKym.

M3ydeHne HEpaBHOMEPHOTO ABWKEHHS C LENBIO ONPEAEICHHUS MTHOBEHHOM
CKOPOCTH.

N3Mmepenne yCKOpeHHsI IIPU IPSMOJMHEWHOM PAaBHOYCKOPEHHOM JBW)KCHUH
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHHM IIPU PAaBHOYCKOPEHHOM
JBYKCHUH.

N3mepenue YCKOPEHHUSA CBOOOHOTO NaJeHUs (peKOMEHTI0BAHO
UCIOJIb30BaHUE IUPPOBOU TabOpaTOPuUN).

M3yyenue paBWKEHUs Tena, OpOIIEHHOTO Topu3oHTANbHO. [IpoBepka
TUMNOTE3bl O MPSIMOM  MNPONOPLMOHAIILHOM 3aBUCUMOCTH MEXAY JalbHOCTHIO
MOJIETA ¥ HAYAJIIBHOU CKOPOCTBIO TEJA.

M3ydeHne OBWXKEHHS Tela IO OKPYXHOCTH C TMOCTOSIHHOM IO MOIYJIEO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH MepuUoJa OOpalleHHsT KOHMYECKOTO0 MasiTHHKA
OT €ro NapameTpPOB.

Tema 2. lunamuxa.



Ilepsbii 3akoH Herorona. MueprmansHble cucteMsbl otcuéra. [lpuHnun
oTHOocuTenbHOCTH ['anmunes. HewmHeprmanbHble cuCTeMbl OTcuéTa (OmpeaesieHue,
pUMEPHI).

Macca tena. Cuna. IlpyHIMI cyneprno3uluy CHil.

Bropoi 3akoH HproTOHA 111 MaTe€pUaIIbHONW TOYKHU.

Tperuii 3akoH HproTOHA 17151 MAaTEPUAIIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSl. OKBUBAJIEHTHOCTh TIPABUTALMOHHOW U
WHEPTHOW MaCCBHI.

Cuna TsxkecTd. 3aBUCUMOCTb YCKOPEHHS CBOOOJHOTO MajeHUsi OT BBICOTHI
Ha/Jl TOBEPXHOCTHIO TIUIAHETHI M OT TeorpaduyecKod IMHPOTHL. JIBUKEHHE
HEOECHBIX Tel U UX CIyTHUKOB. 3akoHbl Kerutepa. [lepBast kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuia TpEeHHUS CKOJIBKEHHS M CHJIA TPEHUs
nokosi. Koaddurment tpenus. Cuia CONPOTUBICHHUS TPH JIBIKCHUU Tejla B
MKUJKOCTH WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIILHOTO JBUKEHHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuna Apxumena.

TexHnueckue yCTPOMCTBA M TEXHOJOTMYECKHE MPOUECCHL: IOIIIUITHUKH,
JNBW)KECHUE MCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGnronenue ABMKEHUS TEJN B MHEPIUAIBHBIX M HEMHEPIIMAIBHBIX CHCTEMax
OTCYETA.

[IpyHIMIT OTHOCHUTEIBHOCTH.

Kauenne nByX IWIMHIPOB WIM IIAPOB Pa3HOW MacChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPLMAIBHOM CHUCTEMBI OTCUETA.

CpaBHeHME  PaBHOACHCTBYIOLIECH  MPUJIOXKEHHBIX K  TEIy CHI  C
MPOU3BEAECHUEM MACChl T€JIA HA €r0 YCKOPEHHUE B MHEPIUAIBHOU CHCTEME OTCUETA.

PaBeHCTBO Cuil, BO3HUKAIOIIMX B PE3YyJIbTAaTE B3aUMOJCHCTBHUS TEIL

N3mepenne Macc 1o B3auMOIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MAICHUM.

[leHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHME CHJI TPEHHUA MOKOS, KAUCHUS U CKOJIbKECHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomul, npakmukym.

M3MepeHne paBHOJECUCTBYIONIEH CUJI MPH JBMKEHUM OpycKa MO HAKJIOHHOMU
IJIOCKOCTH.

[lpoBepka rumotre3pl O HE3aBUCUMOCTH BPEMEHU JBWXXKECHHS Opycka IO
HAKJIOHHOM TUIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKHUHE M
pe3uHOBOM 00Opa3siie, OT ux AedopMaluy.

W3ydeHne NBUKEHUS CHCTEMBI TEN, CBA3aHHBIX HUTBIO, NEPEKUHYTON yepes
NErkuii OJIOK.

M3mepenne kod(duimenTa TpeHUs MO BEIMUYMUHE YIIIOBOTO Ko3ddduIimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue ABMKEHHUs] Opycka MO HAKIOHHOM IJIOCKOCTH C MEPEMEHHBIM
K02 HUIIMEHTOM TpEHUS.

N3ydenne NBWXEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Teno. llocTymarenbHoe W BpallaTelbHOE JIBIIKCHUE
TBEPAOro Tena. MOMEHT CHIIbl OTHOCUTENBHO OCH BpaulleHus. Ilmeyo cuibl
CrnoxxeHue cuil, MPUIIOKEHHBIX K TBEpIOMY Temy. LIeHTp TskecTH Tena.

YcnoBus paBHOBeCUsI TBEPIOTO TENA.

YcroiunBoe, HEyCTOMUMBOE, OE3pa3IMUHOE PABHOBECHE.

TexHuueckue ycTpoMcTBAa W TEXHOJOTHMUYECKHME TMPOLECCHl: KPOHIITEHH,
CTPOUTENBHBIN KpaH, pElIETYaThle KOHCTPYKIIUU.

Jemoncmpavuu.

VYcnoBus paBHOBECHS.

Bunbr paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npakmukKym.

HccnenoBanne yclaOBHM pPaBHOBECUS TBEPAOIO TellA, HMEKOLIETO0 OCh
BpAILICHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PACYET CHII YIIPYTOCTH.

N3ydenne yCTOMYMBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOMAAb ONOPHL

Tema 4. 3aKoHbl COXpaHEHUA 6 MEXAHUKE.

Nmnynec MaTepuanbHOM TOYKH, CUCTEMBI MaTepHUabHbIX ToueK. LIeHTp Macc
CUCTEMBI MATEPHAIIBHBIX TOYEK. Teopema O ABHKEHHUH LIEHTpPA Macc.

MMITysibC CHIIBI M IBMEHEHUE MMITYJIbCA TEJIA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBMKEHHE.

MoMeHT uMIyJibca MaTepUAIIBHOW TOYKHU. llpencraBiieHne O COXpaHEHUH
MOMEHTA UMITYJIbCA B UEHTPAIbHBIX MOJIIX.

PaGota cunbpl Ha MajmoM W Ha KOHEYHOM mepemenieHud. ['paduueckoe
NpeICTaBIEHUE PadOTHI CUJIBI.

Mo1HOCTb CHJIBI.

Kunernueckass »Heprusi marepuaiibHOM Touku. Teopema 00 HU3MEHEHHH
KMHETHYECKON SHEPTUU MATEPUAILHOM TOUKH.



[loTeHIMabHBIE W HENOTEHUMAJIbHbIE Cwibl. [loTeHumanbHass sHEpruUs.
[loteHumnanbHas sHeprus ymnpyro aedopMHpoBaHHOW mpyxuHbl. [loTeHuunanbHas
SHEpPrUs Telaa B OJHOPOJHOM TpaBUTAUMOHHOM mosie. lloTeHumanbHas 3HEprUs
TeJa B TPAaBUTALIMOHHOM II0JIE OJHOPOJHOTO Iapa (BHYTpU U BHE 1iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsi KOCMUYECKAsE CKOPOCTb.

CBsi3b  palbOThl HEMOTEHUMAIBHBIX CHUJI C HW3MEHEHHEM MEXaHUYEeCKOU
SHEPIUM CUCTEMBI TEJl. 3AKOH COXPAHEHHSI MEXaHUYECKOW IHEPTHUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHyumM UIsI WMIOCATBHOW JKUAKOCTH KaK CIEACTBUE 3aKOHA
COXPAHEHUSI MEXaHUYECKOW IHEPTHUHU.

TexHnueckue ycTpoucTBa M TEXHOJOTHMUYECKHE TMPOLECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEp, NPYXKUHHBIA MHCTOJET, TUPOCKON, (UrypHOE KaTaHuWE Ha
KOHBKaXx.

Hemoncmpayuu.

3aKOH COXpaHEHUsI UMITYyJIbCa.

PeaktuBHOE nBHXKEHUE.

M3MepeHrie MOIIHOCTH CUJIBL.

M3meHeHne sHepruu Tena Npu COBEPIIECHUH pabOThI.

B3auMHble TIpeBpamieHUsT KUHETHYECKOW M MOTEHUUAIBHOW SHEPTHM NP
JNEUCTBUM HA TEJIO CUIIbI TSXKECTU U CHJIbl YIPYTOCTH.

CoxpaHeHue dHEepruu NMpu CBOOOIHOM MaJCHUMU.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3Mepenne uMmmynbca Tejla 0 TOPMO3HOMY ITyTH.

M3mepenne cuibl TATHW, CKOPOCTH MOJENIU 3JIEKTPOMOOWIS M MOIIHOCTH
CHUJIBI TSITH.

CpaBHEHME U3MEHEHHUS MMITYJIbCA TEJla C UMITYJIbCOM CHUJIbI.

HccnenoBanre COXpaHEHHs] UMITYJbCA MPHU YIIPYTOM B3aUMO/ICHCTBUU.

M3MepeHre KMHETHYECKOM 3HEPTUU TeNa M0 TOPMO3HOMY ITyTH.

CpaBHeHHE W3MEHEHHs] NMOTEHLUAIbHOW ASHEPTUU NPYKUHBI C pabOTON CHIIbI
TPEHUS.

Ompenenenue paboOTHl CUJIBI TPEHHUS TMPU JBIKEHUU Tella 10 HAKIOHHOM
IJIOCKOCTH.

Pa3nea 3. MoJekyasipHasi pu3MKa U TePMOJUHAMHUKA.

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUYUECKOU meopul.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYyJsipHO-KuHeTHYeckot Teopun (MKT), wux
ombiTHOe  obOocHOoBaHue. Jluddysus. bpoyHoBckoe nBmwKeHue. Xapaktep
JIBIDKCHUSI M B3aMMOJICMCTBUSL 4YacTull BellectBa. Mojend CTpOEHHUs Ta3oB,
KUAKOCTEH W TBEPHABIX TeN U OOBIACHEHHWE CBOWMCTB BEIIECTBA HAa OCHOBE JTUX



mojaened. Macca u pasmepsl MoJekyn (aromoB). KommuecTtBo BelecTsa.
[TocTrossnnas ABoraapo.

TerumoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3aMepenus. Illkana
temrneparyp Llenbscus.

Moiens uaeanbHOTO Ta3a B MOJIEKYJISIPHO-KWHETUYECKOW TEOPHUM: YaCTHIIbI
ra3a JIBUXKYTCSl XaOTUYECKU U HE B3aUMOJEHUCTBYIOT JAPYT C IPYIOM.

l'azoBbie 3akonbl. YpaBHeHue MenjeneeBa—Kuanelipona. AoOcosoTHas
temrepaTtypa (mkana temneparyp KenbBuna). 3axoH [lanbroHa. M3omporiiecchl B
UJeaIbHOM Tra3e C IIOCTOSIHHBIM KOJIMYECTBOM  BemlecTBa. [ 'paduueckoe
Npe/CTaBIeHUEe U30NPOLIECCOB: U30TEPMa, N30X0pa, n3006apa.

CBsi3b  MEXAy JaBJICHUEM M  CpEIHEW  KUHETUYECKOW  DSHEpruei
MOCTYNATEIbHOTO TEIUIOBOTO JIBIJKEHUS MOJIEKYJ HICAIbHOTO ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KHHETUUYECKON TEOPUHU HUJEaTbHOIO ras3a).

CBsi3p a0COJIIOTHOW TeMIIepaTyphbl TEPMOIUHAMHUYECKOW CUCTEMBI CO CpPEeIHEH
KMHETHYECKON dHEPTUE MOCTYNATEIBHOIO TEIUIOBOTO JABWKEHMS €€ 4acTHLl.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: TEPMOMETD,
O6apoMeTp, NOJy4eHHe HAaHOMAaTepHaJIOB.

Jemoncmpauuu.

Moienmu 1BMKEHUS 4acCTHUL BEIIECTBA.

Mogens 6pOyHOBCKOTO ABMXKEHUSI.

Buneoposmk ¢ 3anuceio peasbHOro OPOYHOBCKOTO JBHKEHHS.

Huddy3ust sKUIKOCTEH.

Mopens onsita IllrepHa.

[IpuTskeHUE MOJIEKYIL.

Moienm KpUCTaUIMYECKUX PEMIETOK.

Ha6monenue u ucciaenqoBaHue M30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmnsie padomeul, npaKkmuKym.

HccnenoBanne mpolecca YCTAHOBJICHUS  TEIUIOBOTO  PAaBHOBECUS  IIPU
TeII000MeHe MEXKTy Topsidel U XOJ0JHOM BOJIOM.

M3yyeHne WM30TEPMHUYECKOrO TMpouecca (pPEeKOMEHJAOBAHO HCIIOJIb30BAHUE
1 poBoi TabopaTopun).

M3yyenue U30XOpPHOTO IIpoLecca.

M3ydyenne m300apHOTO mpouecca.

[IpoBepka ypaBHEHHsI COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckas (TJ) cucrema. 3agaHue BHENIHUX YCIOBUH IS
TEPMOJIMHAMUYECKON cUCTEMBbI. BHelIHMEe U BHyTpeHHUE mapameTpshl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMbl KaK CPEIHUE 3HAUCHMSI BEJIMYUH, OIMHUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YpPOBHE.



HyneBoe Hawano tepmoaumHamuku. CaMOnpoOW3BOJbHAS  peslaKcalus
TEPMOJIUHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mojens wuaeampHOTO Ta3a B TEPMOJAMHAMUKE — CHCTEMa YpaBHEHUM:
ypaBHeHue MeHnneneeBa—KiianelipoHa M BbIpaX€HHE JUII BHYTPEHHEM JHEPTUU.
VYcnoBus NMPUMEHUMOCTH 3TOM MOJIENU: HU3Kas KOHIEHTpalUs YacTHIl, BHICOKHE
TeMneparypbl. BelpaxkeHue Ijisi BHYTPEHHEW >HEPruyM OJHOATOMHOTO HIEAIbHOTO
rasa.

KBa3ucratuueckre M HECTATUYECKUE MPOIIECCHI.

DnemeHTapHasi paboTa B TepMoAuHaMuKke. Bbraucinenue padboTsl no rpaduky
npoiiecca Ha pV-auarpamme.

Terumonepenaua  kak  cnoco0 — U3MEHEHHWsS ~ BHYTPEHHEH  SHepruu
TEPMOJUHAMUYECKOM  cucTeMbl  0e3  coBepiueHusi pabotsl.  KouBekuus,
TEIJIONPOBOJHOCTD, U3IIy4YCHHE.

KomuectBo TemmoTel. TemnoémkocTe Tena. YaenpHas W MOJSIpHAs
TEIUDIOEMKOCTH BelllecTBA. YpaBHeHue Maiiepa. VYuenpHas TeIUIOTa CrOpPaHMUs
ToruBa. Pacuér kommdectBa TemnoThl npu  Teronepenauye. llonstue 006
aarabaTHOM HpoLecce.

[lepBblii 3aKkOH TepMOAWHAMUKHU. BHyTpeHHsst sHeprua. KomaudecTBo
TEIUIOTBI W paboTa Kak  Mepbl  M3MEHEHUSI  BHYTPEHHEH  H»Hepruu
TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEepMOJAMHAMUKH i1 PABHOBECHBIX MPOIIECCOB: uepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHUCTEMBI HPOXOIUT
eAMHCTBEHHAs aguabara. AOCOIOTHAsT TeMIeparypa.

Bropoii 3ak0oH  TEpMOJAMHAMHUKHA ISl  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TEpenaTh TeIIOTy OT 0oJiee XOJIOAHOTO Tena K Goyiee HarpeTomy 0e3
kommnencanuu (Knaysuyc). HeoOpatuMocTs nmpupoaHBIX IPOIIECCOB.

[IpuHmmner gerctBus temnoBbix MammH. KII.

MaxkcumansHoe 3Hadenue KII/. Iukn Kapno.

DKOJIOTUYECKHAE aCHEKThl HCIIOJb30BaHUS TEIUIOBBIX JBUrareneil. TeruoBoe
3arpsA3HECHUE OKPYKAIOUIEH Cpebl.

TexHruueckue YCTPONUCTBA M TEXHOJOTUYECKHE TMPOLECCH: XOJOAWIbHUK,
KOHJUIIMOHEp, IU3ETbHBI UM KapOHOpaTOpHBIM JBUraTend, mapoBas TypOuHa,
MOJIyYEHUE CBEPXHM3KHX TEMIEpaTyp, YTWIM3ALUS «TEIUIOBBIX» OTXOJOB C
UCIOJIb30BAHUEM TEIUIOBOTO HACOCA, YTHIM3alusi OMOOPraHMYECKOro TOIUIMBA AJIs
BBIPAOOTKH «TEIJIOBOI» W 3JIEKTPOIHEPTHUHU.

Hemoncmpayuu.

M3menenune temneparypsl Ipu aauabaTHyecKoM pacliupeHuH.

Bo3nymHoe orauso.

CpaBHEHHE YAEIBHBIX TEIUIOEMKOCTEU BEIIECTB.



CriocoObl U3MEHEHUs] BHYTPEHHEN SHEPIHH.

HccnenoBanne agmabaTHOTO IpoIiecca.

KoMmnproTepHblE MOAENN TEIUIOBBIX JABUTATEINICH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne ynenbHOM TEeIOEMKOCTH.

HccnenoBanne mpouecca OCThIBAHMS BEILIECTBA.

HccnenoBanue annabaTHOTO mpolecca.

M3yyenue B3aUMOCBSA3U HSHEPTUM MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U
TEeMIIEpaTypbl KUNIEHUSI KUJIKOCTEH.

Tema 3. Acpecammusvie cocmoanusn eewyecmea. Pazoevie nepexoowl.

[lapooOpa3oBanne u KoHjAeHcauus. VcmapeHwe u kureHue. Y IenbHAsS
TEIUIOTa napooOpa3oBaHUsl.

HacelmieHHple ©  HeHachblllleHHbIE mapbl.  KayecTBeHHas 3aBUCUMOCTH
IUIOTHOCTH W JaBJICHUS HACBIILIEHHOTO Mapa OT TEMIEpPaTypbl, UX HE3aBUCHMOCTb
OT 00BbEMA HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypbl KUIICHUS OT JIaBJICHUS
B JKHJIKOCTH.

BrnaxxnocTts Bo3myxa. AGCOIOTHASE M1 OTHOCUTEIbHASI BJIAYKHOCTb.

TBépnoe tenmo. Kpucrammueckue u amopdHble Tela. AHM30TPOIUS CBOWUCTB
KpuctaioB. IlmaBneHne u KpucTauMzauusa. YJeibHas TEIUIOTa IUIABJICHUS.
Cybmumarusi.

Hedbopmanuu tBEpHoro tena. Pactskenue u cxarue. Cnpur. Moayns FOwra.
[lpenen ynpyrux negopmanuii.

TemoBoe pacimvpeHue KUAKOCTEH W TBEPABIX Tell, 0ObEMHOE M JMHEHHOE
pacuupenre. AHrapMOHU3M TEIUIOBBIX KOJICOAHW YacTUI] BEUIECTBA KaK MpUYMHA
TEIJIOBOTO paciiupeHus Tel (Ha KaYeCTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHeprun B pa30BBIX MEPEX0aax.

VYpaBHeHue TeroBoro OajaHca.

[loBepxHocTHOe HaTsikeHHe. Koa(d(UIMEHT MOBEpXHOCTHOIO HATSIKEHHUS.
Kanunnsipueie saBnenus. /laBnenue moj MCKPUBIEHHOM MOBEPXHOCTHIO JKUIKOCTH.
®opmyna Jlamaca.

TexHuueckue ycTpOMCTBA U TEXHOJOTMUECKHME  TPOULECCHI:  JKHUIKUE
KPHUCTAJUIBI, COBPEMEHHBIE MaTE€pPUAJIbL

Hemoncmpayuu.

TermmoBoe pacimmpeHue.

CBONCTBa HACBIIIEHHBIX MapoOB.

Kunenne. Kunenne npu NOHUKEHHOM J1aBJICHUU.

M3Mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITEl ¢ MBUTBHBIMM TIJIEHKAMH.

CmauuBaHue.



