HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qusnke Ha YypoBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXXKEHMM W TpeOOBaHUN K pe3yjibTaTaM OCBOEHUS
OCHOBHOW o0Opa3oBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yuérom denepanbHOi pabodeil mporpamMmbl BocnuTanusi u Kounenuuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3zoBaTENbHBIX OpraHU3alUIX
Poccuiickoii ~ ®enepauuu, — peamu3yIOIIUX  OCHOBHbIE  0Opa3oBaTElIbHbIE
IPOrpaMMbl.

[Iporpamma no ¢usuke onpeaenser 00s13aTeIbHOE IPEIMETHOE COAepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUS TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOTO TpOoIecca, BO3PACTHBIX OCOOCHHOCTEH  OOYYarOIIMXCA.
[Iporpamma 1o ¢Qusuke maér mpeacTaBieHUE O IMENAX, COAEpNKaHUH, OoOIen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHS O0O0yYaroUIUMXcsl CpeACTBaMU
yueOHoro npenmera «Ou3rka Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca ¢uzuku yriayOJEHHOTO YPOBHS TO3BOJISIET PEATM30BaTh
3a/1auu MPOQPECCUOHATILHON OpHEHTAIMH, HANPABJICHO HA CO3JaHHE YCJIOBUW IS
MIPOSIBJICHHSI CBOUX HMHTEIUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
oOy4Jaromumcsi, KOTOpble HEOOXOAMMBI JUIsl MPOAODKEHHs 0Opa3oBaHMs B
opraHuzanusx npodecCHOHaIBLHOTO O00pa3oBaHUs MO pa3IUYHbIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIIUATbHOCTSIM.

B nmporpamme mno ¢usuke omnpeaensiorcs IUIAaHUPYEMble Pe3yJbTaThl
OCBOEHUS Kypca (DU3UKU Ha YPOBHE CPEIHEro 0O0IIero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHble, TNpeaMeTHble (Ha  yrayOin€éHHoMm  ypoBHe).  Hayuno-
METOJIOJIOTUYECKOM OCHOBOWM I pa3pabOTKu TpeOOBaHW K JIMYHOCTHBIM,
METaNnpeIMETHbIM M MPEAMETHBIM pe3yJibTaTaM OOYYalolMUXCs, OCBOWBIIHMX
nmporpaMmy 1o (U3MKE Ha YpOBHE CcpeAaHero oOuiero oOpa3oBaHHS Ha
yrayOJaE€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-JIEATEIbHOCTHBIN MOAXO/,.

[Iporpamma no pu3uke BKIIOYAET:

IUTAHUPYEMBIE PE3yJbTaThl OCBOCHHS Kypca (GU3WKKA Ha YIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yYEHUS;

coziepkanue yueoHoro npeamera «duszuka» no rogam o0ydeHus.

[Iporpamma 1o ¢u3uke HMEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
WCIOJIb30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOMX pa00YMX TPOTPAMM.

[Iporpamma no (u3uKe HE CKOBBIBAET TBOPUECKYI0 MHUIMATUBY YUUTEJIECH U
NPeloCTaBIseT BO3MOXKHOCTH JUIsl pealu3aldd pPa3judyHbIX METOJIUYECKUX
MOJXO/IOB K TpernojaBaHuio (U3UKU Ha YIIIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coxpaHeHus 0043aTENbHON YaCTH COJlepKaHus Kypca.



du3rka Kak Hayka O HauOojiee OOUIMX 3aKOHaX MPUPOJbI, BBICTyMHAs B
KayecTBE y4eOHOro MmpeMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. IIKoapHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIINiA
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SIBJICHUM, M3y4aeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckorr reorpadueir u actpoHomueid. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpENeNuiio XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe HSHEpPreTUKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCAa, TIOJIYYEHHUS HOBBIX MAaTEpPUAJIOB C 3aJaHHBIMU CBOWCTBaMH. 3yueHmne
(GU3MKM BHOCUT OCHOBHOM BKJaJ B (DOPMHpPOBAHUE E€CTECTBEHHO-HAYyYHOUN
KapTUHBI MHpa 00ydyaroierocs, B (GOpMUPOBAHUE YMEHUN NMPUMEHSATh HAYYHbBIN
METO/]I TIO3HAHUS TPU BHITIOJTHEHUHA UMH YYEOHBIX MCCIICIOBAaHUH.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHEr0 00IIero o0pa3oBaHus MOJT0KEH
psAI naeH, KOTOpPbIE MOYKHO pacCMaTpyUBaTh KakK MPUHILIKIBI €70 TOCTPOCHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUM C HEMl KypcC SIBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3enoB (PU3WKH, BKIIOYACT KaK
BOITPOCHI KJIJACCUYECKOM, TAK U COBPEMEHHOMN (DU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBUM C HeW MmaTepualn Kypca (QU3UKH
o0beauHEH BOKPYr ¢u3Mueckux Teopuil. Bemymmm B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzanus NOpeArnoyiara€T MCIOJIb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUSA
¢u3ukn Cc pa3BUTHEM OOIIecTBa, a TaKXkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU MTPOOIEMaMHU.

