


HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHHMM K pPe3yslbTaTaM OCBOEHHS
OCHOBHOM oOpa3oBareiapHOM mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€toMm (enepanbHOl pabouell mporpamMmbl BocnuTanus v Konuenmuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  ®depepanuu,  peaJM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO TMpOIECcCca, BO3PACTHBIX OCOOEHHOCTEM  O0ydarommXxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBlieHUWE O MEJsAX, COAEpNKaHUM, OoOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢u3uku yriayOiaEHHOTO YpOBHS IO3BOJISIET pPeaiu30BaTh
3a/1ayu MPO(ECCUOHATLHON OPUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHNSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI JJiS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3NIUYHBIM  (U3UKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mo ¢usuke oOmNpenensioTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOin€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKO OCHOBOM JIsI pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM O0O0y4aloluXcs, OCBOMBIINX
nporpaMMmy TI0 (¢GHU3UMKE Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YUICHHUS;

cojiepkaHue yuyeOHoro npeamera «O@u3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS  pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE NPH YCIOBUU
coXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOTo IpeMETa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIJl B CUCTEMY
3HaHMi 00 okpyskaromem mupe. [IkonbHBIN Kypc PU3UKU — cUCTEMOOOpa3youi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SBICHUM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3NUECKUX 3HAHUM ONpEeNeNuiio Xapakrep U OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHUS] HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydyarouierocs, B popMUpOBaHHE YMEHUN NPUMEHSITh HAy4YHbIN
METO/]1 MO3HAHHUS NP BHIMOJHEHUN UMU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHoOBY Kkypca (pu3uKH Ha ypOBHE CpeHEr0 00111ero 00pa30oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMAaTPUBATh KaK MIPUHLUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEM KypcC SBISETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKON, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopuil. Beaymmum B Kypce sBisieTcs
dbopMHUpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosaracT MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHEeM OOIECTBAa, a TaKkKe C  MHUPOBO33PEHUECKHMH,
HPABCTBEHHBIMH M 9KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpHUM M 3akOoHOB. lIpu 3ToM paccmarpuBarorcs Ha
ypOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJIEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke OOCYXKIEHUs
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
INPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. s pusnku peammzanus 3THUX
IIPUHIIMIIOB 0a3MpyeTCsl HA UCIOJIBb30BAHUM CAMOCTOSITEIBHOTO 3KCIEPUMEHTA KaK
MOCTOSIHHO JelicTBytroniero ¢akropa yudeOHoro mpouecca. s yrimyOn€HHOro
YPOBH — OTO CHCTEMA CAMOCTOATENIBHOTO YYEHMUYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OMBITHI MPH HM3YyUYEHWH HOBOTO
Marepuala, JabopaTopHbie pabOThl U paOOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
JIBa crocoba peanusanuu (U3MYECKOro TMpakTukymMa. B mepBoMm ciydae
MpakTUKyM npoBoauTtcs naubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
uHTerpaius paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCS B Mpoliecce u3zydeHus paszzaena (temsl). [Ipu stom mojn paboramu
MPAaKTHKyMa TIOHUMAETCs] CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 00001MEHHOTO BH/1a O€3 TOMIAaroBOl HHCTPYKIIUH.

B mporpamme mo ¢usMke cucTeMa YYCHHUYECKOTO OKCIEPHMEHTA,
1abopaTopHbIX pabOT W MpaKTUKyMma MNpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHX IMPAKTHUUYECKHX Pa0OT OCYIIECTBIISACTCS
y4aCTHHKaMHU 00pa30BaTEILHOTO IMpoIiecca UCXOAs U3 0COOCHHOCTEH TTOYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom oOecreunmBaeTcs
OBJIaJICHUE OOYYalONIUMHUCS YMCHHSMH IPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHMOCTEH (DU3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THITOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHON (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOr0 paslenia Kypca, Tak H
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3aja4
OPUOPUTETOM SIBIISIIOTCS 3aJjaHUsl Ha OOBbSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYEeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOAENHU JUIsl CUTYallU MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepHalibHO-
TEXHUYCCKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere ¢u3MKU JODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAHHE /IS BBIMOJTHEHUS YKa3aHHBIX B MpOrpamMme IIo
¢u3MKe YYEHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMma, a
TaKXke IEMOHCTPAIMIOHHOE 000pYy/JOBaHHUE.

JleMoHCcTpanmoHHoe o0OopynoBaHue (OPMHUPYETCI B COOTBETCTBHHM C
MPUHIIMTIOM MWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOILECCOB, OMIHUPUYECKUX M|
(dyHIaMEHTaTbHBIX 3aKOHOB, HX TEXHHYECKUX MPUMCHCHUI.

JlaboparopHoe o00oOpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcsi B BUAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJIHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsa. TemaTHdyecKue KOMIUIEKTHI
1a00paTopHOTrO OOOPYOBAaHMS JOKHBI OBITh MOCTPOEHBI HAa KOMILUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpATOPUI.

OCHOBHBIMHM LIEJISIMHU U3y4€HUs PU3UKH B 00LIEM 00pa30BaHUU ABIISIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHHS OOydYaloIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOAbI, Ppa3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popmMupoBaHHEe
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTEepUH U PyHIaAMEHTAIbHBIX 3aKOHOB (PU3UKHU;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIb30BAHUEM (PU3UYECKUX
3HAHUM U Hay4YHBIX JI0KAa3aTEJIbCTB;

dbopMHUpOBaHUE TPEICTABICHUNA O poiu (PU3MKU [ Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBICHUN 0 BO3MOHBIX cdepax Oynyiein
npodeccuoHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeHeMy oOy4eHHIO B ’TOM HalpaBlIEeHUU.

JlocTkeHue 3TUX 1efield 00ecreurnBaeTcs peleHneM CIIeAyIoluX 3a71ad B
npolecce u3ydeHus Kypca QU3MKN Ha YPOBHE CpeTHEro 00IIero o0pa3oBaHus:

NpUOOpETeHNe CUCTEMBI 3HAHHK 00 O0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIOYas  MEXaHUKY,  MOJEKYJSIpHYl0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMuUpoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS JIJIsi OOBICHEHUS
duznueckux SBICHUNA B TPHUPOAEC W IS MPUHATUS TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIEHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENH, aJeKBATHOM YCIOBHMSM 3aJadd, B TOM 4YHCIE 3a4ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBaHUS W NPOBEACHUS
¢u3NYeCKuX OSKCIEPUMEHTOB, aHaldu3a MW HUHTEepHpeTanuud  uHpopMaIui,
OIpPEJENICHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIIBCKOM,
TBOPYECKOM JIEATECIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUuoHaATBHON NeaTeIbHOCTH, CBSI3aHHOMN
¢ pU3UKOIL.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yueOHoro mnpenmera «®dusmka» Ha ypOBHE CpeaHETo O0OIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYAIOIMIMMUCSH, I[UIAHUPYIOIUMHU TPOJOKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
obOpazoBanus orpoautcs 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 00yUYarOIINXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunslii MeToa o3HaHUs U
METO/IbI UCCJICIOBaHUS (PU3NUECKUX SIBICHUM.

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

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOrOBbIE M IU(pPOBHIC
U3MEPUTENILHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHnoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abCoyfOTHasE U
OTHOCHUTEIIbHA ).

MopaenupoBanue (PU3NUECKUX SBICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOE TENO0, HWeadbHas KUAKOCTb, HJACANTBHBIM Ta3, TOUYEUHBIN
3apsin). ['unoresza. dusnyeckuii 3aKoH, TPaHUIIBl ero npuMeHuMocTy. Dusnueckas
TEOpHUs.

Pons u mecto dusuku B GOpMUPOBAaHUU COBPEMEHHON HAy4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwibl TOKAa W HANPSHKEHUS B LEMU MOCTOSHHOTO TOKa IIpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo duszuke. [Ipumepsl uzmMepeHus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMU HAa OCH CUCTEMBI
KoopauHat. TpaekTtopus.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHasi CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMM HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIieHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUAKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOU TOYKH OT BPEMEHHU U UX
rpaduxmu.

CBobomHOe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentnoe  nBukeHue. J[BUKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wactrota oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTelbHOE (TaHI€HIUAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsAIOB, LEMHbIE, IIECTEpEHYATHIE W pEeMEHHBIE NEpeaayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTEMBI OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10oBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenue naBmwkeHUs Tena, OpOIIEHHOIrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cKopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBWKEHHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHERHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

WN3yuenue nBWXKeHHS Tena, OpOIIEHHOTo Topu3oHTanbHO. [IpoBepka
TUIIOTE3bl O IPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBHKEHMSA Tejla IO OKPY)KHOCTH C IOCTOSSHHOM II0 MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH INEpHOJa OOpalieHUs] KOHMYECKOrO0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3ununu CHil.

Bropoii 3akoH HproToHa 111 MaTepuaibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckod MmUPOTHL. J[BHKeHHE
HeOeCHBIX Tell U UX cyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckasi CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpdunuent tpenus. Cuna CONpOTUBICHUS TpPU ABUKEHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocrarnueckoe aaBieHue.Cuna Apxumena.

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

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Nl B UHEPIUAIBHBIX U HEMHEPIHMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOLIEH  MOPUIOKEHHBIX K Tely CHI ¢
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJACHUH.

LleHTpOoOC)KHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BpPEMEHHU JIBHKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

N3ydenne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
NErkuii OJIOK.

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

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIMEHTOM TpEeHUSI.

N3yuenune nBuxkeHHs Irpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeabHOE JBHKCHUE
TBEpAOro Teina. MOMEHT Cuiibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teny. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3TMIHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUl paBHOBECHS TBEPAOTO TeNa, HMMEIOLIErO0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTeprUaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LleHTp Macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMiynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umITynbca MaTepUalIbHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCAa B EHTPAIbHBIX MOJIAX.

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

MOIIHOCTH CUIIBI.

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



[ToreHnmanbHble W HENOTEHUHATbHBIE CWibl. lloTeHIManbHas >Heprus.
[loTenuuanbHast sHeprust ynpyro nedopMUpoOBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM mosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpH W BHE 1apa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUECKAs] CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJI. 3AKOH COXPaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHyuM Ay WI€aTbHOM KUJIKOCTH KakK CIEACTBUE 3aKOHA
COXpPAaHEHUS] MEXaHUYECKOU YHEPTUU.

TexHuueckue yCcTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpy COBEPIICHUU PaOOTHI.

B3anMHble TpeBpallleHUs] KUHETUYECKOW M MOTEHUUATbHOW SHEPIrHil mpu
JNENCTBUM Ha TEJIO CUJIbI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu Mpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nMmimysnbca Tena 1o TOpMO3HOMY MYTH.

W3mepenue cuibl TITH, CKOPOCTH MOJENU JJIEKTPOMOOWIIS UM MOIUIHOCTH
CHUJIBI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUs UMITYJIbca IPH YIIPYTOM B3aHUMOJIEHCTBUU.

N3Mepenne KUHETUYECKOW SHEPTUM TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ pabOTOM CHITBI
TPEHUS.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHUHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousekyasipHas pu3suka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOI MeopUll.

OcCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombiTHOEe o0ocHOBaHUE. [luddysus. bpoyHoBCcKoe nBmkeHMe. XapakTep ABUKCHUS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. Moaenu CTPOEHHUsI Ta30oB, KUIKOCTEH H
TBEPABIX TEJT U 00BICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeieid. Macca u
pa3mepsl MoJiekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ usMmepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOr0O ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBUKYTCSI XaOTUYECKHU U HE B3aUMOJCHCTBYIOT IPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcosoTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporiecco B
UJeaqbHOM Tra3e C IIOCTOSIHHBIM  KOJIMYEeCTBOM BemlecTBa. [ 'paduueckoe
MpeCTaBICHUE U30POIIECCOB: U30TEpMa, H30X0pa, n3obapa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEHd  KUHETHYECKOW  DJHeprueu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHHETUYECKON TEOPUH UJICaTHLHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTHEH MOCTYNAaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHuvyecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponnk ¢ 3anuchbio peasibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTs>keHne MOJIEKYI.

Mopenun KpucTajuIM4ecKuX PemeEToK.

HaGmronenne u uccneoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKmuKym.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIJI000MEHE MEXy TOpsiYei M X0JI0JHOW BOJIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mporecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMUAYECKON CUCTEMBI. BHeNIHME 1 BHyTpeHHHE napamerpsl. [lapameTpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CpeJHHE 3HAYEHUS] BEIWYUH, OMUCHIBAIOIINX
€€ COCTOSITHUE Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pelakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.



Mogenp uaealbHOTO Ta3a B TEPMOJUHAMUKE — CHCTEMA YpPaBHECHUM:
ypaBHeHHe MenneneeBa—KianeiipoHa U BBIpa)KEHUE U1 BHYTPEHHEW JHEPIUU.
VYcinoBuss IPUMEHUMOCTH 3TOM MOJEW: HU3Kas KOHIIEHTPAILUS YacTHIl, BBICOKUE
TeMneparypsl. BelpaxkeHue 1y BHyTPEHHEN YHEPruu OJHOATOMHOIO HJI€AIBHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

OnemeHTapHas pabora B TepMoArMHaMuKe. Beraucienue paboTsl mo rpaduxy
npoiiecca Ha pV-auarpamme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHepruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuectBo TemnoThl. TemmoéMkocTh Tena. YAeiabHas ¢ MOJSIpHAs
TEIUIOEMKOCTH BEWIECTBA. YpaBHEeHHE Maliepa. YenbHas TEIUIOTa CrOPaHUs
toruBa.Pacuér kommdecTBa TEIIOTH mpHW  Terionepenade. llonstue 00
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. Komnmnuectso
TEIJIOTBI W paboTa Kak Mepbl H3MCHEHHUS  BHYTPEHHEH  JHEpruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOIIECCOB: YEPE3
3aJIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKOW CHUCTEMBI IPOXOIAUT
eAMHCTBeHHAas aanadara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3akoH TEpMOJWHAMMKH [UJI1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TepelaTh TEIJIOTY OT 0oJiee XOJOAHOro Tena K 6ojiee HarpeToMy 0e3
komrieHcaruu (Knaysuyc). HeoGpaTuMocTh NPUPOTHBIX ITPOIIECCOB.

[TpuHumne! gectBus TernoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TexHuueckue yCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: XOJIOJWIbHUK,
KOHJUITMOHED, AW3CIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOuWHa,
MOJyYEHUE CBEPXHU3KUX TEMIIEPATYp, YTWIH3ALUSA «TEIUIOBBIX» OTXOJOB C
MCITIOJIb30BAaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIUS OMOOPTaHMYECKOTO TOTIIIMBA TS
BBIPAOOTKH «TETUIOBOI» M AJIEKTPOIHEPTHH.

Hemoncmpauuu.

N3menenne TeMnepaTypbl Ipu ainadaTHIeCKOM PaCITUPEHUH.

Bosaymiaoe orauso.

CpaBHeHUE yAENbHBIX TEIMJIOEMKOCTEHN BEIIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEHN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

UccnenoBanue mponecca OCThIBaHUS BEILIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEMIEPATypbl KUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoobl.

[TapooOpazoBanue u koHjaeHcaiusa. VcmapeHue W KumneHue. Y JielbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HEHachIlEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTY YW JABJICHUSI HACBIIMIEHHOr'O Mapa OT TEMIIEPATYphl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOIIOTHAS U OTHOCUTENIbHAS BIIKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauu3auus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacuupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpenrie. AHTApMOHHU3M TEIUIOBBIX KOJIeOaHWN YacTHII BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O PACHIMPEHUs TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprUn B (a30BBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsmKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kamumnsipusie siBiienud. JlaBiieHue noa UCKPUBIEHHOW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI:  JKUIKHE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TeroBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX TAPOB.

Kunienune. Kunenue npy noHM>XK€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMnBITH C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipusle siBneHus.

Mopaean HEHBIOTOHOBCKOM JKHUIKOCTH.



Cnoco0bl U3MEPEHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner neopmanuid.

HabGmonenne manbix nedopmanuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3yyeHne 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEM.

N3Mmepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHne cBONCTB HACHILIEHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXXHOCTH BO3/lyXa M OLIEHKa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korpduiireHTa TOBEPXHOCTHOTO HATSIKEHUS.

N3mepenne moayns FOnra.

HccnenoBanune 3aBUcCUMOCTH Jedopmanuud  pe3nuHOBOro olpasuma oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tell W €€ MpOsBIEHUA. JJNEKTpUYecKkuil 3apsa. JlBa Buna
AJEKTPUYECKUX 3apsiioB. [IpOBOJHUKM, JUAJIEKTPUKU U TMOJYINPOBOIHUKHU.
DNEeMEHTapHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHUS BIIEKTPUYECKOIO
3apsaa.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onektpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hamnpspbk€aHocTs  anekTpudeckoro  mosis.  [IpoOubrit  3apsa.  Jlunwwm
HAIPSKEHHOCTH JIEKTPUUECKOTO 1oJIsl. OHOPOIHOE INEKTPUUYECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANOB U
HamnpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTU
MOTEHIMAJIOB Il 3JIEKTPOCTAaTHYECKOTO MOoJisA (Kak OJIHOPOJAHOrO, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3UINU AIEKTPUYECKUX TTOJIEH.

[lone Ttoweunoro 3apsina. [lome paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOro 1Mo o0bEéMy miapa. [lome paBHOMEpHO 3apsKEHHOMN
OeCKOHEYHOW TUIOCKOCTH. KapTwHBl JHHUN HANpPsHKEHHOCTH OSTUX TMOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOTHMKH B 3JEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aps0B.

JnsnexTpuku B BIIEKTPOCTATUUECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUIIAEMOCTH BELIECTBA.

Kongencarop. DneKTpo€MKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrxeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUYECKOE TI0JIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3aPSIKEHHBIX IJIACTHH.

Mogens asekTpoctatudeckoro reneparopa (Bau ne ['paada).

[TpoBOJTHUKH B 3JEKTPUUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

YCTpOUCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJICKTPOEMKOCTH TUIOCKOTO KOHJEHCAaTopa OT IUIONIAad
IJIACTUH, PACCTOSIHUS MEXKIAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUIYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika v pa3psaakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKmuKym.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B YHEPTHUIO
U3JIy4EHUSI CBETOINO/IA.

N3ydeHne npoTekaHus TOKa B LUEIMH, COJAEpKAIIE KOHIEHCATOP.

Pacnpenenenue pa3HOCTHU MOTEHIIMAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIILHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€pE3 PE3UCTOP.

Tema 2. Ilocmoannstii 31eKmpuiecKuii mok.

Cuna toka. [locTossHHBIN TOK.

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

3akon OMa [ yyacTKa LeTH.

DNEeKTpUUECKOoe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JJMHBI W IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuét pa3BeTBn€HHBIX nekTpudeckux nenei. [Ipasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH [xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOr0 TOKa. TeruioBass MOIIHOCTb, BhIAENSEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOW I1ienmu. MOIIHOCTh HUCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

Konpaencarop B 11enu nocTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMIPSDKEHMUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANPSKEHUSA JJIs1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COTMPOTUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUS U MaTepuara.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUSI TIPU MTOCTOSIHHOM
HaIPSKEHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3aMbIKkaHUE TraJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0bI coenMHEHUsT UICTOYHUKOB Toka, D/[C GaTapeil.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia U3MEpeHUs amIepMerpa (BoJIbTMETPA).

M3mepenne 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 MOIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuueckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHS METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[lonynpoBOaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBogHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS AUCCOLMALIMS.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta3opaspsiaHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiia OJHOBAJICHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKU MPAKTUKYM.

Cnioco0bl u3Mepenus pU3NYECKUX BEIUYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEINIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUMYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknx BENMYMH, MPOBEPKA TMPEJIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3leliax «YUYEHUYECKUHM  SKCIICPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Meosinpeomemmnoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HaHuA: SBICHUE, HAy4YHbIA (akT, rumnore3a, (U3MYECKas BEIUYMHA, 3aKOH,



TEOopusl, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHBIE TPUOOPHI, I poBast 1adbopaTopus.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JlunelHas ¢yHKUWA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIMU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpesbl,
yTUIW3alusl OUOOPTaHMYECKOro TOIUIMBA [UIsl BBIPAOOTKH  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KalUJUISIPHBIE SIBJICHUS B PUPOJIE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEIeCTBA, MOJSpPHAs Macca, MOJydYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX Tell, KUJIKOCTEH U Ta30B, KUJIKHE KPUCTAILIbI, SJIEKTPUUYECKHUE
CBOICTBA METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

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

Texnonozcua: npeoOpa3zoBaHue ABUKEHUN C UCIOJB30BAHMEM MEXAHH3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHUKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHILITENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHus, napoBas TypOHMHa, OBITOBON XOJOJWIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
HOJYyYEHUs] COBPEMEHHBIX MaTepHalioB, B TOM YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3eMJICHHE 3JIEKTPOIpuOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMuKa.

Tema 4. Macnummnoe noe.

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

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHria.

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



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMKM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKIMH TOJISL JJIMHHOTO MPSMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NeNCTBUS AIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TMOJI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnekmpomacHumnan uHOYKYuUsL.

SIBiieHne  DJIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uMHAYKUMHU. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuMu Dapajes.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJC uHAYKUMHU B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHHUTHOM
noJe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenne camonnaykuu. J/C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKUE IPOLECCHI: HHAYKIIMOHHAA
MeYb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBUKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOIO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJlOMUHUEBOU (MEIHON) TpyOe.

SIBrieHNE CaMOUHIYKIINH.

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

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKMuUKym.

UccnenoBanue sBICHUS EKTPOMArHUTHON MHIYKIIUU.

Onpenenenne UHAYKIUU BUXPEBOTO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunemarnueckoe u JUHAMHYECKOE OMHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAHWUYECKON AHepruu). BuiBog
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX DHEPreTUYECKOTO U
KMHEMaTHYECKOT'0 OMMCAaHUSI.

Amvmntyna u (dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWNW HCXOIHOU
BEJIMYUHBI C aMITUTyAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

[lepuon u wactora kosneOanuit. Ilepwon Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHM TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusax. BeinyxneHasie Konebanus. PeonaHnc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOAaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBIKCHUS.