Kanwmisipaeie sBaeHUs.

Mogenn HeHbIOTOHOBCKOM KHJIKOCTH.

CriocoObl U3MEpEHUs BIaKHOCTH.

HccnenoBanre HarpeBaHUsl U IUIABJICHUS KPUCTALIMUYECKOTO BEIIECTBA.

Bunsl gedpopmanuii.

Habntonenue manbix gedopmanuid.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydyeHnne 3aKOHOMEpPHOCTEN UCTAPEHUS KUIKOCTEH.

N3mepenne ynenbHOW TEIUIOTHI TIaBJIEHUS JIbA.

M3yueHne CBOWCTB HACBIIICHHBIX MapoB.

M3mepenne aOCOIOTHOM BJIAXKHOCTH BO3JyXa M OIICHKAa MacChl TMapoB B
MOMEILCHUU.

M3mepenne ko3 duiiMeHTa moOBEpXHOCTHOTO HATSHKCHHUS.

M3mepenne moayns FOnra.

HccnenoBanne  3aBUCUMOCTH  nedopmari  pe3nmHOBOro  oOpasma  OT
NPUWIOKEHHOW K HEMY CHIIBL.

Pasnen 4. DieKkTpoauHAMUKA.

Tema 1. Inekmpuueckoe no.e.

OnekTpuzanuss Tel W €€ NpOsBICHMs. OJEKTpudeckuil 3apsa. /[Ba Buaa
AJICKTPUYECKUX 3apsAnoB. [IpOBOJHMKH, JMAJIEKTPUKKM W TOJYIPOBOJIHUKHU.
DOJIEMEHTAPHBIA  DJIEKTPUUECKUN 3apsill. 3aKOH COXPAHEHUSI DJIEKTPUUYECKOTO
3apsna.

Bizaumopericteue 3apanoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpuueckoe mnose. Ero aeiicTBue Ha SJIEKTPUUECKUE 3aPSIbL.

HampspbxkéHHocTh  anekTpudeckoro  moJisi.  [IpoOHenid  3apsa.  Jlunum
HANPSDKEHHOCTH AJIEKTPUYECKOT0 ToJisl. OJTHOPOIHOE AIEKTPUUECKOE TIOJIE.

[loTEeHIMATLHOCTh  3JIEKTPOCTATHYECKOTO TMOJs. Pa3HOCTh MOTEHUMAIOB U
HanpspbkeHue. lloTeHnmaneHass »HEprust 3apsga B DJIEKTPOCTATHYECKOM  IIOJIE.
[loreHuman anekTpocTaTudeckoro noJis. CBsi3p HANPS)KEHHOCTH MOJS UM Pa3HOCTH
NOTEHIUANIOB JUIsl  DJIEKTPOCTATUYECKOro ToJyisl (Kak OJHOPOJAHOTO, TaK U
HEOJTHOPOHOTO).

[IpuHUMIT CYNEPIIO3ULANA DIEKTPUUECKUX IIOJIEH.

[lone Toueunoro 3apsiga. llome paBHOMepHO 3apsbkeHHOM cdepsl. [lome
PaBHOMEpPHO 3apsiKEHHOTro 1Mo oO0bEéMy mapa. [lome paBHOMEpPHO 3apsKEHHOU
OECKOHEUHOW TUIOCKOCTH. KapTuHbl JMHMIA HaNpsHKEHHOCTH JTUX TMOJeH U
SKBUIIOTECHUIUAIBHBIX MOBEPXHOCTEH.

[IpOBOAHUKH B 3JIEKTPOCTATUUECKOM IIOJIE. Y CIOBUE PABHOBECHS 3apsI0B.

JsneKTpuKu B AJIEKTPOCTATUYECKOM noJie. JusnexTpuyeckas
IIPOHUIIAEMOCTH BEIIECTBA.



Konnencarop. DnekTpo€MKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTH IIOCKOTO
KOHJIEHCATOpa.

[TapamnensHOE coenMHEHHE KOHHAEHcATopoB. IlocienoBarensHoe COeqUHEHUE
KOHJIEHCATOPOB.

DHeprus 3aps)KEHHOTO KOHAEHCATopa.

JIBr>keHMe 3apsKEHHOM YacTHUIbl B OJHOPOJHOM SJIEKTPUUECKOM TOJIE.

TexHnueckue yCTpOWCTBA M TEXHOJOTMYECKUE TMPOLECCH: AJIEKTPOCKOTI,
ANEKTPOMETP, DJJIEKTPOCTAaTUYECKas 3alluTa, 3a3€eMJICHHE AJIEKTPONpPUOOPOB,
KOHJIEHCaTOophl, TeHepatop Ban ge ['paada.

Jemoncmpayuu.

YCTpONCTBO U NIPUHLMII AEUCTBUSA JIEKTPOMETPA.

DNEKTPUUYECKOE TOJIE 3apSIKEHHBIX APUKOB.

DNEKTPUYECKOE MOJIE JBYX 3apsKEHHBIX IJIACTHH.

Monenb a5ekTpocraTuaeckoro reHeparopa (Ban ne ['paada).

[IpoBOAHUKH B DJIEKTPUUYECKOM TIOJIE.

DNEKTPOCTaTUYECKAsl 3AILNTA.

YCeTpolcTBO U AEHCTBUE KOHAEHCATOPA MOCTOSHHOW U IEPEMEHHOM €MKOCTH.

3aBHUCHUMOCTh  DJIEKTPOEMKOCTM IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAn
IUTACTHH, PACCTOSHUS MEXKJy HUMHU U TUAJIEKTPUUECKON MPOHUIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO TOJIs 3apsyKEHHOTO KOHEHcaTopa.

3apsaka u pa3psAakKa KOHIAEHCaTopa 4epe3 pe3ncTop.

Yuenuueckuiit sxcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OueHka cuil B3aUMOJICVCTBUS 3aPSKEHHBIX TEIL.

HaGnronenue npeBpalieHusi SHEPTUN 3apsIKEHHOTO KOHJIEHCATOpa B YHEPTHUIO
U3IIy4YEHHs] CBETOAUOMA.

N3yueHnue npoTekaHus TOKa B LENH, COAEPKALLIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHI[UAJIOB (HampsHKEeHUs ) npu
MIOCJIEIOBATENBHOM COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanre paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlit 21eKmpudecKuil mox.

Cuna Toxka. [ToCTOSIHHBII TOK.

VYcnoBus CymecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. MCTOUHMKH
toka. Hanpsixkenne U u D1C £ .

3akoH Oma [iUId ydacTka Lenu.

DIIEKTPHUUYECKOE COIPOTHUBJICHUE. 3aBUCUMOCTh COITPOTHUBJICHUS
OJHOPOJHOTO TMPOBOJHHMKA OT €ro JJIMHbI M IUIONIAAX MONEPEYHOTO CEUCHHS.
VY aenbHOe CONpPOTHUBIIEHUE BEIECTBA.

[locnenoBarensHOE, NapajieIbHOE, CMEIIAHHOE COEAMHEHHWE MPOBOJIHUKOB.
Pacuér pazBerBnénnbIx 3nekTpuueckux uenei. [lpasuna Kupxroda.



PaGoTa snekrpuyeckoro Toka. 3akoH Jxoymns—Jlenia.

MoOUIHOCTh 3JEKTPUYECKOTO TOKa. TemnoBas MOIIHOCTb, BbIIEIsieMas Ha
pesucrope.

OJIC u BHyTpeHHEE CONPOTHUBJIICHME HUCTOYHUKA TOKa. 3akoH Oma ms
MOJIHOW  (3aMKHYTOM) dJEKTpUYECKOW 1ienu. MOIIHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KoHnnencaTtop B 1ienu NOCTOSTHHOTO TOKA.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHMYECKHE TMPOLECCHL: aMIEpMETp,
BOJITMETP, PEOCTAT, CYETUUK IIEKTPUUECKON IHEPTHUM.

Hemoncmpayuu.

3mepenune Cuiibl TOKa U HANPSIAKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHUJIBI TOKa OT HANpPSIKEHUS ISl PE3UCTOpa,
JaMIbl HAKaJIUBaHUsI U CBETOAMO/IA.

3aBUCUMOCTh CONPOTHUBIIEHUS IWIMHAPUYECKUX NPOBOJAHUKOB OT JJIMHBI,
IUIOIIAIM TTOTIEPEYHOTO CEUYCHUSI U MaTepuaa.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKa OT COTPOTHUBIICHUS MPU MOCTOSTHHOM
HaNpsHKCHUH.

[Ipssmoe mamepenue DIC. KopoTkoe 3amblkaHHE TajJbBaHUYECKOTO 3JIEMEHTA
U OIICHKa BHYTPEHHETO CONPOTHUBJICHHUS.

Crnoco0Obl coequHeHus: UCTOUYHUKOB Toka, DJIC Garapei.

HccnenoBanre pa3HOCTH TOTEHIIMAJIOB MEX]Y IOJIOCAMU HCTOYHHKA TOKa
OT CWJIBI TOKA B IICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

HccnenoBanre cMENIaHHOTO COEIUHEHUS] PE3UCTOPOB.

M3mepenne ynenbHOro CONPOTHUBIIEHUS TPOBOHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HANPSOKCHUS IS JIaMIIbI
HaKaJIUBaHMUSI.

VYBenuueHue mnpejena u3MepeHus: amrnepMeTpa (BoJIbTMETPA).

M3mepenne D/IC 1 BHYyTPEHHETO CONPOTHUBIICHHUS] UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctd DJIC rajibBaHUYECKOTO 3JIEMEHTa OT BPEMEHHU
IPU KOPOTKOM 3aMBIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIIMAJIOB MEX]Y MOJIOCAMU HCTOYHHKA TOKa
OT CWJIbI TOKA B IICTIH.

HccnenoBanne 3aBUCMMOCTH MOJIE3HONM MOITHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu ¢ paznuuHnvix cpeoax.

DneKTpudeckass  MPOBOJUMOCTh  Pa3jMYHBIX  BEHIECTB.  DJIEKTPOHHAS
IPOBOJAUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH COTPOTHBIICHUS METAIOB OT
TemiepaTypbl. CBEpXIpPOBOIUMOCTb.



DNEeKTpUYECKUil TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX IMYYKOB.

[loynpOBOAHUKH. CoOcTBeHHas u MIpUMECHAst MIPOBOJUMOCTD
NOJTyPpOBOIHUKOB. CBOMCTBA p—n-niepexoaa. [loynpoBoiHUKOBBIE MPUOOPHI.

DNEKTPUUECKUH TOK B DJIEKTPOJUTAX. IJIEKTPOJIUTHUECKAs JIMUCCOLIMALIMS.
Dnektposu3. 3akoHbl Dapajes AIsl AJIEKTPOoIn3a.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSATENbHbI U HECaMOCTOSTEIbHBIN
paspsaa. PaznuyHele TUIBI CAMOCTOATENBHOTO paspsana. Monnus. [Inazma.

TexHuueckue yCTpOWCTBA W NPAKTHYECKOE IPHUMEHEHUE: Ta30pas3psiIHbIE
JaMIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, TMOJYIPOBOJHUKOBBIE MPUOOPHI: TUOM,
TpaH3UCTOp, (POTONMON, CBETONUOJ, TallbBaHWKa, padUHUPOBAHUE MEIH,
BBIIUIABKA AJTIOMHHHUS, JEKTPOHHAS MUKPOCKOTIIHS.

Hemoncmpayuu.

3aBHCHUMOCTbh CONIPOTHUBIIEHUSI METAIUIOB OT TEMIIEPATYPHIL.

[IpoBOAMMOCTH 3NEKTPOIUTOB.

3akoHsbl 2JiekTposmza dapanes.

HckpoBou paspsa ¥ MpOBOAUMOCTb BO31yXa.

CpaBHEHHME MPOBOJAUMOCTH METAIOB U MOJIYIPOBOIHUKOB.

OHOCTOPOHHSISA MPOBOAUMOCTD THOJIA.

Yuenuueckuii sxkcnepumenm, nadopamopnusie padomaol, npaKmuKym.

HaGnronenue snexTposmsa.

M3Mmepenune 3apsiga 0AHOBAJIECHTHOTO HMOHA.

HccnenqoBanre  3aBUCMMOCTH  COINPOTHUBIIEHUST ~ TEPMOPE3UCTOpPA  OT
TEMIEPaTypHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH AUOJA.

Du3nYeCKU NMPAKTHKYM.

CriocoObl M3MepeHus: (PU3NYECKUX BEIMUYMH C HCIOJIb30BAHUEM AHAIOTOBBIX
U IUGPOBBIX U3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCHUTEIIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIMYUH.
O1eHKa rpaHuI] OTPEITHOCTEN.

[IpoBeneHME  KOCBEHHBIX  W3MEPEHMM,  MCCIECNOBAHMM  3aBUCUMOCTEHN
bu3MUecKUX BEIUYHH, TPOBEPKA IMPEIJIOKEHHBIX TUIMOTE3 (BBIOOpP U3 padoT,
ONMCAaHHBIX B  TEMATUYECKHX  pa3fenax  «YUYEHUYECKHH  DKCIEPHUMEHT,
nabopaTopHbIe PabOThI, TPAKTUKYM»).

MexknpeaMeTHble CBA3HU.

M3yuenne kypca ¢usuku  yroyonéHHoro  ypoBHs B 10 kiacce
OCYILIECTBIISIETCS C YYETOM COJIEPKATEIBHBIX MEKIPEIMETHBIX CBA3€H C KypcaMH
MaTeMaTUKH, OUOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

MesicnpeOmemnvle NOHAMUA, CE6AZAHHBIE C UZYUEHUEM MEMOO0E HAYUHO20
nO3HaHuA: SIBIICHUE, HAay4HbId (akT, TUnore3a, (pusmueckas BEIUYMHA, 3aKOH,



TEOpUsi, HaOIIOACHHE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHUE,
HNOTPENTHOCTH U3MEPEHUM, U3MEPUTENIbHbIE MPUOOPHI, IIUPpoBas 1adopaTopusi.

Mamemamuka: pelieHde cUCTeMbl ypaBHeHUU. JIuHelHas QyHKIWms,
napabousa, runepbona, ux rpadguku U cBoiicTBa. TpuroHoMmerpudeckue (QyHKIHHU:
CUHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKECTBO.
BekTopsl 1 X MpoEKIUU Ha OCH KOOPJIMHAT, CJI0KEHHE BEKTOPOB.

buonozun: mexanndyeckoe NBWKEHUE B KMBOUW mpupoae, nuddysus, ocMoc,
TETNIOOOMEH JKMBBIX OPTAaHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEH CpEeIsl,
yTWIH3anys OWOOPTAaHWYECKOTO TOTUTMBA Ui BBIPAOOTKH  «TEIJIOBOM» |
AIEKTPOIHEPTHH, MOBEPXHOCTHOE HATSKEHUE M KANWUIIPHBIE SIBICHUS B MPHUPOJE,
AJIEKTPUUECKHE SIBJIICHUSI B KUBOW MPHUPO/IE.

Xumusn: JUCKPETHOE CTPOECHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJb BELIECTBA, MOJISIpHAs Macca, MOJyYEeHHE HAHOMATepUaioB, TEIJIOBBIC
CBOMCTBa TBEPIBIX TEN, KUAKOCTEH M Ta3oB, KUIKHE KPUCTAIUIBI, AJIEKTPUYECCKHE
CBOMCTBAa META/UIOB, JJICKTPOJUTHYECKAS JTUCCOIMAIMS, TalbBaHUKA, DJICKTPOHHAS
MUKPOCKOTIHS.

T'eocpagpus: BnaxxHOCTH BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeoOpazoBaHUE NBIKEHUH C HCIIOIB30BAHUEM MEXaHU3MOB,
ya4€T CyXOT0 ® IKHIKOTO TPEHHS B TEXHUKE, CTAaTHYECKUE KOHCTPYKIUH
(KpOHIITEHH, peméryarble KOHCTPYKIMHU), HMCIOJIh30BAaHWE 3aKOHOB COXpaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJOMET M APYTrHE), JBUTATEIh BHYTPECHHETO
Cropanusi, mapoBasi TypOuHa, OBITOBOM XOJIOJWUIBHUK, KOHIMIIMOHEDP, TEXHOJIOTUU
MOJIyYCHUSI COBPEMEHHBIX MaTepHalioB, B TOM YHCIE HAaHOMATEpHAIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKasl 3allluTa, 3a3eMJICHHE DJIEKTPONpPHOOpPOB,
ra3opaspsIHbIe JaMIIbl, TIOJYIPOBOIHUKOBBIE PUOOPHI, TAJIbBAaHUKA.

11 KJIACC

Pa3nea 4. DaekTpoauHaMuka.

Tema 4. Macnummnoe noJe.

BzaumopelictBe MOCTOSHHBIX MArHUTOB M MNPOBOJHUKOB C  TOKOM.
MaruutHoe mone. Bekrop MarHutHOM wuHAYKIMM. [lpuHmmn cynepnosuuuu
MAarHuTHBIX MOJIEH. JIMHUM MarHUTHOW WHAYKIIVH.

MaruutHoe moJie MPOBOJHUKA C TOKOM (IPSIMOTO MPOBOJHMKA, KATYUIKU U
KpyroBoro BuUTKa). OnbIT DpcTeaa.

Cwia Amriepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHua, €€ HanpaBlieHUE U MOAYJb. J[BMKEHUE 3apsIAKEHHON YaCTHUIBI
B OJHOPOJAHOM MarHUTHOM moJie. PaGoTa cusbl Jlopena.

MarnutHoe mose B Beniectse. GeppoMarHeTuky, napa- U JMaMarHeTHKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHUC IIPOLCCChHI: IIPHMCHCHHC

MTOCTOSTHHBIX MAarHuTOB, AJIEKTPOMAarHuTOB, TE€CTEP-MYJIbTUMETD,
3JICKTPOJABHUraTelb SIKOOH, YCKOPHUTEIN 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptnra  ymHMH  MHAYKOMA ~ MArHUTHOTO — TOJII  IIOJIOCOBOIO U
MOIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTtvHa TuHUNA MAarHUTHOM MHAYKUMU TOJS JJIMHHOTO MPSMOTO MPOBOJIHUKA
Y 3AMKHYTOTO KOJIBLIEBOTO NMPOBOJHUKA, KATYIIIKA C TOKOM.

BzanMoneicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JevictBue cwibl JIopeHI|a Ha HOHBI JIEKTPOJIMUTA.

HaGnronenue NBMKEHUS MMydKa 3JEKTPOHOB B MArHUTHOM TIOJIE.

[TpyuHIMD JIEUCTBUSA BIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOIEKTPUUECKOU CHUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKkmukym.

HccnenoBanre MarHUTHOTO TOJISL IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOUCTB (heppOMarHETUKOB.

HccnenoBanne AEUCTBHS MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM.

M3mepenue cunbl Amrepa.

M3yuenne 3aBUCUMOCTH CWJIbI AMIIepa OT CHJIbI TOKa.

OnpeneneHue MarHUTHOW MHIYKLIMKA Ha OCHOBE U3MEPEHUs CUIIbI AMIiepa.

Tema 5. dnekmpomaznumnan uHOyKyu.

SIBrieHre  JNEKTpOMArHUTHOM MHAYKUMU. [loTOK BekTOpa MarHUTHOU
uaaykinuu. OJC wHAyKnuu. 3akoH SJIEKTpOMarHUTHOW wuHAykiuu apanes.
Buxpeoe anekrpuueckoe nose. Toxku Dyko.

OJC uHOyKIMM B TPOBOJHHKE, JBMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
HoJIe.

IIpaBuno Jlenua.

MunyktuBHOCTh. KaTylika HWHIYKTMBHOCTM B LENM IOCTOSHHOTO TOKAa.
Asnenue camounaykiuu. IC caMOUHAYKIUY.

DHeprusi MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DIEKTPOMAarHuTHOE TOJIE.

TexHnueckue yCTPOMCTBA M TEXHOJIOTMYECKHE NPOUECCHL: HHIYKIMOHHAS
1e4yb, COJICHOUJ, 3alIUTa OT JIEKTPU3ALMU TEJ NPHU JABWKECHUHA B MarHUTHOM IIOJIE
3eMuI.

Hemoncmpayuu.

HaGntonenue siBneHus 3JIEKTPOMArHUTHOM MHIYKIIWU.

HccnenoBanne 3aBucumoctd OJ[C MHAYKIMHM OT CKOPOCTH HW3MEHEHHUS
MAarHuTHOTO MOTOKA.



[IpaBuno Jlenua.

[lanenne mMarHuTa B alFOMUHHEBOM (MEIHOM) TpyoOe.

SlBnenue caMOMHAYKIIWH.

