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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypoBHE cpeaHero oOiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJOXEHUH M TPEOOBAHMM K pPe3yslbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareipHON mnporpammel, npeacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npenMera «Pusuka» B 00pa3oBaTEIbHBIX OPraHU3aLUsAX
Poccuiickoit  depeparuu,  pealM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOT'0 MpeaMeTa ¢ Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcCca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npenmera «dusukay Ha yriayOiIEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATLHON OpPUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUST CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumcsi, KOTOpble HEOOXOIWMBI JUIsl TPOAOJKEHUS 00pa3oBaHUsS B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO 00Iero oOpa3oBaHus: JIMYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yrryOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIINX
nporpaMMmy TI0 (¢GU3UMKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHUS Ha
yrayOn€HHOM YPOBHE, SIBISIETCSI CUCTEMHO-/IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

cojiep;kaHue yueOHoro npeamera «Pu3nka 1o rojiamMm oOy4eHusl.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUYUTEISAMU (DU3UKH TSI COCTABIICHHUSI CBOMX pab0UNX TIPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXHOCTH ISl peaiM3alldd  PaA3JIMYHBIX METOAUYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coxXpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KauecTBe y4eOHOTo IMpeMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuszudeckoit reorpaduert U actpoHomuei. Mcnonp3oBaHME U aKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUN ONpefeNnuiio Xapakrep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOydyarouierocs, B (OpMUpPOBaHUE YMEHHM MPUMEHATh HAy4YHBIH
METO/]I MO3HAHUS MPHU BHIMOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIE MOYKHO PaCCMaTpUBaTh KaK MPUHLHUIBI €r0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIMAaNa (DU3UUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHeM OOIECTBa, a TakKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
PEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHUX M TEXHOJOTHYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEpKaHMs, TIOCBAIIEHHBIX HKOJIOTMYECKUM NpoOieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHMKM M TEXHOJOTMH, a TaKkKe OOCYXICHHS
npo6JieM palMoOHAIBHOTO MPUPOOIOIB30BaHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue cofepkKaHus MPOrpaMMBbl 1O (PU3UKE AOKHO OBITH OCTPOCHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. s pusuku peammzanus 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BaHUH CaMOCTOATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonlero ¢akropa ydeOHoro mpouecca. s yriayOin€HHOro
YPOBH — O3TO CHUCTEMa CaMOCTOSTEIBHOTO YYEHMYECKOrO0 OKCIIEpUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHue 10 m 11 kmaccos, 1100 mocie mepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
uHTerpaiusi paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCS B mMpoliecce uzydeHus paszzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE HCCIEA0BaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TIOIIaroBOi HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKUA JIJI OTUX BUIOB YYCHHUYECKHX MPAKTHYCCKUX Pa0dOT OCYIICCTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIFHOTO MPOIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DU3UYECKUX BEIIMYMH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKESHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESBHO 3aJlaHHOW (PM3HUECKOW MOJIETBIO, MO3BOJISIOMINE TPUMEHSTh
U3YYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszfiena Kypca, Tak |
UHTETpUpPYs MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3aJaHUsl Ha OOBSICHEHHE/Npe/cKa3aHue MpPOTEeKaHUs
bU3MYeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BbrIOOpa
buznueckoi MOACIHU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPI'OC COO & MaTepHalibHO-
TEXHUYECKOMY OOECIIeUeHHUI0 ydeOHOro mpolecca Kypc (HU3UKH yriayOoiaEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunHera. B kaOuHere GU3MKU MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE I BBIMOJTHEHUS YKAa3aHHBIX B MpOrpamMme IIo
¢u3MKe YYEHHYECKHX OIBITOB, JAOOPATOPHBIX pabOT U pabOT MpakTUKyMa, a
TaKXke JIEMOHCTPAIIMIOHHOE 000pYy/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3y4aeMbIX  SBICHWW ¥  MPOIECCOB, OMIHUPHUECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpATOPUI.

OCHOBHBIMHM LIENISIMU U3yUY€HUS (PU3UKH B 00IIEM 00pa30BAHUU SIBIISIFOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
MCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOLIUM SIBJICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpoBaHUE TPEJCTABICHUNA O pONM (PU3UKU [ Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue HTUX Liefiel oOecrneurnBaeTcs peleHrueM CIIeAyIonuX 3a71ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeiHero oo1iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
duznueckux SBICHUNA B TPHUPOAE U IS MPUHATUS TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOJAPa3yMEBAIOIIUX CAaMOCTOSITEIbHOE CO3JaHHE
¢usnyeckoll MoOjENM, aaeKBaTHOM YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSAHUS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpEJENIEHHSI TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOH JIEATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHus yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETo O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYalOUIMMUCS, I[UIAHUPYIOLIUMHU TPOJOHKEHHE
0o0pa30oBaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIAL.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHnoct  u3MepeHuid  puznueckux  BeauuuH  (aOcCoyifOTHAs U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unoresza. dusnyeckuii 3aKoH, TPaHUIIBl ero npuMeHuMocTu. Dusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LU(]poBoil naboparopueit nmo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMUM HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIieHuii U CI0KeHHe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPHU30HTY. 3aBHCUMOCTh KOOPJHUHAT, CKOPOCTU U
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTelbHOE (TAaHM€HUIMAIBHOE) U IMOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsJ0B, LENHbIC, MIECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIIIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue naBmwkeHUs Tena, OpPOIIEHHOTO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
TE€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE ITUGPOBOIA TaOOpaTOPUN).

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3Bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXAY JaIbHOCTBIO
IIOJIETA U HAYAJIBHOW CKOPOCTBIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHUs: KOHUYECKOTO0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HbroroHa. MHepumanbHble cucTteMsl otcy€ra. [IpuHnmn
oTHOocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTALMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTH. JIBHXKEeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TpPU JABMKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO IBUKEHUS.

Hasnenue. I'mapocrarnueckoe aaBieHue.Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACChI T€JIa HA €T0 YCKOPEHUE B MHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuit sxkcnepumenm, nadopamopnuie pabomast, NPAKMUKYM.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
NErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBuxeHus Opycka Mo HaKJIOHHOM MJIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaiieHusa. I[lnmedo cuisl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEINIBHBIN KpaH, peléTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMmnynbe cuiibl 1 U3BMEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tejla B OJHOPOJHOM TpaBUTALMOHHOM Tmone. I[loTeHnmanbHas >HEprus
Teja B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJI. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAHEHUSI MEXaHUYECKOU YHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMNEpP, MNPYKUHHBIA THUCTOJIET, TUPOCKON, (UTypHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3anMHble TpeBpallleHUs] KUHETUYECKOW M MOTEHUHUAIbHOW HSHEPTHH NpH
JNENCTBUM Ha TEJIO CUJIbI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nMmimyinbca Tena no TOpMO3HOMY ITYTH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CUJIBI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUs UMITyJIbca IPH YIIPYTOM B3aHUMOJIEHCTBUU.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ PaOOTON CHUITBI
TPEHUS.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU MeopUull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYIsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOEe oOocHOBaHue. [{uddysus. bpoyHoBcKkoe nBmkeHue. XapakTep ABUKCHUS
Y B3aUMOJCHUCTBUS YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Tra30oB, KUIKOCTEH H
TBEPABIX TEJT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeieil. Macca u
pa3mepsl MoJiekyn (atomoB). KonnuecTBo BemectBa. [locrosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOr0 ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omnponecch B
UJeaqTbHOM Tra3e C IIOCTOSHHBIM  KOJIMYEeCTBOM BemlecTBa. [ 'paduueckoe
MpeCcTaBIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENHHOTO TEIUIOBOTO JIBHXKCHHSI MOJIEKYJ MJICAJIbHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJICaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHu4yeckne yCTPOMCTBA U TEXHOJOTHYECKHUE IMPOIECCHI: TEPMOMETP,
OapoMeTp, MoTydYeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHIl BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKEHUSI.

Juddy3us xuakocTe.

Mopaens onbita TepHa.

[IpuTsi>keHne MOJIEKYIL.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIJIO00MEHE MEXy TOpsiYei M X0JI0JHON BOJIOH.

N3ydeHne W30TEpMHUYECKOr0 Tpolecca (PEKOMEHAOBAHO HCIOIb30BAaHUE
udpoBoii TabopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCIOBUH Jis
TEPMOJUHAMUAYECKON CUCTEMBI. BHeNIHME 1 BHyTpeHHHE napameTrpsl. [lapamerpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CpEJHHE 3HAYEHHUS BEIUYHMH, OMUCHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pellakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEINIIOBOMY PABHOBECHIO.



Mojgens uaealbHOrO Ta3a B TEPMOJUHAMUKE — CHCTEMA YPaBHECHUN:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPA)KEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBuss IPUMEHUMOCTH 3TOM MOJEW: HU3Kas KOHIIEHTPAILUS YacTHIl, BHICOKUE
TeMneparypsl. BelpaxkeHue i1 BHYTPEHHEN SHEPTUUA OJJHOATOMHOTO HJIEATbHOIO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHast pabota B TepMOJAMHAMUKE. Brruncnenue pabotel o rpaduky
rporecca Ha pV-auarpaMmme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TepMOJAMHAMUYECKON  cucTembl 0Oe3  coBepmieHuss pabotel.  KonHBekius,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuectBo TemnoTel. TemmoéMKocTh Tena. YAeabHass U MOJsIpHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHEeHHE Maliepa. YenbHas TEIUIOTa CrOpPaHUs
toruBa.Pacuér konmyecTBa TEmIOTHL TpH  Teronepemade. Ilonstue 00
aanabaTHOM mpolecce.

IlepBeiii  3aKk0H TepMoAMHAMUKU. BHyTpeHHss osHeprusd. KommuecTso
TEMJIOTI W paboTa Kak Mepbl W3MEHEHMs  BHYTPEHHEW  DHEpPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMUKH [Ji1 PABHOBECHBIX MPOLECCOB: YeEpe3
3aJIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJIMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOIOTHAS TeMIepaTypa.

Bropoii 3akoH TEepMOAWHAMHKH [JJI HEPABHOBECHBIX  IPOIECCOB:
HEBO3MOXKHO Tepe/laTh TEIJIOTY OT 0oJiee XOJOAHOro Tela K 0ojiee HarpeToMmy 6e3
komrieHcaruu (Knaysuyc). HeoGpaTuMocTh NpUPOIHBIX TPOIIECCOB.

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrareneil. TemioBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TexHnueckue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: XOJOAUIBHHUK,
KOHJUITMOHED, JW3CIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHa,
[IOJIyYEHUE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUS «TEIUIOBBIX» OTXOHOB C
MCIIOJIb30BAaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIUS OMOOPTaHMYECKOTO TOTIIIMBA IS
BBIPAOOTKH «TETUIOBOI» M AJIEKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne TemMnepaTypsl Ipyu ainadaTHIeCKOM PaCITUPEHUH.