Hab6monenne He3aBUCUMOCTH TTeproa MalbIX KoJleOaHui Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuid 1 3aBUCUMOCTH IIEPHOJIa CBOOOTHBIX
KOJIeOAHHUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHuWM Trpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTH IPYKHHHOTO MasTHHKA.

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

HccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomot, npaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHMH HUTAHOTO M NIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0/€ KOJIeOaHUI Ha YIIPYTroM MOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUHU B MPYKUHHOM MasiTHUKE.

Hccnenosanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanne BbIHYK/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHubsle Ko1e0aAHUAL.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMArHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AJIIEKTPOMArHUTHbIE KOJIeOaHUs.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO TOKAa. AMIUIMTYIHOE U
JEUCTBYIOIIEE 3HAUYCHHE CHUJIbl TOKA M HANPSDKEHUS TPU pasinyHON (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

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

Wneanbusiii  Tpanchopmatop. IlpousBonctBo, mnepegadya U moTpedieHHe
ANEKTPUYECKON SHEPTUU.

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

TexHU4YeCKne yCTpOWCTBA M TEXHOJOTHYECKHUE MPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUHU dJIEKTponepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTH YaCTOThI CBOOOIHBIX KOJIE€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIMX IEKTPOMATHUTHBIX KOJICOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoicTBO U IPUHLIKIT IEUCTBUS TpaHchopMaropa.



Mopaenb TMHUM 3JEeKTpOonepeadH.

Yuenuueckuit 3xcnepumenm, nadbopamopnvie pabomuolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmonenre a3neKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaKeHHeE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

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

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPEeIbI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiysi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXEHUE,  MPEIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

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

[TpuHUIMIIBI paguOCBA3U U TE€NEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JITTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepennnm u qudpakiiny MEXaHUIECKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHM.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMArHUTHBIX  BOJIH: OTpa’KeHHUE,
MpesioMIIeHUE, MO pu3anus, Tudpakus, “HTephepeHITHS.

O6Hapy:xeHue nH(HPaKpacHOTo U yIbTPaPuOIETOBOTO U3TYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpAmonHEHOE paclpOoCTpaHEHUE CBETA B OAHOPOIHOU cpexne. JIyu cera.
To4eyHbIli HICTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTelb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJE€ MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEI.

Xon nyueit B mpusMme. [ucnepcust cBera. CioxHbIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpPa)KEHUS.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOosIHME M ONTHYECKas CWJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM C(EepUYecKOr JTUH3bI OT €€ T€OMETPUH U OTHOCUTEIIBHOTO
II0Ka3aTelIsl PEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 nyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMparoUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paspemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. Wuatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOACHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpaximoHHas peméTka. YClIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnuecknue yCTpOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPA’KEHUS CBETA.



NccnenoBanne nperoMiaeHus CBETa.

HaGmronenre noaHoro BHyTPEHHEro OTpaxkeHusl. MoJieab CBETOBOA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenue nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpuMmeHeHne noasIpoOUI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

UccnenoBanne 3aBucMMOCTH (DOKYCHOTO pAcCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3HI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNTeCKONMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHIINN U MOJIIPU3AIIH CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHHs Ha IBYX IIETSIX.

Ha6monenne nucnepcum.

Hab6monenne n uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenue crekTpa U3Iy4eHHUS] CBETOAMOA TPU MOMOIIN AUGPAKIIUOHHOM
PELIETKH.

Pa3znesn 6. OcHOBBI cienMAILHON TEOPUH OTHOCUTEJIbHOCTH.

'pannupl  OpUMEHMMOCTHM  KJIacCMYECKOM  MexaHuku.  [locTynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA M TEXHOJOTMUYECKHE MPOIIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnyeckuit SKCEpPUMEHT, J1aOOpaTOPHBIE PabOThI, MPAKTUKYM.

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

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeElla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®DOTOHBI. DHEPTrUs U UMNTYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexra. YpaBHEeHUE
OiinmreitHa a1t potodaddexra. «Kpacuas rpanuna» porodddexra.

JlaBnenue cBeta (B YACTHOCTH, JaBJICHME CBeTa Ha abOCOJIOTHO
MOTJIONIAIONTYI0 U aOCOJIOTHO OTpakaroIllyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. BonHbl ne bpoiins. JlnuHa BoiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlUM JABWXKYIIEeHcs dactuibl. KopmyckysipHo-
BOJIHOBOM ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka n3mepenuii B Mukpomupe. COOTHOIICHHS] HEOoNpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUHK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOIUO.

Jemoncmpauuu.

®dotor(peKT Ha yCTAaHOBKE ¢ ITMHKOBOM IJIACTHHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguo.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue ¢poTope3ucTopa.

N3mepenue nocrosauoi [lnanka Ha ocHOBE uccienoBanus ¢porodddekra.

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

Tema 2. @u3uxka amoma.

OneITEl MO UCCIENOBAHHUIO CTpOoeHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norioimieHue (OTOHOB MPHU MEPEX0je aToMa
C OHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIHUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnaa. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YEHHUs. BiusHUE paJrOaKTHBHOCTH HA >KHUBBIC
opranu3Msbl. EcrecTBenHbiit GoH uznydenus. JlosumeTpus.

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

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTMYECKUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPTETUKH.

Mertozasl perucTpalyy U UCCIIEIOBAHUS AIIEMEHTAPHBIX YACTHII.

OyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI M JICNITOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunctBo puzndeckoit KapTUHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAaHCHAasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normioiieHus: 6eTa-4acTUIl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acCTpoHOMUU. [IpuKiiagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IprUMEHUMOCTh 3aKOHOB (U3UKUA JJIsi OOBSICHEHUS MPUPOJbI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

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

Conneynas cucrema.

Counnue. ConmHeunasi akTUBHOCTb. McTounuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpalibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM MOCJIEA0BATEIbHOCTU. BHYTpeHHeEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CoiHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyte — Hama I'amaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku v kBa3zapbl. YEpHbBIE IBIPBI B SApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Paz0eranue ranakTuk.
Teopust bossiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iiemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYXKEHHBIM TIJIa30M C MCIHOJIB30BAHHEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIsT OTPEeTCHHS TOJI0KEeHHsSI HeOeCHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenuss B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEHM H 3BE3THBIX
CKOILICHUH.

Du3uYeCKUH MPAKTHKYM.

Cnioco0b1 n3Mepenus: GU3NIECKUX BEIMYUH C WCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UIECKUX BEIIMYHUH.
OueHka rpaHul] HOTPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

0O0o0maomee MOBTOPEHUE.



O600uIeHne U cucTeMaTU3alus COJAEpkKaHUS pa3liesoB Kypca «MexaHHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», «3I€MEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJOTUUYECKOM,
COLIMAJIBHOM U 3THUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMMM B COBPEMEHHON HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIBHOM W  MPOTHOCTHYECKOW  (DYHKIMIA
(duznueckoit Teopuu, poiib GU3MUECKONW TeOprur B (POPMUPOBAHUM MPEACTABICHUM
0 ¢u3MUECKOW KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kjacce
OCYHIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnsle NOHAMUA,CEAZAHHbBIE C UYUEHUEM MENO008 HAYYHO20
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runoresa, (pU3MUecKas BEIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, OKCIEPUMEHT, MOJCIMPOBaHUE, MOJEeib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsL.

Mamemamuxka: pelICHHWE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku noAOOUS TPEYroJIbHHUKOB,
ompeiesIieHUE TUIONIAAu TUIOCKUX GUTyp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW HpuUpOAeE, KojieOaTesbHbIE
JIBVKEHUS B JKUBOW IPUPOJE, DKOJIOIMYECKUE PHUCKM IIPU IPOU3BOJCTBE
NEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIoLIEH  Cpelbl,
yJIBTPa3ByKOBasl JIMAarHOCTHMKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B KUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAsA CTPYKTypa TBEPABIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAIMYECKONW PEIIETKH, CIEKTPaJIbHBIHI
aHaIN3.

I'eocpagpua: wmarautHble TIONIOCA 3€MJIM, 3alleKW MAarHUTHBIX Py,
doTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTENb SIKOOH, reHepaTop MEPEMEHHOI0 TOKA, MHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COMHEYHasl Oarapesi, CIyTHUKOBbBIE
MIPUEMHHKHY, SIICPHAsL SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3ZHEHHOTO
ONbITa M OMbITA JIETEIBHOCTH B MPOILIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIMTATEILHOU I€SATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAaHCKOT0 BOCIIUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAKIAHCKONW  MO3UIMUA  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPaTUUYECKUX LIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEILHOCTh B MHTEPECAX TPAKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHUHM B 00pa3oBaTebHOU
Opra’u3alnuy;

e YMEHHE B3aMMOJCHCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM NEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUNCKOMU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICEHHOCTHOE OTHOILICHUE K TI'OCYJApPCTBEHHBIM CUMBOJIAM, JOCTHKECHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

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

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPUYECTBA, MPUCYIIEr0 (HU3UIECKOI HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:

e HHTEpPEC K pa3nuyHbIM chepam npodeccuoHaIbHON AESTEIbHOCTH, B TOM

YUCJl€ CBA3AHHBIM C (PU3UKOM W TEXHUKOM, YMEHHE COBEpIIaTh



OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00nacTi (GU3UKHU Ha TPOTHKCHUU BCEH KU3HU.

IKOJIOIrH4€¢CKOro BOCIMTaHuA:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpobIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUUM B OKPYXAKOUIECW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHHE IIEHHOCTU HAYYHOW [ESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
U3ydeHHUs] (DU3UKH OCYUIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETFHO ~ (OPMYITUPOBATh W aKTYaJIH3UPOBaTh  IMPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh e NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTH)KCHUS,

BBISIBIIITH 3aKOHOMEPHOCTH W TPOTHBOPEYHSI B pacCcMaTPUBAEMBIX
(U3UYECKUX SBJICHUSAX;

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

BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LETSIM, OIICHUBATH PUCKHU TIOCJICICTBUN JEATEIHHOCTH;
KOOPJIMHUPOBATh H  BBIONHATH PpabOTy B YCIOBHSIX pEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KH3HEHHBIX TTPOOIIEM.

Ba3oBble ucciaenoBarejabcKkue 1eCTBHUA.

BJIQJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMU U METOAAMHU
bu3MYecCKON HAYyKH;

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



CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ad  (PU3NYECKOro
coliep KaHusl, IPUMEHEHHIO Pa3IMYHbIX METO0B IMO3HAHMUS;

BJaJE€Th BHJIAMH JEATEIBHOCTH MO IMOJIYyYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIpETaLNU, MPeoOPa30BAHUIO U PUMEHEHUIO B PA3IMYHBIX YUEOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIaCTH
buzuky;

BBISIBJISIT NPUUMHHO-CIEACTBEHHBIE CBA3M M aKTyaJU3UpPOBATH 3ajady,
BBIIBUTATh TUNOTE3y €€ peHIeHHs, HaXOIUTb AapryMeHTbl s
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHHUS;

aHAJIM3UPOBATH TOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHYECKH OLEHUBATH UX JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSX;

CTaBUTh W (POpPMYIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
JESITEBHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;
BBIJIBUraTh HOBBIE UJIEH, IpeJiaraTb OPUTrHHAIBHBIE TOIXO0/Ibl U PELLIECHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, IOIMYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HaBBIKAMU TIOMydeHUS WHPOpMAIUU (U3HUECKOTO COJEPKaAHUS
U3 UCTOYHHWKOB PAa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBIISITh ITOUCK,
aHallM3, CUCTEMAaTH3allMi0 M WHTEPIPETANI0O WHPOPMAIUN Pa3THIHBIX
BUIOB U ()OPM TIPEJICTABICHUS;

OIICHUBATH JOCTOBEPHOCTh MH()OPMAIINH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPIKaHWsI B PA3IMYHBIX (popmaTax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA U IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIBHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHS:

OCYIICCTBIISITh OOIIEHWE Ha Yypokax (U3HKK HW BO BHE-YPOUYHOU
NEATEIBbHOCTH;



pacno3HaBaTh NPEANOCBUIKM KOH(QIUKTHBIX CUTyalldd M CMSIr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPE/CTB;

IIOHUMaTh M UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHKY M METOJbl COBMECTHBIX JACHCTBUN C y4y€TOM OO0LIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKAOI'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesiTh POJU ¢ YYETOM MHEHUIN y4aCTHUKOB, OOCYK1aTh
pE3yNbTaThl COBMECTHOM padOTHI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIAJA M KaXJOTrO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3JIUYHBIX
CUTyallUsiX, TMPOSIBISITH  TBOPYECTBO U BOOOpakeHue,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
o0nmacTd (U3MKU M aCTPOHOMHH, BBISIBISATH MPOOJIEMBI, CTaBUTh H
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ YYETOM HUMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKXHOCTEH U MPEATIOYTCHHH;

JlaBaTh OLCHKY HOBBIM CUTYalLUsIM;

paclupsiTb  paMKd  y4eOHOro TMpeIMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JIPYAUIMH B 00JacTH
(Gu3HUKHN, TOCTOSHHO TOBBIIIATH CBOM 0OOpPa30BATENBHBIN M KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

AaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCUTH KOPPCKTHUBEI B ACATCIIbHOCTD,
OLCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM,



BJIAJ€Th HAaBBIKAMU T[IO3HABaTEIbHOW pedliekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JIEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIONB30BaTh MPUEMBI pedieKCMU 1Ji1 OLUEHKH CHUTyallu, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATh PELIEHUS II0 HX
CHIDKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JIPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0sl, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIITUOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
duszuke Uil ypoBHS CcpeAHero ooOimiero oOpa3oBaHUs Yy  00ydarouimxcs

COBEPIICHCTBYETCS HYMOIMOHATbHBIH WHTEIUICKT, IIPEIITOTaratoIni
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAMONIETO  CIOCOOHOCTh  MOHUMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATLHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTb aJanTUPOBATHCA K
HMOIIMOHATFHBIM HU3MEHEHHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOIS U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIOCOOHOCTh TMOHHUMATh  HMOIIMOHAIBEHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIbHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBaTh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH HHTEpPEC U
paspeniaTh KOH(JIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3yibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



MOHUMAaTh podb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOM M J3TUYECKOM cdepax JeaTeIbHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBbHON U
NPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckoll Teopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (PU3UKH U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU MIPEACTABICHUN 0 (U3NUECKON KAPTUHE MUPA;

paznuyarh YCJIOBHMS NPUMEHMMOCTA MoAeled (U3MYecKkux Tea U
npoleccoB (sIBIEHUM): HHepLUHalbHAasg CcHCTeMa OTCYETa, abCONIIOTHO
TBEPAOE TEIO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE majeHue, abconoTHO yhpyras jAedopmaius, abCOIOTHO
yIpyroe u abCoJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJEIH Ta3a, >KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UJeaJbHblid ra3, TOUCUHBIN 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

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

aHANMM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECChl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBH)KCHHSI, (POPMYJIbl KUHEMATHKA PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUOUN ~ OTHOCUTENbHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKON
OHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUUYECKOW JHEpruu,
yCIOBHUSl paBHOBECHsT TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOU IHEPTIUH, 3aKOHA BCEMUPHOI'O TATOTEHUSI;

aHATM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKU U
TEpPMOAMHAMUKHU (CBSI3b JIaBJICHUS MACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueu TEIJIOBOrO JBMIKEHUS M KOHIICHTPALUHMEH €ro
MOJIEKYJI, CBS3b TEMIIEpAaTypbl BELIECTBA CO CpEOHEH KHHETHUYECKON
SHEPryeu TEIIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATBHOIO
raza C KOHIEHTpaUMEHd MOJEKYJl W €ro TeMIepaTypoi, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnEpBbIA 3aKOH TEPMOJAWHAMUKH, 3aKOH
COXpaHEHMSI PHEPIHHM B TEIUIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



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

aQHAJU3UPOBATh U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIE TIOJIOXKEHHUSI M 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ MPAKTUUYECKHM BaXKHBIE COOTHONIEHHUS: 3aKOHbI Oma i ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SIBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUEe, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJl, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
DHEPrusi, MEXaHW4yecKasi JSHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJla YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emiéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrusi ympyroil aedopmalid TMPYXKUHBI, KOJUYECTBO TEILJIOTHI,
aOcoJIIoTHasl Temreparypa Tena, pabora B TEPMOAMHAMUKE, BHYTPEHHSS
SHEPrusl HUJEATHOTO OJIHOATOMHOTOraza, paboTa WJACIBHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOTO
JBUTATEJS; DJIEKTPUUECKOE T0JI€, HAMPSIKEHHOCTh JIEKTPUUECKOTO OIS,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifia WIM 3apsHKEHHOro Iapa B
BAKyyM€ W B JUDJICKTPUKE, MOTEHUMAT DSJIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJIOB,  DJJICKTPOABIIKYIAsl  CWJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, dJIEKTpUYECKass €EMKOCTh IUIOCKOIO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJIeI0BaTEIbHBIM U
napasjieIbHbIM COCTUHEHUEM PE3UCTOPOB, SHEPIHUS IJIECKTPUUECKOTO MOJIS
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUN:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBMKCHUE YaCTULl BEUIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrnapeHue,
KUIIEHHE U KOHJCHCAWs, IUIaBJICHUE U KPUCTAJUIN3ALUs, HAIIPABIECHHOCTD
TEIUIONEPEIaut, 3JIECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYrol €  HCIOJb30BAHWMEM  MNPSIMBIX  M3MEPEHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAaHOBKY, (PUKCHUPOBAaTh pE3yJIbTaThl MOJYYEHHOM
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKoOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUM, JIEIaTh BBIBOJIBI IO pe3yJbTaTaM
HCCJICIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYECCKUX BEJIMYMH, TPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIbHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTH OIBITHI IO MPOBEPKE MPEIIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJIbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIIa 0E30MMaCHOTO TPY/a NPH MPOBEACHUHN HCCIICTOBAHUN
B paMKax y4eOHOTO DJKCIIGPUMEHTA, TPAaKTHKymMa H  ydeOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemiath pacy€THBIC 3aJa4d C SBHO 33JaHHOM W HESABHO 3aJJaHHOM
¢u3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeyaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HYECKHX TEOPUH MPU MCIOJIB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUTH PACUEThl HA OCHOBAHWU MMEIOUTUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJIbl PEIICHUS C
y4€TOM TIOJTyUYEHHBIX PE3YyIbTaTOB,;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MpPUMEHEHUs 3HAHWM U3
Pa3HBIX pa3[enoB Kypca (PU3MKH, a TaKKEe UHTETPALMKA 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUM C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHMS OCHOBHBIX
IPUHIIAIIOB paOOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TMPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBS3aHHOW C (PU3WYECKUMH TMPOIECCaMU, C
MO3UIUH PKOJIOTHIECKON 0€30MacCHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JaTbHEHUIIETO pPa3BUTHS YEIOBEYECKOTO
o01mecTBa;



MPUMEHATh pa3MyHble crocoObl padoThl ¢ MH(poOpMauuend (QU3NYECKOTrO
cColepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TE€XHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNPEeAbSBICHHUS Y4eOHOU H
HAYYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uHbOpMALMK, TOJYYCHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE U M03HABATEJIbHBIC YMEHHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Mpolecce
BBITMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX padoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX pOJEH,
IUTAHUPOBATH Pa0OTy TPYIIIbI, pallMOHAIBHO PACIIPEACTIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTyalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBAaEMOM IPOOIEMBI;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpogecCuoOHaIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xoniy oOyuenusi BIIl Knacce mnpeaMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTMYECKOM,
COLIMAJILHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAy4yHOW KapTHHE MHpA, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKa W  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMUCATEIbHOM, CUCTEMATU3UPYIONIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, ponab GU3NUIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpa, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TNPUMEHUMOCTH Mofene (u3ndeckux Ten u
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DJIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHE KOJICOaHNs, MAaTEMAaTUICCKUN MasSTHUK,
WJCAIbHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, WACAJIbHBIN
Koyie0aTebHBIN KOHTYp, TOHKAS JIMH3a, MOJIENIEH aTOMa, aTOMHOTO s/Ipa U
KBAaHTOBOM MOJIC/IN CBETA;

pas3inyarh YCJIOBHUS (TpaHULbI, O0JacCTH) MNPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SIBICHHS,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
JNEKTPOMAarHUTHOM  WHAYKUMH, npaBwio  Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTYyJaThl  CIEUUAIBHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUSI ~ KBaHTOBOM  (¢u3uKu  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii U BTOpod mocryinarel bopa, mnpuHUUN
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOT0 U MAacCOBOTO YMCEN U PHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacraja);

ONMKCHIBATh (DU3UYECKHE MPOLECCHl U SBJICHHS, HCIOJIb3YyS BEIMYHHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO TOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOoJIsl, PA3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, UHIYKTHUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI MMITyJIbC, IIOJHAs DHEPIUs,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPT Ul CBSI3U SAPa;

OOBSICHATH  OCOOEHHOCTM  NPOTEKaHUS  (U3NYECKUX  SIBICHHM:
AJIEKTPOMArHUTHAsI MHIYKIUS, CAMOUHIYKIUS, PE30HAHC, HHTEPPEPEHITHS
BOJIH, Judpakuusi, JIucCHepcus, IOJHOE BHYTPEHHEE OTpaKeHUe,
dotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacrabl
a1ep, TraMMa-u3iydeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOIO
aHanu3a u padoThI Ja3epa;

ONpENENsITh HAIpaBICHUE WHIAYKUWW MAarHATHOTO IOJS MPOBOJHHUKA C
TOKOM, cuiibl AMmnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMMYECKHE MOHSTHS, TEOPUU H
3aKOHBl JJIi aHauu3a U OOBSICHEHHA (U3NYECKUX  MPOIECCOB,
OPOUCXOIAIIMX B 3BE37aX, B 3BE3IHBIX CUCTEMAaxX, B MEXKIaJaKTHUYECKOU
cpelie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 M BeeneHHoi;
IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
WCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaThl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nyeckuX BEJIMYMH B BHAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEITHOCTE  M3MEpPeHWH, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
WCCIICIOBAHMS;

MPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIOTE3bI: TUIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE PE3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
coOr0IaTh TpaBmiia 0E€30MacHOrO TPy/la MpU MPOBEICHUN MCCIEIOBaHNN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOEKTHON JIEATEIBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
¢u3ndeckoii MOMAENBI0: Ha OCHOBAaHWM aHAIHM3a YCJIOBUS BBIOMpATh
¢u3ndecKkue MOJENH, OTBEYAIOIIUEe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJIB30BAHMM MaTeMaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHWM MMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zeloB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYruX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHUS OCHOBHBIX
OPUHIUIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOLIECCOB;

IOPUBOANTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOE€KHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHaJIM3UPOBATh M OLIEHWBATh MOCIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YEJIOBEKa, CBS3aHHOM ¢ (U3MUeCKUMH MpoleccaMu, ¢
MO3HUIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUU



HAYKA W TEXHOJOIMU JUIi JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOIO
o011ecTBa;

MPUMEHSATh pa3iMyHble crocoObl pabdoThl ¢ MH(poOpManuel (HU3NIECKOro
COJICp’KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM MCHOJB30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TMepepabOTKu U TPEAbSBICHUS y4eOHOW U
HAyYHO-TIOMYJISIPHOW MH(POpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKHU
aHAJTM3UPOBATh  MMOJydyaemMyl  WHGOpMalMilO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaINH;

MIPOSIBIISTh OpraHU3aIMOHHbIE " IMO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoliecce
BBITIOJIHEHUS TPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMAJIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACISTh JACATEILHOCTD
B HECTAHJAPTHBIX CUTYyaIlUSX, aJICKBATHO OIEHUBATh BKJAJ KaXJOTO W3
YY4aCTHUKOB IPYMIIBI B PEIICHUE PacCMaTPUBAEMOM IPOOIEMBI;

IPOSIBJISATh MOTUBAIINIO K OyAyIieH npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pasnea 1.HAYUHBIA METO/I IO3HAHUSA ITPUPO/IBI
11 Hay4Hnslil MeTO1 IO3HAHUS TPUPOIBI 6
Hroro mo pazueny 6
Paznen 2.MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 ArperatHblie cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepexo/ibl
Hroro no paszneny 49
Pazgen 4.9JIEKTPOANHAMUKA
4.1 DNEKTpUUECKOE T0JIE 24 1
4.2 I1oCTOSAHHBIN 2NEKTPUUYECKUI TOK 24 1




4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no pazgeny 54
Pasnen 5.0U3NUYECKUN IIPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KVIACC

KosmmuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1.9JIEKTPOANHAMMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHAasE MHAYKLNS 13 1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 MexaHn4decKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro no pazgeny 60
Paznen 3.0CHOBBI CIIEIUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH
3.1 Ocnosbl CTO 5 1
Utoro no pazneny 5
Pa3znen 4 KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyann3m 15
4.2 ®duznka aToma 5
43 ®u3rKa aTOMHOTO S7pa U JIEMEHTapHBIX 5
' YacTHIL




Hroro no pazneny

25

Paznea 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

5.1 DneMEeHTbl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Paznen 6.OU3NUYECKAN ITIPAKTUKYM

6.1 Ouznyeckuil NpakTUKyM 16 16
Hroro mo pazmeny 16
Pazaen 7.0bOBLIAIOIIEE IOBTOPEHUE

Cucrtemaruzanusa 1 0000IIeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' JeSTeTBbHOCTH, TPUOOPETEHHOTO TIPH
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos

Hroro mo pazgeny 15

PesepBHOe Bpemst 10

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170

16







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 ®uszrka — pyHIaMeHTaJIbHas HayKa O 1
IpUpoJie
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1
UCCIEeIOBaHUS PU3NYECKUX SBICHUN
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3HaHus npupoapl. Habmonenne u 1
IKCIIEPUMEHT B (PH3HKE
4 Crioco0Os1 m3mMepeHus: GU3NIECKUX BEITMYNH 1
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEpPEHUN (PU3NIECKUX 1
BEJTUYMH
MopenupoBanue B ¢pusuke. Posb u mecto
5 ¢u3ukn B GOpMUPOBAHUN COBPEMEHHOM 1
Hay4YHOU KapTUHBI MUPA, B TPAKTHYECKON
NEeSITeNbHOCTH JIIOACH
Mexanuueckoe nBmkeHue. Cucrema
7 oTcueTa. OTHOCUTEIBLHOCTh MEXaHUYECKOTO 1
neuxkenus. [Ipsmas u oOpaTHas 3agauu
MEXaHHUKHI
3 Panuyc-BekTop MaTepualibHOM TOUKH, €T0 1

MpOCKOHUU HA OCHU KOOPAUHAT. TpaeKTOpI/IH.




[Tepemenienue. Cxopocts. VX mpoekiuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMONIMHEWNHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

10

CrnosxeHune nepeMelieHnii U CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBmxkeHne. MrHoBeHHast
CKOpoCTh. Yckopenue. [IpsamoinHaeitnoe
JABUXKXCHUE C ITIOCTOSAHHBIM YCKOPCHUEM

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoOe maieHne. Y CKOpeHue
cBOOOHOTO MaJeHHs. 3aBUCUMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpaduKu

14

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU3OHTY

15

KpuBonuneiitHoe npuxenue. [[Brxenue mo
OKPY)KHOCTH. YTJIOBas U JIMHEWHAs
ckopoctb. [lepuoa u yacroTa.
LleHTpOoCTpEeMHUTEIIBHOE U TIOJTHOE
yCKOpEHUe

16

KontponsHas padota Kunemaruka

17

[IepBeiif 3akoH HberoToHa. MHEpumanbHbie
cucremsl orcuéra. [IpuHumn
OTHOCUTEIBbHOCTH I'anuies.
HeunepuuansHsie cucTeMbl OTCUETa




Cuna. PaBHozelicTByroas cuiia. Bropoit

18 3akoH Hprotona. Macca

19 B3aumopeiicteue Ten. Tperunii 3akoH
Herorona

20 [Ipunnun cynepmno3uiuu cui. Pemenne
3a/1ay Ha MpUMEHeHne 3aKkoHOB HproToHa
3aKO0H BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh TPABUTAIMOHHON U
MHEPTHOM Macchl

29 Cuna TsSHKeCTH U yCKOpeHHe CBOOOHOTO
TaJCHUS
JIBim>xeHne HeOeCHBIX Te U UX

23 HCKYCCTBEHHBIX CITYTHHKOB. [lepBas
KOCMHUYECKasi CKOpoCTh. 3akoHbI Kertepa

24 Cuna ynpyroctu. 3akon ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUzbI cuil

25 TpeHus. [IBUKEHUE B KHUIAKOCTH U Ta3e C
y4€TOM CHUJIIBI COTIPOTHUBIICHUS CPEJIBI

26 Hasnenue. ['mapocrarnyeckoe gaBjCHUE.
Cuna Apxumena
AGCOTIOTHO TBEpIOE TEIO.

27 [TocTynarensHoe U BpamaTeabHOE
JBUKEHHE TBEPIOTO Tella

)8 MOMEHT CUJIbl OTHOCUTENIEHO OCU
Bpamienus. [1nedo cumbl
CrnosxeHue Cull, IPUI0KEHHBIX K TBEPIOMY

29 teny. LleHTp Tsbkectu Tena. Y ciaoBus

PaBHOBECHA TBEPAOIO TECJIA. Bugst




paBHOBeECHs

30

Pemenue 3amau

31

KonTponsHast padota o Teme "/[uHamuka.
Craruka TBepaoro tena'

32

NMnynbc MaTeprabHOW TOYKH, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEpPUAIIBHBIX TOYEK. TeopeMa o
JBAKEHHUH LIEHTPA Macc

33

Nmmynbe critbl U U3BMEHEHUE UMITYJIbCa
Tesa. 3aKOH COXpaHECHUsI UMITYJIhCa.
PeaxkTnBHOE IBIDKEHIE

34

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

35

Pemenue 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 HEMMOTESHIIMAIHLHBIC
cunsbl. IloTeHumanpHas OHCPI'Hs. BTOpaﬂ
KOCMHYECKast CKOPOCTb

39

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




CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOHN JHEPrun

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBHenue bepHyium s uaeanbHoOn
KUJKOCTH

41 KonTtponpsHas pabota o Teme "3aKoHbI
COXPAaHEHHUS B MEXaHHKe"
Pa3BuTHre npenacraBieHuii 0 Ipupoie

42 Ter1oThl. OcHOBHBIE TIoNIoKeHUsT MKT.
Huddy3us. bpoyHoBckoe ABuxeHHE
CrpoeHue ra3000pa3HbIX, )KUJKUX U

43 TBEP/ABIX TeJ. XapakTep ABMKEHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIeCTBA
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).

44 KonuuectBo Bemecta. [loctosiHHas
ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE.
IlIxama Ienbcus

46 Pemtenue 3amay

47 Wneanpuslii ras. ['a3oBble 3aKOHBI

48 VYpaBuenue MenneneeBa-Knanelipona.
Pemenue 3amau

49 AbconoTHas TeMieparypa. 3aKkoH
JlansTOHA

50 N3omponeccel B UACAIBHOM Tase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npeacraBieHue

H30IIPOICCCOB: N30TCPMaA, U30X0pa,




n3obapa

52

OcnoBHoe ypaBHenne MKT

53

Pemenue 3amau

54

CBs13b a0COJIIOTHOM TeMIepaTyphbl
TEPMOJIUHAMHYECKON CUCTEMBI CO CpEHEN
KMHETUYECKOHN DHEPrUeH NOCTYNaTEIbHOTO
TEIUIOBOTO JIBH)KEHUS €€ 4acTHUI]

55

O0001IEeHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
teme "OcuoBst MKT"

56

KonTtponpnas padota o teme "OCHOBBI
MKT"

57

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

58

HyneBoe Hauano TepMoIuHaAMUKH.
CamornpousBoJibHas penakcarus TJ]
CUCTEMBbI K TEIUIOBOMY PaBHOBECHIO

59

Moens neaabHOro ra3a B
TEPMOJIMHAMUKE. Y CJIOBUS MPUMEHUMOCTH
3TOH MOJEIIH

60

VYpaBuenue MenneneeBa-Knamneiipona u
BBIPAJKEHUE JIJIs1 BHYTPEHHEN YHEPIUU

61

BoipaskeHue a1 BHyTpeHHEN SHEPrUuu
OJIHOATOMHOTO MJICAJIBHOT'O Ta3a.
KBa3ucratnuecknue u HECTaTUUECKUE




MPOLIECCHI

62

OneMeHTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboThl 1o rpaduky mpoiecca
Ha pV-auarpamme

63

Tennonepenayda kak crnoco0® U3MEHEHUs
BHyTpeHHel sHepruu TJl cucremsl 6e3
COBEPUICHUS padOTHI

64

KonBekuus, TEmIOnpoBOIHOCTD,
W3JIy4YEHHE

65

KommaectBo TenmoTel. TemioéMKOCTE Tema.
VYaenpHast 1 MOJISIpHAs TETUIOEMKOCTH
BENIECTBA. Y IeTIbHAS TEIJIOTa CTOPAaHUS
TOIIJINBA