Hccnenosanne 3aBucumoctd IJIC caMOMHAYKIMM OT CKOPOCTH W3MEHEHMS
CWJIbI TOKA B IIEIH.

Yuenuuecxkuii sxcnepumenm, nadopamopnsie padomuol, NpAKMUKYM.

HccnenoBanue sIBICHHS SJIEKTPOMArHUTHOW WMHIAYKIUU.

Ornpeznenenne UHAYKIUK BUXPEBOTO MAarHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOMHIYKIUU.

C6opka MoJIeH JIEKTPOMArHUTHOTO T€HepaTopa.

Pasnea 5. KoJsieOaHusi M BOJIHBI.

Tema 1. Mexanuueckue Konebdanusi.

Konebarenbnast cucrema. CBoOOIHbIE KOJIEOAHUS.

["apMonnueckue konebanusi. KuHemaTuueckoe M IMHAMHYECKOE OMNHCAaHUE.
DHEpPreTUYecKoe OINMHUCAHKWE (3aKOH COXPaHEHUsI MEXaHWYEeCKOW sHepruu). BriBoA
JUHAMUYECKOTO OMHMCAaHUS TapMOHUYECKUX KOJEOAHUW U3 UX DHEPIeTUYECKOrO U
KMHEMAaTUYECKOTO OMMCAHMUSL.

Amvmuiutyna u ¢asza kosneOanuil. CBsi3b aMIUIMTYIbl KOJEOAHWM HCXOIHOMU
BEJIMUMHBI C aMIUIMTYAaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHHUSI.

[leppon wm yacrota konebanwii. [lepmon wmanbIXx CBOOOMHBIX KOJeOaHUM
MaTreMaTU4ecKoro MasTHuka. llepuos CBOOOJHBIX KoJIeOAHUN MPYKHUHHOTO
MasTHHKA.

[lonsatre o 3aryxaromux kosiebaHusix. BeiHyXaeHHbIE KoeOaHusi. Pe3oHaHc.
Pe3onancHass kpuBas. BnusHue 3aryxaHus Ha BHWJ PE30HAHCHOW KPHBOM.
ABTOKOI€OAHMS.

TexHnueckue yCcTpONCTBA M TEXHOJOTMYECKHE MPOLECCHl: METPOHOM, Yachl,
Kauyesu, My3bIKaJbHbIE UHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch KoJieOaTEeIbHOTO JIBMXKECHUS.

HaGnroneHne He3aBUCUMOCTH MepUoja MajblX KOJIeOaHW Ipy3a Ha HUTH OT
aMILTUTYIbL.

HccnenoBanue 3aTyxaronux KojaeOaHUN U 3aBUCHMOCTHU MEPHOIa CBOOOIHBIX
KoJIeOaHUN OT CONPOTHUBIICHHUS.

HccnenoBanne KoJjiebaHuM Tpy3a HAa MACCHUBHOW TPYXKHUHE C IENbIO
(dbopMUpoOBaHUs NMPEACTaBICHUNA 00 UIEATbHON MOJENU NPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs YHEPTUU MPH KOJEOAHUIX TPy3a Ha MPYKHUHE.

HccnenoBanrie BBIHYXICHHBIX KOJICOAHMIA.

HaGnronenue pesonaHca.

Yuenuueckuii sxcnepumenm, nadopamopnusie padomuol, npaKmMuKym.



M3mepenne mnepuona CBOOOAHBIX KOJIEOAHUH HUTSHOTO M MNPYNKUHHOTO
MAasITHUKOB.

M3yuenue 3aKOHOB JIBIJKEHHUS TeJa B XOJi€ KoJIeOaHUI Ha ynmpyrom IojBece.

M3yueHue NBUXKEHUS HUTSHOTO MasTHUKA.

[IpeoOpazoBaHue PHEPTUM B MIPY>KMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYAbl 3aTyXalOUIMX KOJeOaHUH.

HccnenoBanue BBIHYXIACHHBIX KOJICOAHUM.

Tema 2. dnekmpomazHumnule K01€0aHUA.

KoneOarenbublit kKoHTYyp. CBOOOJHBIE 3JEKTPOMAarHuTHbIE KoJeOaHUS B
uieaIbHOM KoJiebarenbHoM KoHType. Popmyna Tomcona. CBs3b aMIUIUTYAbI
3apsijia KOHACHCATOpa € aMIUIMTYAO0M CHIIbI TOKa B KOJIeOaTEIbHOM KOHTYpE.

3aKOH COXpaHEHUs] YHEPTUU B UACAILHOM KOJeOATeTbHOM KOHTYpE.

3aTyxaromue AIEKTPOMATrHUTHBIE KoJieOaHMUS. BeiHyxneHHbIE
AIEKTPOMArHUTHBIE KOJICOAHUS.

IlepemenHblii TOK. MONIIHOCTH MEPEMEHHOTO TOKa. AMIUIMTYAHOE U
JeiCTByIOIee 3HAYEHHE CHJIbl TOKa W HANpsDKEHUs MpU  pas3iuyHOM (opme
3aBUCUMOCTH MEPEMEHHOIO TOKAa OT BPEMEHM.

CuHycOMJQIbHBI TIEPEMEHHBI TOK. Pe3ncrop, KOHAEHCAaTOp M KaTylKa
WHAYKTUBHOCTA B LIEMIM CHUHYCOMJAIBLHOTO MEPEMEHHOT0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HampsKeHU.

Uneansubiit  Tpancpopmarop. IlpousBonacTBo, mnepenaya M moTpedlieHHe
JJIEKTPUYECKON DHEPTUU.

DKOJIOTUYECKHE PHUCKUM TIPU TPOU3BOACTBE 3JEeKTposHeprun. Kynbrypa
UCHOJIb30BAHUS AJIEKTPOIHEPTUH B MOBCEAHEBHOM >KU3HMU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHL: DJIEKTPUUYECKUN
3BOHOK, T€HEpPATOp NEPEMEHHOTO TOKA, JMHUU AJIEKTPOIEepeaay.

Hemoncmpayuu.

CB00OO/IHBIC 2JIEKTPOMArHUTHBIC KOJICOAHHS.

3aBUCUMOCTbh YaCTOThl CBOOOJHBIX KOJIEOAHUI OT MHIYKTUBHOCTH U EMKOCTH
KOHTYypa.

OciuutorpaMMBbl AJIEKTPOMArHUTHBIX KOJICOaHUH.

['eHepaTop He3aTyXarolUX 3JIEKTPOMATHUTHBIX KOJICOAHHIA.

Mopenb 3JIeKTpOMarHUTHOTO FeHepaTopa.

BbIHyKJIeHHbIE CHHYCOUAIbHbIE KOJIEOaHUsI.

Pe3ucrop, KaTymika MHIYKTUBHOCTM U KOHAEHCATOP B LIEMU NEPEMEHHOTO
TOKA.

Pe3sonanc mpu mocnenoBaTENbHOM — COEAMHEHHWU PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTH W KOHJIEHCATOPA.

YerpoilcTBO 1 npuHIMI ASHCTBUS TpaHchopmaropa.



Moenb TMHUU 3JIEKTPOIEpeaayH.

Yuenuueckuii 3xcnepumenm, nadopamopnuie padomol, NPaKmMuKym.

M3yuenue tpanchopmaropa.

HccnenoBanne TEpEeMEHHOTO TOKa Yepe3 IOCIeN0BAaTeNbHO COSIUHEHHBIC
KOHJIEHCATOP, KaTYyIIKy U PE3UCTOP.

Halntonenue sneKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanre paboOThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3J1eKmMpOMAZHUMHbBLE 60JIHBbL.

MexaHnnueckre BOJIHBIL, YCJIOBUSI HUX pacnpocTtpaHeHusi. llonmepeunele u
NpOJIOJbHBIE BOJHBL [lepwos, CKOPOCTh pacnpoCTpaHEHHs] M JJIMHA BOJIHBL
CBoiicTBa MEXaHWYECKUX BOJIH: OTPaKEHHUE, TMPETOMIICHHE, UHTep(PEpeHIUS WU
nudpaxims.

3Byk. CkopocTh 3ByKa. ['pomKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IlymoBO€E 3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

DNEKTPOMArHUTHBIC BOJIHBL. YCJIOBHSI W3IYYEHHS DJICKTPOMArHUTHBIX BOJIH.
Bzaumuast opueHTalusi BEKTOPOB B 3JICKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTpa)XX€HWe,  MpeJoOMIICHUE,
noJisipu3anusi, uaTepdepeHIus U TuQpaKiys.

[Ilkana >7€KTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JeKTpOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMnBl paguoCBsI3M U TeNleBUCHUA. Pagnonokams.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbL.

TexHuyeckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKAJbHbIC
UHCTPYMEHTBI, paiap, paJluoNpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIBTPa3BYKOBAsl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

O6pazoBaHue U pacpOCTPAHEHUE MOMEPEYHBIX U MPOJIOJIBHBIX BOJH.

KoneOmomeecst Teno Kak UCTOYHHK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YAaCTOThI KOJIEOaHUI.

HaGnroneHune oTpaxeHus] U MPEOMIICHUS MEXaHUYECKUX BOJIH.

HaGmronenue untepdepeHy u qTudpakiud MEXaHUIECKUX BOJIH.

AKYCTHYECKHI1 pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro MpUMEHEHHE.

HaGnronenue cBsA3M TPOMKOCTHM 3ByKa W BBICOTBI TOHAa C aMIUIMTYJIOM U
YacTOTOM KOJICOaHHI.

HccnenoBanue CBOMCTB AIEKTPOMATrHUTHBIX BOJIH: OTpaKEHUE,
IpeIoMIICHHE, ToJsIpu3anus, Tudpakius, HHTephepeHIIns.

OO6HapyxeHue HHPpaKpacHOTO U yJIbTPapUuOJIETOBOIO U3TYYEHHI.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomul, npaKkmuKym.



N3ydyeHue mapameTrpoB 3BYKOBOW BOJIHBI.

M3ydeHne pacnpOCTpaHEHMsI 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMOosIMHENHOE pacIpOCTpaHEHUE CBeTa B OJHOPOAHOM cpene. JIyu csera.
TouyeuHbIli ICTOYHHK CBETA.

Otpaxenue cBera. 3aKOHBI OTpakeHHsI cBeTa. llocTpoeHue m3o0paxeHHil B
wiockoM 3epkaiie. Chepuueckue 3epkaia.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUSI CBETa. AOCOJIOTHBIN MOKa3aTelb
npenomiieHus. OTHOCHUTENBHBIM MOKa3aTenb NpenoMileHHus. 10cTOSHCTBO 4acTOThI
CBETa M COOTHOUIEHHE JJMH BOJIH IPHU NEPEXOJAE MOHOXPOMATHYECKOTO CBETa
Yyepe3 IPaHulLly pas3zena JABYX ONTHYECKUX CPE.

Xoxa nyueir B mpusme. Jucnepcusi cBera. CloXXHBI cocTaB Oeloro CBeTa.
[Iger.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yroia MOJMHOTO BHYTPEHHETO
OTpakKEHUS.

CoOuparouue u  pacceuBaromive JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHME U ONTHUYEeCKas CWia TOHKOW JIMH3BL 3aBUCUMOCTh (HOKYCHOTO
paccTosiHusl TOHKOU c(epruyecKod JMH3bI OT €€ TeOMETPUM M OTHOCHTEIBHOTO
MOKa3aTessl MPeIOMIICHHUS.

@opmyiia TOHKOM JIMH3BL. YBEJIMYEHUE, 1aBaeMO€ JINH30M.

Xoxa myva, MPOLIEANIErO JHMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckoit ocu. IlocTtpoeHne wu300paxkeHUl TOUYKM U OTpe3Ka MpsMOMl B
COOMPAIOIIKX U PACCEUBAIOIINX JIMH3aX M X CUCTEMaXx.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. [Ma3 kak onrtudeckas
cUCTEMa.

[Ipenensl MPUMEHUMOCTH TEOMETPUUYECKON ONTHKHU.

BonnoBast ontuka. HWaTepdepennus cBera. KorepeHTHbIE HCTOYHUKU.
VYcnoBust HaOMOAEHUST MAaKCUMYMOB M MHUHUMYMOB B HHTEp(dEpEeHIHMOHHOM
KapTUHE OT JBYX KOTE€PEHTHBIX HCTOYHMKOB. IlpuMepnl Ki1accHyeckux
UHTEPPEPECHIIMOHHBIX CXEM.

HNudpakmus ceta. [udpakinuwionnas pemérka. YcioBue HAOMIOIECHUS
[JIABHBIX ~ MAaKCMMYMOB IIpU  MAJE€HUM MOHOXPOMATHYECKOTO  CBETa  Ha
TU(GPaKIMOHHYIO PEHIETKY.

[lonsipuzanust cBera.

TexHuyeckue yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: OYKH, JIyIa,
nepuckomn, ¢doroanmnapar, MHKPOCKOTN, MNPOEKIMOHHBIA armapar, MNPOCBETICHHE
ONTHKH, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS pelIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.



HccnenoBanue mpenomieHUs CBETA.

HaGnrogenune moiaHOro BHyTpEHHETo OTpakeHus. Mojenb CBETOBOJA.

HccnenoBanre XxoJa CBETOBBIX IMYYKOB 4epe3  IUIOCKOMApasUIeIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue CBOWMCTB M300paKEHUI B JIMH3AX.

Mojenn MUKpPOCKOIIA, TEIECKOTA.

Habmonenue uaTepdepeHny cBeTa.

HaGmroneHre 1BETOB TOHKUX IJIEHOK.

Habmonenne nudpakuuu cpera.

M3yuenue nudpakiimoHHOW PErIETKY.

HaGmronenue nudpakiimoHHOTO CIEKTpa.

Habmonenne nucrnepcun CBeTa.

Habmonenne momnsipuszaiiuu cBeTa.

[IprMeHeHre NoJIIPOUIOB JJIsl U3YYEHHUSI MEXaHUYECKUX HAIPSIKEHUN.

Yuenuueckuii sxcnepumenm, nadbopamopnvie padbomaol, npaKmuKym.

M3Mepenne nokaszaTensi IpeIoMIICHUS CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pPAacCTOSIHMSL OT BemiectBa (Ha
puUMepe KUAKUX JTUH3).

M3mepenne (hOKyCHOTO PacCTOSIHUSI PacCeUBAIOLIUX JIMH3.

[lonydyenne n300pakeHUsI B CUCTEME U3 IJIOCKOTO 3€pKayia M JIMH3HI.

[lonydyenne n300pa’keHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrupoBaHue TeNeCKOMMYECKUX CUCTEM.

HaGmonenune nudpakimu, uatepdepeHuy 1 Mojsipu3aluu CBeTa.

M3yyenue mossipu3aluy CBETa, OTPAXKEHHOTO OT MOBEPXHOCTU AUDIIEKTPHUKA.

M3yuyenue uHTEp(EpEHLIMU JTa3€pHOTO M3IYYEHUS Ha JIBYX HIEAX.

Habntonenue nucnepcum.

Habmonenue u uccrneqoBanue nudpakiMOHHOTO CIEKTpA.

M3mepenue 1IMHbI CBETOBOM BOJIHBI.

[lonydyeHnue cnekTpa H3JIy4yeHHUs CBETOAMOJA MPH MOMOIIM AUGPAKIIMOHHOMN
PELIETKH.

Pa3nesn 6. OcHOBBI clielIUAJILHOM TEOPUH OTHOCHUTEJIbHOCTH.

['panurbr IIPUMEHUMOCTH KJIACCUYECKOU MEXaHUKHU. [Moctynatsl
CHEIHUAbHOM TEOPUU OTHOCUTEIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpazoBanust  Jlopenna.
YcmoBue TnpUUUHHOCTH. OTHOCHTENIBHOCTh  OJHOBPEMEHHOCTH. 3aMEIJICHHUE
BPEMEHHU U COKpAILIEHUE JIJIMHBI.

DHeprusi ¥ UMIYJIbC PEJIITUBUCTCKOMN YaCTHUIIBL.

CBsi3b MaccChl C DHEPIUEH M UMITYJILCOM PESITUBUCTCKON YaCTHUIBL. JHEPTHUS
HOKOSI.



TexHuyeckue yCTpPOHCTBA M TEXHOJOTMUECKHE MPOILECCHl: CIYTHUKOBbBIE
NPUEMHUKHY, YCKOPUTEIH 3aPSKEHHBIX YaCTHIL.

Y4eHnuecKuil HKCIIEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.

OrmpesernieHne  UMITyJIbca W DHEPTMHM  PEJATHBUCTCKUX  dacTuil (IO
dboTorpadusiM TPEKOB 3apSKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Pasznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapno-6011060it 0yaiusm.

PaBHOBeCcHOE TeIIOBOE W3NydyeHHE (M3JIydeHHE aOCOIOTHO 4YEPHOIrO Tela).
3akoH cMmeniennss Buna. I'mnmore3a Ilmanka o kBaHTax.

®oTOHBI. DHEPTHs U UMITYJIbC (POTOHA.

dororpdexr. Onbitel A. I'. CroneroBa. 3akonsl pororddekra. YpaBHeHHe
OuinmTeitHa aia potorpdekra. «Kpacnas rpanuna» dporosddexra.

JlaBnenne cBeta (B YAaCTHOCTH, [IaBJIEHHME CBETa Ha  abCOJIIOTHO
MOTJIOMIAIOIIYI0 W abCOJIOTHO OTpakarollylo TmoBepxHOcTh). Ombitel [L H.
JleOenena.

BosiHOBBIE cBOMicTBa wactull. Bomubel ne bpouns. /Inuna BonHbl ae bpoiuid u
pasMmepbl  00JIaCTH  JIOKaJM3alMu  JBIKYyIIeicss vacTuipl. KopmyckynsipHo-
BOJIHOBOM nyanmu3M. J(udpakuus 3JeKTpOHOB Ha KpHUCTAIIIAX.

Crnenuduka uzMepenuil B Mukpomupe. COOTHOIIEHHUS HEONPEAEIEHHOCTEH
I'eiizenbepra.

TexHudyeckue yCTpOWCTBA M TEXHOJOTHMUECKHE TMPOIECCHl: CHEKTPOMETD,
doTorneMeHT, (GOTOAATUYMK, TYHHEIbHBI MUKPOCKOM, COJIHEUHass Oarapes,
CBETOJHUO/I.

Hemoncmpayuu.

doTtor(dekT Ha ycTaHOBKE ¢ IIMHKOBOM ILIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (GoTod(deKra.

HccnenoBanrie  3aBUCUMOCTH  CONPOTHUBJICHUS  TMOJYMPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CBeroano.

Conneunasi Garapes.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npakmukKym.

HccnenoBanne dotopesucropa.

M3mepenne noctosiHHOM I[lmanka Ha ocHOBe nccneqoBanus GpoTodrddexra.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA Ye€pe3 CBETOAMO OT HAMPS KEHHUS.

Tema 2. @uzuka amoma.

OmBITHI MO HWCCIENOBAHUIO CTpOeHUs atoma. [ImanerapHas mojenb aroma
Pesepdopna.

[locrynatel bopa. M3nydenne u moronieHre (GOTOHOB MPU MEPExXojie aToma
C OJIHOTO YPOBHS SHEPTHU HA APYTOM.



Bunel ciektpoB. CriekTp ypOBHEHN 3HEPTMU aTOMa BOAOPOAA.

CrnoHTaHHO€ W BBIHYKJCHHOE M3JIy4yeHHE cBeTa. Jlazep.

TexHuyeckue yCTPOWCTBA M TEXHOJOTMYECKUE MPOUECCHI: CIEKTPaIbHBIN
aHaiM3 (CHEKTPOCKOI), Jla3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Monaens onbita Pesepdopaa.

Habmtonenue nuHeuaThIX CHEKTPOB.

YCTpOKCTBO M AEHUCTBUE CUETUMKA MOHU3UPYIOIIMX YACTHII.

Onpenenenue UIMHBI BOJIHBI JJA3€PHOTO U3JIy4YEHHUS.

Yuenuueckuii 3xcnepumenm, nadbopamopnsvie padomaol, npaKkmuKym.

HaGnronenune nuHEYaToro CrekTpa.

HccnenoBanne cnekTpa pa3peKeHHOrO0 aTOMapHOTO BOJAOPOAA U U3MEpPEHUE
noctostHHoM Punbepra.

Tema 3. Qu3uka amomHnoz0 A0pa u I1emMeHMAaAPHLIX YACMUY,.

Hyxnonnas monens siiapa I'eitsenOepra—lBanenko. 3apsa sjapa. MaccoBoe
yucio saapa. Mzoromnsl.

PanunoaktuBHOCTh. Anbda-pacnaa. DJNEKTPOHHBIM W TO3UTPOHHBIA Oerta-
pacnaz. ['amma-uziydeHue.