Bo3aymiaoe orauso.

CpaBHeHUE yAENbHBIX TEIMIIOEMKOCTEHN BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomnbroTepHble MOAENIHN TEIIIOBBIX JBUTATEICH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

UccnenoBanue npoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPATypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

Haceiiiennble ¥ HeHachllleHHble mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W JABJICHUSI HACBIIMIEHHOr'O IMapa OT TEMIIEPATYphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
kpuctajuioB. [lnaBieHue W KpucTauu3auus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedopmanuu TBEpHoro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue >KUIKOCTEH U TBEPABIX Ted, 00bEMHOE U JIMHEHHOE
pacipenrue. AHTaQpMOHHU3M TEIUIOBBIX KOJIeOaHWN YacTHII BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O PACHIMPEHUs TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. K03 (UIIMEHT MOBEPXHOCTHOTO HATSKCHHUS.
Kamumnsipusie siBiienud. JlaBiieHrue moa UCKPUBIEHHOW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacmmpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL ¢ MBUTBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanunnspusle siBneHus.

Mopaean HEHBIOTOHOBCKOM KHUIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U IUIABJICHHS KPUCTAIIMYECKOTO BELIECTBA.

Buner negopmanuii.

Hab6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHne CBOMCTB HACBHILLEHHBIX I1apOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSIKESHUS.

N3mepenne moayns FOwra.

HccnenoBanne 3aBucuMocTH JedopMmaliii  pe3UHOBOro oOpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auuss Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
AJEKTPUYECKUX 3apsiioB. [IpOBOJHMKM, JUAJIEKTPUKU U MOJYINPOBOIHUKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAl. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsaa.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

Hamnpspbk€aHocTh  anekTpudeckoro  mosis.  [IpoOuerit  3apsa.  Jluawwm
HaIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OZHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUMaNbHOCTh 3JEKTPOCTATHYECKOTO TMOJs. Pa3HOCTh MOTEHLHMAIOB H
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsaa B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMAJIOB i1  3JIEKTPOCTAaTHYECKOTO MOoJisA (Kak OJIHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU AIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo o0béMy mmiapa. [lome paBHOMEpHO 3apsKEHHOMN
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANPsHKEHHOCTH OSTHUX TOJEH W
SKBUIIOTECHIHAIBHBIX OBEPXHOCTEM.

[IpoBOIHMKH B 3EKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.

Konpencarop. DneKTpOoEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE coeguHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe coeIMHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHMYECKAasl 3allliTa, 3a3eMJICHHE DJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Baun ne ['paada).

[TpoBOJHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika v pa3psaaKa KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPpa B YHEPTHUIO
U3JIyYEHUSI CBETOIMO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HampsKEHUS) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CylecTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxenue U u DJ1C é&.

3akon OMa [ yyacTKa LeTH.

DIEeKTpUUECKOoe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapajuieIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeruioBas MOIIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJHOW  (3aMKHYTOM) DJIEKTpUYECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

N3Mepenune Cuiibl TOKa U HAPSIAKEHHUS.

HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA OT HANPSKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COTMPOTUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUs U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBJIEHUS TIPU MOCTOSTHHOM
HaIPSKEHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenaesia U3MEPEHUs amnepMerpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHS METAUIOB OT
temneparypbl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTb
MOJIynpoBOAHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS IUCCOLHALMS.
DnekTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUWE: Ta30paspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYIPOBOJHUKOBBIE TNPUOOPHI: U0,
TPAH3UCTOpP, (POTOAMOM, CBETOAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 2JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0OTHOBAJIECHTHOTO UOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEpPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYECKUX BEIUYUH C UCTIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEINIbHBIE TIOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, MCCICAOBAHUM  3aBUCHUMOCTEU
¢u3nuecknx BENMYMH, MPOBEpPKA MPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTopHbIe paOOThI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 10  kjmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPIKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnbole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3nanuA: ABJICHUE, HAy4YHbIM (pakT, rumores3a, (pu3nyeckas BeJIMYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosa, ux rpadpuku U cBoiicTBa. TpUroHOMeTpuyecKue QPyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHW3MOB, TEIJIOBOE 3arpsA3HEHHE OKPYKaloIIeH cpesbl,
yTUIW3alusl OUMOOPTaHMYECKOro TOIUIMBA [UIsi  BBIPAOOTKH  «TEIJIOBOM» W
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOECHHWE ATOMOB M MOJIEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHUE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHUKE (TMPOCKOI, BOJOMET W JIpyrHe), IBUTATEIb BHYTPEHHETO
CrOpaHusi, napoBasi TypOMHA, OBITOBON XOJOJWJIBHUK, KOHJUIMOHEDP, TEXHOJIOTHH
HOJYyYeHUs] COBPEMEHHBIX MaTepHalloB, B TOM YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM mnoJjie. PaboTa cumnbl JlopeHna.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeThKy, napa- u JHaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTHIL.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHIYKIIMM HA OCHOBE MU3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd O/C HHAYKIMM OT CKOPOCTH HU3MEHEHUA
MAarHUTHOIO MOTOKA.



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

KonebarenpHas cucrema. CBOOOHBIC KOJICOAHNS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHHYECKUX KOJEOAHUNM M3 UX DHEPreTUUYECKOTO U
KMHEMaTHYECKOI'0 ONMCaHUS.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTyAaMH1 KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasITHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJiu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericMorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne kojeOaHuWi Trpy3a Ha MACCHBHOM TMPYKHHE C LEJbIO
dbopMupOBaHUS MPEACTABICHUH 00 WCaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxkcnepumenm, nadopamopmvie padomot, nPAKMUKYM.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/bI 3aTyXaOIUX KOJIEOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCaTopa ¢ aMIUTUTY0M CUJTbI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAYCHHE CUJIbl TOKA M HANPSHKEHUS MpPH paziudyHou (dopme
3aBUCUMOCTH MIEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOIO0 TOKAa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpancopmatop. IlpomsBonactBo, mnepegadya U MOTpeOIeHHE
ANEKTPUUYECKON SHEPTUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyXaroUMX IEKTPOMArHUTHBIX KOJIEOaHUIA.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOP, KaTYIIKYy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHE, MpeloMJIeHUE, UHTEephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3TYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiysi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3BYKOBAsl JUArHOCTHKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne naTepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
pesioMIIeHUE, O pu3anus, Tudpakius, “HTephepeHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4euyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOAHCTBO YaCTOTHI
CBE€Ta M COOTHOLIEHWE JJIMH BOJH MpHU IEPEX0JE€ MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEI.

Xoa nyueit B mpusMme. [ducnepcust cBera. CloxHBIA cocTaB OelOro CBETa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUuYecKOr JTUH3bI OT €€ I'€OMETPUU U OTHOCUTEIIBHOTO
I10Ka3aTelisi IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOHparoUUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MHUHHMYMOB B HWHTep(EpPEHIIMOHHOU
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. lIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TH(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue 1BETOB TOHKUX TIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npakmuKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue nzo0paxeHus: B CUCTEME U3 MIOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuenue nnaTepdepeHIum J1a3epHOTO U3TYUYCHHS Ha IBYX IIETISAX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI crienMAIbLHON TEOPUM OTHOCHUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU U COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

YyeHnyeckuil 3KCIEPUMEHT, JTaOOpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaausm.

PaBHOBecHOe TeroBoe u3NydeHue (M3iIyuyeHue aOCOIIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. I'unores3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YacCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakaroIllyro mnoBepxHocTh). OnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlUM JABWXKYIIEeHcs dactuibl. KopmyckysipHo-
BOJTHOBOM ayanu3Mm. Jludpakius 31eKTPOHOB Ha KpUCTAILIAX.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUHK, TYHHENIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norsiomienue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: CIEKTPabHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Monens sapa IeitsenOepra—lBanenko. 3apsa siipa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-nu3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mbl. EcrecTBeHHbil HoH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJIbHbIE B3aUMOJAECUCTBUS. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJNOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTuBHOCTh. McTounuk sHeprun CoHIA U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKACHUU U 3BoIonMU CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJISi OTPE/IeTICHUS TTOJIOKEHUST HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/bI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

Cnioco6b1 m3Mepenus pU3NIECKUX BEIUYHUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UIECKUX BEIIMYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKknX BENWYMH, TPOBEpPKAa TMPEIJIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  OIKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas Qu3MKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «KonebaHus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3THUYECKOU cdepax AesTENbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKH
U aCTPOHOMMM B COBPEMEHHON HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIBHOU,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIBHOM W  MPOTHOCTHYECKOW  (DYHKIIMIA
(duznueckoi Teopuu, poiib PU3NUECKON Teopuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 ¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mejicnpeomemmusle NOHAMUA,CEAZAHHbBIE C UYUEHUEM MENM 0008 HAYYHO20
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEpUTENbHBIE TPHUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIHMH Ha OCU KOOPJAMHAT, CIIOXKEHUE BEKTOPOB.
[IpousBoanble 31emMeHTapHBIX (yHKUUN. [Ipu3sHakn nogoOUs TPEYroJIbHHUKOB,
ompeiesIeHHE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVKEHUS B JKUBOW IPUPOJE, DKOJIOIMYECKUE PHUCKM IIPU IPOU3BOJCTBE
NEKTPOIHEPTUH,  IEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpPOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAUIMYECKOW PpEMIETKH, CIEKTPaJIbHBIN
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpONepeay, 3J1eKTPOABUraTeNlb, pajgap, paIiuonpuEMHHUK, TEJIEBHU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKHY, SICPHAsL DJHEPTEeTUKA U SKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHSL.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa M OMbITA JIETEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIIMTATEILHOU IESATEIHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAaHCKOT0 BOCIIUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKONW  MO3UIMU  OOydYalolerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEILHOCTh B MHTEPECAX IPAKIAHCKOTO
oOlecTBa, y4yacTBOBaTh B CaMOYIpaBICHUHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e cOpPMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTUKECHUAM
POCCUNCKHMX YUEHBIX B 00J1aCTH (PUBUKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

e CIIOCOOHOCTH OIICHMBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCITUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, IPUCYIIETO (PU3NUYECKON HAyKe.

TPYAOBOI'0 BOCIIUTAHUA:

e HHTEpPEC K pa3nuyHbIM chepam npodeccuoHanbHON AESTEIbHOCTH, B TOM

YuCJl€ CBA3AHHBIM C (PU3UKOM W TEXHUKOM, YMEHHE COBEpIIaTh



OCO3HAHHBIN BBIOOP Oyayiiel nmpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
o0nacTi GU3HMKHU Ha TPOTHKCHUU BCEH KU3HU.