66

Pacuér konuyecTBa TEMJIOTHI IPU
Teruionepeaayue

67

[Tonsarue 06 anrabaTHOM TIpoIIECcCe.
[TepBrIil 3aKOH TEPMOAMHAMUKHI

68

KonmnuecTBo TemnoTsl u paboTa Kak MEpbI
W3MEHEHUs BHYTpeHHe# sHepruun TJ]
CUCTEMBbI

69

Btopoii 3akoH TepMOAMHAMUKH TSI
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTuMoCTh PUPOIHBIX
MIPOLIECCOB

70

HpI/IHHI/IHLI HeﬁCTBHH TCIIJIOBBIX MAlIIWH.
KIIJ1

71

MakcumanbHoe 3HaueHue KIT/. [y
Kapno




72

Pemenue 3amau

73

DKOIOTHYECKHE aCIIEKTHI UCITOJIb30BaHUS
TEIUIOBBIX JBHUTaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl

74

Pemenue 3amau

75

O0001IeHne U cUCTEMATU3AIIMS 3HAHUI 110
teme "Tepmonnnamuka. TeroBbie
MaIIuHe"

76

KonTponsnas pabora o teme
"TepmoanHamuka. TernaoBeie MalIuHbI"

77

[TapooOpazoBanne 1 KOHICHCAIIHSL.
Hcnapenue u kurenue. Y aenbHas TEIIOTa
napooOpa3oBaHUs

78

Hacrprmennsie u HCHACBIIICHHBIC ITapbI.
KadgecTBeHHAas 3aBUCHMOCTh INIOTHOCTH U
JAaBJICHUA HACBIIICHHOTO Imapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTD OT
00BEMa HACBIIICHHOTI'O I1apa. 3aBUCUMOCTD
TEMIICPATYPhI KUIICHHUA OT OJaBJICHUSA B
KUIKOCTH

79

BrnaxHocTh Bo3yxa. AGCOTMIOTHAS U
OTHOCHTEIbHAS BIIAYKHOCTD

80

Pemenue 3amau

81

Trépnoe Teno. Kpucrammyeckue u
amop(dHbIe Terna. AHU30TPOIHUS CBOMCTB
KpUCTAJIIOB

82

IInaBnenue u KpucCTallin3anus. Y nenpHas
TCIIJIOTA IJIaBJICHHA. CY6J'II/IM3L[I/I$[




83

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

yIpyrux nehopMaruii

84

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

85

[IpeoGpa3oBanue s3Hepruu B pazoBbIX
nepexojax

86

VYpaBHeHue TEII0BOro OanaHca

87

Pemenue 3agau

88

[ToBepxHocTHOE HaTshxeHHe. KanuspHbie
aBJeHus. [{aBieHue mo 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 Tel U €€ MPOosIBICHUSL.
DnekTpudeckuil 3apsa. /[Ba Buaa
ANEKTPUYECKUX 3apsaaoB. [IpoBogHUKH,
TUDIIEKTPUKHU U TIOTYIPOBOIHUKU

92

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

93

Bzaumopenicteue 3apsanoB. Toueunsie
3apsasl. 3akoH Kynona

94

Pemenue 3amau




95

Dnekrpuyeckoe nose. Ero neiictBue Ha
INEKTPUUECKUE 3aPS/IbI

96

Hanpsxk€HHOCTD 3JIEKTPUYECKOTO TTOJIS.
[TpoOHbIit 3apsia. JIluaun HANPsSHKEHHOCTH
aneKkTpudeckoro noss. OqHOpPoIHOE
ANEKTPUYECKOE I10JIe

97

[ToTeH1MamTbHOCTh DJIEKTPOCTATUIECKOTO
nois. Pa3HOCTh MOTEHIIMAJIOB U
HAIpsOKEHUE

98

[ToreHumaneHas sHEprUs 3apsaa B
NEKTPOCTaTHYECKOM 1ose. [lorennnan
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 IMI0CKOCTU

104

HpOBO,Z[HI/IKI/I B SJICKTPOCTAaTHYCCKOM II0JIC.
YcaoBue paBHOBECHS 3apsA10B

105

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

106

Konpencarop. DnekTpoéMKOCTh




KOHACHCATOpPA. BHGKTpOéMKOCTB IIJIOCKOTI'O

KOHJIEHCaTopa

107 [TapannenpHoe coeMHEHNE KOHAEHCATOPOB

108 IlocnegoBaTenpHOE COCIMHCHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOI0 KOHAEHcaTopa

110 Pemenne 3amau

111 JIBr>keHue 3apsSKEHHOW YaCTHIIbI B
OJTHOPOJTHOM DJIEKTPUUECKOM T0JIe

112 Pemrenue 3amay

113 O0001enye ¥ cucTeMaTH3ays 3HAHUH 110
TeMme "DnekTpuueckoe mnojie"

114 KonTtponsHas padoTa o teme
"Onexkrpuueckoe noie"
Cumna Toka. IlocTosSHHBIN TOK. Y CIIOBUS

115 CYIIIECTBOBAHUS TTOCTOSTHHOTO
ANEKTPUIECKOTO TOKA

116 Hcrounuku Toka. Hanpsbxenue u 3/[C

117 3akon OMa Jyis yyacTKa LEeTH.
DIIEKTPUYECKOE CONTPOTHUBIICHHE
3aBUCHMOCTD COTMPOTUBIICHHUS OJHOPOHOTO

118 MPOBOJIHHUKA OT €r0 JIJTUHBI M IUIOIIA TN
MOIEPEYHOTO CCUSHUS

119 VYaenpHOE COMPOTUBIICHHUE BEIIECTBA.
Pemenue 3amau

120 [TocnenoBarensHOE, TapauieabHOE,

CMCHIAHHOC COCANHCHUC TPOBOJAHHUKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUX

121 ueneii. [IpaBuna Kupxroga L

122 Pemenne 3amau 1

123 Pabota anekTpuyeckoro Toka. 3aKoH 1
Hxoyna —Jlenna

124 Pemrenue 3amau 1
MOILIHOCTH 3JIEKTPUYECKOTO TOKA.

125 TemnmoBast MOIITHOCTh, BRIZCIIIEMas Ha 1
pesuctope

126 Pemienne 3amau 1

127 O/1C u BHyTpeHHEE CONPOTUBIICHNE 1
HCTOYHHKA TOKA

128 3axoH Oma Juis MOJIHOM (3aMKHYTOI) 1
AIEKTPUYECKOU LIEeTTH

129 Pemtenue 3amay 1

130 MOIITHOCTh UCTOYHHKA TOKA 1

131 KopoTkoe 3ambikanmne 1

132 KonneHncarop B 11enu NOCTOSIHHOTO TOKa 1

133 Pemtenue 3amay 1

134 Pemrenue 3agay nmo reme "IlocTosIHHBIN 1
3JIEKTPUUECKU TOK"

135 Permrenue 3amau mo teme "IlocToSIHHBIN 1
3JIEKTPUYECKUN TOK"

136 Pemenne 3amag o teme "IlocTosTHHBIH 1
ANEKTPUUECKUH TOK"

137 O0o00IIcHNE B CHCTEMAaTH3alMs 3HAaHUH 110 1

teme "[10CTOSHHBIN 27EKTpUUECKUI TOK"




138

KonTtposnsHas paboTa o teme
"TIoCTOSIHHBIN 27EKTpUUYECKUI TOK"

139

DneKTprUYecKast IPOBOIUMOCTh Pa3IMYHbBIX
BEIIECTB. DJIIEKTPHUECKUI TOK B METAJUIAX.
CBepXInpoBOIUMOCTb

140

DneKTpUUYECKUi TOK B pacTBOpax U
pacmiaBax 3JeKTpoiauToB. 3akoHbl Dapanes
JUTSL DIIEKTPOJIN3a

141

DneKTpuyecKuii TOK B razax. [lmasma

142

DIEKTPUYECKHUN TOK B BAKyyMe.
Baxyymubie npuOopbl

143

DIEKTPUYECKUN TOK B MOJYIPOBOJHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue Cuiibl TOKa U HAPsKEHUS B
L[ENU TOCTOSTHHOTO TOKA MPY MOMOIIIH
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HAKOMCTBO ¢ IUPPOBOH
naboparopueit o ¢puszuke. [Ipumepsr
n3MepeHus (U3NYECKUX BETUYUH MIPU
MOMOIIY KOMITBIOTEPHBIX AATYUKOB"

146

Ou3nyecKuil MPakKTUKyM IO TEME
"N3y4yeHrie HepaBHOMEPHOTO JIBHKEHUS C
LEJIbIO ONpeAeTICHIs] MTHOBEHHOU
ckopoctH"

147

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepeHue yCKOpEeHHUs IIpU
MIPSIMOJIMHENHOM PaBHOYCKOPEHHOM




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

148

Pu3N4EeCKU IPAKTUKYM 110 TEME
"U3mepenue yckopeHusi CBOOOHOTO
nageHus" win "M3ydeHue aBuxKeHUs Tena,
OpOIIEHHOTO0 rOPU30HTAIBHO"

149

@uU3N4EeCKU IPAKTUKYM I10 TEME
"N3ydyeHue NBUKEHUS TeJla M0 OKPYKHOCTH
C MTOCTOSIHHOM 1O MOJTYJIFO CKOPOCTHIO" M
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpareHuss KOHHYECKOrO MasiTHUKA OT €T0
napameTpoB"

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHune paBHOICUCTBYIONIEH CHUITBI
MIpH IBIKEHUU OpycKa M0 HAKIOHHOM
mwrockoctu" i "[IpoBepka rMIoOTE3bI O
HE3aBHCHUMOCTHU BPEMEHU ABMKEHUS Opycka
10 HAKJIOHHOM TJIOCKOCTH Ha 33aJJaHHOE
paccTosiHue OT ero Maccol"”

151

Ou3nyecKuil MPakKTUKyM IO TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
yIPYTrOCTH, BOSHUKAIOIINX B MPY>KUHE U
pe3rHOBOM 00pa3siie, oT ux aepopmanun"
nnu "M3yueHne IBUKEHUSI CUCTEMBI Te,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTOMN Yepe3
JIErKui OJI0K"

152

DuU3NYECKUN IIPAKTUKYM I10 TEME




"N3mepenune ko3 duiimenTa TpeHus mo
BEJIMYUHE YIIIOBOTO KOA(PPHLIHEHTA
3aBucumoctu Frp(N)" nnu "UccnenoBanue
JBYKEHUS OpycKa 10 HaKJIOHHOM
IJIOCKOCTH C NEPEMEHHBIM KOAPPUIIUEHTOM
TpeHus" unu "M3yueHue 1BUKEHUS Tpy3a
Ha Bajly Cc TpeHHeM"

153

@uU3N4EeCKU IPAKTUKYM I10 TEME
"NccnenoBanue yciuoBH paBHOBECHS
TBEPJIOTO TEJIa, UMEIOIIET0 OCh BpaleHus"
nimy "KoHCTpyrpoBaHue KPOHIITEHHOB U
pacu€r cwi ynpyroctu" ninu "M3yuenne
YCTOWYMBOCTH TBEPOTO TeJa, UMEIOILIErO
IJI01[ab ONOPHI"