3aKOH paJMOAKTUBHOIO pacnajna. PaauoakTUBHBIE HM30TOIBI B IPUPOAE.
CBoJiCTBAa MOHU3MPYIOLIETO H3JIy4YeHUs. BlusgHME paguOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHbIN (oH m3mydeHus. Jlo3umerpusi.

DHeprus CBsI3U HYKJIOHOB B sijipe. SnepHbie cuiibl. [ledekT Macchl siapa.

SAnepubie peakuuu. enenue u cunres saep. AnepHsie peaktopsl. [Ipobremsl
YIPaBIIEMOT0 TEPMOSAIEPHOIO CHHTE3a. OKOJIOTMYECKHE AaCMEKThl pPa3BUTHUSA
AJEPHOU SHEPTETUKH.

MeTtoabl perucTpal U UCCICAOBAHUS FJIE€MEHTAPHBIX YaCTHII.

@yHIaMEHTAIbHBIE B3aUMOJACHCTBUA. bapuoHbBl, ME30HBI U JICITOHBIL.
[Ipeacrasienne o CtaHmapTHOW Mojenv. KBapK-IIFOOHHAsT MOJIEIb aJpOHOB.

®usuka 3a npenenamu CraHgapTHOM Monaenu. TEéMHas marepus U TEMHas
SHEPIUs.

EnuncTBO (DrBmdeckoit KapTUHBI MUpa.

TexHnuecKkue yCcTpoucTBa U TEXHOJOTHUECKUE MPOLECCHL: T03UMETP, KaMmepa
Bunbcona, sijepHbli  peakTop, TEPMOSACPHBIN peakTop, aroMHas Oomoa,
MarHMTHO-PE30HAaHCHasi ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopusvie padomul, np aAKMUKyMm.

HccnenoBanue TpekoB yacTuIl (10 TOTOBLIM (oTorpadusim).

HccnenoBanue paaroakTUBHOTO (POHA C UCTIONB30BAHUEM JO3UMETpA.

M3yyenue morionieHus: OeTa-4acTHIl aTFOMUHUEM.

Pa3ngen 8. DieMeHTHI aCTPOHOMMH M aCTPO( U3UKH.



Oranbl pa3BUTHA acTpoHOMUHM. [IpuKiIagHOE U MUPOBO33PEHYECKOE 3HAUEHUE
acTpoHoMuH. [lprMeHHUMOCTh 3aKOHOB (U3UKK [JJIs1 OOBSCHEHUS MPHUPOIBI
KOCMHYECKHX 0OBEKTOB.

Metonbl acTpoHOMHMUYECKUX HccleqoBaHuil. COBpEMEHHBIE ONTHUYECKUE
TEJECKOIIbI, PAIUOTEIIECKOIIBI, BHEATMOC(EpHAsT aCTPOHOMHS.

Bupn 3Bé3nHoro HebGa. CozBe3qusi, sipkue 3BE3MbI, IUIAHETHl, UX BUIUMOE
JBIDKCHHE.

CoJiHEeUHas cucrema.

Cousmaue. ConHeyHass akTUBHOCTh. MicTouHuK sHeprun CosHUA U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. /[Marpamma «CreKTpalbHbIN KIacc —
CBETHUMOCTBHY». 3BE31bl TJABHOW MOCJEIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJS1 3BE3J] TIJIABHOM IOCIEIOBATENBHOCTH. BHYTpEeHHEE CTpOEHUE
3B€371. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU W 3Boonuu CoJHIa H
3BE3/1. DTambl KU3HHA 3BE3I.

Mneunsiii Ilyte — nama ['anmaktuka. Ilonoxxenune u nBuwxenne CoiHIa B
lanaktuke. Tunbl ragakTuk. PaguoranakTuku v KBazapbl. UEpHBIE OBIPHI B sIpax
TaJIaKTHK.

Bcenennas. Pacmnpenue Beenennoil. 3akon Xa0O0Oma. Pa3Oeranue ramakTuk.
Teopust bosbiioro B3peIBa. PeMKTOBOE M3TyUECHHE.

Macmrabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeménnplie npoOieMbl aCTpOHOMHUHU.

Yuenuuecxue naonwoenus.

HaGmrogenust 3BE31HOTO HeOGa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BaHHEM
KOMITBIOTEPHBIX MPWIOKEHUN IS OTPEICNICHHs TMOJIOKEHNUsI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHblE co3Be3Ausi CeBepHOTo MOJymapuss U spKue
3BE3/IBL

Habmonenuss B Ttenmeckonm JlyHbl, I1aHeT, TyMaHHOCTEH U 3BE3MHBIX
CKOTUICHU.

Pu3nYecKUH NPaKTHKYM.

CriocoObl m3MepeHus: (PU3NYECKUX BEIMYUH C HCIIOJIh30BAHUEM aHAIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCHUTENIbHBIC MOTPEIIHOCTH U3MEPEHUM (PU3NUECKUX BEIMYUH.
O1eHKa rpaHyl] NOTPENTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  W3MEPEHMM,  MCCIECIOBAHMM  3aBUCUMOCTEHN
(bU3MYECKUX BEJIWYUH, NpPOBEpPKa MPEIJIOKEHHBIX THMOTe3 (BbIOOp U3 pador,
ONMMCAaHHBIX B  TEMATHYECKUX  pa3fenax  «YUYEHHUYECKHM  AKCIEPHUMEHT,
nabopaTopHbIe PabOThI, TPAKTUKYM»).

O6o01maromee NOBTOPEHUE.



O06oOmeHne U cucTeMaru3alusl COJEep KaHUs pa3/iesoB Kypca «MexaHukay,
«MonekynspHas (Qu3MKa U TEPMOJIUHAMUKA», «INEKTpoIuHaMuka», «KoneOanus
U BOJHBD, «OCHOBBI CIEUUATBHONM TEOPUU OTHOCUTEILHOCTH», «KBaHTOBas
duznkay, «IeMEHTbl aCTPOHOMHH U aCTPOPHUIUKIY.

Ponr Qusukun u acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COLIMAIbHOM M ATHUECKON cepax NesATeIbHOCTH YEJOBEeKa, POJIb U MECTO (PU3MKU
U aCTPOHOMHHU B COBPEMEHHOW HAYyYHOU KAapTHHE MHUpPA, 3HAYECHUE OIUCATEIILHOM,
CUCTEMATH3UpYIOIIeH,  OOBSCHUTEILHOW W TMPOTHOCTHUECKOW  (PyHKIUH
buzndecKor TeopuH, posb (PpuU3nUecKoil Teopurn B HOPMUPOBAHUM MPEICTABICHUIMA
0 (Qu3MUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAayYHbIX IPEACTABICHUN O MPUPOJIE.

MexnpeaMeTHbIe CBSA3HU.

M3yuenue kypca ¢Qusuku  yroyon€nHoro ypoBHs B 11 kiacce
OCYUIECTBJISIETCSI C YUYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHHU, TeoTpaduu 1 TEXHOJIOTHH.

MesicnpeOmemnvle nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEMO008 HAYHUHO20
no3HaHuA: SIBICHUE, HAy4HbId (akT, runores3a, (pu3nueckas BEIMYMHA, 3aKOH,
TEOpUsi, HaOIIOACHHE, HSKCHEPUMEHT, MOJEIUPOBAaHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUM, U3MEpPUTEIIbHBIE MPUOOPHI, IudpoBas 1adopaTopus.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUH. TPUrOHOMETPUYECKUE
(GYHKLIMHU: CHHYC, KOCHUHYC, TQHT€HC, KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHYECKOE
TOXAECTBO. BEKTOpBI M MX NPOEKIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.
[lpousBoanbie snemMeHTapHbIX (QyHKIMHA. [IpuzHaku nOmOOUS TPEYroJbHUKOB,
oTIpe/ieNieHNe TUIOIAaU IIOCKUX (puryp m o0bEma Ter.

Bbuonozua: »>nexTpuueckue SBIECHUS B JKUBOW NPHpPOJE, KoJieOaTelbHbIC
JNBWKEHUS B JKHBOW MPUPOJE, DOKOJOTUYECKHE PHUCKM TPH IPOU3BOJCTBE
QJEKTPOHEPIUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHUME  OKPYXKAIOIIEH  Cpenbl,
yIBTPa3BYKOBasl JMArHOCTHMKA B MEAUIIMHE, ONTUYECKUE SIBJICHHUS B KUBOU
npupo/Ie.

Xumusa: CTpOEHUE ATOMOB M MOJIEKYJ, KPUCTAJUINYECKAsE CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OO0pa30BaHUS KPHUCTALIMYECKONW pEHIETKH, CHEKTPaJbHbIHI
aHaJu3.

T'eozpagpua: wmarHUTHBIE TONIOCA 3€MJIM, 3aJIEKW MArHATHBIX  PYI,
dboTochéMKa 3eMHOM TOBEPXHOCTH, ceiicmorpad.

Texnonozusa: TPUMEHEHUE TMOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOABUTaTeNlb SIKOOM, reHepaTop MEPEeMEHHOr0 TOKA, MHIYKIMOHHAs Medb,
JVHHAW JJIEKTpOIepenayd, 3JIEKTPOABUTATENb, paaap, PajAUuONpPUEMHHUK, TEIEBU30D,
antenHa, tenegon, CBU-neub, ynabTpa3ByKkoBas JUArHOCTUKA B TEXHHKE,



HpO@KHHOHHBII)’I arrapar, BOJOKOHHAs OIITHKA, COJIHCYHAsd 6aTapeﬂ, CIIYTHHKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SHCPICTUKA M SKOJIOTHMYCCKHUC ACIICKThI eé pa3BUTHA.



IDTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA IIPOI'PAMMLBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEIO OBPA3OBAHMAIMUHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHUs ydeOHOro mnpeamera «Dusukay
JOJDKHBI OTpa)aThb TOTOBHOCTh M CIIOCOOHOCTh O0Y4YarOIIMXCSl PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPUEHTAllM{,  TO3UTHUBHBIX  BHYTPEHHHX  YOEXKJCHHH,  COOTBETCTBYIOIIUX
TPAAUIMOHHBIM [IEHHOCTSIM POCCHIMCKOTO OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONBITA M ONbITA ACATEILHOCTH B NPOLECCE pEaTU3allMd OCHOBHBIX HalpaBJICHUI
BOCIIUTATENILHOM JEATEIHOCTH, B TOM YHUCIE B YaCTH:

IrPa’KAAHCKOI0 BOCIIMTAHUS:

e CchOPMHUPOBAHHOCTh  TPAXJAAHCKOW  TO3MUIMHU  OOy4armIerocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHa POCCHICKOTO OOIIECTBa;

e TMPUHATHE TPATULIMOHHBIX OOIIEUETOBEYECKUX TyMAHUCTUYECKUX U
JEMOKPaTUYECKUX IIEHHOCTEW;

e TOTOBHOCTb BECTHM COBMECTHYIO JEATEILHOCTh B MHTEPECAX I'PAKIAHCKOTO
oOlecTBa, y4acTBOBaTh B  CaMOYIpaBJ€HMM B  00pa3oBaTeIbHON
OpTraHMU3aluY;

e YMEHHE  B3aUMOJIEUCTBOBATH C  COLMAIBHBIMU  WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIUAMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU AEATEIBHO CTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hOpMUPOBAHHOCTD POCCHUICKOM rpakJaHCKOMU WJICHTUYHOCTH,
MaTPpUOTU3MA,;

e IIEHHOCTHOE OTHOIIEHUE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUAM
POCCHUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e cpOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEACHMUS;

e CHOCOOHOCTH OLICHMBAaTh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIECHHOCTH, B TOM
YHUCJE B IESITENBHOCTH YYEHOTO;

e OCO3HAaHME JMYHOIO BKJIaJa B IOCTPOEHUE YCTOWYMBOIO OYIYILETO.

ICTETHYECKOT0 BOCTIMTAHUS:

e DOCTETUYECKOE OTHOILICHHE K MHpPY, BKIIOYAas OCTETUKY HAay4HOTO

TBOPYECTBA, MPUCYIIEro (PU3NUECKON Hayke.
TPYA0BOI0 BOCIIUTAHUS:



MHTEpEC K pa3U4yHbIM cepam NpoPecCHOHATBHOU NeATeTbHOCTH, B TOM
YUClie CBSI3aHHBIM C (U3MKOM M TEXHUKOW, yMEHHE COBepllaTh
OCO3HaHHBIN BBIOOP Oyayiiel mpodeccud U peaan30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TUIAHBL;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa3OBaHHUIO B
o6siacTi (PU3UKK HA MPOTSIIKEHUU BCEH JKU3HU.

IKOJOIrNM4Y€CKOro BOCNIuTaHuA:

c(OPMUPOBAHHOCTh 3KOJOTHYECKON KYJIbTYPhL, OCO3HAaHUE TJI00aIBHOTO
XapakTepa SKOJOTUYECKUX MpoOIiem;

IJIJAHUPOBAHUE M OCYIIECTBJIEHUE ACHUCTBUM B OKPYXKAIOUIECH CpeAe Ha
OCHOBE 3HaHUS LIeNIEH YCTOMYHUBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIUpEeHUE OMbITa AESATEIBHOCTH SKOJIOTMYECKOW HANpaBJICHHOCTH Ha
OCHOBE UMEIOLIUXCSA 3HAHUM 1O (U3HKeE.

HCHHOCTH HAYYHOI'O IMMO3HAHUMA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3UYECKON HAYKH;

OCO3HAaHUE UEHHOCTH HAYYHOM JESITEIBHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHHs (U3MKUA OCYIIECTBISITH MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEATEIbHOCTh UHIMBUAYAILHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jornueckue J1eMcTBUA:

CaMOCTOSITENbHO  (OPMYJIHMPOBAaTh W aKTyaIM3UPOBaTh  IpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAENATh UENU JIEITENbHOCTH, 3aJaBaTh MAPAMETPhl U KPUTEPUU UX
JOCTUKEHUS,

BBISIBJSIT 3AKOHOMEPHOCTHM M INPOTHBOPEYMS B PACCMaTPUBAEMBIX
(bU3HYECKHX SBJICHUSX;

pa3pabarbIBaTh IUIaH pelIeHus] MPoOJIeMbl ¢ YIETOM aHaIM3a UMEIOUTUXCS
MaTepHUAIbHBIX W HEMAaTEPHUAIIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBbI B  JEATEIILHOCTh, OLICHUBAaTh COOTBETCTBUE
pEe3yJabTaTOB LIETSIM, OLICHUBATh PUCKH MOCIEACTBUN JAEATEIILHOCTH;
KOOPAMHUPOBaTh M  BBIIOJHATH pPabOTy B YCIOBUSAX PpPEATBHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aWMO/IEUCTBHUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE TPU PEUICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBaTebCKHeE J€CTBUA:

BJIAJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBBIMU MOHSATHUSIMHU U METOJaMU
(bu3nUecKoi HayKu;



BJIAJETh HaBBIKAMH  Y4€OHO-HCCIIET0BATEIBCKOM U TPOCKTHOMU
NEATeILHOCTA B OO0JIAaCTH (PU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TOWCKY METOJO0B pelIeHus 3a1ad  (pu3ndeckoro
COJIepIKaHusl, MPUMEHCHUIO Pa3JIMYHBIX METOJIOB IMO3HAHUS,

BJIQJICTh BHUJAMH JICATCILHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUS, €ro
HWHTEpIIpeTallii, NMpeoOpa30BaHUI0 U MIPUMEHECHHUIO B Pa3IMYHBIX y4EOHBIX
CUTyallusIX, B TOM YHCJIC MPHU CO3JaHUM Y4eOHBIX MPOEKTOB B 00JacTH
busuky;

BBISIBISITh TTPUYMHHO-CJICICTBECHHBIE CBS3M M aKTyaJIM3WpOBaTh 3a/aady,
BBIIBUTATh  TUIOTE3y €€ pelieHHs, HaXOAUTh apryMEHThI  JUIs
JI0Ka3aTeIbCTBA CBOMUX YTBEPXKICHUH, 3a/laBaTh MapameTpbl U KPUTEPUH
pelIeHuUS;

aHAMM3UPOBATh TIOJYYEHHBIE B XOJI€ PpEIICHUS 3aJadyd Pe3yJIbTaThl,
KPUTUYIECKU OIICHWBATh WX JTIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MCHECHHE B
HOBBIX YCJIOBHSIX;

CTaBUTh W (QopMyIHpoOBaTh COOCTBEHHBIE 3aJaull B 0Opa3OBaTEIBHOU
NeATEeIbHOCTH, B TOM YHCIIE TIPU U3yYCHUH (PU3HKHU;

JaBaTh OIICHKY HOBBIM CHTYAIlWsIM, OIICHUBATH NMPUOOPETEHHBIA OTIBIT;
YyMETh TIEPEHOCUTh 3HAHUS TI0 (U3NKE B MPAKTHUECKYI0 00J1acTh
JKH3HENCATEILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE W7EH, IIpejiaraTh OpUrHHAIbHBIE TOXObI U PEIICHNUS,
CTaBUTH MPOOJEMBI U 3a7a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

Padora ¢ undopmanueii:

BJIAJIETh HABBIKAMHM TOJy4YeHHS HHPOpManuu (PU3HMUECKOTO COIepKaHus
U3 HCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOSITEIBHO OCYIIECTBJISITh TOMUCK,
aHallM3, CHCTEMATH3AllMI0 W HMHTEPIpeTalni0 HHPOpMAIH Pa3IudHbIX
BUJIOB ¥ (JOPM TIPECTABIICHHS,

OIICHWBATh JIOCTOBEPHOCTH WH(POPMAIIHY;

UCIIOJIb30BaTh  CpelcTBa WHGPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B  PEIICHUM  KOTHUTHUBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3a/ad ¢ COOJIIoJIeHHEM TpeOOBaHUI HAPTOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PEeCcypcocOEpeKeHUs, TMPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJEpKaHUS B Pa3IUYHBIX (opmarax ¢
yu4éTOM Ha3HaueHuss WHGOpPMAIMM U LEIeBOM ayauTOpuH, BbIOHpas
ONTUMAIbHYIO (OPMY MPEICTABICHUS U BU3yaJIU3alIUU.

KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIC yqeﬁﬂble IIEﬁCTBI/IH:



OCYUIECTBJISITh OOILIEHWE HAa ypokax @U3MKHM U BO BHE-YPOUHOM
NEATEIbHOCTH;

pacro3HaBaTh MNPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd W CMsr4arhb
KOH(DJIMKTHI;

Pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHUSI C MCIOJBb30BAaHUEM
S3bIKOBBIX CPEJICTB;

MOHUMATh u UCIOJIb30BATh MpEeMMylIecTBA  KOMaHJHOU u
WHAUBUAYaIbHOU PabOTHI;

BBIOMpPATh TEMATUKy M METOJbl COBMECTHBIX NEUCTBUN C y4E€TOM OOIIUX
VHTEPECOB U BO3MOXKHOCTEH KAKJIOTO 4YJIEeHA KOJUICKTHUBA;

MPUHUMATh 1€JIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JEHUCTBHUS MO €€ JOCTMIKEHHUIO: COCTABJISATh IUIAH
JNEUCTBUH, pacnpenensTh poju ¢ y4ETOM MHEHHM y4acTHHKOB, 0OCYXAaTh
pe3yNbTaThl COBMECTHOM paldoThI;

OIICHMBATh KAauye€CTBO CBOET0 BKJIAJa M KaXJOTO y4YaCTHHKA KOMAaHIbl B
oO1Iui pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejyaraTb HOBBIE IPOEKThL, OLEHUBATh HJIEH C TMO3MIMH HOBH3HBI,
OPUTHHAIILHOCTH, NPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTyallusiX,  TPOSBISITE  TBOPYECTBO W BOOOpakeHue,  OBITh
VHUIIMATUBHBIM.

PeryasiTuBHbIe YHMBepcajbHbIe Y4eOHbIe 1eHCTBHUA

Camoopranusanmus:

CaMOCTOSITEIBHO ~ OCYIIECTBIIATH  TO3HABATEIbHYIO  JICSITENBHOCTH B
obnmacti ¢GU3MKA W AaCTPOHOMUH, BBIIBISITh MPOOJIEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIEC 3aa4H;

CaMOCTOSITEIbHO COCTaBIISITh IUIAH PEIICHHs] PACUETHBIX M KAaYECTBEHHBIX
3a7a4, IJIaH BBHIMOJHEHUS TPAKTHYECKOW PabOThl C y4ETOM HMEIONTUXCS
PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEANOYTEHHIA;

JaBaTh OLICHKY HOBBIM CHUTYAIIHSIM;

pacimiupsTh  paMKH ~ y4eOHOTO  MpeaMera Ha  OCHOBE  JIMYHBIX
MPEANIOYTEHNM;

JienaTh OCO3HAHHBIA BBIOOpP, apTyMEHTHpPOBAaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEIICHHE;

OIICHMBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO W TPOSIBICHUIO JPYAUIMU B OO0JacTH
(GU3KKU, TOCTOSIHHO TMOBBIIAThE CBOM 0Opa30BaTENbHBIA W KYJIBTYPHBIHA
YPOBECHb.