Hoea npuknaonon nanpagnennocmu. Kypc puszuku yriry0ia€HHOTO ypoBHs
NPEANOJIaraeT 3HaKOMCTBO € IIMPOKUM KPYrOM TEXHUYECKHX U TEXHOJIOTMYECKHX
IPUIOKEHUN M3YYEHHBIX TEOpUMM M 3akoHOB. IIpu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOIMIMX MPEACTaBICHUI U COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUU.

Hoea 3xonocuszayuu peanusyercs MNOCPEACTBOM BBEICHHS JIIEMEHTOB
COJepKaHUsl, TMOCBSMIEHHBIX JKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TakXke OOCYKIEHUs
npo0JieM palroOHAIBHOTO MPUPOIONOIB30BaAHUS U SKOJIOIMUYECKOM 0€30MaCHOCTH.

OcBoenue coaep:kanusi MporpaMMsbl Mo GU3HMKE JTOKHO OBITH TTOCTPOSHO Ha
MPUHITMIIAX CHCTEMHO-AEATEILHOCTHOTO noaxoAa. Jins pusuku peanuzamus 3THX
MPUHILIKIIOB 0a3UPYyeTCsl Ha MCIIONb30BAHUH CAaMOCTOSITENIEHOTO AKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHcTBYytoero (akropa ydeOHOro mporecca. s yrimyOGiaéHHoro
YPOBHSI — D3TO CHUCTEMA CAMOCTOATEIBHOTO YYEHMYECKOIO HKCIEPUMEHTA,



BKJIIOYAIOIIETO (PPOHTAIbHBIE YYEHUYECKHE ONbITHI MPU HM3YYEHUH HOBOI'O
MaTepuaia, gaboparopHbie paboThl U pabOThI MpakTUKyMa. [Ipyu 3TOM BO3MOKHBI
IBa crmocoba peanuzanuu (GU3MUECKOrO0 TMpakTUKyma. B mepBom ciyuae
MPaKTUKYM TpoBOAUTCS au00 B KoHie 10 u 11 kimaccos, mubo mocie mepBoro u
BTOPOr0 TMOJIYTOAUMH B KaXJOM M3 3THUX KiaccoB. Btopoil cmocod — 370
UHTEerpauus paboT NpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboT, KOTOpbIE
NPOBOJSITCSA B Mpollecce u3ydeHus: paszziena (temsl). [Ipu stom mojg paboramu
NPAKTUKYMa MOHUMAETCSI CAMOCTOSITEIIBHOE MCCIIEOBAaHNUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUia O€3 MOIIaroBO HHCTPYKIIUH.

B mporpamme mo ¢usuke cucTeMa YUYEHHYECKOrO0 HKCIIEPUMEHTa,
1a00paTOpHBIX pabOT M MPaKTUKyMa Mpe/ICTaBlieHa €IMHbIM IepedHeM. Brioop
TEMATUKHU JUIA 3TUX BHJIOB YYEHHMYECKUX MPAKTUUYECKUX PAOOT OCYILIECTBISETCA
YYaCTHHKaMU 00pa30BaTENbHOr0 Mpolecca UCXOId U3 OCOOEHHOCTEN MOYpPOYHOI0
IUIAHUPOBAHMUSI U OCHalleHus kabuHera ¢usuku. [lpu s3TOM oOOecmeunBaercs
OBJIaJICHUE OOYyYaIOIUMHUCS YMEHUSIMU TPOBOAUTH TMPSIMbIE M KOCBEHHBIE
U3MEPEHUsI, UCCIIENOBaHUs 3aBUCUMOCTEN (DM3MUECKHUX BEJIWYUH U IOCTAHOBKY
OIBITOB TI0 MPOBEPKE NPEIT0KEHHBIX THIIOTES.