IKOJIOIrH4€¢CKOro BOCIIMTaHuA:

c(hOpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATIBHOTO
XapakTepa SKOJIOTHYECKUX MPooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUU B OKPYKAKOUIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCSI 3HAHUH 0 PU3HKE.

HMEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
U3ydeHHUs (U3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOSITETFHO ~ (OPMYITUPOBATh W aKTyaJIH3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh [ETN JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTHKCHUS;

BBISIBIIAITH 3aKOHOMEPHOCTH W TPOTHBOPEYHsSI B paccMaTpUBAEMBIX
(bU3UYECKUX SBJICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh, OIEHUBATH COOTBETCTBUE
PE3YNIBTATOB LETSIM, OIICHUBATH PUCKH TIOCJIC/ICTBUN JEATEILHOCTH;
KOOPJMHUPOBATh W BBIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciaenoBareabCcKue 1eHCTBYSA:

BJIQJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHUSMH U METOJaMH
bu3nYeCcCKON HAYKH;

BJIQJICTh ~ HABBIKAMH  yYCOHO-HCCIICIOBATEIbCKOH U IPOEKTHOM
NeSTEIBHOCTA B 00JacTH (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K



CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHUs 3a1ad  (PU3NYECKOro
coJiep KaHusl, IPUMEHEHHIO PAa3IMYHbIX METOAO0B MO3HAHUS;

BIaJE€Th BHJIAMH JEATEIbHOCTH MO IOJYYEHUIO HOBOTO 3HAHUA, €ro
MHTEpINpETalny, MPeoOpPa30BaAHUIO U PUMEHEHUIO B PA3IMYHBIX YUEOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIaCTH
buzuky;

BBISIBJISITh NPUUYMHHO-CIEACTBEHHbIE CBA3M M aKTyalIM3UpOBATh 3ajaauy,
BBIIBUTaTh THUNOTE3y €€ penieHus, HaxoAuTh apryMeHTbl s
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHAIM3UPOBATH TOJYUYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUYECKU OLEHUBATH X JIOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BATEIbHOU
JESTEIBHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEJEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;
BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTh OpUTrHHAJIBHBIE TOIXO0/bl U PELLIECHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIaJIETh HaBBIKAMH TIOMy4YeHHS WHPOpMAIUN (HU3HUECKOTO COJEPIKaAHUS
U3 UCTOYHHKOB PA3HBIX THUIIOB, CaMOCTOSITEIIEHO OCYIIECTBIATH IOWCK,
aHallM3, CHUCTEMAaTH3allMi0 M WHTEPIPETANI0O WHPOPMAIIUN Pa3THIHBIX
BUIOB U ()OPM TIPEJICTABICHUS;

OIICHUBATh JOCTOBEPHOCTHh MH()OPMAIINH;

UCIIONIb30BaTh CpeAcTBAa HWH(MOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEp)KaHMs B PA3IMYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOWpas
ONTUMAJIBHYIO (POPMY MPEACTABICHUS U BU3YAITH3AIINN.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

OCYIICCTBIISITh OOIIEHWE Ha Yypokax (U3NKK HW BO BHE-YPOUHOU
NEATENbHOCTH;



pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMaTh M UCIOJb30BaThb  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHUKy U METOJIbl COBMECTHBIX NEHUCTBUM C Y4ETOM OOLIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKOI'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesiTh POJIM ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pE3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIAJAa U KaXJOTrO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpejjaraTb HOBBIE IPOEKTHI, OLCHUBATh WACU C IIO3ULMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETHYECKOE IOBEACHHE B Pa3JIM4YHBIX
CUTyallUsiX,  TMPOSIBISITH  TBOPYECTBO U BOOOpakeHue,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIJISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
o0nmacTH (U3MKK M aCTPOHOMHH, BBISIBISATH MPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pPeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHHI;

J1aBaTh OLCHKY HOBBIM CUTYallUsIM;

paclupsiTh  paMKd  y4eOHOro TpeJMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbD 33 PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IPYIAUIIMU B 001aCTH
(Gu3HUKHM, TOCTOSHHO TOBBHINIATH CBOW 00pA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCUTH KOPPCKTHUBEI B ACATCIIbHOCTD,
OLOCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJAJICTh HAaBbIKAMU TIO3HABATEIBLHOM pedJeKCHUM KaK OCO3HAHUSA
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

e HCMOJIb30BaTh MNPUEMBI pedieKCUH sl OLEHKU CHUTyallud, BbIOOpA
BEPHOTO PEIIEHHUS;

e YMETh OLECHUBATh PUCKUM U CBOEBPEMEHHO IMPUHUMATh PEIICHUS IO HUX
CHIDKCHHUIO;

e IIPUHUMATh MOTHUBBI M ApPryMEHTbl JPYIMX IPU aHaAIU3E PE3yIbTATOB
JIEATEIILHOCTH;

e MPUHHUMATH Ce0sl, MTOHUMAsI CBOU HEJIOCTATKH U JIOCTOMHCTBA,

e IIPUHUMATh MOTHUBBI M ApPryMEHTBbl JPYIMX IPU aHaAIU3E PE3yJbTATOB
JIEATEIILHOCTH;

e TMPU3HABATH CBOE MPABO U MPABO APYTUX HA OIIMOKHU.

B mpouecce nocTHKEHHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOrPaMMBI 10
dbuzuke IS YpOBHS cpeaHero oOmero o0pa3oBaHUs Yy O00yYarOIMXCS

COBEPIICHCTBYETCS HYMOIMOHATbHBIH WHTEIUICKT, IIPEIITOTaratoIni
c(hOopMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAMOMIETO  CIOCOOHOCTh  IMOHUMAaTh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS pPa3BUTHUSI COOCTBEHHOMU
AMOITMOHATLHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

e CaMOpETyJIUPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATBHBIM HU3MEHEHHUSIM U TPOSIBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALlMM, BKIIOUAIOIIECH CTPEMIICHHE K JOCTUKEHUIO IIEIIH
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMS U3
CBOMX BO3MOKHOCTEH;

e DOMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh TMOHHMMATh 3MOIMOHAJIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIMATBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspemniaTb KOH(JIUKTHI.

I[TPEAMETHBIE PE3VJIbTATBI

K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3yibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPa’KaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



MOHUMAaTh podb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
HKOJIOTHYECKOM, COIMMAJIbHOM M 3THYECKOM cdepax JeaTeabHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTENbHON U
IPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol TEeOopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (DU3UKK U TEPMOJUHAMHKH, POJib (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU NIPEACTABICHUN O (U3HMUECKON KAPTUHE MUPA;

paznuyarh YCJIOBHMS NPUMEHMMOCTA Mojeled (u3Myeckux Tea U
npoueccoB (SIBIEHUM): HHepLUHalbHAasg cHCTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TEIO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE mMajeHue, alCcoNoTHO yhpyras naedopmanus, aOCOTOTHO
yIpyroe u abCoJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJEH Ta3a, sKUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UJeadbHblid ra3, TOUCUHBIN 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTbh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECChl U  SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMXKCHHSI, (POPMYJIbl KHHEMATHKA PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['anmuies A CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUUN  OTHOCUTENBHOCTHM ['anmies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHWYECKOW JHEpPruw,
yCIOBUSl paBHOBECHs TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW YHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUSI;

aQHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKU U
TEPMOAMHAMUKHU (CBSI3b JIaBJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHen
KMHETUYECKOM SHEPrueu TEIJIOBOrO0 JABMIKEHUS M KOHIIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEpAaTypbl BELIECTBA CO CpEAHEH KHHETHUYECKON
SHEPrueu TEIIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpaUMEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHE
MengaeneeBa—Kianeiipona, mNEpPBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH
COXpPaHEHHMSI PHEPIHHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIIOIb30BaTh



MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOXKEHHUSI M 3aKOHBI JIEKTPOJAMHAMUKHU (3aKOH COXpPaHECHUS
AIEKTPUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MOJIEN, MPU 3TOM YKa3blBas YCJIOBUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKXE€ MPAKTUUYECKM BaXXKHBIE COOTHONIEHHWS: 3aKOHbI OMma g y4acTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi JHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrusi ynpyroil aedopmaliud TPYXKUHBI, KOJUYECTBO TEIJIOTHI,
aOcoJIIoTHasl Temreparypa Tena, pabora B TEPMOJAMHAMUKE, BHYTPEHHSS
SHEPrusl HUJEAbHOTO OJIHOATOMHOTOraza, paboTa WJACaIbHOTO Ta3a,
OTHOCHUTEJIbHAasl BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOTO
JBUTATEJNS; DJIEKTPUUECKOE MOJI€, HAMPSIKEHHOCTh SJIEKTPUUECKOTO MO,
HanpsOKEHHOCTh TOJIST TOUEYHOT'O 3apsifla WM 3apsHKEHHOro Iapa B
BAKyyM€ W B JUDJICKTPUKE, MOTEHUHAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJIOB,  DJJICKTPOABMIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, dJIEKTpUYECKas EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJIeI0BaTEIbHBIM U
napasieabHbIM COCTUHEHUEM PE3UCTOPOB, SHEPIHUA IJIECKTPUUECKOTO MOJIS
KOHJICHCATOPa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUN:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUI[ BELIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, Mu(dy3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIaBJICHUE U KPUCTAJUIN3ALUs, HAIIPABIECHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIIMYMHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAaHOBKY, (PUKCHUPOBATh pE3yJIbTaThl MOJYYEHHOM
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHUAE TIpadUKOB C YUETOM



aOCOIOTHBIX MOTPEIIHOCTEN M3MEPEHUH, JeNIaTh BBIBOJIBI IO pe3yIbTaTaM
WCCIICIOBaHMS;

MPOBOJNUTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ W3MEPEHHsI, OLICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: MIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPeIOKCHHON
THITOTE3BI;

co0roIaTh TpaBwiia 0€30MacHOTO TPy/la pU MPOBEIACHUH HCCIIeTOBAaHUN
B pamMKax yueOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
MCCIIEJIOBATEILCKOM W TPOEKTHON JEATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
(¢u3nYecKoil MOJENbI0: Ha OCHOBAaHHWM aHAlM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJAENH, OTBEYarIeld TpeOOBaHUAM 3aJayH,
NPUMEHATH  (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH ¥  IIOCTYJaThl
(U3NYECKUX TEOpHid TP HCIIONH30BAHUH MAaTEeMAaTUYECKUX METOJIOB
peleHus 3a/1a4, TPOBOAUTE PACYETHI HA OCHOBAHUY UMEIOIIUXCS TaHHBIX,
aHAJM3UPOBATh PE3yNbTaThl U KOPPEKTUPOBATH METOABI PEIICHHS C
y4ETOM MOIYYEHHBIX PE3yJIbTaTOB;

pemaTh KadecTBEHHBbIC 3a/JayH, TpeOyIollue NPUMEHEHHs 3HAaHUN U3
pa3HBIX Pa3lenoB Kypca (GU3UKH, a TAK)KE WHTETPALlUN 3HAHUH U3 APYTHX
IpPEAMETOB E€CTeCTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
IETI0YKY PacCyKICHUH C OMIOPOi Ha N3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHUS,