CaMOKOHTPOJIb, IMOIMOHAJIbHBI HHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJBTATOB LIEIIM;

BIIQJIETh HAaBBIKAMHM  IIO3HABATEIbHOW  pedieKcMH KaKk  OCO3HaHUs
COBEPIIAEMBIX JECUCTBUWA M MBICIHUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U
OCHOBaHMIA;

WCIIOJIB30BaTh MPUEMBI pedIeKCHHd JJi1 OIEHKH CHUTyaluH, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLCHHBAaTh PUCKM M CBOEBPEMEHHO MNPHUHUMATh PEUICHUS MO HX
CHIKCHUIO;

MPUHUMATh MOTHMBBI M apryMEHTbl JPYIMX IPU aHAJIU3€ pPE3yJIbTaTOB
JESITEILHOCTH;

MpUHUMATH ce0s1, TOHMMAasl CBOM HEJOCTATKH W JOCTOWHCTBA,

NPUHUMATh MOTHBBI M AapPTyYMEHTHI JIPYTMX I[PU AHAINA3E PE3YJbTATOB
NEeSITEIbHOCTH;

MPU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIIMOKH.

B nmponecce MOCTHIKCHHUA JTHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOIrpaMMBI I10

bu3uke a9 ypOBHA CpeaHero oOmiero oOpa3oBaHus y  0oOydJarommuxcs

COBEPIIIEHCTBYETCS HYMOTMOHATBHBIN UHTEJUIEKT, TP E/IOJIaratoI i
c(hOpMUPOBAHHOCTD:
e CaMOCO3HaHMS, BKJTIOYAIOIIETO CHOCOOHOCTh  TOHMMATh  CBOE

AMOIMOHAIILHOE COCTOSIHHME, BHJICTh HANPABJICHUS Pa3BUTHS COOCTBEHHOM
AMOLMOHAILHON cepbl, ObITh YBEPEHHBIM B ceO€;

CaMOPETyJIMPOBaHUs, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHUE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEIEHHUE, CIOCOOHOCTh aJalnTUPOBATHCI K
AMOIMOHATBHBIM HM3MEHEHHSAM W MPOSBISTH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUY, BKIIIOYAIOIICH CTPEMJICHHE K JIOCTHKEHHIO IIEJH
U yCHexy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH, UCXOIS U3
CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAKOIIEH  CHOCOOHOCTh  MOHMMATh  AMOIMOHAIBHOE
COCTOSIHME JPYIHX, YYUTBIBATH €ro IMPU OCYIICCTBJICHUU OOIICHUS,
CHOCOOHOCTh K COUYBCTBHUIO M COTIEPEKHUBAHMUIO;

COIIMANIbHBIX ~ HABBIKOB,  BKJIIOYAIONIMX  CIOCOOHOCTh  BBICTPAUBAThH
OTHOLLIEHUS C JPYrUMHU JIOAbMHU, 3a00TUTHCSA, NPOSIBIATH HHTEPEC H
pazpemiath KOHQIUKTHI.

[TIPEAMETHBIE PE3VJIbTATDI



K xonmy oOyuenuss B 10 Kaacce mipeAMETHbIE PE3yNbTaThl Ha YIIIyOJIEHHOM

YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMAaTh PoOJib (QU3MKHM B  SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
HKOJIOTMYECKOM, COLMAILHOM UM OATHUYECKOW cdepax IeaTeTbHOCTH
YeJi0BeKa, POJib U MECTO (PU3MKH B COBPEMEHHOW HAyYHOW KapTHHE MHpA,
3HaYEHUE OIHCATEIbHON, CHUCTEMATU3UPYIONIEH, OOBICHUTEILHOU U
MPOTHOCTUYECKON  QyHKIMHA  Qu3Myeckod  TEeopurM —  MEXaHUKH,
MOJIEKYJISIPHON (U3UKK M TEPMOJUHAMUKH, POJIb (PU3NUECKON TEOPUH B
hopMupoBaHUM TIPEACTABICHUN O PU3NUECKON KapTUHE MUPA;

pasnuyarh yYCJIOBUS TNPUMEHUMOCTH MoOJele (u3uueckux Ten u
MPOIIECCOB  (SIBJICHUI): WHepIMadbHasl CcUCTeMa OTc4YéTa, abCOIIOTHO
TBEPAOE TENO, MaTepualbHAas TOYKA, PABHOYCKOPEHHOE [BW)XECHHE,
CBOOOJHOE mTajaeHue, aOCONMIOTHO yrpyras nedopmaius, aOCOIIOTHO
yrpyroe u abCOJIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJIEIN Ta3a, KUAKOCTU
1 TBEPAOTO (KPUCTAUIMUECKOTO) TeJa, UACATbHBINA Ta3, TOUEUHBIM 3aps/l,
OJHOPOJHOE JIEKTPUUECKOE TOJIE;

paznmuuarh ycioBus (TpaHUIBL, O0JacCTH) NPUMEHUMOCTH (U3HUYECKUX
3aKOHOB, TMOHHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB H
OTPAaHUYEHHOCTh MCIOJIb30BAaHUSI YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBSICHATH MEXAaHUYECKHE TIPOIECCHl W SIBJICHUS,
WCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHHYECKOTO JBWXEHHS, (POpMyIbl KUHEMAaTHUKH PaBHOYCKOPEHHOTO
IBIDKEHUS, TmpeoOpasoBanusi [amunes 1 CKOPOCTH M TEpEMEIlCHHUS,
3aKkOHbl ~ HbIOTOHA, MPUHUUII  OTHOCHUTEIBHOCTH [ amuies, 3akoH
BCEMHUPHOIO TATOTEHHUS, 3aKOHBl COXPAHEHUS HMIYJbCa U MEXaHHUYECKOU
DHEPTUH, CBSI3b PabOTHI CWIbI C W3MEHEHHMEM MEXaHMYEeCKOW SHEPTUH,
YCIIOBHUSI paBHOBECHs] TBEPAOTO Tela), MpPH OSTOM  HUCIOJIb30BATH
MaTeMaTH4ecKoe BBIpAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeoOpa3zoBanuid ["amunes, BToporo
U TpeThero 3akoHOB HpIOTOHA, 3aKOHOB COXpPAHEHMS] WMITyJbCa W
MEXaHWYECKON IHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBHIE MPOLIECCHl U SIBJICHUS, UCIONb3Ys
ocHoBHble TosokeHUsT MKT u  3akoHBl MoOJNEKymsipHOM (u3uku U
TEPMOJMHAMUKH  (CBSI3b  JABJEHHMSI HWACAIBHOTO Tra3a cO CpelIHen
KUHETUYECKOW HHEPruer TEIUIOBOTO JABMXKEHUS W KOHUEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEAHEH KUHETUYECKOU
SHEPIrUEN TEIIOBOrO JBMKEHMSI €r0 YacTHIl, CBS3b JIABJICHUS HUJI€ATLHOTO
raza C KOHIICHTpAIMel MOJIEKYyJl W €ro TeMIlepaTypoil, ypaBHEHUE
MenneneeBa—Knaneilpona, TmepBbId 3aKOH TEPMOJAMHAMHUKH, 3aKOH



COXpaHEHMs] SHEPIUU B TEIUIOBBIX MpOIleccax), MPU ATOM HUCHOJIb30BaTh
MaTeMaTU4eCKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh YCIOBUS
MIPUMEHUMOCTHU ypaBHeHUs1 MenneneeBa—KnanelipoHa;

aHAIM3UPOBATh U OOBSCHIATH JJICKTPUUECKHE SBJICHUS, HCIOJb3YS
OCHOBHBIE TOJIOKEHUSI W 3aKOHBI JJIEKTPOJMHAMUKH (3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIUAIBHOCTD
AJEKTPOCTATUYECKOTO TOJsI, MPHUHIMI CYNEPHO3ULUU DIIEKTPUUECKUX
noJiel, pW 3TOM YKa3blBas YCJIOBHS NPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPaKTUYECKU Ba)KHbIE COOTHOIIEHUS: 3aKoHbl OMa 1l ydacTka
LenM W Uil 3aMKHYTOM DJJIEKTpUYECKOW uemnu, 3akoH JDxoymsai—Jlenna,
npaswia Kupxroda, 3akonsl dapazes 11 37€KTpoIm3a);

ONHCHIBaTh (PU3MYECKUE MPOUECChl U SIBICHUS, HCIOJb3Ys] BEIMYUHBI:
MEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, UMITYJILC TENA U CUCTEMBI TEJN, CHJIA,
MOMEHT CWIbl, [aBJICHUE, MOTEHIMAJIbHAS SHEPIUs, KUHETHYECKas
SHEPIUsi, MEXaHW4YecKas HHEeprusi, padoTa CUJIbl, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHUE, CHWIa TSIKECTH, CWIa YIPYroCTH, CWIa TPEHHS, MOIIHOCTD,
DHEPTUsl B3aUMOJEHUCTBHS Tena ¢ 3emi€id BOMM3M €€ MOBEPXHOCTH,
BHEpPTUsi YHpyrol pgedopmMauuu MPYKUHBL, KOJUYECTBO  TEIJIOTHI,
abcoJIIoTHAs TeMIeparypa Tena, padoTa B TEpMOAMHAMHUKE, BHYTPEHHSS
SHEpPrusi WACAJbHOTO OJHOATOMHOTO Tra3a, paboTa HIealbHOTO Ta3a,
OTHOCHUTENbHASI BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEMIOBOTO
JNBUraTeNsl; JIEKTPUUECKOE MOJIE€, HANPSXKEHHOCTh 3JEKTPUUYECKOTO MOJI,
HaIpsDKEHHOCTh MOJII TOYEYHOrO 3apsija WIM 3apshKeHHOro IIapa B
BaKyyM€ M B JMDJEKTPUKE, MOTEHUUAT 3JEKTPOCTATHUYECKOro IMOJI,
pPa3HOCTh  NOTEHLMANOB,  JJEKTPOABWXKYIIAs  CWIa, CWIa  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKA, JJIEKTpUYecKass €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMNPOTHUBJICHHE YYacTKa LENH C MOCIEAOBATEIbHBIM H
napajuiesibHbIM COEIUHEHHEM PE3UCTOPOB, HHEPTUS IJIEKTPUUYECKOTO MOJIs
KOH/JIEHCATOoPa;

O0OBSACHATD 0COOECHHOCTH MPOTEKAHUS bu3nuecKnx  SIBJICHUIA:
MEXaHMYECKOE JBIKEHHE, TEIUIOBOE JBW)KEHHE YacTHI] BEIIECTBa,
TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE IBIWXKEeHHE, nuddys3us, ucmapeHue,
KUIIECHUE W KOHIEHCAlMs, IUIABJICHUE W KPUCTAJUIM3ALMSI, HAMPABJICHHOCTD
TeIUIoNepeaayy, 3JIEKTpU3alMs Tel, 3KBUIOTEHIUAILHOCTh MOBEPXHOCTH
3aps>KEHHOTO POBOIHUKA;

MIPOBOJUTH UCCIIEOBAHNUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIUUYUHBI OT
Ipyrol C  HUCHOJb30BAHMEM  MPSIMBIX  W3MEPEHUH, TMNpHU  ITOM
KOHCTPYUPOBaTh yCTaHOBKY, (DUKCHPOBATh PE3YJIbTAaThl IMOJYyYEHHOM
3aBUCUMOCTH (U3MYECKHX BEJIMYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN M3MEPEHUM, J1eJIaTh BBIBOJBI MO pe3yibTaTam
UCCIIEIOBAHNS,

MPOBOJAUTh KOCBEHHbIE U3MEpEHUs (U3MUECKUX BEIMYUH, OPU STOM
BBHIOMPATh ONTUMAJBHBI METOJI W3MEPEHHsI, OICHUBATh AOCOJIOTHBIC H
OTHOCHTEJIbHBIC TOTPEITHOCTH MPSMBIX U KOCBEHHBIX W3MEPCHHIA;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHON TUMOTE3bI: TIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh IKCIEPUMEHTAIBHYI0 YCTAaHOBKY, aHAIU3UPOBAThH
MOJYYEHHBIE pe3yibTaThl M JeJaTh BBIBOJ O CTAaTyce MPeyIoKEHHOU
TUIOTE3HI,

cobmoaTe npaBwia 0€30MaCHOTO TpyAa MPU MPOBEIECHUN HCCIICIOBAHUIMA
B paMKax y4eOHOTO  JKCIEpUMEHTa, TMpaKTUKymMa U  ydeOHo-
UCCIIEIOBATENbCKOM M TMPOEKTHOW JESITENIbHOCTH C HCIHOJIb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYAOBAHUS;

pemars pacu€THbIC 3aJa4d C SIBHO 33JaHHOM M HEABHO 3aJaHHOU
(U3MUECKO MOJIENbIO: HAa OCHOBAHMM AaHAJM3a YCIOBHUS OOOCHOBBIBATH
BBIOOp (u3WYeCKOW MOJenH, OTBeYaromer TpeOOBaHWIM 3aJlauH,
OPUMEHATH  (QPOPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTM U  TOCTYJAThl
(bU3UYECKUX TEOpPUN TIPU UCIHOJB30BAHUM MAaTEMAaTHUUYECKUX METOJ0B
pelleHus 3ajaa4, MPOBOJUThH pacu€Thl HA OCHOBAaHUHM MMEIOIINXCS JTaHHBIX,
aHAIM3UPOBATh PE3YJIbTaThl W KOPPEKTUPOBATH METOJIbI PEIICHUS C
y4€TOM TMOJTYYEHHBIX PE3yJIbTaTOB;

pemiaTh KauyeCTBEHHBbIC 3a7auM, TpeOyrolue NpUMEHEHHUs 3HAaHUM U3
pa3HbIX pa3lieloB Kypca (U3MKH, a TaKKe MHTErpaly 3HaHUW U3 APYTHX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIAa: BBICTpAWBaTh JIOTUYECKYIO
LEMOYKY PACCYKICHHUIN C OMOPO Ha M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 (GU3UUECKUE SIBJICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIs1 OOBSCHEHUS OCHOBHBIX
MIPUHIIMIIOB pabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOMWCTB
Y TEXHOJIOTHYECKUX TPOIIECCOB;

NPUBOJAUTL TIPUMEPHI BKJIaJa POCCHUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBICHEHHE IPOIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIICHUBATh MOCIEICTBUS OBITOBOW M MPOU3BOJACTBEHHOM
NEATEeIbHOCTH YEJIOBEKAa, CBS3aHHOW C (PU3WYECKUMHU TMpOLecCaMM, C
MO3UIIMKN IKOJIOTHUECKON 0€30MacHOCTH, MPEICTABICHUN O pallMOHAILHOM
MPUPOJIONIOIH30BAHUH, a TAKXKE Pa3yMHOM HCIIOJb30BAaHUM J1OCTUKEHHIMA
HAYKM W TEXHOJOTUH IS JadbHEMIero pa3BUTHS YEJIOBEYECKOTO
oO1ecTBa;



MPUMEHATh Pa3IUYHBIE CMOCOOBI paboThl ¢ HUH(MOpMalmend (HU3NUIECKOTO
COJIepKaHUsl C  HCIOJb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUH, TPU STOM HCIOJIb30BaTh COBPEMEHHbIE HHPOPMAIMOHHBIC
TEXHOJIOTUU I TIOMCKA, TepepadOTKH U TMPEIbSBICHUS Y4eOHOU U
HAYYHO-TIOMYJSIPHOW WHGOPMAIUU, CTPYKTYPUPOBAHUS W WHTEPIPETAIUU
uHbOpMallMK, TOJYYEHHON W3 pAa3IUMYHBIX HCTOYHUKOB, KPUTHUECKH
aHAIM3UPOBATH  MOJy4YaeMyr0  HHQOpMaIMil0 M OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE WMEIOIIMXCS 3HAHWW, TaK W HAa OCHOBE
aHaM3a UCTOYHHUKA MH(pOpMaIuy,

MIPOSIBIISITH OpTaHu3alMOHHBIC u M03HABATEIIHLHBIE YMEHUS
CaMOCTOSITEIBHOTO ~ MPUOOpPETEHWs] HOBBIX  3HAHWM B MpoIecce
BBITIOJIHEHUS] TMIPOEKTHBIX U y4€OHO-UCCIIE0BATENbCKUX PAdOT;

paboTaThb B TpyHIe C HCHOJHEHUEM pPa3IMYHBIX COIHMAIBHBIX POJIEH,
TUIAHUPOBATh Pa0OTy TPYMIIbI, PAMOHATIBHO PACHPENEIATh AESTEIbHOCTD
B HECTAHJAPTHBIX CHUTYallMsAX, QJICKBATHO OIICHWBATHh BKJIAJ KAXKIOTO U3
YYaCTHUKOB T'PYIIIBI B PEIICHHE pacCMaTpUBAEMOMN MPOOIEMBbI;

MPOSIBIISAITH MOTUBALIMIO K Oyayiied npodeccuoHanbHON EeSITeIbHOCTH 10
CHEIUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOQuIIs.

K xoniy oOydenuss B 11 Kiaacce TipeAMETHBIE pE3yNbTaThl Ha YIIIyOJIEHHOM

YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

MOHMMATh  poOJb (QU3MKKM B  SKOHOMHUYECKOM, TEXHOJOTUYECKOM,
COLIMANIHOM M ATHYECKOM cepax NesTeTbHOCTH YeJoBeKa, POJib U MECTO
(¢U3MKKM B COBPEMEHHOW HAy4YHOW KapTHHE MHUpa, POJIb ACTPOHOMHUHU B
MPaKTUYECKONW  JEeATETbHOCTH 4YeJOBeKa U JalbHEHIIeM  Hay4dHO-
TEXHUYECKOM pPa3BUTHM, 3HAUEHHE OMNMCATEIbHOW, CHCTEMATHU3UPYIOUIEH,
OOBSICHUTEILHON M TMPOTHOCTUYECKOW (PYHKIMN (UHUECKOW TEOpUU —
ANEKTPOJAUHAMUKH, CHEUUAIBHOM TEOPUHM OTHOCHUTENBHOCTH, KBAaHTOBOM
¢bu3uky, poib (QU3MUECKOW TEOpUU B (POPMHUPOBAHUM TPEACTABICHUNA O
bu3nyeckoil KapTUHE MHpaA, MECTO (U3NUECKON KapTHHBI MUpa B 00IIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEICTAaBICHUNA O MPUPOJIE;
paznuyarh YCJIOBUSL TNPUMEHUMOCTH MoOJeie (Qusumueckux Ten u
MIPOIIECCOB  (SIBJIEHUI): OJHOPOJHOE DJIEKTPUYECKOE U OJHOPOJHOE
MAarHUTHOE MOJIsI, TApMOHUYECKUE KOJIeOaHusi, MaTeMaTUUYECKUI MasTHUK,
UCAIBHBIA TPYKUHHBIA MaATHUK, TapMOHUYECKUE BOJIHBI, HJCaTbHbIMI
KoJie0aTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJEJNE aroMa, aTOMHOTO siJipa U
KBAaHTOBOM MOJICJIN CBETA;

paznuyarh yclioBUA (TpaHMIbl, OOJacTH) MNPUMEHUMOCTH (U3HUECKHUX
3aKOHOB, NOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHMYEHHOCTh MCIOJB30BAaHMSI YACTHBIX 3aKOHOB;



aHAJIM3UPOBATH U OOBSICHATH SJEKTPOMArHUTHBIE MPOLIECCHI U SIBJICHUS,
UCIOJIb3YSl OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI AJIEKTPOJUHAMUKH U
CHeIHaTbHOM TEOPUH OTHOCHUTEIILHOCTHU (3aKkoH COXpaHEeHHUSI
ANEKTPUYECKOro  3apsiza, cuina Awmmepa, cuia JlopeHma, 3akoH
AJIEKTPOMArHUTHOM  WHIYKIIWH, npaswio  JleHua, cea3p  OJIC
CAMOUHAYKIIMA B JJIEMEHTE DJIEKTPUYECKOW LEMU CO CKOPOCTHIO
U3MEHECHHUSI CWIbl  TOKa, MOCTYJaThI CHEIMATILHOM  TEOpHH
OTHOCHUTEIBHOCTU DUHIITEIHA);

aHAJIM3UPOBATH U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SIBJICHUS, UCIIOJb3YS
MOJIO)KEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHe  OUHINTEHHA 1S
doToapdexra, mepBed U  BTOpOM mocTynaarel bopa, npuHUMN
COOTHOIIIEHUST HeompenenéHHocren ['eisenOepra, 3aKOHBI COXpPaHEHUS
3apsI0BOTO M MAacCOBOTO YHCENl M DHEPIHH B SIAEPHBIX PEAKIMAX, 3aKOH
PaIMOaKTUBHOTO pacnaaa);