bonbiioe BHUMaHuE yOENseTCS PpEUIEHUI0 PAaCUETHBIX U KAaYeCTBEHHBIX
3anad. [lpu aToM st pacyE€THBIX 3a7]a4 MPUOPUTETOM SIBJISIIOTCA 3a/layd C SIBHO
3aIaHHON U HESIBHO 33/IaHHOU (PU3MUECKOW MOJIEIIBIO, TIO3BOJISIFOIINE MPUMEHSTh
M3YYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfeiia Kypca, Tak U
MHTErpyUpysl MPUMEHEHHE 3HAHUI U3 pa3HBIX pa3zfenoB. J[Ji1 KaueCTBEHHBIX 3aaad
NPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKaHUs
bu3nuecKnX SBJICHUN W MPOIIECCOB B OKPYKAIOIICH KU3HU, TpeOyoIIre BhIOOpa
du3nyeckoit MOIETHU AJIsl CUTYallMH PAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECHedeHHI0 y4yeOHOro mpoiiecca Kypc (DU3UMKH YriIyOJIEHHOIO
YPOBHS Ha YPOBHE CPEIHEr0 O0IIEro 00pa30BaHUs JI0JKEH U3Y4aThbCs B YCIOBUSX
npenMeTHoro kabuwnera. B kaOuHere GU3WKKM JOMDKHO OBITH HEOOXOIAMMOE
nabopatopHoe 00OpyAOBaHUE [Ji1 BBIMIOJHEHUS YKAa3aHHBIX B MporpaMme 1o
(¢u3nKe yYEeHMYECKUX OIBITOB, JTA0OOPATOPHBIX PAbOT U pabOT MpakTUKyMma, a
TaKXKe JIEMOHCTPAILMOHHOE 000PY0BaHHUE.

JleMoHCTpanmoHHOEe 00opyAoBaHHE (opMHUpyeTCs B COOTBETCTBHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTM U OOECHNEYMBAET IOCTAHOBKY
NEPEUrCICHHBIX B TMporpaMMe MO (U3HKE KIYEBBIX JAEMOHCTpalui s
UCCIIEIOBAHNS  M3Y4YaeMbIX SIBJIEHUUA M  IPOLECCOB, HSMIMUPHUYECKUX U
(GyHIaMEeHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyJ0OBaHHE [Jisi YUYCHHUUYECKUX NPAKTUUECKUX padoT
dopMupyercsi B BUAE TEMAaTHYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaThyeckue KOMIUIEKTHI
1ab0paToOpHOro 000PYIOBaHMS JOKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJIE TN POBBIX J1a00paTOpUil.

OCHOBHBIMM LIEJIIMU U3y4€HUS PU3UKHU B 001IEM 00pa30BaHUU SBIISIFOTCS:

dbopMUpOBaHUME UWHTEpeca M CTpEeMJICHUS OOydYarouuxcss K HaydHOMY
U3YYEHUIO TPUPOABI, Pa3BUTHE HX HUHTEIUIEKTYalbHbIX M  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE IMO3HAHMUS U (POPMHUpPOBAHUE
UCCJIEA0BATEIBCKOT0 OTHOLICHUS K OKPYKAOIIHUM SIBIICHUSIM;

(opMuUpOBaHNE HAyYHOIO MHUPOBO33PEHMsI KaK pe3yJjibTaTa W3Y4eHHUsS OCHOB
CTPOCHHSI MaTepUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopmupoBaHUue YMEHUN OOBSCHSTH SBJICHUS C UCIOIb30BaHUEM (PU3UUECKUX
3HAHWI ¥ HAYYHBIX J0KAa3aTEIbCTB;

(opMupoBaHuE MNPEACTABIECHUNH O pOIM (U3MKU [ Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUI;

pa3BUTHE  NPEACTABICHHA O BO3MOXHBIX  c(epax Oynyiei
npodecCUOHAIBLHON  JIEITEIHbHOCTH, CBSI3aHHBIX C (DU3UKOW, MOJATOTOBKA K
nanbHeieMy o0y4eH!IO B 3TOM HalpaBIICHUH.