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHHUS Ui OOBSICHEHUS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyO0ekKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHl;

aHaJIM3UPOBATh M OLIEHUBATh MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU TNPOIECCaMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PallMOHATIBHOM
IPUPOJOTIONH30BAHUM, @ TaKKE Pa3yMHOM HCHOJIb30BAHUM JOCTHKEHUI
HAyKM W TEXHOJIOTUH M JajJbHEHIIero pa3BUTHS UYEJIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
ColepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNPEeAbSBICHHUS Y4eOHOU H
HAYYHO-TNONMYJISIPHON MHPOPMALIMK, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMaLMK, TOJYYEHHOW U3 PA3IUUYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  HMH(OpMAUUI0O U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIKM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSITEJILHOTO ~ NPUOOPETEeHHS  HOBBIX 3HAHUW B Ipoliecce
BBITMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATENIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTyalUsAX, aJ€KBAaTHO OIICHUBATh BKJIAJ KaXJOTO U3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xoniy oOyuenusi BIIl Knacce mnpeaMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIOBEKA W  JaJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CHCTEMATU3UPYIONIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (HU3UIECKOW TEOPUU —
ANEKTPOJANHAMUKY, CHEUUATBHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3MYECKo Teopuu B (OPMUPOBAHUU TPEACTABICHHUN O
dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE U OJHOPOJHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHE KOJIEOaHUs, MAaTEMAaTUICCKUN MasTHUK,
UJCAIbHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

pasziuyath yCJIOBUS (TpaHUlbl, 00JacTH) NPUMEHUMOCTU (HUIUUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIIM3UPOBATh M OOBSICHATH AJIEKTPOMATHUTHBIC MPOILIECCH U SBICHUS,
UCIIONB3YSl OCHOBHBIC TIOJIOKECHHS H 3aKOHBI DJIGKTPOJWHAMHUKUA U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiia, cuna Awmnepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUWM, 1paBwio  Jlenma, cBa3p  OJC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUS  CHJIBI  TOKAa,  TOCTyJaThl  CHEIHaTbHON  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIIM3UPOBATh M OOBSICHATH KBAHTOBBIC TPOIIECCHI U SBIICHUS, UCTIONB3YS
MOJIOKEHUSI ~ KBAaHTOBOW  ¢u3uku  (ypaBHeHHME  DWHINTEeHHA  Ams
dororddexra, mnepBblii U BTOpod moctynatel bopa, mnpuHUUI
COOTHOIIIEHUs HeonpenenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHMUS
3apsiI0BOTO M MAcCCOBOTO YHCEN U DHEPTUH B SJACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacraja);

ONUCHIBaTh (DPU3MYECKHE MPOIECCHl M SBJICHUS, WCIIONB3YysS BEIMYMHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, OJJIEKTPOABMXKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJSi, MAarHUTHBIA TIOTOK, CWia Amrepa, WHAYKTHBHOCTH,
ANEKTPOABMKYIA CUJIAa CAMOMHIYKIUW, HHEPrus MAarHUTHOTO IOJIS
IPOBOAHMKA C TOKOM, PEISTUBUCTCKUM HMIYJIbC, TOJHAS JHEPrusi,
SHEPrus TOKOSI CBOOOJHON 4YACTHUIBl, DHEPrusi M HMITYJIbC (POTOHA,
MacCOBO€ YMCJIO U 3apAll A/ipa, SHEPTHsl CBSI3U S1pa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJIICHUM:
AIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(PEepEeHIINS
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKCHHE,
dotoanekTpuueckuii 3pdexrt (dbotodrddexr), ampda- u Oera-pacrajbl
anep, raMMa-u3lydeHue snep, (Ppu3nyeckue MPHUHIMIBI CHEKTPATHHOTO
aHayu3a u paboThI Jlazepa;

OTIpEe/ENATh HANpPaBIEHUE WHAYKIMM MarHUTHOIO IOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300pakeHHE, CO3aBAEMOE INIOCKUM 3€pKajioM, TOHKOM JIMH30H,
U paCCUMUTHIBATh €TO XapaKTEPUCTHUKHU;

OPUMEHSATh OCHOBOMOJATalolue aCTPOHOMHUYECKUE MOHATHS, TEOPUU U
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOASIINX B 3BE37aX, B 3BE3AHBIX CHCTEMaX, B MEXKTalaKTHUECKON
cpene; ABIKEHUSI HeOEeCHBIX Tell, DBOJIIOIUY 3BE311 U BeenenHoii;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
WCIIOJb30BAaHUEM TMPSMBIX HM3MEPEHHUH, TpPU ITOM KOHCTPYHMPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTHU



(¢u3nyeckux BENMYMH B BHAE TpaduKoB ¢ YYETOM aOCOIIOTHBIX
MOTPEIIHOCTe  W3MEpeHWH, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICTOBAHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPECHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IbI MOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B paMKax y4eOHOro OKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
MCCIIEJIOBATEILCKOM W TPOEKTHON JIEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMUS;

pemats pacuy€THBIE 3aladdl C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  MCIOJIB30BAHMM MAaT€MaTH4YEeCKMX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METO/bI PELICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaToB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3leoB Kypca (pU3UKHU, a TaKKe MHTETpalii 3HAHUN U3 IPYrUX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
HNPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOIMCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCJIEICTBUS OBITOBOM M MPOU3BOICTBEHHON
JESTeNbHOCTH YENIOBEeKa, CBSI3aHHOM ¢ (DU3MUYECKUMHU TNPOIECCaMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOIOTIONB30BAHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUHM JTOCTHXKEHUN



HAYKA M TEXHOJNOTMU [ JAJbHEUIIEr0 Pa3BUTUA YEJIOBEYECKOrO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICpKaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepaboTKu M MpeAbsSBICHUS Y4eOHOU U
HAYy4HO-TIOMYJISIPHOW MH(pOpMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHOpMalNMIlO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS TPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIIBI, PAIMOHATBLHO PACIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHUBATh BKJAJ KaXJOTrO W3
YYaCTHUKOB IPYMIIBI B PEIICHUE PacCMaTPUBAEMOM IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

n/n

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Pasnea 1.HAYUHBIA METO/I IO3HAHUSA ITPUPO/IBI

1.1 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro no pazneny 6
Paznen 2.MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEpIOTO TENa 5 1
2.4 3aKOHbBI COXpPAHEHUSI B MEXaHUKE 10 1
Hroro no pazneny 35

Pazgen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA

3.1 OCHOBBI MOJICKYJIIPHOKUHETUYECKOU TEOpUHU 15 1
3.2 Tepmoaunamuka. TemnioBbie MalIMHbI 20 1
13 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 14 1
' HEePEXO0 b
Hroro no paszneny 49
Paznen 4.9JIEKTPOIUHAMHUKA
4.1 DIEKTPUYECKOE TT0JIE 24 1
4.2 IToCTOSIHHBIN dIIEKTPUYECKUN TOK 24 1




4.3 Toxu B pa3nu4HbIX cperax 6
Hroro no pazgeny 54
Paznen 5.0U3NUYECKUN IIPAKTUKYM
5.1 Pu3NYEeCKUN NPAKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1.2JIEKTPOAUHAMHUKA
1.1 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHAas MHAYKLNS 13 1
Hroro no pazneny 27
Paznea 2.KOJIEBAHUSA U BOJIHBI
2.1 Mexanudeckue KojeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
)3 MexaHu4ecKkue 1 IeKTPOMarHuTHbIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazneny 60
Paznen 3.0CHOBBI CIIEHUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH
3.1 Ochosbl CTO 5 1
Hroro no pazneny 5
Paznen 4 KBAHTOBAS ®U3UKA
4.1 KopnyckynsapHO-BOIHOBON Ayalln3m 15
4.2 ®dusuka atoma 5
43 ®u3nKa aTOMHOTO S,Apa U AJIEMEHTapHbBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKH

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazneny 12
Paznen 6. ®U3NUYECKUN ITIPAKTUKYM

6.1 PuU3NYECKUN NPAKTUKYM 16 16
Hroro no pazgeny 16
Pazaen 7.0OBLIAIOIIEE IOBTOPEHUE

Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' NS TeTBHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos

Hroro no pazneny 15

Pe3epBHOE Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170

16







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®uszrka — pyHIaMeHTaJIbHas HayKa o
IpUpoJie

Hayunb1ii MeTO1 MO3HAHUS U METOIbI
nccaenoBaHusl GU3NIECKUX SBICHUI

DKCIEPUMEHT U TEOPHUA B MPOIIECCE
Mo3HaHus npupoasl. Habmronenne u
IKCIIEPUMEHT B (DH3HKE

Crioco6n1 n3MepeHus: GU3NIEeCKUX BETUUNH

AGCOIOTHAS M OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUN PU3NUECKUX
BEJTUYMH

MopenupoBanue B ¢pusuke. Posb u mecto
¢u3ukn B GOpMHUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B TPAKTUYECKON
JeSITeNbHOCTH JIIOeH

MexaHuueckoe JBMKCHUE. Cucrema
orcuera. OTHOCHTEIIFHOCThE MEXaHHIECKOTO
JABHIKCHUA. HpﬂMaH n o6paTHa;1 3agadyu
MCXaHUKHN

Paguyc-BekTop MaTepualbHON TOUKH, €T0
IIPOEKIIMM Ha OCHU KOOpAUHAT. TpaeKkTopus.




[Tepememienue. Cxopocts. X mpoekiuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMOIMHEWNHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

10

CrnosxeHune nepeMelieHnii U CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBuxkeHue. MrHoBeHHas
CKOpoCTh. Yckopenue. [IpsamoinHaeitnoe
JABUXXCHUE C TOCTOSAHHBIM YCKOPCHHUEM

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JIBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoOe maieHre. Y CKopeHue
cBOOOHOTO MMaJeHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX Tpaduku

14

JIBuKeHue Tena, OpoIeHHOTO MO YIIOM K
TOPU3OHTY

15

KpuBonuneiiHoe npuxenue. [[Brxenue mo
OKPY)KHOCTH. YTJIOBas U JIMHEWHAs
ckopoctb. [lepuoa u yactoTa.
LleHTpOoCTpeMHUTEIIBHOE 1 TIOJTHOE
yCKOpEHUe

16

KontponbHas padora Kunemaruka

17

IlepseIif 3akoH HproToHa. MIHEepnaibHbIe
cucremsl orcuéra. [IpuHumn
OTHOCHUTEIBLHOCTH [ 'amuies.
HewnnepuuansHbie CUCTEMBI OTCYETA




Cuna. PaBHozelicTByroas cuiia. Bropoit

18 3akoH Hprotona. Macca

19 Bzaumopeiicteue Ten. Tperunii 3akoH
Herorona

20 [Ipunnun cynepno3uruu cui. Pemenne
3a/1a4 Ha IpUMEHEeHne 3aKkoHOB HproToHa
3aKO0H BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON U
MHEPTHOM Macchl

2 Cuna TsHKeCTH U yCKOpeHHe CBOOOHOTO
TaJIeHUS
JIBm>xeHrne HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbl Kertepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUzIbI cuil

25 TpeHus. JIBUKEHHE B KUIKOCTH U rasze ¢
Y4€TOM CHJIbI COITPOTUBIIEHUSI CPE/IBI

2% Hasnenue. ['mapocrarnyeckoe JaBiICHUE.
Cuna Apxumena
AGCOTIOTHO TBEpIOE TEIO.