ONMCHIBATh (PU3MYECKUE TPOIECCHl W SIBJICHUS, HCIOJB3Ysl BEIMYUHBI:
HANPSIKEHHOCTh AJIEKTPUUECKOTO MOJIsI, MOTEHIUAT JJIEKTPOCTATUUYECKOTO
MoJisi, Pa3HOCTh TMOTEHIMAJIOB, JJCKTPOABWXKYIIAS CHJA, WHAYKIHS
MAarHUTHOTO TMOJisl, MarHUTHBIM TOTOK, cuia AMIepa, HHIYKTUBHOCTD,
ANEKTPOJIBIDKYIIAsl CHJa CaMOMHIYKIUHM, SHEPIHs MAarHuTHOTO TOJIA
MPOBOJHUKA C TOKOM, PEISTUBUCTCKHA WMIYJbC, TIOJIHAS DHEPTHs,
DHEPTUS TIOKOSI CBOOOJHOW 4YAaCTHUIBI, JHEPTHUS U UMITYJILC (HOTOHA,
MacCOBO€ YMCIIO U 3apsij s/ipa, SHEPTUS CBSI3U Spa;

OOBSICHITh 0COOEHHOCTH MIPOTEKAHUS bu3HUecKuX SABJICHUM:
AIEKTPOMArHUTHAS MHIYKIHSA, CAMOUHIYKIUS, PE30HAHC, HHTEPEpEeHIINSI
BOJH, Judpakius, AUCIEpPCHs, TIOJHOE BHYTPEHHEE OTpaKEHHE,
dborosnexktpuueckuit  dpdexkr (dborodrddekr), ampda- u Oera-pacmaabi
anep, raMMma-u3iaydeHue saep, (U3NYecKue MPUHIMIBI CHEKTPAILHOTO
aHaim3a M paboThI Jla3epa;

ONpENENATh HaNpaBJIEHUE HHIYKUMU MArHUTHOTO TOJiE MPOBOJHHUKA C
TOKOM, CUJibl Amriepa u cuiibl JIopeHua;

CTPOUTH M300paKEHUE, CO3/1aBaeMOE IJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M,
Y PaCCUMTHIBATh €r0 XapaKTEPUCTUKU;

MPUMEHSATH OCHOBOIIOJIAralolue acTPOHOMUYECKUE TMOHSATHUSA, TEOPUU H
3aKOHBI  JUI1 aHamM3a W OObsCHEHHA  (UBMYECKHUX  IPOILIECCOB,
MPOUCXOASUIMX B 3BE37aX, B 3BE3HBIX CHUCTEMaX, B MEXKIaJaKTUUYECKOI
cpelne; ABMKEHUs] HeOECHBIX TeJ, BOJIIONMU 3BE3N U BeeneHHo;
MPOBOJUTH  UCCIIEJOBAHUE 3aBUCUMOCTEH (U3MYECKHX BEJIUYUH C
UCIIOJIb30BAaHUEM  TIPSIMBIX ~M3MEPEHM, TPU OTOM KOHCTPYHUPOBATh
YCTAaHOBKY,  (DUKCHUpOBaThb  pE3yJNbTaThl  IOJYYEHHOM  3aBUCHMOCTHU



¢u3nuecKuX BeMMYMH B BHUAE TIpapukoB ¢ Y4ETOM aOCOIIOTHBIX
MOTPEIHOCTE  U3MEPEHHH,  JeJaThb  BBIBOABI  II0  pe3yibraram
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIE U3MEpPEHUs (U3MUECKUX BEJIMYUH, TPU OTOM
BBIOMPATh ONTUMAJBHBI METOJI W3MEPEHHsI, OICHUBATh aOCOJIOTHBIE W
OTHOCUTEJIbHBIE MOTPEIIHOCTU MPSIMbIX U KOCBEHHBIX W3MEPECHHIA;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEJIOKEHHON TUIIOTE3bI: IIAHUPOBATh
AKCIIEPUMEHT, COOHMpaTh 3KCIEPUMEHTAIbHYI0 YCTAaHOBKY, aHAIU3HPOBATh
MOJIyYCHHbIE pPE3yJbTaTbl U JIeNlaTh BBIBOJ O CTaTyce MpeasIOAKEHHOM
TUITOTE3bI;

OTIMCHIBATh METOJIbI TIOJyUYEHHUSI HAyUYHBIX aCTPOHOMUYECKUX 3HAHUIA,
coOoaTh npaBuia 0€30MacHOr0 TpyAa MPU MPOBEAECHUM HCCIEI0BaHUIMA
B paMKax y4yeOHOTO  JKCINEpUMEHTa, TMpakTUKymMa ©  y4eOHO-
UCCIIEOBATENbCKOM M TNPOEKTHOW JESITEIbHOCTH C HCIHOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1a0OpaTOPHOTO 000PYAOBAHHS,

pemiatb pacy€THble 3a7aud C SIBHO 33JaHHOM W HESBHO 3aJaHHOMU
¢bu3nyeckoil MoOJENbIO: Ha OCHOBAaHMM aHajiM3a YCJIOBUS BBIOMPATH
¢du3nueckre MOJENH, OTBEYarllre TpPeOOBaHUSM 3aJayd, IMPUMEHATH
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYIaThl (PU3NYECKUX TEOPUi
0Py  UCMHOJBb30BAaHMM  MaTeMaTHMYECKUX METOJIOB  peuleHus  3ajad,
MPOBOJUTH Pacu€Thl HA OCHOBAHUM WMEIOIIMUXCS JaHHBIX, aHATU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METOJAbI PEIICHHUS] C YYETOM MOJTy4EHHBIX
Pe3yNbTaTOB;

pemaTh KauyeCcTBEHHbIE 3a7auM, TpeOyrolue NPUMEHEHHUs 3HAaHUM H3
pa3HbIX pa3leloB Kypca (U3MKH, a TAaKKE€ MHTErpali 3HAHUN U3 APYIHX
NPEIMETOB E€CTECTBEHHO-HAyYHOTO IMKJIA: BBICTpauBaTh JIOTUYECKYIO
LEMNOYKY PacCyXIACHUN C OMOPOM Ha U3yyEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (pU3UUECKHUE SIBJICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHHUSI JUIsl OOBSCHEHUS OCHOBHBIX
MPUHIMIIOB Pa0OThl U3MEPUTEIBHBIX MPUOOPOB, TEXHHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX MPOILIECCOB;

NPUBOJAUTH TPUMEPHl BKJIaJa POCCHUUCKHX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSACHEHHE MPOILECCOB OKPY>KAIOIIETO
MHpa, B Pa3BUTUE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATH U OLICHUBATh MOCIEIACTBUS OBITOBOW M MPOU3BOJACTBEHHOM
JESTEIbHOCTH YeJIOBEKa, CBA3aHHOW C (U3MUECKUMH NpoLeccaMH, C
MO3UIMIA 3KOJIOTUYECKOW 0€30MacHOCTH, MPEICTaBICHUH O PalOHAIBHOM
NPUPOJONOIb30BAHUM, a TAKXKE PA3yMHOM HCHOJIb30BAaHUU JOCTHKEHHUN



HAyKM ¥ TEXHOJOTUH JUid JajJbHEMIero pa3BUTHS 4YeIIOBEYECKOIO
00IIecTBa;

MPUMEHSTh Pa3IUYHBIE CHOCOOBI paboThl ¢ MHpoOpMauuel (U3NIECKOro
COJIEp)KaHUs C  WCMOJB30BAaHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX
TEXHOJIOTUH, TPHU STOM HCIIOJB30BaTh COBPEMEHHBbIE WH(POPMAIMOHHBIE
TEXHOJIOTUU i1 TIOMCKAa, MepepadOTKM U MPEIbsBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U HHTEPIIPETAIIH
uHpOpMAIMY, TOJYYCHHONW W3 pPa3IMYHBIX HWCTOYHUKOB, KPUTHUECKU
aHAM3UPOBATh  TONydyaeMyrd  WHPOpMAIMIO W OICHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HUMEIOIIUXCSl 3HAHW, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA UH(OpMAIINH;

MPOSIBIISAT OpTaHu3alMOHHbBIC u M03HABATEIIHLHbBIE YMEHUS
CaMOCTOSITEIBHOTO ~ MPHUOOpETEeHWs] HOBBIX  3HAaHWM B Mpolecce
BBITMOJIHEHUS] TPOEKTHBIX U Y4E€OHO-UCCIEA0BATENbCKUX PaboT;

paboTaTh B TpyNIe C HCHOJHEHUEM pa3JIMIHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYIIIbI, PAIMOHATIBHO pacCpeeisTh NESITeLHOCTD
B HECTAHJAPTHBIX CHUTYaIUsX, aJICKBATHO OIICHWBATh BKJAJ KAXKIOTO U3
YYaCTHUKOB TPYIIIBI B PEIICHUE paccCMaTpUBaeM Ol MpoOIeMBbl;

MPOSIBJIATh MOTUBAIMIO K Oymymiel nmpodeccnoHanbHON e TENFHOCTH TI0
CHEIMATIBHOCTAM (DU3UKO-TEXHUIECKOTO MPOQUIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnyecTBo yacos JJIeKTPOHHBbIE
Ne HaunMeHoBaHue pa3/ieJioB U TeM (undposbie)
KonTtposbnubie | IlpakTHyeckue
n/n NporpaMMmblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypcsbl
Pazzen 1. HAYUHBIA METO/ IO3HAHMS IIPUPO/IbI
1.1 Hayunblii MeTO O3HAHUS IPUPOBI 6
Utoro no pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpIOTO TENa 5 1
24 3aKOHBI COXpAaHEHUSI B MEXaHUKE 10 1
Hroro no paszneny 35
Pazpen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU TEOPUU 15 1
3.2 Tepmonunamuka. TenaoBble MAIITHBI 20 1
13 ArperatHble coCTOsIHUS BelecTBa. PazoBbie 14 )
' HIePEXO/IbI
Hroro no paszneny 49
Pazpen 4. JIEKTPOJINHAMUKA
4.1 DNEKTPUUECKOE MoJIe 24 1
4.2 IToCTOSIHHBIN 2JIEKTPUYECKHAN TOK 24 1




4.3 Toxku B pa3iIMuHBIX cpeaax 6
Uroro no pazneny 54
Paznen 5. PUSUYECKHWI MMPAKTUKYM
5.1 Ou3nyecKuii MPakKTUKYM 16 16
Uroro no pazneny 16
Pe3epBHOE Bpems 10
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KVIACC

KoumnyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3/ieJioB U TeM undposbie
Ne ni/m P Kontpoabnbie | IlpakTHyeckue (uscpp )
NPOrpaMMbIl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pazpen 1. JIEKTPOJANHAMUKA
1.1 MarsuTtHoe nosne 14
1.2 DNeKTpOMAarHUTHAst MH YKL 13 1
Uroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanndeckue KoeOaHus 10
2.2 DNeKTpOMarHuTHbIE KoJeOaHUs 15
M
’3 €XaHUYECKHUE U 3JIEKTPOMATHUTHbBIE 10 {
BOJIHBI
2.4 OnTuka 25 1
Hroro no paszneny 60

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPAUHA OTHOCHUTEJIBHOCTH

3.1 Ocuosel CTO 5 1
Htoro no pazneny 5
Pa3znen4. KBAHTOBAS ®U3UKA

4.1 KopnyckymspHo-BOIHOBOH Tyaan3M 15

4.2 ®duzuka aroma 5

13 ®du3nKa aTOMHOTO S/Ipa U 3JIEMEHTaPHBIX 5

YaCTUIL




Hroro no paszneny

25

Pa3nen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU

5.1 DNIEeMEHTBI aCTPOHOMHUH U aCTPODHU3UKHU 12
Hroro no pazgeny 12
Paznen 6. PUSUYECKHWI MMPAKTUKYM
6.1 ®u3nYeCKUil IPAKTUKYM 16 16
Hroro no paszneny 16
Pa3znen 7. OBOBIIAIOIIEE ITIOBTOPEHHUE
Cucremarnsanusa 1 00001meHne
71 IPEIMETHOIO CO/IEP KAHMS U OTIbITa 15
' JeSITeTbHOCTH, PUOOPETEHHOTO TPU
u3ydeHuu kypca ¢pusuku 10 — 11 knaccon
Hroro no paszneny 15
Pe3epBHOe Bpems 10
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16







ITIOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KousmnuecTBO 4acos

Bcero

KonTtpoJsbHbie
padoThI

IIpakTyeckue
padoThI

Jlara
U3y4deHust

DJIeKTPOHHBbIE
nu@poBbIe
o0pa3oBaTeJIbHbIE

pecypcsbl

®duszuka — pyHaaMeHTaNIbHas HayKa O
npupoje

Hayunslii MeTO MO3HAHUS U METOIBI
UCCIeIOBaHUS (PU3NIECKUX SBICHUMA

DKCIEpUMEHT U TEOpHsI B IpoIiecce
no3HaHus npuposl. Habmonenue u
JKCTIIEPUMEHT B (pU3UKe

CriocoObl u3MepeHust PU3NUECKUX BETNYNH

AOCOIIIOTHAA M OTHOCUTEIIHHAS
MOTPEIHOCTH U3MEPEHHH PUINUECKUX
BCIIMYUH

MonenupoBanue B pusnke. Poias u mecto
¢usuku B GopMUpOBaHUU COBPEMEHHOM
Hay4HOH! KapTHHBI MUDPA, B IPAKTUYECKOU
NEeATEIILHOCTH JIFOJIeH

Mexannueckoe aBukenue. CucreMa
orcyera. OTHOCHTEILHOCTh MEXaHUUECKOTO
nerkenus. [Ipsmast u oOpatHas 3agadn
MEXaHUKH

Pannyc-BexkTop MaTepuaabHON TOUKH, €TO
IIPOCKLIMM HA OCH KOOpAUHAT. TpaeKkTopusi.




[Tepememenne. Ckopocts. MIX mpoekuuu Ha
OCH KOOpPJIMHAT

PaBHOMEpPHOE TPAMOIIMHENHOE ABH)KEHUE.
I'padmueckoe onucaHue paBHOMEPHOTO
IIPSIMOJIMHENHOTO IBUKEHHUS

10

CrnoxeHue nepeMeneHuii U CKOpOCTEH.
Pemenue 3amau

11

JlabopaTtopnas padora Nel «M3yuenue
HEPaBHOMEPHOTO JABHKEHHUSI C LIEJIBIO
OTIpe/IeNIEHUsI MTHOBEHHOM CKOPOCTH»

12

HepaBHomepHoe aBuxeHne. MrooBeHHas
CKOpOCTh. Yckopenue. [Ipsmonuneitnoe
JIBUKEHHE C TOCTOSIHHBIM YCKOPEHUEM

13

JlabopaTtopHas padora Ne2 «I3mepenue
YCKOPEHUS IPU IPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBUKEHUU T10
HAKJIOHHOM IJIIOCKOCTHY

14

I'padmyeckoe onucanue NpsIMOIMHEHHOTO
JIBUKEHUS C TIOCTOSIHHBIM YCKOPEHHEM

15

CBoOosiHOE MajicHue. Y CKOpeHue
CBOOOHOrO IMaJeHusl. 3aBUCUMOCTD
KOOPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpaduku

16

JIBI>xeHue Tena, OpOIeHHOTo MO YIJIOM K
TOPU30HTY

17

JlaGopaTopHasi padora Ne3 «/3yuenue
JBUYKEHHUS TeJa, OpOIIEHHOTO
TOPU30HTAIBHOY




18

KpuponnHuelinoe neuxenue. JBrKeHue 1o
OKPYKHOCTH. YTJIOBas U JUHENHAs
ckopocTs. [lepnon n yacrora.
LleHTpOoCTpEMUTENBHOE U TIOJIHOE
YCKOpEHHE

19

KonTtpoabHas padora 1o reme
"Kunemartuka"

20

Ilepsenii 3axon HeroTona. MHepuuanbuble
cucteMsl otcuéra. [IpuHuun
OTHOCUTENBHOCTH [ asmites.
HewnnepnuanbHble cucTEMBI OTCYETA

21

Cuna. PaBHogei#cTBYtOIAs cuina. Bropoi
3akoH Hrrotona. Macca

22

Bzaumopericreue Ten. TpeTuii 3aK0H
Hrrorona

23

[Ipunnun cyneprio3unuu cui. Pemenne
3a/1a4 Ha [IPMMEHEHHE 3aKOHOB HbroTOHa

24

JlabopaTtopHasi pabora Ned «3yuenue
JIBUKEHUS TeJla IO OKPYKHOCTH €
IOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO»

25

JlabopaTopHasi padora NeS «IIposepka
THUIIOTEC3bI O HE3AaBUCUMOCTH BPECMCHU
JBIDKEHHS OpycKa M0 HaAKJIOHHOM TIOCKOCTH
Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacCh»

26

3aKOH BCEMUPHOTO TATOTEHHS.
OKBUBAJICHTHOCTb I'PAaBUTALIMOHHON U
WHEPTHOM MaccChl

27

Cuna TspKeCTH M yCKOpeHHe CBOOOJHOTO




naacHusAa

28

JIBukeHue HeOECHBIX TN U UX
HCKYCCTBEHHBIX CITYTHUKOB. IlepBas
KOCMHUYECKas CKOPOCTh. 3akoHbI Kerutepa

29

Cuna ynpyroctu. 3akoH ['yka. Bec tena

30

JlabopaTtopHasi paGora Ne6
«HccnenoBanue 3aBUCUMOCTH CHJT
YIPYTrOCTH, BO3HUKAIOIIMX B IPY>KUHE U
pe3uHOBOM 00pa3slie, 0T UX AePopMaLum»

31

Cuna tpenus. [Ipupona v BUIbI CHAJT TPEHUS.
JIBH>KEHHE B )KUJIKOCTH U Ta3e ¢ y4ETOM
CHJIBI COITPOTUBIICHUS CPEIbI

32

JlaGopaTopHasi padora Ne7 «3mepenue
ko3 puIeHTa TpEHUS 110 BETUYHHE

YIJIOBOTO KO3 (pHUInEHTa 3aBUCUMOCTH i,
(N)

33

Hasnenue. I'uapocraTuyeckoe JaBiIcHUE.
Cuna Apxumena

34

AbcomoTHO TBepoe Teno. [TocTymnarensHoe
U BpalllaTeIbHOE JIBUYKEHUE TBEPAOTO Tea

35

MoMeHT cHIBI OTHOCHUTEILHO OCU
BpameHus. [lnedo cumbl

36

CrnoxxeHue cuil, MPUII0KEHHBIX K TBEPAOMY
teiy. LleHTp TshkecTu Tena. Y cioBus
PaBHOBECHS TBEPJIOTO Tena. Buel
paBHOBeCHS

37

JlabopaTopHasi padora Ne§
«HccnenoBanue ycioBuii paBHOBECHUS




TBépI[OFO TCJIa, UMCIOLICTO OCh BPAILLICHU S

38

Pemenue 3amau

39

KonTtpoabnas padora no teme "J[nHamuka.
Cratuka TBEepaoro tena'

40

NMnynbsc MateprabHONM TOYKH, CUCTEMBI
MaTepUaNIbHBIX TOUEK. L[eHTp Macc cucTteMsl
MaTepHaJIbHBIX TOYEK. TeopemMa o0 JBUKECHUU
LIEHTpa Macc

41

NMmynbe cuibl 1 BI3MEHEHNUE UMITYIThCa
TeJa. 3aKOH COXPAHEHHS UMITYJIbCA.
PeakTuBHOE IBUXKEHUE

42

JlabopaTtopnas padora Ne9 «I3mepenue
UMITYJIbCa TeJa IO TOPMO3HOMY ITyTH»

43

MoOMEHT UMITyJIbCa MaTepUATLHON TOUKH.
[IpencraBnenue 0 COXpaHEHMU MOMEHTA
HNMITYyJIbCa B HECHTPAJIbHBIX IMOJIAX

44

Pemenue 3amau

45

PaGoTa cuibl Ha MaJIOM ¥ HA KOHEYHOM
nepememeHnu. ['papuueckoe
npeacTaBiIeHue padOThI CHIIBL. MOIIHOCTD
CHUIJIbI