JlocTiKkeHne 3TUX Leneid o0ecreynuBaeTcsl pelieHreM CIeIyIoNX 3a1ad B
rpoiiecce u3ydeHus Kypca (GU3MKM Ha YPOBHE CPEIHEr0 0011ero 00pa3oBaHus:

NpUOOPETeHHE CUCTEMbI 3HAHUI 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpMsX,  BKJIIOYas  MEXaHUKY,  MOJEKYJISpHYI0  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKH;

(dopmMupoBaHuEe YMEHUI MPUMEHSITh TEOPETUUECKUE 3HAHUS JJIs1 OOBICHEHUS
¢u3nuecKkux SIBICHUN B MPUPOAE U ISl NPUHATHS NPAKTUYECKUX PEIICHUNA B
NOBCETHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUS Pa3IWYHbIX 3aJad C SBHO 3aJaHHOU
¢u3nyeckoil MoJeNblo, 3a/ad, MOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3JaHUe
¢u3znueckoil MoAeNH, aJeKBaTHOM YCJIOBHMSAM 3a/layd, B TOM YHCIE 3ajay
VMHKEHEPHOI'0 XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIUSHUS HA OKPYXKAIOLLYIO CPENY;

OBJIaJICHUE METOJaMU CAMOCTOSITEIbHOIO IUIAHUPOBAHUA M MPOBEACHMUS
¢u3nueckuX OSKCHEPUMEHTOB, aHalIW3a W MHTEpHpeTanuu  UH(opMaluu,
OIPEIEIICHHS TOCTOBEPHOCTH MOJIyYEHHOI' O pE3yJIbTaTa;

CO3JaHHE YCJIOBUM JUISl PA3BUTHS YMEHUN IPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOM JEATENbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBbHON e TeIbHOCTH, CBI3aHHON
¢ (PUBUKOM.

B coorBerctBun ¢ tpeboBanusiMu DPI'OC COO yriyOnéHHBIA YpPOBEHBb
u3ydeHus: ydeOHoro mpenMera «®Du3mka» Ha YpPOBHE CpEaHEro oOIIero
oOpa3oBaHusl BbIOMpaeTcss OO0YyYarOIUMUCA, [UIAHUPYIOIIUMH HPOAOJIKEHUE
o0pa3oBaHus MO CHENUATBHOCTIM (U3UKO-TEXHUYECKOTO MPOQuIIs.

Ha usyuenne pusuku (yriyOiaEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETro
oOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 yacoB (5 4acoB B HEJENIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEZIEIIO).

[Ipennaraempiii B mporpamMme Mo ¢u3MKe IMepeyeHb JabopaTOpPHBIX U
NPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYHMTENb JENaeT BHIOOP
MPOBENCHNUS JIA0OPATOPHBIX pPabOT ¥ OMBITOB C YYETOM HMHIWBUIYATHHBIX
0COOEHHOCTEN 00yYaroIuXCs.



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Pa3znen 1. Hayunbiid MeTO O3HAHMSI IPUPO/IBI.

®uszrka — pyHIaMeHTallbHAsg HayKa o npupoje. HayuHslii MeTo/ mo3HaHus u
METOJIbI UCCIIEIOBAHUS (PU3NUECKUX SBICHUH.

OKCHEpUMEHT W TeOopus B Ipoliecce Mo3HaHus npupoasl. HalOmronenue u
AKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3Mepenust (U3MUECKUX BEIMYMH (QHAJOroBble W LU(POBBIE
U3MEpUTEIbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocTt  w3Mepenmii  pu3umyeckux BenwuuH  (abCoiioTHasT U
OTHOCHUTEJIbHASA).

MopnenupoBanue (HpU3MUECKUX SBJICHUNA M MPOLIECCOB (MaTepuaibHas TOYKA,
a0COJIOTHO TBEPAOE TeNo, HACAIbHAS KUAKOCTh, WACAIbHBIA Ta3, TOYEUHBIN
3apsin). ['unore3a. @uU3nyeckuil 3aKOH, TPAHUILIBI €r0 MpUMeHUMOCcTU. Duznueckas
TEOpUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHMU COBPEMEHHON HAy4YHOM KapTHHBI
MUpa, B IPAKTUYECKON NEATENbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmMuKym.