27 [TocrynarenbHO€E U BpalaTeibHOE
JBUKEHHUE TBEPJOrO Tesa

78 MOMEHT CuJIbl OTHOCUTEIIBHO OCH
BpaueHus. [1nedo cumbl
CrnoxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TsxecTu Tena. Y enosus

PaBHOBECHA TBEPAOIO TECJIa. Bugst




paBHOBeECHs

30

Pemenue 3amau

31

KonTponeHast padota o teme "/[uHamuka.
Craruka TBepaoro tena'

32

NMnynbc MaTeprabHOW TOYKH, CUCTEMBI
MarepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEPUAIIBHBIX TOYEK. TeopeMa o
JBAKEHHUH LIEHTPA Macc

33

Nmmynbe cuitbl U U3BMEHEHUE UMITYJIbCa
Tesa. 3aKOH COXPaHECHUsSI UMITYJIhbCa.
PeaxkTnBHOE IBIDKEHIE

34

MoOMEHT nMITyJIbca MaTEPUATBHON TOYKH.
[IpencraBnenue 0 COXpaHEHUM MOMEHTA
HMITyJIbCa B LIEHTPAIbHBIX MOJISAX

35

Pemrenue 3agau

36

PaboTa cuibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemenienuu. ['padpuueckoe
MpeJCTaBICHHE PA0OThI CHIIBI. MOIITHOCTH
CHUTBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHaIbHON TOUKH

38

IToTenumanbHbIe U HEMOTESHIIMAIHLHBIC
cunsbl. IloTeHumanpHas OHCPI'Hs. BTOpaﬂ
KOCMHYECKast CKOPOCTb

39

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTLI HCIMMOTCHIMAJIbHBIX CHII C
H3MEHEHHEM MEXaHMYSCKOM OHEPIUn




CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOHN SHEPrun

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBHenue bepuymnu 1uist uieanbHON
KUJKOCTH

41 KonTtponsHas pabota o Teme "3aKoHbI
COXPAaHEHHUS B MEXaHHKe"
Pa3BuTHe npencraBieHuii 0 Ipupoie

42 Ter1oThl. OcHOBHBIE TIoNIoKeHUsT MKT.
Hudody3us. bpoyHoBckoe ABuxeHnE
Crpoenue ra3000pa3HbIX, )KUJKUX U

43 TBEPJBIX TeN. XapaKTep ABUKECHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIeCTBA
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).

44 KonnuecTtBo Beniecta. [loctosHHas
ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE.
IlIxama Ienbcus

46 Pemrenue 3agau

47 Wneanpubiii ra3. ['a30Bbie 3aKOHEI

43 VYpaBuenue Menneneena-Knanelipona.
Pemenue 3amau

49 AbcomoTHas TeMieparypa. 3akoH
JlansTOHA

50 H3omponeccel B UACAIBHOM rase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npeacraBieHue

H30IIPOICCCOB: N30TCPMaA, U30X0pa,




n3obapa

52

OcnoBHoe ypaBHenne MKT

53

Pemenue 3amau

54

CBs13b a0COJIOTHOM TeMIepaTyphl
TEPMOIMHAMHYECKON CUCTEMBI CO CpEHEN
KMHETUYECKOHN DHEPrUeH NOCTYNaTEIbHOTO
TEIUIOBOTO JIBM)KEHUS €€ 4acTHUI]

55

0O0001IEeHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
teme "OcuoBst MKT"

56

KonTtponsnas padota o teme "OCHOBBI
MKT"

57

TepmoanHaMuueckas cucremMa. 3aJlaHue
BHEIIHMX ycnoBui uist T/l cucreMsl.
BHemHue 1 BHyTpeHHHE TapaMeTPBI.
[TapameTpsr T/l cucTeMbl Kak cpegHue
3HAYEHUS BEIMYUH, ONMCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIMHAMUKH.
CamornpousBoJibHas penakcarus /]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59

Moens UeaIbHOro ra3a B
TEPMOJIMHAMUKE. Y CJIOBUS MPUMEHUMOCTH
3TOM MOAEIH

60

VYpaBuenue MenneneeBa-Knaneiipona u
BBIPAJKEHUE JIJIs1 BHYTPEHHEN YHEPTUU

61

BoipaskeHue a1 BHyTpeHHEN SHEPrUu
OJIHOATOMHOTO MJICAJIBHOT'O Ta3a.
KBa3ucraTnuecknue u HECTaTUUECKUE




MPOLIECCHI

62

OneMenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboThl 1o rpaduky mpoiecca
Ha pV-nuarpamme

63

Tennonepenaya kak croco0® U3MEHEHUs
BHyTpeHHel sHepruu TJ] cucremsl 6e3
COBEPIICHUS padOTHI

64

KonBekuus, TEMIOnpoBOIHOCTD,
W3JIy4YEHHE

65

KommaectBo TenmoTel. TemioéMKOCTE Tema.
VYenpHast 1 MOJISIpHAs TETUIOEMKOCTH
BEIIECTBA. Y IeTIbHAS TEIJIOTa CTOPAHUS
TOIIJINBA

66

Pacuér xonuyecTBa TEMIOTHI IPU
Teruionepeaaye

67

[Tonsarue 06 anrabaTHOM TIpoOIIECcCe.
[TepBrlit 3aKOH TEPMOAMHAMUKHI

68

KonunuecTBo TemnoTsl u paboTa Kak Mepbl
W3MEHEHUs BHYTpeHHe# snepruun T/]
CUCTEMBbI

69

Btopoii 3akoH TepMOAMHAMUKH TSI
PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpaTuMoCTh MPUPOIHBIX
MIPOLIECCOB

70

HpI/IHHI/IHLI HeﬁCTBHH TCIIJIOBBIX MAllIWH.
KI1J1

71

MakcumanbHoe 3HaueHue KIT/. [uxn
Kapno




72

Pemenue 3amau

73

DKOIOTUYECKHE ACIIEKTHI HUCITOJIb30BaHUS
TEIUIOBBIX JBHUTaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl

74

Pemenue 3amau

75

O0001IeHne 1 cUCTEMATU3AIINS 3HAHNUI 110
teme "Tepmonnnamuka. TerioBbie
MaIIuHe"

76

KonTponsnas pabora no teme
"TepmoanHamuka. TernaoBeie MalIuHb"

77

[TapooOpazoBanre U KOHICHCAIIHS.
Hcnapenue u kurenue. Y genbHas TEIIOTa
napooOpa3oBaHUs

78

Hacermennsie u HCHACBIIICHHBIC IapbI.
KadgecTBeHHAas 3aBUCHMOCTh INIOTHOCTH U
JAaBJICHUA HACBIIICHHOTO Iapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTD OT
00BéMa HACBIIICHHOTI'O I1apa. 3aBUCUMOCTD
TEMIICPATYPhI KUIICHHUA OT OJAaBJICHUA B
KUIKOCTH

79

BrnaxHocth Bo3yxa. AGCOIIOTHAS U
OTHOCHTEIbHAS BIIAYKHOCTD

80

Pemenue 3amau

81

Trépnoe Teno. Kpucramimyeckue u
amop(dHbIe Terna. AHU30TPOIHUS CBOMCTB
KPUCTAJIIOB

82

IInaBnenue u KpucCTallin3anus. Y aenpHas
TCIIJIOTA ITJIaBJICHHA. CY6J'II/IM3L[I/I$[




&3

Hedopmaruu TBEpIOTO Tena. PacTskeHue
u cxarue. Casur. Moayns FOnra. Ilpenen

yIpyrux nehopMariuii

84

TermoBoe pacmmpeHue KUIKOCTEN U
TBépI[I)IX TCII. AHFapMOHI/I?,M TCIIJIOBBIX
KOJIeOaHWH YaCTHII BEIIECTBA

85

[IpeoOpa3oBanue s3Hepruu B pazoBbIX
nepexojax

86

VYpaBHeHue TEIIoBOro OanaHca

87

Pemenue 3agau

88

[ToBepxHocTHOE HaTshxeHHe. KanuspHbie
aBJeHus. J{aBieHue moj UCKpUBJIEHHON
MOBEPXHOCTHIO KUJIKOCTH. Dopmyna
Jlannaca

89

O00011IeHNE U CHCTEMATH3ALMSI 3HAHUH 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBbIe Iepexoab"

90

KontponbHas padoTa o teme "ArperaTHbie
cocTosinus BeuiecTBa. @azoBbie mepexo b

91

DneKkTpu3aus Tei U €€ MPOosIBICHUS.
DnekTpudeckuil 3apsa. /IBa Buaa
ANEKTPUYECKUX 3apsaaoB. [IpoBogHUKH,
TUDIIEKTPUKHU U TIOTYIPOBOIHUKU

92

DIIEMEHTapHBIN 3JIEKTPUUECKUN 3apsi.
3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsaa

93

Bzaumopenicteue 3apsanoB. Toueunsie
3apsaasl. 3akoH Kynona

94

Pemenue 3amau




95

Dnekrpuyeckoe nosie. Ero neiictBue Ha
ANEKTPUUECKHUE 3aPsi/Ibl

96

Hanpsxk€HHOCTD 3JIEKTPUYECKOTO TTOJIS.
[TpoOubIii 3apsia. JIluauM HaNPsSHKEHHOCTH
aneKTpudeckoro noss. OqHOpPoIHOE
ANEKTPUYECKOE I10JIe

97

[ToTeHIMambHOCTH DJIEKTPOCTATUIECKOTO
nois. Pa3HOCTh MOTEHIIMAJIOB U
HaIpsKECHUE

98

[ToreHumaneHas sHEprys 3apsaa B
NEKTPOCTaTHYECKOM 1ose. [loTennnan
NEKTPOCTATUYECKOTO MO