46

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KNHETUYECKON YHEPTUU
MaTepUaIbHOU TOYKH

47

[loreHunanbHbIE U HENOTEHMAJIBHBIE CUIIBIL.
[TorenuuanbHas 3Heprus. Bropas
KOCMHYECKasi CKOPOCTh

48

TpeTBH KOCMHYECKast CKOPOCTb. CBs13b




paboThl HEMOTEHIINAIBHBIX CUIT C
M3MEHEHUEM MEXaHUYECKOW YHEPTUH
CHUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOU SHEPTUM

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

49 VYpasuenue bepuymiu uist uneanbHoOU
KUIKOCTH

50 KonTponbnas padora 1o teme "3aKkoHbl
COXpaHEHHUs B MexaHuKe"
PazBuTure npeacraBieHuii 0 npupoe

51 ter1oTel. OcHoBHBIE MoNoxeHuss MKT.
Hudodysus. BpoyHoBckoe ABUKEHHE
CrpoeHue ra3000pa3HbIX, )KUJIKUX U

52 TBEPABIX Tel. XapaKTep ABIKCHUS U
B3aMMO/ICHICTBHUS YaCTHI] BEILIECTBA
Macca u pazmepsl MOJIEKYJ (aTOMOB).

53 KonuuectBo BemecTBa. [locTosiHHas
ABorajipo

54 Temnepatypa. TemioBoe paBHOBECHE.
IlIxana [enscus

55 Pemenue 3agau

56 W neanpublii ras. I'a3oBble 3aKOHEI

57 Ypasaenue Menneneesa-Knaneiipona.
Pemenue 3anau

53 AOcomoTHas TeMIieparypa. 3aKoH
Hanbrona

59 W3onporuiecchl B naealbHOM rase ¢

IMOCTOAHHBIM KOJTMYCCTBOM BCIICCTBA




60

I'paduueckoe mpeacrapneHue
U30IMPOIIECCOB: U30TEPMa, U30X0pa, n300apa

61

JladopaTopHasi padora NelQ «IIposepka
YpaBHEHUS COCTOSHUS

62

OcnoBHoe ypaBHenue MKT

63

Pemenue 3amau

64

CBs13b a0COMIOTHOM TeMIIEpaTyphbl
TEPMOJIMHAMHUUYECKON CUCTEMBI CO CPEAHEN
KUHETHYECKON YHEPTUEN MOCTYNAaTEIbHOTO
TEIJIOBOTO JABUKEHHUSI €€ YacCTHIL

65

O0001IEHME U CUCTEMATHU3ALMS 3HAHUH 10
teMme "OcaoBer MKT"

66

KonTposnbHas padota o Teme "OCHOBBI
MKT"

67

Tepmoaunamuyeckas cuctema. 3ajlaHue
BHEIIHUX YCI0BUM 1yt TJI cucrteMsl.
Buenmnue v BHyTpeHHUE ITapaMeTphl.
[Tapametpsrl T/ cucTemsbl Kak cpeaHue
3HAYEHHUs] BEJINYUH, OIUCHIBAIONIMX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

68

Hynesoe Hayano TepMOJIMHAMUKH.
Camomnpowu3sBosibHas penakcanus T /1
CHCTEMBI K TEIUIOBOMY PaBHOBECHUIO

69

Monens naeaapHOro raza B
TEPMOJAMHAMMKE. Y CIIOBUS IPUMEHUMOCTH
3TOH MOJEIHN

70

VYpasuenue Menzeneesa-Knanelpona u
BBIPAYKEHUE NIl BHYTPEHHEN YHEPTUH




71

BeipasxeHue 17151 BHyTpEHHEH SHEPTHU
OJIHOATOMHOTI'O UJI€aJIbHOTO Ia3a.
KBasucraTtuueckue u HecTaTHUYECKHE
IPOLECCHI

72

DneMeHTapHasi paboTa B TEpMOAMHAMHUKE.
Brerancnenue pabotsl o rpaduky mporecca
Ha pV-auarpamme

73

Tennonepenaya kak crocod H3MEHEHUS
BHyTpeHHell sHepruu T/] cuctemsbl 0e3
COBEpIIEHUSI paObOTHI

74

KOHBCKHI/IH, TCIJIONTPOBOAHOCTD, U3TTYYCHUC

75

KoanyectBo TemioThl. Tem1oéMKOCTE Tena.
VY enbHas U MOJISIpHAs TEIIOEMKOCTH
BEILECTBA. Y IeJIbHAS TEIUIOTA CTOPaHHUs
TOILINBA

76

Pacuér xonmuecTBa TENIOTHI IPU
TeIIonepeaayde

77

[onsaTue 06 aguabaTHOM npouecce. [lepoiit
3aKOH TePMOJIMHAMHKH

78

KonnyecTBo TemnoTs! M paboTa Kak Mephl
WU3MEHEHMs BHyTpeHHen sHeprun T/1
CUCTEMBI

79

Bropoii 3aK0H TepMOTUHAMUKH 15
PaBHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB.
HeoOpaTumMocTh MPUPOIHBIX MTPOLIECCOB

80

HpI/IHI_II/IHBI ,Z[efICTBI/IH TCIIJIOBBIX MAallIMH.

KITA

81

Maxkcumanbraoe 3Hauenue KIT/I. T{ukn




Kapno

82

Pemenue 3amau

83

DKOJIOTHYECKHE ACIIEKTHI UCIIOIHL30BAHMS
TEIUIOBLIX ABUTATENICH. TermioBoe
3arpsi3HEHUE OKPYXKAIOIIEeH CpeJibl

84

Pemenue 3amau

85

O06o01eHre U cucTeMaTH3alus 3SHAaHUH 110
teme "Tepmoaunamuka. TernoBsie
ManmHbI"

86

KonTponbnas padora no teme
"Tepmonunamuka. TemnoBble MalMHbI"

87

[TapooOpa3oBaHue U KOHACHCAITUS.
Hcnapenue u kuneHue. Y ieiabHas TEIoTa
napooOpa3zoBaHus

88

JlabopaTopHasi padora Nell
«HccnenoBanue npouecca OCTbIBAaHUS
BELIECTBA»

&9

HacpllieHHbIE M HEHACBIILEHHBIE MApPBI.
KauecTBeHHas 3aBUCUMOCTh IJIOTHOCTH U
JTaBJICHUSI HACBIILIEHHOT'O 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTD OT
00bEMa HACBIILEHHOTO Napa. 3aBUCUMOCTb
TEMIIEPaTypbl KUTICHHS OT JaBICHUS B
KUIKOCTH

90

BnaxxnocTtb Bo3ayxa. AOCOIOTHAS U
OTHOCHUTENbHAS BIAKHOCTD

91

Pemenue 3amau

92

Tsépnoe teno. Kpucramnmueckue u




amop(HbIe Tena. AHU30TPOIHSI CBOWCTB
KpPHUCTAJIIOB

93

[InaBnenue u kpuctam3amnus. Y 1eiabHast
TertoTa rasieHus. Cyonumanms

94

Hedopmanmu TBEpAoro Tena. Pactshkenue n
cxartue. Casur. Moayns FOwura. [Ipenen

yrpyrux aedopmanui

95

TenoBoe pacumpeHue KuJIKOCTe u
TBEPIBIX TEJ. AHTAPMOHHU3M TETIOBBIX
KOJIEOAHUH YaCTHIL BEIIECTBA

96

IIpeoOpa3oBanue 3HEepruu B (ha30BBIX
nepexoaax

97

ypaBHeHI/Ie TEIJIOBOro OajaHca

98

Pemenue 3amau

99

[ToBepxHocTHOE HaTspkeHUe. Kanniisipable
siBIeHUs. [{aBneHue o MCKpUBIEHHOU
IOBEPXHOCTHIO KUIAKOCTU. Dopmyna
Jlanmaca

100

JlaGopaTopHasi padora Nel2 «IM3mepenue
K03 PUITEHTA TOBEPXHOCTHOTO
HATSOKECHUSD

101

0O0001IEHNE U cCUCTEMATH3ALM 3HAHUH 10
Teme "ArperatHble COCTOSIHHS BELIECTBA.
®da3oBble nepexoibl"

102

KonTtposbHnas padora no teme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®da3oBble epexoIbl"

103

9J'ICKTpI/I3aLII/I}I TEI U e€ MpOSABJIICHUS.




DnekTpuueckuid 3apsia. JlBa Buga
JJIEKTPUUECKUX 3apsaoB. [IpoBoaHuKH,
JIURJICKTPUKH U TIOJTYITPOBOTHUKH

104 DJIeMEHTapHBIN ATIEKTPUUECKUM 3aps/I.
3aKOH COXpaHEHUs NEKTPUUECKOTO 3apsaaa

105 B3anmonerictue 3apsnoB. Toueunsie
3apsabl. 3akoH Kynona

106 Pemienune 3amay

Onektpuueckoe nose. Ero aeiicteue Ha
ANIEKTPUUECKHUE 3aPSsIIbI

107

Hanpsx€HHOCTB 3JIEKTPUYECKOTO MTOJIS.
108 [poOusrit 3apsin. JInaUKM HAPSDKEHHOCTH
3JeKTpU4ecKoro nosus. OnHopogHoe

DJICKTPUYICCKOC ITOJIC

[ToTeHUMATBHOCTH ATEKTPOCTATUUECKOTO
109 noJiga. Pa3HOCTh MOTEHIINATIOB U
HaIpsDKEHHUE

[TorenuuanbHas >HEprus 3aps/a B
110 3JIeKTpocTatudeckom nosie. [Torenuman
AJIEKTPOCTATHYECKOTO TOJIS

CBs3b HANPSKEHHOCTH MOJISL M PAa3HOCTH
111 MMOTEHIUAJIOB JISL BJIEKTPOCTATHYECKOTO
oI

12 [IpuHLMI CynepO3ULUN DIEKTPUUECKUX
MoJIEN

113 Pemenue 3amau

114 ITone Toueunoro 3apsnaa. [lone paBHOMEPHO

3apsHKEHHOM cdepsl




[lone paBHOMEPHO 3apsHKEHHOTO 110 00BEMY

115 mapa. Ilosrle paBHOMEpHO 3apsKEHHON
0ECKOHEUHOH MIIOCKOCTH

116 [TpoBOIHUKH B 3JIEKTPOCTATUUECKOM MOJIE.
VYcnoBue paBHOBECHS 3apsA10B

17 JMpneKTpUKY U TTOJIYIIPOBOTHUKH B
3JIEKTPOCTATUYECKOM I0JIe
Kongencarop. DnekTpoéMKoCTh

118 KOHJIEHCATOpa. DIEKTPOEMKOCTH IIIOCKOTO
KOHJIeHCaTopa
JlabopaTtopnas paGora Nel3 «M3yuenue

119 IIPOTEKAaHMs TOKA B LEIH, COJEpKALLECh
KOHJICHCATOP»

120 [TapannensHO€e coeAMHEHNE KOHIEHCATOPOB

121 ITocnemoBarebHOE COeTUHECHHE
KOHJICHCAaTOPOB

122 OHeprus 3apsHKEHHOr0 KOHAEH caTopa

123 Pemmenne 3amau

124 JIBrKeHME 3apsKEHHOM YaCTUIIBI B
OJIHOPO/JHOM 3JIEKTPUYECKOM I10JIE

125 Pemenne 3anau

126 O06o001eHre U cucTeMaTH3alus 3SHAaHUH 110
TeMe "DnexTpudeckoe noiue"

127 KonTtposbHnas padora no teme
"OnexTpudeckoe nose"
Cuna toka. [locTostHHBIN TOK. Y Cll0BUS

128 CYLIECTBOBAaHMS IIOCTOSIHHOTO

QJICKTPUYICCKOI'O TOKa




129

Hcrtounuku Toka. Hanpsokenne u 3J1C

JlabopaTtopnasi padora Nel4 «3mepenue
CHJIbI TOKA U HAITPSHKCHUSA B LICITN

130 MOCTOSIHHOT'O TOKA IMPY MTOMOIIU
U3MEPUTETBHBIX TPHOOPOB)

131 3akon Oma /151 ydacTKa IEerH.
DIEKTPUIECKOE COMMPOTUBIICHUE
3aBUCUMOCTb COPOTUBIICHUS OTHOPOJIHOTO

132 MIPOBOJHUKA OT €r0 JUIMHBI U TUIOIATN
MOTIEPEYHOTO CEUCHUS

133 VY nenbHOE CONMPOTUBIECHUE BEILIECTBA.
Pemenue 3anau

134 [TocnenoBaTenbHOE, MapauieNbHOE,
CMEIIaHHOE COeAMHEHUE MTPOBOIHUKOB
JlabopaTopnasi padora Nel5

135 «HccnenoBanye cMEIIAHHOTO COSIUMHEHUS
pE3UCTOPOBY»

| Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX

36 nemneii. [Ipasmma Kupxroda

137 Pemenue 3agau

138 Pabora snexTpuueckoro Toka. 3akoH
Jxoyna —Jlenua

139 Pewenne 3agau

140 MonmHoCTh 3JIeKTpUYeCcKOoro Toka. TernoBas
MOILHOCTb, BbIACNIieMas Ha PEe3UCTOPE

141 Pemenue 3anau

142 O/1C u BHYTpEHHEE CONIPOTUBIICHUE

HCTOYHHKA TOKaA




3axon Oma 715 TOJIHOM (3aMKHYTOH )

143 . 1
3JIEKTPUUECKOM 1Ienu

144 JladopaTopnasi padora Nel6 «3mepenue |
OJ1C ¥ BHYTpEHHETO HCTOYHUKA TOKA»

145 Pemenne 3amgau 1

146 MomHOCTh UCTOYHMKA TOKA 1

147 Kopotkoe 3ambikanue 1

148 Konpaencarop B ienu noCTOSSHHOTO TOKa 1

149 Pemmenne 3amau 1

150 Pemenne 3agau no reme "llocTosHHbBIN |
AIEKTPUUECKUH TOK"

151 Pemmenne 3amau mo treme "I[locTosTHHEBIN |
3JIEKTPUYECKUU TOK"

152 Pemenne 3amau o teme "llocTosHHBIN 1
ANIEKTPUIECKUM TOK"

153 O06o001eHre U cucTeMaTU3alusI 3SHAHUH 110 1
teme "[locTOSAHHBIN eKTPUYECKUid TOK"

154 KonTtposbnas padora no teme |
"TTocTOSHHBIN 3IEKTpUUYECKUI TOK"
DneKTpudecKas IpOBOAMMOCTD Pa3IMUHbBIX

155 BELIECTB. DJIEKTPUUYECKUI TOK B METaJIax. 1
CBepXIpoBOIUMOCTb
DJIEKTPUYECKHI TOK B pacTBOPAX U

156 pacruiaBax 3JIeKTpoJIMTOB. 3akoHbl Dapanes 1
JUTSL DJIEKTPOIU3a

157 DneKTpUIeCKui TOK B razax. [lmazma 1

158 DNEeKTpUYECKUN TOK B BaKkyyme. BakyyMmHble 1




npubopsI

159

QHCKTpI/I‘-ICCKI/Iﬁ TOK B ITOJIYTPOBOAHHKAX

160

[omynpoBoAHMKOBBIE TTPHOOPHI

161

PesepBHblit ypok. O600IICHHE U
CHUCTEMAaTH3aIMsI 3SHAHUH 110 TEME
"Kunemaruxka"

162

PesepBHblit ypok. O6001IEHE U
CHUCTEMAaTHU3aIHA 3HAHUI [10 TEME
"Munamuka"

163

PesepBHelii ypok. O000ImIeHNE U
cucreMarusanusd 3Hauui mo treme "CraTtuka
TBepjoro tena"

164

PeseprubIii ypok. O6001meHue 1
CHUCTEMAaTHU3allMs 3HaHUH 110 TeMe "3aKOHEI
COXpaHEHHUs B MexaHuKe"

165

PesepBHblit ypok. O600IICHHE U
cucrtemMaTusanus 3HaHui 1o Teme "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKON Teopun"

166

PeseprubIii ypok. O600meHue u
CHCTEMAaTHU3aIM 3HAHUH 10 TEME
"Tepmonunamuka. TemnoBbie MalmHbI"

167

PezepHblil ypok. O6001meHne u
CUCTeMaTH3allHs 3HAHUH 110 TeMe
"ArperaTHble COCTOSIHHSI BELLIECTBA.
®a3oBble NEPEXObI"

168

PesepBHelii ypok. O000IeHHE U
cucremMaTusanusa 3HAHUU 10 TEME
"DnekTpudeckoe mnojue"




PesepBHbIit ypok. O600IIEHHE U

169 CHUCTeMaTHu3allus 3HAaHUU 110 TeEMeE 1
"TIoCTOSIHHBIN 2JIEKTPUYECKHM TOK"
PeseprubIii ypok. O600meHne u
170 cUcTeMaTHh3alus 3HaHui 1o Teme "Toku B 1
pasznu4HbIX cpepax”
OBIIEE KOJIMYECTBO YACOB I10 170 16

ITPOI'PAMME




11 KVIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
Ne Hara nu@poBbIe
a/ Tema ypoka Beero KonTpoabnbie | IlpakTnueckue H3yueHns | 0GpazoBaTebHEIe
padoThI padoThI pecypes!
B3aumonelicTBre NOCTOSSHHBIX MAarHUTOB U
1 IIPOBOJIHUKOB € TOKOM. MarHuTHOE 1oJIe. 1
l'unoreza Amnepa
Bekxrop marauTHOM nHAYKIUHU. [[ppHImn
2 CYNEPHO3UIIMA MATHUTHBIX TTOJIeH. JInHuun 1
MAarHUTHOW HHAYKIUH
3 MarauTHoe 110Jie IPOBOAHUKA C TOKOM. 1
OneiT Dpcrena
4 Cuna Amnepa, €€ HalpaBJICHHE U MOYJIb 1
5 Pemenue 3agau 1
6 [Ipumenenue 3akoHa Amrepa. 1
DNEKTPOU3MEPUTENIBHBIE TPUOOPHI
Cuna Jlopenna, e€ HanpaBIE€HUE U MOIYJb.
7 JIBr>keHue 3apsiKEHHOM YaCTUIIBI B 1
OJIHOPOJHOM MAarHUTHOM I0JIe
Pemenue 3amau 1
9 PaGora cumnsl Jlopenna 1
10 Pewenne 3agau 1
1 MarnuTtHoOe 1noJjie B BEeIECTBE. 1
deppoMarHeTuky, napa- U JuaMarHeTUKu
12 OcHOBHBIE CBOICTBA (heppOMAarHETHKOB. 1
[Ipumenenue peppomMarneTUKOB




13

Pemenune 3amay mo reme "Marautaoe mose"

14 Pemenne 3amad mo treme "MarautHoe 1oie"

s SIBneHue »IeKTpOMarHuTHOW WHTYKITHH.
[ToTok BeKTOpa MarHUTHOW MHTyKIITUT

16 O C unaykuuu

17 3aKO0H AJIEKTPOMArHUTHON HHIYKITUU
®apanes

18 Buxpeoe anexkrpuyeckoe nose. Toku Dyko

19 O/1C MHAYKUINH B ABHKYILMXCS
MPOBOJJHUKAX

20 Pemrenue 3amau

21 [TpaBuiio Jlenia

” WNunykTuBHOCTB. KaTylka HHIYKTUBHOCTH
B IICIIM IIOCTOSIHHOI'O TOKA

3 SBnenue camounaykuuu. /C
CaMOUHIYKIIUU

24 DHeprusi MarHuTHOTO TIOJISI KaTYIIIKU C
TOKOM. DJIEKTPOMAarHuTHOE MOJIe

25 Pemrenue 3amau

26 O0o006meHrEe U cuCTeMaTH3aIHs 3HAHUH 110
Teme "DneKkTpoauHamMuka"

5 KonTponpsHas pabota mo Teme

7 "OnexkTpoaguHamMuka"

)8 Komnebarensuas cucrema. CBoOO HBIE
kosnebanus. ['lapMoHnUueckue KoneOanms

29 KunemaTnyeckoe n JMHAMHUYECKOE

OITMCaHue K0Jae0aTeIbHBIX I[BI/I)KCHI/Iﬁ




9HepFeTI/I‘{eCKOG onucanue. BeiBoa
ANHAMHUYCCKOI'0 OIMMCAaHUA TAPMOHHUYCCKUX

30 KoJIe0aHMI U3 UX YHEPTETHIECKOTO 1
KMHEMaTH4YEeCKOT0 OITUCaHUs

31 Ammuntyna v ¢daza KoneGaHmi
[epuon u yactora konebanwmii. [Tepuox
MAaJIbIX CBOOOIHBIX KOJeOaHU

32 MaTeMaTh4ecKoro MasitHuka. [lepuon
CcBOOO/IHBIX KOJIEOaHUI PYKUHHOTO
MasTHHKA

1 3aryxatonme kojeOaHus. BeIHYXIeHHbIE
Konebanus. Pesonanc

34 ABTOKONIE0aHUS

35 Pemenune 3amau

36 Ypok-koHpepenuus "MexaHuueckue
Kos1e0aHus B MYy3bIKaJIbHBIX UHCTPYMEHTAX"

37 O06o001eHre U cucTeMaTH3alus 3SHAHUH 110
teme "Mexanndeckue konebanus"

18 DeKTpOMarHuTHbIE KOJIeOaHusl.
KonebaTenbHbIN KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTY/IBI

39 3apsaa KOHIGHCATOPa C aMIUTUTYA0M CHIIbI
TOKa B KOJIE0ATETbHOM KOHTYpE

40 3aKOH COXpaHEHUS SHEPTUHU B UJI€aTbHOM
Kos1e0aTeIbHOM KOHTYpE
3aryxarolme 3JeKTPOMarHUTHbIE

41 KoJieOaHus. BeiHyKIeHHbIE

OJICKTPOMArHuTHLIC KoJIeOaHUs




IlepemenHnslii TOK. Pe3ucTop u KOHAEHCATOD

42 B 1IE€IIM IEPEMEHHOI0 TOKa

43 Karymka WHIyKTUBHOCTH B IICTIH
MEePEeMEHHOTr0 TOKa

44 3akon Oma 151 3JIEKTPUYECKOU LIEeTTH
EPEMEHHOI0 TOKA
MoumHocTh MepeMeHHOr0 TOKa.