N3mepeHre Ccuiibl TOKAa W HANpSOKEHUS B ILENH MOCTOSHHOIO TOKa MNpHU
MOMOILM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU@poBOH J1aboparopueit nmo ¢uszuke. [Ipumepsl uzmMepeHus
(bu3MUecKNX BETWYUH MPU MOMOIIHU KOMITbIOTEPHBIX JATUUKOB.

Pa3nea 2. MexaHnuka.

Tema 1. Kunemamuka.

MexaHnueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOrO IBHKCHHUS.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXAHUKH.

Panuyc-BekTop MarepuasbHONl TOYKH, €ro MNPOEKIHH Ha OCH CHCTEMBI
KoopauHat. Tpaekropus.

Ilepememienue, CKOpOCTh (CpemHsii CKOPOCTb, MIHOBEHHAs CKOpPOCTb) H
YCKOpPEHHE MaTepUaJIbHOW TOYKH, UX NPOEKIMH HA OCHU CHCTEMBl KOOPIHMHAT.
CiioxeHue nepeMeneHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUXKEHUE. 3aBUCUMOCTh
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUAIbHON TOYKH OT BPEMEHHU U HUX
rpaduku.

CBoOogHOe majneHue. YCKOpeHue CBOOOJHOro mnajaeHus. J[BuxkeHue Tena,
OpOIIEHHOr0 MO/ YIJIoM K TOPU30HTY. 3aBUCUMOCTh KOOpPAMHAT, CKOPOCTH U
YCKOPEHUSI MAaTepUaIbHON TOYKHA OT BPEMEHH U UX TpaduKu.



KpuBonuneitnoe  nBukeHue. J[BMKEHHE  MaTepUaJbHOM TOYKM IO
OKPYXXHOCTH. YTJOBas M JuHEHHas ckopocTh. [lepmon u yactora oOpauieHus.
[lenTpocTpeMuTenbHOe (HOPMaAIbHOE), KacaTelbHOE (TaHT€HIMAIBLHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKH.

TexHu4yeckrue YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: CHUIAOMETD,
NBWKECHHE CHApsAIOB, LEMNHbIE, MIECTEpEHYATHIE W pPEMEHHBIE IEpelayu,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpauyuu.

Mopenbs cucTteMbl OTCUETA, WLTIOCTPALUs KMHEMAaTHYECKUX XAPAKTEPUCTUK
JBUKCHHS.

CriocoObl uCCiIeI0BaHUs IBHXKECHUM.

Nnmoctpanys npeneabHOro nepexoa U n3MepeHne MrHOBEHHOU CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGntonenne aBwkeHus Tena, OpPOIIEHHOTO TMOJ yIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu Ipu ABUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuUE TyTeH, TPACKTOPHUIl, CKOPOCTEN IBUKEHUS OAHOTO U TOTO K€
T€Jla B pa3HbIX CHCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKyM.

N3ydeHne HEpaBHOMEPHOTO JABWKEHHS C LEIBIO ONPENEIEHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yCckopeHus NpU MPSAMOJIMHEWHOM PABHOYCKOPEHHOM JBUXEHHUU
10 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM
JIBHUKECHUM.

HN3mepenue YCKOpPEHUS CBOOOTHOT'O MaJICHUS (peKOMEHI0BAHO
MCIOJIb30BaHue UPPOBOI TabopaTopun).

WN3yyenue nBWXeHHs Tena, OpOIIEHHOro ropu3oHTanbHO. [lpoBepka
TUIIOTE3Bl O MPSMOM NPONOPUHOHAIBHOW 3aBUCHUMOCTH MEXKIY NaIbHOCTBIO
NOJIETA ¥ HAYAJIBHOM CKOPOCTBIO TENA.

N3ydeHne IBWKEHUSA Tella IO OKPYKHOCTH C ITOCTOSSHHOM IO MOZYJIO
CKOPOCTBIO.

WccnenoBanre 3aBUCUMOCTH TepUoOJia OOpalleHHs KOHMYECKOro MasTHHKA
OT €ro apameTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HproroHa. MHepumanbHble cuctemsl orcuéra. [IpuHnun
oTHocuTenbHOCTH ["anmunes. HeuHnepuumanbHble cUCTEMBI OTcuéra (OmpeneneHue,
IPUMEPHI).