99

CBs13b HAPSKEHHOCTH TTOJISI U PA3HOCTH
[IOTEHIUAJIOB IJIs JJIEKTPOCTaTUYECKOIO
oJIs

100

[TpuHIUTT CYTIEPIIO3UITUH DITEKTPUUECKUX
noJieu

101

Pemrenue 3agau

102

[Tone Toueunoro 3apsina. [loje paBHOMEPHO
3apsOKEHHOU cephl

103

[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY
mapa. [lone paBHOMEpHO 3apsiKEHHOM
0ECKOHEYHOM MI0CKOCTU

104

HpOBO,Z[HI/IKI/I B JJICKTPOCTAaTHYCCKOM II0JIC.
YcaoBue paBHOBECHS 3apsA 0B

105

Z[I/IBHGKTPI/IKI/I " IIOJYIIPOBOJHUKU B
QJICKTPOCTATUYCCKOM II0JIC

106

Konpencarop. DnekTpoéMKOCTh




KOHACHCATOpPA. BHGKTpOéMKOCTB IIJIOCKOTI'O

KOHJIEHCaTopa

107 [TapannenbHoe coeMHEHNE KOHAEHCATOPOB

108 IlocnegoBaTenpHOE COCIMHCHUE
KOHJIEHCATOPOB

109 DHeprus 3apsKEHHOr0 KOHAEHcaTopa

110 Pemenne 3amau

11 JIBr>keHure 3apsSyKEHHOW YaCTHIIbI B
OJIHOPOJIHOM DJIEKTPUUECKOM T0JIe

112 Pemenue 3agau

113 O0001Ienre ¥ cucTeMaTH3ays 3HAHUH 110
Teme "DnekTpuueckoe mnojie"

114 KonTtponsHas padoTa o tTeme
"Onekrpuueckoe noie"
Cumna Toka. IlocTosSHHBIN TOK. Y CIIOBUS

115 CYILIECTBOBAHUS MOCTOSTHHOTO
ANEKTPUIECKOTO TOKA

116 Uctrounuku Toka. Hanpspxkenune u 3/1C

117 3akon OMa Jyis yyacTKa LEeIH.
DIIEKTPUUYECKOE CONTPOTHUBIICHHE
3aBUCHMOCTB COTMPOTUBIICHHUS OJHOPOHOTO

118 MPOBOJIHUKA OT €ro JIJTMHBI U TIJIOMIA I
MOIEPEYHOTO CCUSHUS

119 VY enbHOE CONMPOTHUBIICHHUE BEIIECTBA.
Pemenue 3amau

120 [TocnenoBarenbHOE, NapaiebHOE,

CMCHIAHHOC COCANHCHUC TPOBOJAHHUKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUX

121 ueneii. [IpaBuna Kupxroga !

122 Pemtenue 3amau 1

123 Pabota anekTpudeckoro Toka. 3aKoH |
Hxoyna —Jlenna

124 Pemrenue 3amau 1
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

125 TemnmoBast MOIITHOCTh, BRIFCIIICMas Ha 1
pesuctrope

126 Pemenue 3agau 1

127 O/1C u BHyTpeHHEE CONPOTUBIICHNE |
HCTOYHHKA TOKA

128 3axoH Oma Juis MOJIHOM (3aMKHYTOI) 1
AIEKTPUYECKON LTI

129 Pemenue 3agau 1

130 MoIHOCTh UCTOYHHNKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 Konpaencarop B ienu NoCTOSIHHOTO TOKa 1

133 Pemrenue 3agau 1

134 Pemrenue 3agay nmo reme "IlocTosIHHBIN |
3JIEKTPUYECKUN TOK"

135 Permrenue 3amau mo reme "IlocToSIHHBIN |
3JIEKTPUYECKUN TOK"

136 Pemenne 3amag mo teme "IlocTostHHBIH 1
ANEKTPUYECKUH TOK"

137 O0o001IcHNE B CHCTEMAaTH3alMs 3HAHUH 110 1

teme "[10CTOSHHBIN 27EKTpUUECKUI TOK"




138

KonTtposnpsHas paboTa o teme
"IIoCTOSIHHBIN 27EKTpUUYECKUI TOK"

139

DneKTprYecKasi IPOBOIUMOCTh Pa3IMYHBIX
BEIIECTB. DIIEKTPHUECKUI TOK B METAJUIAX.
CBepXInpoBOIUMOCTb

140

DneKTpUYECKUi TOK B pacTBOpax U
pacmiaBax 3JeKTpoiauToB. 3akoHbl Dapazes
JUTSL DIIEKTPOJIN3a

141

DneKTpuyecKuii TOK B razax. [lmasma

142

DIEKTPUYECKHUN TOK B BAKyyMe.
Bakyymubie npuOopbl

143

DIEKTPUYECKUN TOK B MOJYIMPOBOJHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue Cuiibl TOKa U HAPSKEHUS B
L[ENU TIOCTOSTHHOTO TOKA MPY MOMOIIIH
AHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HAKOMCTBO ¢ IU(PPOBOH
naboparopueit o ¢pusuke. [Ipumepsr
n3MepeHus (U3NYECKUX BETUYUH MIPU
MOMOIIY KOMITbIOTEPHBIX JATYUKOB"

146

Ou3nyecKuil MPakTUKyM IO TEME
"N3y4yeHrie HepaBHOMEPHOTO JIBHKEHUS C
L[EbIO ONpeIeTICHIs] MTHOBEHHOU
ckopoctH"

147

DuU3NYECKUH IIPAKTUKYM I10 TEME
"N3mMepeHue yCKOpEeHHUs IpU
MIPSIMOJIMHENHOM PaBHOYCKOPEHHOM




NBIDKEHUH 110 HAKJIOHHOM MI0CKOCTH' TN
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpEMEHHU MPU PABHOYCKOPEHHOM
IBIOKeHUN"

148

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue yckopeHusi CBOOOHOTO
nageHus" win "M3ydeHue ABuxKeHUs Tena,
OpOIIEHHOTO0 TOPU30HTAIBHO"

149

@u3N4EeCKU IPAKTUKYM I10 TEME
"N3ydyeHune NBUKEHUS TeJla M0 OKPYKHOCTH
C MTOCTOSIHHOM 1O MOJTYJIFO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpareHuss KOHHYECKOTO MasiTHUKA OT €T0
napameTpoB"

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHune paBHOICUCTBYIOIIEH CHIIBI
MIPH IBIKEHUU OpycKa M0 HAKIOHHOM
mwrockoctu" i "[IpoBepka rMIOTE3bI O
HE3aBHCUMOCTHU BPEMEHU ABMKEHUS Opycka
10 HAKJIOHHOM TJIOCKOCTH Ha 33aJJaHHOE
paccTosiHue OT ero Maccol"”

151

Ou3nyecKuil MPakTUKyM 10 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYTrOCTH, BOSHUKAIOIINX B MPY>KUHE U
pe3rHOBOM 00pa3siie, oT ux aepopmanun"
nnu "VM3yueHne IBUKEHUSI CUCTEMBI Te,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOMN Yepe3
JIErKui 60K"

152

DuU3NYEeCKUN IIPAKTUKYM I10 TEME




"N3mepenne ko3 duiimenTa TpeHus mo
BEJIMYUHE YIIIOBOTO KOA(pPHIIHEHTA
3aBucumoctu Frp(N)" nnu "UccnenoBanue
JBYDKEHUS OpycKa 10 HaKJIOHHOM
IJIOCKOCTH C NEPEMEHHBIM KOAPPUIIUEHTOM
TpeHus" wnu "M3yueHue 1BUKEHUS Tpy3a
Ha Bajly Cc TpeHHeM"

153

@uU3N4EeCKU IPAKTUKYM I10 TEME
"HNccnenoBanue ycinoBHi paBHOBECHS
TBEPJIOTO TeJIa, UMEIOIIET0 OCh BpaleHus"
nmy "KoHCTpyrpoBaHue KPOHIITEHHOB U
pacu€r cwi ynpyroctu" ninu "M3yuenune
YCTOWYMBOCTH TBEPIOTO TeJa, UMEIOIIErOo
IJI01[ab OTOPHI"

154

DU3NYECKUH TPAKTUKYM 10 TEME
"NU3mepeHune nMmysbca Tesa mno
TOpMO3HOMY IyTH" niu "M3mepenue cuiibl
TATH, CKOPOCTU MOJIENIN JIEKTPOMOOUIIS U
MOIIHOCTH cuiibl TATK" niu "CpaBHEHUE
W3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunbl" win "MccnenoBanue coxpaHeHUs
HMITYJIbCA MPU YIPYTOM B3aUMOJICHCTBUU"
unu "M3MepeHre KNHETUYECKOU SHEPrun
Teja 10 TOPMO3HOMY ITyTH"

155

dusnueckuil NpakTUKYM 10 TEMe
"N3y4ueHne U30TepMUUECKOT0 IIpoLecca
(pexOMEeHIOBAHO UCIOJIb30BAHNE
udpoBoii 1aboparopun)" wim "U3yuenue
n30X0pHOro npouecca” nin "U3yuenune




n3o0apHoro nporecca” mwiu "[IpoBepka
ypaBHEHUsI COCTOSTHUS"

156

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHON TemIoéMKOCTH" UITN
"UccnenoBanue mpoiecca OCThIBaHUS
BeecTBa" uin "Mccnenosanue
aaunabatHoro npouecca” nian "U3yuenue
B3aMMOCBSI3U SHEPTHH MEKMOJIEKYIISPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYPHl KUTICHHS
KuaKocren”

157

®u3N4eCcKuil IPAKTUKYM I10 TEME
"N3yueHne 3akOHOMEPHOCTEN UCITapEHUs
xuakocren" wim "M3Mmepenne ynenpHON
TEIUIOTHI TUIaBJeHus JibAa" unu "N3yuenue
CBOMCTB HACBHIIIEHHBIX ApPOB' WU
"U3mepenune abCOMOTHON BIAXXKHOCTH
BO3/1yXa M OLIEHKAa MaccChl [1apoB B
nomenieHun". Msmepenue korddunmreHta
ITOBEPXHOCTHOI'O HATSKEHUS

158

DuU3NYECKUH TPAKTUKYM 10 TEME
"HaGmroienne npeBparieHus: SHEPTruu
3apsOKEHHOTO KOHJIGHCATOPa B QHEPTHIO
n3inydyeHus ceeroauoa’ wiu "M3ydyenue
MPOTEKAaHUS TOKA B IICTIH, COACpIKaIeh
koHaeHcaTop" win "Pacnpenenenue
Pa3HOCTH MOTEHIIMANIOB (HAMIPSHKEHUS) TIPU
MMOCIEA0BATCILHOM COCAUHECHUN
KOHJIEHCAaTOpOB"