154

DU3NYECKUH TPAKTUKYM 10 TEME
"MU3mepeHune nMmysbca Tesa mno
TOpMO3HOMY IyTH" uiu "M3mepenue cuiibl
TATH, CKOPOCTU MOJIENIN AJIEKTPOMOOUIIS U
MOIIHOCTH cuiibl TATK" nin "CpaBHEHUE
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunel" win "HccnenoBanue coXpaHeHUs
HMITYJIbCA MPU YIPYTOM B3aUMOJIEHCTBUU"
unu "M3MepeHre KNHETUYECKOU SHEPrun
Teja 10 TOPMO3HOMY ITyTH"

155

dusnueckuil NpakTUKYM 10 TeEMe
"N3y4ueHne U30TepMUUECKOT0 IIpoLecca
(pexOMEeHIOBAHO UCIOJIb30BAHNE
uugpoBoii 1aboparopun)" wnum "U3yuenue
n30X0pHOro npouecca” nin "U3yuenune




n3o0apHoro nporecca” mwiu "[IpoBepka
ypaBHEHUsI COCTOSTHUS"

156

PuU3N4EeCKU IPAKTUKYM 110 TEME
"N3mepenue yaenpHON TemIoEMKOCTH" UITN
"UccnenoBanue mpoiiecca OCThIBaHUS
BeecTBa" nin "Mccnenosanue
aaunabatHoro npouecca” nian "M3yuenue
B3aMMOCBSI3U SHEPTHH MEKMOJIEKYIISPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYPHl KUTICHHS
KuaKocren”

157

®u3NYeCKU IPAKTUKYM IO TEME
"N3yueHne 3akOHOMEPHOCTEN UCITapEHUs
xuakocren" wim "M3Mmepenne ynenpsHoOn
TEIUIOTHI TUIaBJeHus JibAa" unu "N3yuenue
CBOMCTB HACBHIIIEHHBIX ApPOB' WU
"U3mepenune abCOMOTHON BIAXXHOCTH
BO3/1yXa M OLIEHKAa MaccChl [1apoB B
nomenieHun". Msmepenue korddunmreHta
ITOBEPXHOCTHOI'O HATSKEHUS

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnroienne npeBpaieHus: SHEPTruu
3apsOKEHHOTO KOHJIGHCATOPa B QHEPTHIO
n3inydyeHus ceeroauoa’ wiu "M3ydyenue
MPOTEKAaHUS TOKA B IICTIH, COACpIKaIe
koHaeHcaTop" win "Pacnpenenenue
Pa3HOCTH MOTEHIIMANIOB (HAMPSHKEHUS) TIPU
IMOCIEA0BATEILHOM COCAUHECHUN
KOHJIEHCaTOpoB"

159

DuU3NYECKUN IPAKTUKYM I10 TEME




"WccnemoBanue CMEIIAHHOTO COCAUHCHUS
pesuctopoB" wiu "M3Mepenue yneabHOro
COINPOTUBIIEHUS IPOBOJAHUKOB'" WK
"WccnenoBanyue 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsHKEHUS JUTs1 JIaMITbl HaKaJIiBaHUs "

160

PuU3NYECKUH IPAKTUKYM 110 TEME
"Habmnronenue anexrponusa" uim
"N3mepenue 3apsiia OAHOBAJIEHTHOTO HOHA"
niu "HccrnenoBanue 3aBUCUMOCTH
CONPOTHBIIEHUSI TEPMOPE3UCTOPA OT
temneparypsl" win "CHATHE BOJIBT-
aMIIEpHOM XapaKTEpUCTUKH auoaa"

161

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3alus 3HAaHU 10 TeMe
"Kunematuka"

162

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HAaHUH 110 TeMe
"Jlmnamuka"

163

PesepBubIit ypok. O6001meHNE 1
cucTeMarus3anuys 3Haguil mo teMe "CraTrnka
TBEpAOro Tema"

164

PesepBusiit ypok. O600mIeHE U
CHUCTEMATHU3alHsA 3HaHUH 10 TeMe ""3aKOHEBI
COXpaHEHUs B MexaHuKe"

165

PesepBuslit ypok. O600mIeHE U
cucTeMaTu3anusa 3HaHuH 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KMHETHYECKOU Teopun”

166

PesepBHriit ypok. O600IeHE U
crcTeMaTH3allHs 3HAaHUI 10 TeMe




"Tepmoaunamuka. TeraoBsie MallIuHbI"

167

PesepBHriit ypok. O600IIeHNE 1
cHCTEeMaTH3alKs 3HAaHUH 110 TEMe
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®dazoBble Iepexoan"

168

PesepBHeIit ypok. O600IICHNE 1
cucreMatru3sanus 3HAHUH 110 TEME
"DnexTpuueckoe mojue"

169

Pesepsubiit ypok. O60011eHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"[ToCTOSHHBIN 3JIEKTPUYECKHUN TOK"

170

Peseprubrit ypok. O6001IeHNE 1
cucTeMaTu3alus 3HaHuil mo teme "Toku B
pa3IM4HBIX cpenax"

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KUIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsI padoThbI pecypest
B3aumoelicTBr€E MOCTOSTHHBIX MarHUTOB U
1 MIPOBOTHUKOB C TOKOM. MarHutHoe moJe. 1
I'unore3a Ammnepa
Bekrop maruutHON mHAyKIMK. [IpuHmn
2 CyNEPHO3UIIMA MATHUTHBIX TToJIeH. JInnnun 1
MarHUTHOW WMHIYKIIHH
3 MarsuTHoO€ 10Jie TPOBOTHHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb 1
5 Pemtenue 3amay 1
6 [Ipumenenne 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBI>KEeHHE 3apsDKCHHON YaCTHIIhI B 1
OJIHOPOJIHOM MarHUTHOM I0JIe
Pemenue 3amau
Pa6ota cunbl Jlopenna
10 Pemenue 3amay
1 MarsuTHoO€ 1oJie B BEILIECTBE. 1
deppoMarHeTuKHy, rnapa- 1 InaMarHeTuKu
12 OcHoBHBIE CBOMCTBa PepPOMArHETUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemrenue 3agaq mo reme "MarautHoe mose"

14 Pemenne 3amag o reme "MarautHoe nosie"

15 SIBNeHHE AIEKTPOMArHUTHOW WHIYKIIHH.
[ToTok BeKTOpa MarHUTHOM MHIAYKLIMHU

16 OC nnaykuuu

17 3aK0H 3JICKTPOMArHUTHOW WHTyKITHH
®dapanes

18 Buxpeoe anektpuueckoe nosie. Toku @yko

19 OJIC uHAYKINY B ABMOKYIIUXCS
MTPOBOTHUKAX

20 Pemrenue 3amay

21 [TpaBuso Jlenima

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

23 SBnenne camounaykiuu. IJ1C
CaMOUWHTYKITHH

24 DHeprusi MarHuTHOTO TIOJIS KaTYIIKU ¢
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

25 Pemtenue 3amay

26 O00011eHre U cucTeEMaTU3aLMs 3HAHUI 1O
Teme "DIeKTpoIuHaMuKa"

97 KonTtponbHas padoTa o teme
"DnexkTpoauHaMuka"

08 Konebarenruas cucteMa. CBOOOIHEIE
konebanus. 'apMoHnUYecKkue KoneOaHus

29 KunemaTtnueckoe ¥ TMHAMHUYECKOE

OIIMCAaHME KOJICOATCIbHBIX JBHKCHUU




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

30 KOJICOaHUW U3 UX SHEPTreTHIECKOTO U
KHHEMAaTUYECKOTO OMUCAHUS

31 Ammutyna u ¢aza Koyedanui
[lepnon u yacrora konebanuid. [Teprox
MaJIbIX CBOOOIHBIX KOJICOaHUIA

32 MaTeMaTuueckoro masitHuka. [lepuos
CBOOOJHBIX KOJIEOAHUN IPY’KUHHOTO
MasTHUKA

33 3aryxaromue kojaeOaHus. BeiHyX1eHHbIE
Kosebanus. Pezonanc

34 ABTOKOJIEOAHUS

35 Pemtenue 3amay

36 Ypoxk-koudepennus "MexaHnueckue
KoJieOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O060061eHre u cucTeMaTu3alus 3HaHu| 1o
teme "Mexanuuyeckue KoneGaHus"

38 DNEeKTPOMAarHUTHbIE KOJICOaHHUS.
KonebaTenpHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMIUIUTY/IbI

39 3apsia KOHJIEHCATOpa C aMITUTYAON CHITbI
TOKa B K0JIeOATENTbHOM KOHTYpE

40 3aKOH COXpaHEeHUsI SHEPTUU B UA€aTbHOM
KoJiebaTeTbHOM KOHTYpE
3aryxaroiue 3eKTPOMarHUTHBIE

41 Kose6aHus. BeiHyXeHHBIE

QJICKTPOMAIrHUTHBIC KoJIeOaHMs




[Tepemennsblii TOK. Pe3uctop u KOHAEHCATOP

42 B IIETIM TIEPEMEHHOTO TOKa

43 Karyika vHIyKTHBHOCTH B IIEITH
MIEPEMEHHOTO TOKa

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

45 AMIUTMTYIHOE U JICVCTBYIOIIEE 3HAUCHUE
CWJIBI TOKA W HATIPSDKEHUS

46 Pe3onanc B anekTpuvecko menu

47 Pemenue 3agau
WneansHb1if Tpancopmarop.

48 [IpousBoicTBO, IEpenaya U MOTpeOICHNE
AIEKTPUYECKON SHEPrUU
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 aneKTpo3Hepruu. KynpTypa HCob30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

59 O06o01eHre U cucTeMaTru3alus 3HaHUK 110
Teme "DIeKTpOMarHuTHbIE KosieOanus"

53 MexaHn4yecKue BOJIHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3ByKa

56 Nnudpas3syk u yapTpassyk. Lllymosoe

3arpsA3HCHUC oxpyxcaromeﬁ Cpcabl




57

Pemenue 3amau

58

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

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH

60

[IIkaJyia 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHUIUIIBI PaTUOCBS3U U TEICBUACHHUS.
Paaunonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl

62

Kontponbras padota no teme "Konebanust
H BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

64

Pemienune 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 yrol MOJHOTO BHYTPEHHETO
OTpaKCHUS

67

Pemenne 3amaq Ha MMPUMCECHCHUC 3aKOHOB
OTPAXKCHUS U ITPECIIOMIICHUA CBCTA

68

Xon nyder B mpusMe. Jlucnepceus cBera.
CnoxxHbIN cocTaB Oenoro ceera. Llper




JInn3bl. DOKYCHOE PACCTOSIHUE U

69 OTITUYECKAs CHJIA JTMH3BI

70 [TocTpoenue n300paskeHMi B TMH3aX U UX
CUCTEMax. YBEIMYECHHE JINH3bI
Pemenue 3agau Ha nocTtpoeHue