Macca Tena. Cuna. [IpuHIun cyneprno3uiuy Cuil.

Bropoii 3akon HeroToHa 111 MaTepuanbHOM TOYKH.

Tperuii 3ak0H HbpI0TOHA 111 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM W
MHEPTHON MAaCCBI.

Cuna TsixecTH. 3aBUCUMOCTH YCKOPEHHsI CBOOOJHOTO MAaJ€HUSI OT BBICOTHI
HaJ TOBEPXHOCThIO IUIAHETHI M OT reorpaduyeckod IUPOTHL. J[BrkeHue
HeOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuiia TpEHUS CKOJBXEHUS W CHJIa TPEHUS
nokosi. Koadpdunuent tpenus. Cuna CONpOTUBICHHUS TPU JBIKEHUU Tela B
KUJKOCTH WIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOI'O JIBUKECHHUS.

Hasnenune. ['mapocrarnueckoe nasienne. Cruna Apxumena.

TexHuueckue ycTpoOHCTBA M TEXHOJIOTMYECKHE MPOLECCHI: MOALIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

Halntonenue nBukeHus Tell B MHEPUUAIbHBIX U HEMHEPIUAIbHBIX CUCTEMAaxX
OTCYETA.

[IpyHLIIMT OTHOCUTEIBHOCTH.

KaueHne nByX LMIMHAPOB MM LIAPOB Pa3HOM Macchl C OAMHAKOBBIM
YCKOPEHHEM OTHOCUTENBHO HEMHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE  PpaBHOJEUCTBYIOLIEW  NPWIOKEHHBIX K Tely CHI C
IIPOU3BENECHUEM MACCHI TEJIA HA €0 YCKOPEHUE B NHEPLHUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHJjl, BOZHUKAIOUIUX B PE3YyJIbTaTE B3aUMOEHUCTBHS TEIL.

N3mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOIBEME U MaJCHUU.

LlenTpoOEKHBIE MEXAHU3MBI.

CpaBHEHHE CHJI TPEHUSI IOKOS, KAUEHHSI U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npakmuKkym.

N3mepenrie paBHOJEHCTBYIOIEH CUIT MIPU JABUKEHUU OpyCcKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka TUIIOTE3BI O HE3aBUCHUMOCTH BpPEMEHH IBWKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €ro MaccChl.



UccnenoBanne 3aBUCUMOCTH CWJI YNPYTOCTH, BO3HHUKAIOIIUX B MPYXKUHE U
pe3rHOBOM 00pasIie, oT ux aedopMaliyu.

N3ydeHre ABMXKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBHIO, MEPEKUHYTON yepes
JIETKUH OJIOK.

N3mepenue koddduiiieHTa TpeHUs Mo BEJIUYHMHE YIJIOBOro KoddduineHta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmkeHust Opycka Mo HAKIOHHOW TIOCKOCTH C MEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHUS.

N3ydenne nBukKeHUs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomotHo TBEpHoe Tenmo. [locTymarenbHOoe M BpallaTeIbHOE IBUIKEHUE
TBEPAOro Teima. MOMEHT CWiIbl OTHOCUTEIBHO OCHM BpaumieHus. llnedo cuisbl
CroxxeHue cuil, IPUIOKEHHBIX K TBEPAOMY Teny. LlenTp TsxecTn Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeyCTOWYUBOE, O€3pa3TMUHOE PABHOBECHE.

TexHuuecKkne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KpPaH, PEMIETYATHIE KOHCTPYKLUU.

Jlemoncmpayuu.

Y ci10BUS paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKyM.

HccnenoBanne ycioBUM pPaBHOBECUS TBEPAOrO TeEla, HMEKNIIET0 OCh
BpalICHUSI.

KoncTpynpoBanue KpOHIITENHOB U paCUYET CUJI YIIPYTOCTH.

N3ydenne ycTOWYUBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAIb OIIOPBI.

Tema 4. 3axonvt coxpanenusn 6 mexanuke.