45 AMIIIUTYAHOE U IEHCTBYIOILEE 3HAUCHUE
CHWJIBI TOKA ¥ HAIIPSDKCHUS

46 Pe3onanc B anekTpuyecKkoil nenu

47 Pewenne 3anau
WneanpHbid Tpanchopmartop.

48 [Tpou3BoACTBO, Mepenaya u MoTpedIeHue
3JIEKTPUIECKON SHEPTUH
DKOJIOTHYECKUE PUCKU TIPU TIPOU3BOJCTBE

49 anexTposHeprun. KynbTypa ncmnonbp30BaHus
3JIEKTPOIHEPIUH B TIOBCEAHEBHOMN KU3HU

50 Pemenune 3agau

51 Pemenune 3amau

57 O0o01eHrEe U cUcTeMaTH3alksl 3SHAaHUH 110
TeMe "DIeKTpoMarHuTHble Konebanus"

53 MexaHn4ecKue BOTHBL XapaKTEPUCTHKU
MEXaHUYECKHUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapakTEpUCTUKHU 3ByKa

56 Wudpassyk u ynerpassyk. LllymoBoe

3arpsi3HEHUE OKPYXKAIOIIEH cpeibl




57

Pemenue 3amau

58

9HCKTp0MaI‘ HUTHBIC BOJIHBI. I/I3J'Iy‘-ICHI/IC
OJICKTPOMAarduTHBIX BOJIH

59

OHeprus 31€KTPOMarHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

60

[IIxana 3JIeKTpOMarHUTHHIX BOJIH.
[IprMeHeHue 3J1IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHUIHUIIBI paTUOCBSA3H U TEICBHUIACHUS.
Paanonokanus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIEH CpeJibl

62

KonTpomnsHas padora o Teme "Konebanus
Y BOJIHBI"

63

CaerT. 3aKOH NPSAMOJIIMHEWHOTO
pacnpocTpaHEeHUsI CBETA

64

Pemenue 3a1a4 Ha IpUMEHEHNE 3aKOHA
MPSAMOJIMHEWHOI O paclpOCTPAaHEHNU s CBETA

65

Orpaxenue cBeta. [Imockoe 3epkaio.
Cdepuueckoe 3epkajo

66

[Ipenomiienne cBeta. AGCOIIOTHBIN U
OTHOCHUTEJIBHBIN TOKA3aTeIb TPEIIOMIICHUS.
[TonHOE BHYTpEeHHEE OTpaXKEHUE.
[IpenenbHbIN yro MOJHOTO BHYTPEHHETO
OTPAKECHUS

67

Pemenne 3a1a4y Ha NpUMEHEHUE 3aKOHOB
OTpaXEHUS U MIPEJIIOMIIEHUS CBETA

68

Xonx nyder B mpusme. Jlucnepcus ceera.
CrnoxHbIid cocTaB Oenoro ceera. L[er




JInn3bl. DOKYCHOE PACCTOSHUE U

69 ONTUYECKAs CUJIA JTUH3BI

70 [Toctpoenue n3odpakeHui B TUH3AX U UX
cucTteMax. YBEIMYECHUE JTUH3BI
Pemenne 3anay Ha mocTpoeHue

71 U300pakeHUH, MOTy4aeMbIX ¢ TOMOIIBIO
JIH3

72 I'na3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipenensl npuMeHUMOCTH
r€OMETPUYECKOM ONITUKHI

74 CkopocTb cBeTa U METO/BI €€ U3MEPEHUS

75 Hucnepcus cBeta

76 HNuTepdepennms ceeta

77 KorepeHTHbIE HCTOUYHUKU. Y CIIOBHS
Ha0JI10/IeHN I MAaKCUMYMOB U MUHUMYMOB

78 Pewenne 3agau

79 [Ipumenenune naTEephepeHIHN

80 Hudpaxus ceeta

81 JudpakuronHas pemerka. Y cioBue
Ha0JI10/IeH NS ITIABHBIX MAaKCUMYMOB

82 Pemenune 3amau

23 [lonepeyHOCTH CBETOBBIX BOJIH.
[Tonspuzanus cera

84 Pewenne 3anau

85 CBeToBbIE BIECHUS B IPUPOIE

26 O06o01eHre U cucTeMaTH3alus 3SHaHUH 110

teMme "OnTuka"




87 KontponpHas pabota no teme «OnTHKa» 1
['paHu1IBI TPUMEHNMOCTH KJIACCUYECKON

88 MEXaHUKH. 3aKOHBI 3JIEKTPOINHAMUKH U 1
IPUHLIUI OTHOCUTEIBHOCTH

29 [locTynaTel cienuanabHON TEOPUHU |
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEHHO-BpEMEHHOW HHTEPBAI.
[IpeoOpasoBanus Jlopenna. Ycinosue

90 npU4YUHHOCTU. OTHOCUTEIBHOCTD 1
OJIHOBPEMEHHOCTHU. 3aMe]IeHHEe BpEMEHH U
COKpAILEHHUE JUIUHBI

91 OHeprus U UMITYJbC PEISATUBUCTCKON |
YaCTHULIBI

9 CBs13b Macchl C SHEpPTUei U UMITYJIbCOM
PESITUBUCTCKOM YacTUIIbl. DHEPIUsl TOKOS !

93 PaBHOBECHOE TETIOBOE U3ITYyYEHUE 1

94 3akoH cMeneHus Buna 1

95 ['mnore3a M. Ilnanka o kBaTax. @OTOHBI 1

96 DHeprus ¥ UMITyJbC GOTOHA 1

97 dortoadpdext. OnbiTol A. I'. Cronerosa. |
3akoHbI hoTodpdexra

08 VYpaBHenue DitHreiina 1 Gororpdexra. 1
"Kpachas rpanuna" ¢porosddexra

99 Hasnenue ceera. OnwiTel [1. H. JleGenena 1

100 BonHoBbIE CBOMCTBA YacTHI] 1
Bounbl ge bpoitns. /InvHa BOIHEI 1€

101 Bpoiins u pazmepsl 00J1aCTH JIOKATH3AHH 1

HBH)KymeﬁCH YaCTHUIbI




102

KopnyckymnspHo-BOIHOBOH yann3M

103 Judpakius 31eKTPOHOB HAa KPUCTAILIaX
Criennduka u3MepeHuil B MUKPOMUDE.

104 COOTHOILIEHUS HEOTIPEACIEHHOCTEMN
Ieiizenbepra

105 Pemenue rpadguueckux 3amad

106 Pemenne pacuéTHbIX 3a1a4
Kontponbnas padota mo temam: "OCHOBBI

107 CTO", "KopnyckynsipHO-BOJIHOBOM
Tyanusm"

108 OnbITHI MO UCCIIEJOBAaHUIO CTPOEHUS aTOMa.
[Tnanerapuas Mmozens atoma Pezepdopaa

109 [Toctynarsl bopa

110 Bunel cnexktpos. CiekTp ypoBHEH 3HEPrUu
aToma BOJIOpo/ia

11 CHOHTaHHOE U BBIHYKJEHHOE U3TydeHUe
cBeTa

112 Jlazep
Hyknonnas monens sigpa I'eiizendepra-

113 HBanenko. 3aps 1 MaccoBOE YUCIIO sjipa.
M3otonkl. PagnoakTMBHOCTH
3aKoH paauoakTUBHOTO pacmaaa. CBoicTBa

114 HMOHU3HPYIOLIETO U3TydeHus. BiausHue
PaauOaKTUBHOCTH Ha )KUBbIE OPTaHU3MBI.
Ho3zumeTtpust
OHeprus cBA3U HYKJIOHOB B sifipe. SnepHbie

115 cuibl. JledexT maccel siapa. SnepHbie

peakiuu. Snepusie peaktopsl. [Ipobaemsbl




YIIPABISIEMOTO TEPMOSIIEPHOTO CHHTE3A.
DKOJIOTMYECKUE aCIIEKThI Pa3BUTHUS SIEPHOM
SHEPTreTUKU

116

MeTtoas! perucTpanuu U UCCIEIOBAHNS
3JIEMEHTApHbIX yacTull. DyHaaMeHTaIbHbIE
B3aMMOJCUCTBUA. baprOHBI, ME30HBI U
nentoHsl. IIpencrasienne o CtanaapTHOM
Mozenu. KBapk-IiitooHHas MOZIEIb aipOHOB

117

®uzuka 3a npenenamu CrangapTHON
Mozenu. TEMHas MaTepus U TEMHas
sHeprus. EquHCTBO (hM3nYecKor KapTUHBI
MHpa

118

OTansl Pa3BUTUA AaCTPOHOMMUMU. 3HaueHne
ACTPOHOMUHN

119

[IpruMeHnMOCTh 3aKOHOB (1)1/131/11(1/1 IS
00BSICHEHUS IPUPO/IbI KOCMUUYECKHUX
00BeKTOB. MEeTO/IbI aCTPOHOMHUYECKHX
HCCIIeI0BaHUM

120

COBpeMeHHBIe OIITHYCCKUE TCIICCKOIIHI,
paanuoOTCIICCKOIILL, BHeaTMOC(i)epHaH
ACTPpOHOMUA

121

Bun 3Bé3nH0r0 Heba. Co3Besnus, sipkue
3BE3/1bl, IIJIAHETHI, UX BUIUMOE JIBIDKEHUE

122

Comueunas cucreMma. Conane. CoHeyHas
akTUBHOCTH. McTounuk snepruu CosiHIIa U
3BE3]T

123

3BE3/bI, ©X OCHOBHBIE XapaKTEPUCTUKU.
Juarpamma "crieKTpaJibHbIN KJIacc —




CBETUMOCTE"

124

3BC3JIBI IJIaBHOM I10C/IEI0OBATEILHOCTH

125

Buyrpennee crpoenue 38€31. COBpeMEHHBIE
IPEICTABICHUS O IPOUCXOKIACHUU U
sBosiroinu CoJlHLIA U 3BE3]T. DTambl )KU3HU
3BE3]

126

Mneunsiii [Iyre — Hama ["anaktuka. Tunsl
raJlakTUK. YEpHBIE ABIPHI B APAX TAIAKTUK

127

Bcenennas. Pacumpenune Beenennoii. 3akoH
Xa60mna. Teopust bonpIioro B3pbIBa.
PennkroBoe usnyuenue

128

Macmrabuas ctpykrypa BeeneHHoii.
Meraranaktuka

129

Hepeménnsle npodiaemMbl aCTPOHOMHH

130

PuU3NYECKUI IPAKTUKYM 10 TEME
"UccaeqoBanne MarHUTHOIO MOJIS
NOCTOSIHHBIX MarHUTOB" MIJIN
"UccaemoBannue CBOMCTB
dbeppomaruerrkoB" uinu "MccnenoBanue
JIEUCTBHUSI MOCTOSTHHOTO MarHUTa Ha paMKy C
TOKOM"

131

PU3NYECKUI IPAKTUKYM 110 TEME
"N3mepenue cunel Amnepa" unu "Uzyuenune
3aBHCUMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA"
unu "OnpenesieHne MarHuTHON MHTyKIIHU
Ha OCHOBE U3MEpEeHUs CUJIbl Amriepa"

132

PU3NYECKUI IPAKTUKYM 110 TEME
"HccrnenoBanue sBIeHUS




3JIEKTPOMATHUTHOU UHAYKUIUH" I
"Onpeznenenne UHAYKIUN BUXPEBOTO
MAarHATHOTO HOJIst"

133

DU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue sSiBICHUS CAMOUHAYKIIUH"
i "COopka MOJIENH 3JIEKTPOMAarHUTHOTO
reHeparopa"

134

DU3NYECKUM IPAKTUKYM 110 TEME
"U3mepenue nmeprojia cBOOOTHBIX
KOJIe0aHUM HUTSHOTO U IIPY>KUHHOTO
MasiTHUKOB"

135

DuU3NYECKUM IPAKTUKYM 110 TEME
"IIpeoOpa3zoBaHKe SHEPTUH B TPY)KUHHOM
MasiTHUKe"

136

DU3NYECKHUM IPAKTUKYM 110 TEME
"UccnenoBanne mepeMEHHOT0 TOKA Yepes
II0CJIEI0BATEIBHO COETMHEHHBIE
KOHJIEHCATOp, KaTyIKy ¥ pe3ucTop" uiun
"HUccnenoBanue paboThl HCTOYHUKOB CBETA
B LIENIH IEPEMEHHOTO TOKa"

137

DU3UYECKUI TPAKTUKYM 10 TEME
"N3yueHue napaMeTpoB 3ByKOBOM BOJIHBI"

138

DU3NYECKUM IPAKTUKYM 110 TEME
"M3MepeHue nokasaTess IpeJoMIICHHUS
crexna" win "[lomydenne n300pakeHus B
CHUCTEME M3 IIJIOCKOTO 3epKaJla v JIUH3bI"

139

Ou3NYECKUI MPAKTHUKYM IO TeMe
"HcciienoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOSsIHMS OT BelIeCcTBa (Ha mpuUMepe




*Kuakux uH3)" wim "M3mepenue
(OKYCHOTO PACCTOSIHHS PACCEUBAIOLIX
TrH3"

140

DU3NYECKUI TPAKTUKYM 10 TEME
"HaGmonenue mudpakium, nHTepQepeHInm
U noJisipu3anuy ceera”

141

DU3NYECKUI TPAKTUKYM 110 TEME
"OnpeneneHye UMITyJabca U JHEPIrUU
peNSITUBUCTCKUX YacTHIL (110 ¢oTorpadusm
TPEKOB 3apsDKEHHBIX YaCTHI] B MATHUTHOM
nose)"

142

DuU3NYECKUM IPAKTUKYM 110 TEME
"Usmepenue nocrosinHoOM [1nanka Ha
OCHOBe uccienoBanus Goroddpdexra” uinm
"HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMO/] OT HanpsiKeHus"

143

DU3UYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue cuekTpa pa3pexeHHOro
aTOMapHOTO BOJOPO/Ia U U3MEPEHUE
noctossHHON Punbepra"

144

DU3UYECKUI TPAKTUKYM 10 TEME
"UccnenoBanne painoakKTUBHOTO OHA C
HCTIONb30BaHUEM JO3UMETpa HIIH
"H3yyeHune MoraomeHus 0eTa-4acTuil
aIroMUHHEM"

145

DU3UYECKUI TPAKTUKYM 10 TEME
"HaOmroneHus 38€31H0r0 HeOa
HEBOOPY>KEHHBIM TJ1a30M C UCIIOIb30BAHUEM
KOMITBIOTEPHBIX MTPUIIOKEHUHN s




OTpe/eNIeHUs TIOJI0KEHUS HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOTo MOMyIapus U SIPKUe
3BE3abl" K "HaOmroneHns B TeeCKOI
JIyHBI, II1aHET, TYMAHHOCTEH U 3BE3AHBIX
CKOILICHHI"

146

O06o00ImeHre U CHCTeMaTH3alIUs 3SHAaHHA.
Ponb pusuku u actpoHoMuu B
9KOHOMHUYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIbHOM U 3THYECKOU cepax
JIesITeIbHOCTH YeJIOBeKa

147

O0001IEHME U CUCTEMATU3ALAA 3HAHUIA.
Poinb 1 MecTO GU3KKH U ACTPOHOMUU B
COBpPEMEHHOMN HaydHOH KapTHHE MUPa

148

O0o0mmenre 1 cucTeMaTH3alus 3HaHU .
Ponb dpusnyeckoii Teopun B popMupoBaHun
npeACTaBICHUu 0 GU3NUECKON KapTHHE
MHpa, MECTO (PU3NYECKON KaPTUHBI MUPA B
00IIeM psAy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX TPEJICTABICHUI O IpUpoO/Ie

149

O0001IEHE ¥ CUCTEMATH3ALM 3HAHUH 10
teme "Kuuemarmka"

150

O0001IeHE ¥ CUCTEMATH3AIMS 3HAHU 10
teMme "Kunemaruka"

151

O0001IeHrE U cUCTEMATU3AI NS 3HAHU 10
teme "Jlunamuka"

152

OO0o0IIeHHE ¥ cUCTEeMaTH3aIUs 3HAHUH 110
teme "CraTuka TBeporo tena"




153

O0o01menre 1 cucTeMaTH3alus 3HaHU 110
TeMe "3aKOHBI COXpaHEHUS B MEXaHUKE"

154

O0001IeHE ¥ CUCTEMATH3AIMS 3HAHU 10
Teme "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU
Teopun”

155

O0001IeHrE U cUCTEMATH3AIHAA 3HAHUH 110
teme "Tepmonunamuka. TernnoBsie
MaIlMHb"

156

O06o01eHre U cucTeMaTH3alusl 3SHAaHUH 110
TeMme "ArperatHsle COCTOSIHHS BELIECTBA.
®da3oBble IEPEXOABI"

157

O06o001eHre U cuCTeMaTU3allHsI 3HAHUH 110
teme "DnexkTpudeckoe moie"

158

O0o0mmenre u cucTeMaTH3alus 3HaHU 1o
teMe "[locTosSHHBIN 3eKTprUUecKuii TOK"

159

O0o00mIeHrEe U cuCTeMaTH3aIHs 3HAHUH 110
teMe "ToKM B pa3iInyHbIX cpeaax”

160

O0001IEHME U CUCTEMATHU3ALAA 3HAHUH 10
TeMe "MarauTtHoe noie"

161

PesepBHbIit ypok. O000ImEeHHE U
CHCTEMAaTH3aIMs 3HAHUH 10 TEME
"DneKTpoMarHuTHas UHIYKIUA"

162

PesepBHbIit ypok. O600IIEHHE U
cucreMarusanusa 3HaHHI>'I I10 TCMC
"Mexannueckue Koinebanus"”

163

PesepBHeIii ypok. O000ICHHE U
CUCTEeMaTH3aIus 3HAHUM 10 TeME
"DneKTpoMarHuTHbIC Koebanus'"




164

PezepHblii ypok. O6001eH e U
cucTeMaTu3alus 3HaHU| 10 TeEMe
"MexaHW4YeCKue U 3JIEKTPOMAarHUTHBIE
BOJIHBI"

165

PesepBHbIit ypok. O000IECHHE U
cucreMaru3anusa 3uaguii mo reme "Omnruka"

166

PesepBHblit ypok. O6001LIEHHE U
cucTeMatus3anus 3HaHuy 1mo teMe "OCHOBEI
CcTO"

167

PeseprubIii ypok. O600meHue u
cUcTeMaTu3alus 3HaHUU 110 TeEMeE
"KopnyckynsipHO-BOJTHOBOU JTyanu3m"

168

PeseprubIii ypok. O6001meHne 1
cUCTeMaTH3allus 3HaH! 1o TeMe "dusnka
aToma"

169

PeseprubIii ypok. O600meHue u
cucrtemMaTu3anus 3HaHui 1o teme "dusuka
aTOMHOTO si/ipa U 3JIEMEHTapHBIX yacTUL"

170

PeseprubIii ypok. O600meHue u
CUCTEeMAaTH3aIMsI 3HAHUH 110 TEME
"OnemeHThl acTpou3uKu"

OBUIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA

METOIAUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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