159

DuU3NYEeCKUN IIPAKTUKYM I10 TEME




"WccnenoBanue CMEIIAHHOTO COCAUHCHUS
pesuctopoB" wiu "M3Mepenue yieabHOoro
CONPOTUBIIEHUS IPOBOJAHUKOB'" WK
"WccnenoBanyue 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsHKEHUS JUTs1 JIaMITbl HaKaJIiBaHUs "

160

PuU3NYECKUH IPAKTUKYM 110 TEME
"Habnronenue anekrponusa" uim
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO HOHA"
niu "HccrnenoBanue 3aBUCUMOCTH
CONPOTHBIIEHUSI TEPMOPE3UCTOPA OT
temneparypsl" win "CHATHE BOJIbT-
aMIIEpHOM XapaKTEpUCTUKH auoaa"

161

Peseprubrit ypok. O6001IeHNE 1
cUCTeMaTH3alMsl 3HaHU 110 TeMe
"Kunematuka"

162

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3alMsl 3HaHU 110 TeMe
"Jlmnamuka"

163

PeseprubIit ypok. O6001IeHNE 1
cucreMarus3anys 3Haguil mo teMe "CraTrnka
TBEpAOro Temna"

164

PesepBusiit ypok. O600mIeHE U
CUCTEMATHU3alHA 3HaHUH 110 TeMe ""3aKOHEI
COXpaHEHUs B MexaHuKe"

165

PesepBuslit ypok. O600mIeHE U
cucTeMAaTu3anusa 3HaHuH 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KMHETHYECKOU Teopun”

166

PesepBHriit ypok. O600IeHEe U
cucTeMaTH3aIlHs 3HAaHUI 10 TeMe




"Tepmoaunamuka. TeraoBsie MallIuHbI"

167

PesepBHeiit ypok. O600IIeHNE 1
cHCTEeMaTH3alHs 3HAaHUH 110 TEME
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®dazoBble Iepexoap"

168

PesepBHsIit ypok. O600IICHNE 1
cCUucremMatTu3anus 3HAHUH 110 TEME
"DnexTpuueckoe mojue"

169

PesepBubiit ypok. O60011eHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"[ToCTOSHHBIN 3JIEKTPUYECKHUM TOK"

170

Peseprubrit ypok. O6001eHNE 1
cucTeMaTu3alus 3HaHuil mo teme "Toku B
pa3IM4HBIX cpenax"

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KUIACC

n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

B3aI/IMOI[CI\/JICTBI/I€ IIOCTOSIHHBIX MAariHuToB U
MIPOBOTHUKOB C TOKOM. MarHuTHoe moJie.
I'unore3a Ammnepa

Bekrop marautHON mHAyKumu. IIpuHmn
CYNEPHO3UIIMA MATHUTHBIX TToJIeH. JInnnun
MarHATHON UHAYKIIHH

MarsuTHO€ T0JIe TPOBOTHUKA C TOKOM.
OnbIT Opcrena

Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb

Pemrenue 3agau

[Ipumenenne 3akoHa Amriepa.
DNeKTpOU3MEpUTENbHbIE TPUOOPHI

Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJIb.
JIBro>keHue 3apsiKEHHOM YaCTUIIbI B
OJIHOPOJHOM MarHUTHOM II0JIE

Pemenue 3amau

Pabota cunbl Jlopenna

Pemenue 3amau

11

MarauTHOE I0JI€ B BEIIECTRBE.
q)eppOMaFHCTI/IKI/I, napa- 1 IMnaMaruCTuKu

12

OcHOBHBIE CBOWCTBA (peppOMarHeTUKOB.
[Tpumenenue heppoMarHeTHKOB




13

Pemenue 3amaq mo reme "MarautHoe mose"

14 Pemenne 3amag o reme "MaraurtHoe nose"

L5 SIBneHue ANEKTPOMArHUTHON MHIYKIIUH.
[ToTok BekTOpa MarHUTHOM MHIAYKLIMHU

16 OJ1C unaykuun

17 3aKOH AIEKTPOMArHUTHON WHIYKITHH
®dapanes

18 Buxpeoe anektpuueckoe nose. Toku @yko

19 OJIC uHAYKINU B ABMOKYIIUXCS
MIPOBOTHUKAX

20 Pemenue 3agau

21 [TpaBuno Jlenua

” NupyktuBHOCTH. KaTylika MHIYKTUBHOCTH
B I[ENH ITOCTOSTHHOI'O TOKa

” SBnenne camounaykiuu. IJ1C
CaMOUWHTYKITHH

24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

25 Pemrenue 3agau

2% O060011eHre U cucTEMaTU3aLMs 3HAHUI 1O
Teme "DIeKTpoIuHaMuKa"

7 KonTtponbHas padoTa o teme
"DnexkTpoauHaMuka"

78 Konebarenruas cuctema. CBOOOIHEIE
konebanus. 'apMoHnUYecKkue KoneOaHus

29 Kunemarnueckoe n TMHaAMHYECKOE

OIIHMCAaHME KOJICOATCIbHBIX JBHKCHUUN




DHepreTuyeckoe onucanue. BeiBos
JUHAMHWYCCKOI'O OITMCAaHUA I‘apMOHI/I‘-IeCKI/IX

30 KOJICOaHUW U3 UX SHEPTreTHIECKOTO U
KHHEMATUYECKOTO OTTUCAHUS

31 Ammutyna u ¢aza Koyebanui
[lepnon n yacrora konebanuid. [Teprox
MaJIbIX CBOOOIHBIX KOJIEOaHUMA

32 MaTeMaTH4ecKoro MasiTHuka. [lepruon
CBOOOJHBIX KOJIEOAHUN IPY’KUHHOTO
MasTHUKA

1 3aryxaromue kojaebanus. BeiHyX1eHHbIE
koJsiebanus. Pesonanc

34 ABTOKOJIEOAHUS

35 Pemenue 3agau

16 Ypoxk-koupepennus "MexaHnueckue
KoJIeOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O060011eHre u cucTeMaTu3alus 3HaHu| 1o
teMe "MexaHnudeckue Koiaeoanus"

18 DNEeKTPOMAarHUTHbIE KOJICOaHHUS.
KonebaTenpHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMIUTUTY/IbI

39 3aps/ia KOHJIEHCAaTopa C aMIUIUTYA0U CUJIBI
TOKa B K0JIeOATeTbHOM KOHTYpE

40 3aKOH COXpaHEeHUsI SHEPTUHU B UA€aTbHOM
KoJiebaTeTbHOM KOHTYpE
3aryxarouue MeKTPOMarHuTHbIE

41 KosebaHus. BeiHyXeHHbIE

QJICKTPOMAIrHUTHBIC KoJieOaHMs




[Tepemennsblii TOK. Pe3uctop u KoHAEHCATOP

42 B LIETIH MIEPEMEHHOT0 TOKa

43 Karymika WHIyKTUBHOCTH B IIETTH
MEPEMEHHOTO TOKa

44 3axon Oma Juis 3IEeKTpUYECKOH Lienu
MEPEMEHHOTO TOKa
MoniHOCTh NIEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JICVCTBYIOIIEE 3HAUCHHUE
CHUJIBI TOKA U HAIIPSIKEHUS

46 Pe3onaHC B ay1eKTpHUECKON LIETIH

47 Pemenue 3agau
W neansHbIif Tpancopmarop.

48 [TpousBocTBO, IEpenaya U MoTpeOIeHNE
AIEKTPUYECKON SHEPTUU
DKOJIOTMYECKUE PUCKHU ITPU MPOU3BOJICTBE

49 anekTposHepruu. KynpTypa ucnonab3oBanus
AJIEKTPO3HEPIUH B IOBCEAHEBHOM )KU3HU

50 Pemrenue 3agau

51 Pemrenue 3agau

5 O06o01eHre U cucTeMaTru3alis 3HaHUK 110
Teme "DIeKTpOMarHuTHbIE KosieOaHus"

53 Mexanuueckue BOJHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3ByKa

56 Nudpas3syk u yapTpassyk. Lllymosoe

3arpsA3HCHUC oxpyxcaromeﬁ Cpcabl




57

Pemenue 3amau

58

SHCKTpOMaFHI/ITHBIe BOJIHBI. I/IsnyquI/Ie
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH

60

[IIkaJia 3€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHUIUIIBI PaTIUOCBSI3U U TEICBUACHHUS.
Paanonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl

62

Kontponbras padota no teme "Konebanust
H BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

64

Pemenune 3a1a4 Ha MpUMEHEHNE 3aKOHA
MPSIMOJIMHEHHOTO pacpOCTPAHEHUS CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkajio

66

[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBIN yroJl MOJHOTO BHYTPEHHETO
OTpaKCHUS

67

Pemenne 3amaq Ha MMPUMCECHCHUC 3aKOHOB
OTPAKCHUS U ITPECIIOMIICHUA CBCTA

68

Xon yde B mpusMe. Jlucnepceus cBera.
CnoxHbIN cocTaB Oenoro ceera. Llper




JInn3el. DOKYCHOE PACCTOSIHUE U

69 ONTHYECKAs CUJIa JIMH3BI

70 [TocTpoenue n300paskeHMi B IMH3aX U UX
cucTtemMax. YBEJIUYEHUE JIMH3bI
Pemenue 3agau Ha nocTpoeHue

71 M300paKeHM, OTYIaeMBbIX C TOMOIIBIO
JIUH3

72 ['ma3 xak onruyeckas cucrema

7 Pemenue 3amau. [Ipeaens npuMeHUMOCTH
reOMETPUYECKON ONTHUKHI

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUs

75 Jucnepcus ceera

76 Hurepdepentius creta

77 KorepeHTHbIE ICTOYHUKH. Y CIIOBUS
HaOJI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemrenue 3agau

79 [Ipumenenne natephepeHIun

80 Judpakuus cBeTa

21 Judpakunonnas pemérka. Y cioBue
HaOJI0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Permrenue 3agau

23 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemienue 3agau

85 CBeToBBI€ SIBIIEHUS B IPUPOJIE

26 O06o001eHne u cucTeMaTu3alus 3HaHu| 1o

teme "OnTuka"




87 KonTtponsHas padota no teme «OnTuKa» 1
['panu1lbl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXAaHUKH. 3aKOHBI AEKTPOAUHAMUKH U 1
MIPUHIIUAIT OTHOCUTEILHOCTH

29 [TocTynaTel cienuanbHON TEOPUU |
OTHOCHUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenna. Ycnoue