71 M300paKeHM, TOTYIaeMBbIX C TOMOIIBIO
JIH3

72 I'na3 kak ontuyeckas cucreMa

73 Pemenwue 3amau. [Ipeaens MpUMEHHMOCTH
reoOMETPUYECKON ONTUKHI

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceta

76 WnTtepdepenuus crera

77 KorepeHTHbIE ICTOYHUKH. Y CIIOBUS
HaO0JI0IEHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne natephepeHIun

80 Judpakuus cBeTa

81 Judpakunonnas pemérka. Y cioBue
HaOJI0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pewtenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3amau

85 CBeToBBI€ SIBIIEHUS B IPUPOJIE

86 O06o001eHne u cucTeMaTu3alus 3HaHu| 1o

teme "OnTuka"




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

88 MEXaHUKH. 3aKOHBI 3JIEKTPOIMHAMUKH U 1
MIPUHIIAITT OTHOCUTEIIEHOCTH

89 [ToctynaTel cienuanbHON TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[TpeobpazoBanus Jlopenna. Ycnosue

90 npudMHHOCTH. OTHOCHUTEBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U
COKpAIIIEHUE JUTHHBI

01 OHeprus ¥ UMITYJIbC PEISITUBUCTCKON 1
JaCTHIIBI

92 CBs3b MaccChl C SHEPTUEH U UMITYJIbCOM 1
PETATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS

93 PaBHOBecHOE TeTUIOBOE M3TyUEHUE 1

94 3akoH cMerenns Buna 1

95 I'unote3a M. I1nanka o kBantax. ®oTOHBI 1

96 DHeprus ¥ UMIyJasc HoToHa 1

97 ®dotoapdext. OnwiTel A. I'. CroseTona. 1
3akonbl pororddekTa

98 VYpasHenue DitHiTeitHa 1715 PoTodPdexTa. 1
"Kpacnas rpanuna" ¢potoaddekra

99 JaBnenue cBeta. Onbitel 1. H. JIeOGeneBa 1

100 BosHoBBIE CBOICTBA YacTHIL 1
Bounnel ne bpoiins. JlimiHa BoJIHBI e

101 Bpoiins u pa3mepsl 00J1aCTH JOKAIU3AUN 1

,I[BH)KymefIc&I JaCTHUIIbI




102

KopryckyssipHO-BOIHOBOM yallu3m

103 Judpakmus 37eKTPOHOB Ha KPUCTAJLIAX
Crienurka U3MepeHnuii B MUKPOMUDPE.

104 CooTHollIeHUs HEOTIpeACTIEHHOCTEN
Ieiizenbepra

105 Pemenne rpaduyeckux 3aaaq

106 Pemenue pacu€THBIX 33129
KontponbHas padoTa mo Temam: "OCHOBBI

107 CTO", "KopmyckyaspHO-BOJIHOBOM
nyansm"

108 OMBITHI TT0 UCCIICOBAHHUIO CTPOCHHUS aTOMA.
[Tnanerapnas moaens aroma Pesepdopaa

109 [Toctymarer bBopa

110 Bupsl cniektpoB. CrieKTp YpOBHEUM SHEPTUU
aToMa BOAOpoa

111 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYeHHE
cBeTa

112 Jlazep
Hyxnonnas mozaens sapa I eiizenoepra-

113 HBanenko. 3aps1 1 MacCOBOE YHMCIIO sJIpa.
N3oTonel. PagnoakTuBHOCTH
3aKkoH paJMoakTUBHOro pacrnana. CBoiicTBa

114 MOHHU3UPYIOIIETO u3IydeHus. Biusuue
PaZMOAaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
Jo3umerpus
DHeprus CBS3U HYKJIOHOB B sifipe. SnepHbie

115 cuiibl. JleexT Maccel sapa. SnepHbie

peakuuu. SnepHbie peakTopsl. [IpoGnemMsr




YIPaBJISIEMOTO TEPMOSIIEPHOIO CUHTESA.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHON
SHEPreTHUKU

116

MeTo1bl perucTpanuu U UCCaea0BaHUs
3JIEMEHTApHbIX yacTull. @yHaMEHTaJIbHbIE
B3aMMOJECHCTBUA. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-rintooHHas MOJENb afpOHOB

117

®usuka 3a npeaenamu CtaHaapTHON
Mozenu. TéMHas Matepusi U TEMHas
sHeprus. EnuHcTBO pru3mueckoit KapTHHBI
MHpa

118

Otansl pa3BUTHs ACTPOHOMHH. 3HAYEHUE
aCTPOHOMHH

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOIHI KOCMHUECKHIX
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. Conneunas
akTUBHOCTb. McTounuk sueprun ConHia u
3BE3N

123

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




CBETUMOCTB"

124

3B63HBI rJIaBHOM IIOCIEA0BATEIIbHOCTU

125

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

126

Mneunstii [Iyre — Hama 'anaktuka. Tunst
rajakTuk. YEpHbIE ABIPBI B s1/Ipax rajlakTUK

127

Bcenennas. Pacimpenne Beenennoit. 3akon
Xab06mna. Teopust bosnbiioro B3peiBa.
PenukToBO€ H3nydeHue

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepeménnpie npoOieMbl acTpOHOMUU

130

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye MariuTHOT'O ITOJIS
MMOCTOSHHBIX MarHUTOB'" MIIN
"UccneqoBaHue CBOMCTB
dheppomarnerukoB" unu "HMccnenoBanue
JEHUCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Ou3nyecKuil MPaKTUKYM 10 TEME
"U3mepenue cunbl Amniepa" unu "M3ydenue
3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA"
nnu "OnpeneneHue MarHUTHOW UHIYKIIUU
Ha OCHOBE U3MEpeHMs cuibl Amnepa”

132

DuU3NYECKUH IIPAKTUKYM I10 TEME
"HcceqoBanue IBICHUS




AIEKTPOMArHUTHOW MHIYKIIUU'" WIH
"OnpeneneHne HHIYKIUU BUXPEBOTO
MAarduTHOTO I10JIt"

133

PuU3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue sBJICHUS CAMOUHIYKIIAN"
i "COopKa MOJIENH SIIEKTPOMArHUTHOTO
reHeparopa"

134

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

135

®u3NYeCcKuil IPAKTUKYM IO TEME
"[IpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM
MasiTHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOIO TOKA Yepes
MOCJIEA0BATEILHO COENUHEHHEIC
KOHJICHCATOP, KaTYIIKY ¥ Pe3UCTOp" WIIH
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B IIEIU [IEPEMEHHOTO TOKA"

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHue napaMeTpoB 3BYKOBOU BOJIHBI"

138

dusnueckuil NpakTUKYM 10 TeMe
"M3MepeHune nokasaresis IpeaoMIeHUs
crexna" win "l[lomydyenue n3o0pakeHus B
CHUCTEME M3 IJIOCKOTO 3epKaja U JIUH3bI"

139

DuU3NYECKUH IIPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUA OT BEILECTBA (Ha IpUMepe




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

140

PuU3NYEeCKU IPAKTUKYM 110 TEME
"HaoOmonenue mudpakiuu, naTepdHEepeHIAH
U NoJIIpU3anuu ceera”

141

@uU3NYECKUI IPAKTUKYM I10 TEME
"Onpenenenyue UMITyJIbCca U SHEPTUU
peNATUBUCTCKUX YacTull (1o ¢otorpadusm
TPEKOB 3apsKEHHBIX YaCTHUI B MArHUTHOM
nose)"

142

®u3NYeCcKuil IPAKTUKYM IO TEME
"N3mepenue nocrosHHou [1nanka Ha
OCHOBe HccienoBanus Gororddexra" nim
"HccneqoBanye 3aBUCUMOCTU CHJIBI TOKA
4yepe3 CBETOMO OT HalpsDKeHU"

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CiekTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa U U3MEPEHUE
nocrosiHHOM Punbepra"

144

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paanoakTUBHOTO (hoHA C
HCIIOJIb30BAHUEM JIO3UMETpA" WIIH
"N3ydyenue noraomeHus 6era-4acTui
aJIFoMUHHEM"

145

DuU3NYECKUN IIPAKTUKYM I10 TEME
"Habnronenus 3BE€31HOr0 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX NPUIIOKEHUH IS




OTIpeIeNICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHEC
3Bé3161" min "HaOmroneHus B TENECKOI
JlyHbI, TUIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUIeHUI"

146

O0o001Ienre ¥ cucTeMaTH3ays 3HAHWH.
Ponb ¢usuku u actpoHoMuu B
SKOHOMMYECKOM, TEXHOJIOTHICCKOM,
COLIMAJIBHOW M 3TUYECKOM cepax
JIeITEILHOCTH YeJIoBeKa

147

O060011eHre U crcTeMaTr3alys 3HAaHUH.
Ponb 1 MecTo pu3MKu U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O06001eHre 1 cucTeMaTu3alus 3HaHuH.
Ponb ¢pusmdeckoit Teopuu B GopMuUpOBaHUHI
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUECKON KapTHHBI MHUpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O00011eHre U cucTeEMaTU3aLMs 3HAHUI 110
teme "Kunematuka"

150

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

151

O06o01IeHre 1 cucTeMaTr3arus 3HaHUH 110
teme "Jlunamuka"

152

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




153

O06o001IeHre U cucTeMaTu3aus 3HaHUN 110
TeMe "3aKOHbI COXpaHEHUS B MeXaHuKe"

154

O0600menne u cucTemMaTu3aus 3HaHUK 110
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHUECKON
teopun"

155

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

156

O0001IeHne U cCUCTEMAaTU3AIIUS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble IEPEXOBI"

157

O0001IeHne 1 cucTEMaTU3aIMs 3HAHNUI 110
Teme "DnekTpudeckoe mnojie"

158

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

159

O06001IeHne U cucTeEMaTU3aLMs 3HAHUI 110
teme "Toku B pa3nuyHbIX cpenax"

160

O00011eHre U cucTeEMaTU3aLMs 3HAHUI 110
TeMme "MaruurtHoe nose"

161

PeseprubIit ypok. O6001IeHNE 1
CHCTEMAaTHU3aIUs 3HAHUI 10 TEME
"DJeKTpOMarHuTHas UHIyKus"

162

PesepBubiit ypok. O600mIeHNE U
CHCTEMAaTU3alMs 3HAaHHUH 110 TeMe
"Mexanndeckue Kojgeoanusa"

163

PesepBHrlit ypok. O600IeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"DneKTpoMarHuTHeIe Kosebanus"




164

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

165

PesepBHeIit ypok. O600IICHNE 1
cucreMaru3anus 3Hanui mo reme "Omruka"

166

PeseprubIit ypok. O60011eHNE U
cucreMarusanysa 3HaHui 1o teme "OCHOBEI

CTO"

167

Peseprubrit ypok. O6001eHNE U
cUCTeMaTH3alus 3HAaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM yanu3m"

168

Peseprubrit ypok. O6001eHNE U
cucTeMatusanys 3HaHui 1o reMe "duznka
aroma"

169

Peseprubrit ypok. O6001IeHNE 1
cucTeMatu3anys 3HaHui mo reMe "duznka
ATOMHOTO Spa U AJIEMEHTapHBIX YacTuIr"

170

PesepBubIit ypok. O6001IeHNE 1
CUCTEeMaTH3alMsl 3HaHHi 110 TeMe
"SneMeHTHl acTpopu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O
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
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