90 MPUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE BPEMEHU U
COKpAIIEHUE JITTUHbI

01 OHeprus ¥ UMITYJIbC PEISTUBUCTCKON |
YaCTHIIbI

9 CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM |
PETATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS

93 PaBHOBECHOE TEIIOBOE U3ITyYEHUE 1

94 3akoH cMemeHnsa Buna 1

95 I'mnore3a M. Ilnanka o kBantax. ®OTOHBI 1

96 DHeprusi ¥ UMIyJasc GoToHa 1

97 dotorpdext. OnwiTel A. I'. CroseTona. 1
3akonbl pororddexTa

98 VYpasHenue DitHinTeitHa 715 GoTodPdexTa. 1
"Kpacnas rpanuna" ¢potoaddekra

99 JaBnenue cBeta. Onbitel 1. H. JIeGeneBa 1

100 BounHOBBIE CBOMCTBA YacTHULL 1
Bounnel ne bpoiins. JlimiHa BoJIHBI e

101 Bpoiins u pa3mepsl 00J1aCTH JOKAIU3AUN 1

,I[BH)KymefIc&I JaCTHUIIbI




102

KopryckyssipHO-BOITHOBOM yalln3m

103 Judpakmus 37eKTPOHOB Ha KPUCTAJIIAX
Crienurka u3MepeHnuid B MUKPOMUPE.

104 CooTHollIeHHs HEOTIpeACIEHHOCTEN
Ieiizenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenne pacu€THbIX 3a1a4
KontponbHas padoTa mo Temam: "OCHOBBI

107 CTO", "KopmyckynaspHO-BOJIHOBOI
nyanism"

108 OTMBITHI TTO UCCIIEIOBAHHIO CTPOCHHUS aToMa.
[Tnanerapnas moaens aroma Pesepdopaa

109 [Toctynatel bopa

110 Bupsl cnektpoB. CrieKTp ypOBHEM 3HEPTUU
aToMa BOJ0OpO/ia

11 CHnoHTaHHOE U BBIHYXJCHHOE U3TyYeHUE
cBETa

112 Jlazep
Hyxnonnas mozaens sapa I eiizenOepra-

113 HBaneHko. 3apsig 1 MacCOBOE YKCIIO Sapa.
N3oTtonel. PagnoakTuBHOCTH
3aKkoH paJMoakTUBHOro pacnana. CBoiicTBa

114 MOHU3UPYIOUIEro U3iIydeHus. BinusHue
PaaOaKTUBHOCTH HA KUBbIE OpPraHU3MBbl.
Jo3umerpus
DHeprus CBA31 HYKJIOHOB B sjipe. SnepHble

115 cuibl. JleexT Maccel sapa. SnepHbie

peakuuu. SnepHble peakTopsl. [IpoGnemMsr




YIPaBJISIEMOTO TEPMOSIIEPHOIO CUHTESA.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHON
SHEPreTHUKU

116

MeTo1bl perucTpalnuy U UCCiaea0BaHUs
3JIEMEHTApHbIX YacTull. @yHaMEHTaJIbHbIE
B3aMMOJECHCTBUA. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOU
Mozenu. KBapk-rinooHHas MOJENb afpOHOB

117

®usuka 3a npeaenamu CtaHaapTHOU
Mozenu. TéMHas MaTepusi U TEMHas
sHeprusi. EnuHcTBO pu3mueckoit KapTHHBI
MHpa

118

Otansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE
aCTPOHOMHH

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOHI KOCMHYECKHX
00BEKTOB. METO/IbI aCTPOHOMHYECKHUX
HUCCIIEIOBAHUI

120

CoBpeMeHHbIE ONITUYECKHE TEJIECKOTIHI,
paanoTeNecKoIbl, BHEaTMOChepHas
aCTPOHOMHUS

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKHe
3BE3/IBI, IUTAHETHI, UX BUAUMOE IBIIKEHUE

122

Conueunas cucrema. Connite. ConHeunas
akTUBHOCTb. McTounuk sueprun ConHila u
3BE3N

123

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma "creKTpaabHbIA KJIAcC —




CBETUMOCTB"

124

3B63HBI rJIaBHOM IIOCIEA0BATEIIbHOCTH

125

Buyrpennee ctpoenune 38&31. COBpeMeHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spomoruu CoaHIa v 3BE37. DTallbl JKH3HHU
3BE3/1

126

Mneunsiii [Iyre — Hama 'amaktuka. Tunst
rajakTuk. YEpHbIE ABIPBI B s1/Ipax rajlakTUK

127

Bcenennas. Pacimpenne Beenennoit. 3akon
Xab06ma. Teopust bonbiioro B3peiBa.
PenukToBO€ H3nydeHnE

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepewménnpie npoOieMbl acTpOHOMUU

130

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye MariuTHOT'O IT0JIS
MMOCTOSHHBIX MarHUTOB'" MIIN
"UccneqoBaHue CBOMCTB
dheppomaruerukoB" unu "MccnenoBanue
JIEHCTBUS MIOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Ou3nyecKuil MPakTUKyM IO TEME
"U3mepenue cunbl Amniepa” unu "M3ydenue
3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA"
nnu "OnpeneneHue MarHUTHOW UHIYKIIUU
Ha OCHOBE U3MEpeHMs cuibl Amnepa”

132

DuU3NYEeCKUN PAKTUKYM I10 TEME
"HcceqoBanue SIBICHUS




AIEKTPOMArHUTHOW MHIYKIIUHU'" WIH
"OnpeneneHne HHIYKIUU BUXPEBOTO
MAarduTHOTO I10JIA"

133

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue sBICHUS CAMOWHIYKIIAN"
i "COopKa MOJIENH SIIEKTPOMArHUTHOTO
reHeparopa"

134

®uU3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJie0aHUN HUTSHOTO U MPYKUHHOTO
MAasiTHUKOB"

135

®u3N4eCcKuil IPAKTUKYM IO TEME
"[IpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM
MasTHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOIO TOKA Yyepes
MOCJIEA0BATEILHO COENUHEHHEIC
KOHJICHCATOP, KaTYIIKY ¥ Pe3UCTOp" WUIIH
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B IIEIH [TEPEMEHHOTO TOKA"

137

DU3NYECKUN TPAKTUKYM 10 TEME
"N3yueHue napaMeTpoB 3BYKOBOU BOJIHBI"

138

dusnueckuil NpakTUKYM 10 TeEMe
"HM3MepeHune nokasaresis IpeaoMIeHUs
crexna" win "l[lomydyenue n3o0pakeHus B
CHUCTEME M3 IJIOCKOTO 3epKaja U JIUH3bI"

139

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUA OT BEILLECTBA (Ha IpUMepe




wuakux JuH3)" wim "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEHBAIOIITNX
3"

140

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HaoOmonenue mudpakiuu, naTepdHEepeHIAH
U NoJIsipu3anuu ceera”

141

@uU3NYEeCKU IPAKTUKYM I10 TEME
"Onpenenenyue UMITyJIbCa U SHEPTUU
peNATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTUI B MAarHUTHOM
nose)"

142

®u3N4eCcKuil IPAKTUKYM IO TEME
"N3mepenue nocrosHHou [1nanka Ha
OCHOBe HccienoBanus Gororddexra"” nim
"HccneqoBanye 3aBUCUMOCTU CHJIBI TOKA
4yepe3 CBETOMO OT HalpsHKeHUs"

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CeKkTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEPEHUE
nocrosiHHOM Punbepra"

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue pajuoakTUBHOTO (hOHA C
HCIIOJIb30BAHUEM JIO3UMETpA" WIIH
"N3ydyeHue noraomeHus 6era-4acTuil
aJIFoMUHHEM"

145

Du3NYEeCKUN IPAKTUKYM I10 TEME
"HaGnronenus 3B€31HOrO HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX NPUIIOKEHUH IS




OTIpeIeNICHUS TIOJIOKEHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHE
3Bé3161" min "HalOmroneHus B TENECKOI
JlyHbI, TUIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUIEHUI"

146

O0o001Ienre ¥ cucTeMaTH3anys 3SHAHWH.
Ponb ¢usuku u actpoHoMuu B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIBHOM M 3TUYECKOM cepax
JIeITEILHOCTH YeJIoBeKa

147

O060011eHre U cCTeMaTH3allks 3HAaHUH.
Ponb 1 MecTo pusmKu U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O060011eHre 1 cucTeMaTu3alus 3HaHuH.
Ponb dpusmdeckoit Teopuu B GopMUpOBaHUHI
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUECKON KapTHHBI MHUpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O06001IeHne U cucTeEMaTU3aLMs 3HAHUI 10
teme "Kunematuka"

150

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

151

O06o01IeHre U cucTeMaTr3arys 3HaHUH 110
teme "Jlunamuka"

152

O06o0011eHre U cucTeMaTu3aus 3HaHU| 110
teme "Craruka TBepAoro rena"




153

O06o001eHre U cucTeMaTu3aus 3HaHU) 110
Teme "3aKOHbI COXpaHEHUS B MEXaHUKe"

154

O0600menre u cucTeMaTu3aus 3HaHUN 110
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
teopun"

155

O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
teme "Tepmonnnamuka. TeroBbie
MaIIuHe"

156

O0001IeHne 1 cCUCTEMATU3AIINS 3HAHNUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble IEPEXOBI"

157

O0001IeHne 1 cucTeEMaTU3aIMs 3HAHNUI 110
Teme "DnekTpuueckoe mnojie"

158

O06o01enre 1 cucTeMaTr3alys 3HaHUH 110
teme "TIoCTOSTHHBIN ANEKTPUUYECKUN TOK"

159

O06001IeHne U cucTEMaTU3aLMs 3HAHUI 110
teme "Toku B pa3nuyHbIX cpegax"

160

O06001IeHne U cucTeEMaTU3aLMs 3HAHUI 10
teMme "MaruurtHoe nose"

161

Peseprubiit ypok. O6001eHNE 1
CHCTEMAaTHU3aIUs 3HAHUI 10 TEME
"DJIeKTpOMarHuTHas UHyKIus"

162

PesepBuslit ypok. O6001IeHE U
CHCTEMAaTU3aLMs 3HaHHUH 110 TeEMeE
"Mexanndeckue Kojgeoanusa"

163

PesepBuslit ypok. O600IeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"DneKTpoMarHuTHele Kosebanus"




164

PesepBHelii ypok. O600IIeHNE 1
crcTeMaTH3alKs 3HaHUH 110 TeMe
"MexaHn4yecKue U 3JeKTPOMArHUTHbIE
BOJIHBI"

165

PesepBHeIii ypok. O600IICHNE 1
cucreMaru3anus 3Hanuii mo reme "Omruka"

166

PeseprubIit ypok. O6001IeHNE U
cucreMarusaysa 3HaHui 1o teme "OCHOBEI

CTO"

167

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM yanu3m"

168

Peseprubrit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui 1mo reMme "duznka
aroma"

169

Peseprubrit ypok. O6001IeHNE 1
cucTeMatu3anys 3HaHui 1mo reMme "duznka
ATOMHOTO SApa U AJIEMEHTapHBIX YacTuI"

170

PeszepBubIit ypok. O6001IeHNE U
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"SneMeHThl acTpoPu3uKu"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