NmMnynbc MaTepuanbHON TOUYKH, CUCTEMBI MaTEpUAIbHBIX TOUEK. LeHTp Macc
CHUCTEMbI MaTEpUAIbHBIX TOUYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

Nmmynbe CHITBI 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTnBHOE BMXKEHUE.

MomMeHT umIynbca MaTepualbHOW TOUKHU. lIpenacraBieHune o coOXpaHEHHU
MOMEHTA UMITYJIbCA B HEHTPAIbHBIX MOJISIX.

PabGora cunpl Ha MaJloM M Ha KOHEYHOM IepemeleHud. [ 'paduueckoe
npeicTaBlieHne paboThl CUIIBI.

MoOIHOCTH CUJIBI.

Kunernueckass sHeprus MaTepuaabHOM TOUYKH. Teopema 00 HM3MEHEHHH
KMHETUYECKOW JHEPTUU MATEPUAIBHOW TOUYKH.



[TorenuuanbHble W HENOTEHIMAIbHbIE CWIbl. [lOTeHIManbpHas SHEpPrus.
[ToTennmanbHas sHeprust ynpyro nedopmupoBaHHOM npykuHbl. [loTeHuMambHas
SHEPIusl Tella B OJHOPOJHOM TpaBUTALlMOHHOM IMoje. lloreHnumanbHas sHeprus
TeJa B IPaBUTALIMOHHOM MOJI€ OAHOPOJHOrO apa (BHYTpU U BHE iapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMHUUECKAS] CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHU4eCKO
SHEPIUM CUCTEMBI TEN. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTUU.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

VYpaBHeHne bepHynnu I WICATIBHOM >KUIKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHu4yeckre ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKEHUE PAKET,
BOAOMET, KOMEP, MPYKUHHBIA MHCTONET, THUPOCKOM, (PUTYpHOE KaTaHWE Ha
KOHbKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOITHOCTH CHUJIBI.

N3MeHeHue 2Heprum Tesa Mpy COBEPIICHUN PA0OTHI.

B3aumHbIe mpeBpalieHus KMHETUYECKOW U IIOTCHIMAJIbHOW JHEPIrUil IpHU
JEUCTBUU HA TEJIO CUJIbI TSXKECTU U CUIIbI YIIPYTOCTH.

CoxpaHeHue SHEepPruu npu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKkmuKkym.

N3MepeHue nMmnyibca Tela no TOpMO3HOMY ITYTH.

W3mepenne cuiabl TATH, CKOPOCTH MOEIH AJIEKTPOMOOWIS U MOIIHOCTH
CHUJIBI TSTH.

CpaBHeHME U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHIIBL.

HccnenoBanne coOXpaHEHHsI UMITYJIbCA IIPU YIPYTOM B3aUMOJCHCTBHH.

N3mepenre KNHETUYECKON YHEPTUU TEJIA IO TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMATBHON YHEPTUU MIPYKUHBI ¢ PaOOTON CHITBI
TPEHUSI.

Omnpenenenue pabOThl CWJIBI TPEHUS TPHU JABWKCHHH Tella 10 HAKJIOHHOM
IJTIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uka 1 TEPpMOAUHAMMKA.

Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUUECKOT MeopUl.

OcCHOBHBIE TMOJOXKEHUST MOJIeKyJsapHO-kKuHeTnyeckor Tteopuu (MKT), ux
ombpITHOe oOocHoBaHnue. Jluddysusa. bpoyHOBCkoe IBHIKEHHE. XapaKTep
JIBW)KEHUSI W B3aUMOJECHCTBUS 4YaCTHI[ BeniecTBa. Mojaenu CTpoeHusi Ta3os,
KUJKOCTEH U TBEPIBIX TE€N U OOBICHEHUE CBOMCTB BEIlECTBA HA OCHOBE 3THUX



moxene. Macca u pasmepel Mosiekyn (atomoB). KoaudecTBO BeliecTBa.
[TocrosiHHass ABoragpo.

TeroBoe paBHOBecue. Temmepatypa u crmocoObl e€ usmepenus. I[llkana
temrieparyp Llenscust.

Mopenbs uneanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUH: YACTHULBI
rasza JIBUXKYTCSl XaOTUYECKHU U HE B3aUMOJECUCTBYIOT APYT C APYTOM.

['azoBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. AOcomoTHas
temrieparypa (mkana temneparyp KenbBuna). 3akon JlanbTona. M3ompoiiecchl B
UJCAIBHOM Tra3e C I[IOCTOSIHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
NpeJICTaBlIEHHE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBICHUEM M  CpeAHEH  KUHETUYECKOW  JHepruei
MOCTYMATEIbHOIO TEIJIOBOTO JBH)KEHHSI MOJIEKYJ HJIECATBHOIO rasa (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUU UACATBHOIO ra3a).

CBs13b a0CONIOTHON TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW SHEPruei MOCTyNaTeIbHOIO TEILIOBOIO JIBMXKEHUS €€ YaCTHII.

TexHudyeckue YCTPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoIy4YeHuEe HaHOMAaTEPUAIIOB.

Jlemoncmpayuu.

Mopenu 1BUKEHUS YaCTUIL] BEIIECTBA.

Mopenbs OpOyHOBCKOT'O JIBHUKEHHS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOI'O IBUKEHUS.

Huddy3us xxuakocTen.

Moguens onbita llITepha.

[IputsxeHne MONEKyII.

Mopenu KpucTauIM4ecKuX PereToK.

HabGntonenue u rccieqoBaHue U30IMpoLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

UccnenoBanne mponecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPHU
TEIUIO0OMEHE MEXKTY TOPSUE U XOJIOAHOW BOJOM.

N3yyenue wu30TEpMUYECKOr0 Tpolecca (PEKOMEHJ0BAHO HCIOJIb30BaHUE
1udpoBoi 1a60paTOpuUn ).

N3ydenne n30X0pHOro npouecca.

N3ydenue nzobapHOro mnpoiecca.

[IpoBepka ypaBHEHUsI COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonnnamuueckass (T[]) cucrema. 3anaHue BHEUIHUX YCIOBUW IS
TEPMOAMHAMHUYECKON CUCTEMBI. BHEmIHNE U BHyTpeHHUE napaMeTpshl. [lapamerpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CPEIHUE 3HAYCHHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



Hyneoe Hauano TtepmoauHamuku. CaMONpOW3BONbHAA — peEaKCalds
TEPMOJANHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mogens uaeaIbHOrO Tra3a B TEPMOJMHAMUKE — CHUCTEMA YPaBHECHUI:
ypaBHeHHE MenpaeneeBa—KitaneipoHa U BbIpaKEHUE Uil BHYTPEHHEW DHEPTHM.
VYcnoBus NPUMEHMMOCTH 3TOM MOJENIN: HU3KAs KOHUEHTPALWs YaCTHII, BBICOKHE
TeMIIEpaTypsl. BeipakeHue 1Jis1 BHyTPEHHENW SHEPTUU OJHOATOMHOIO UIECATbHOIO
rasa.

KBa3ucrarnueckue u HeCTaTUIECKUE ITPOLIECCHI.

DOnemeHTapHas padoTa B TepMOoAMHaAMUKe. Beruncienue padoTsl o rpaduky
npoiiecca Ha pV-auarpaMmme.

Teronepenaua  kak  cnoco0  M3MEHEHUS  BHYTPEHHEH  DHEpPruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepuieHuss paborel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3TyUYCHHE.

KonmnuectBo Ttemnorel. TemnoéMKOCTh Tena. YAelbHas W MOJSpHAas
TEIUIOEMKOCTU BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TeIoTa CropaHus
toruBa. Pacu€r komuuecTBa TeIIOTHI npu Temonepenade. [lonstue 00
aauabaTHOM TpoIiecce.

IlepBblii 3aKkOH TepMOAMHAMHUKH. BHyTpeHHsAs osHeprus. KomnnuecTtBo
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEH  dSHEpruu
TEPMOANHAMUYECKON CUCTEMBI.

Bropoii 3ak0oH TEepMOJMHAMHMKH IS PABHOBECHBIX IIPOLECCOB: 4Yepe3
3aJIJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI MPOXOJIUT
eIMHCTBEHHAs aguadbara. AOCONIOTHAs TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUISI  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TepeaTh TEIIOTY OT 0oJiee XOIOAHOro Tena K Oosiee HarpeTomy 0e3
komrneHcanuu (Kinaysuyc). HeoOpaTumocTh NpUpOHBIX MPOIECCOB.

[Tpuniune! aectBus TemioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJ. [lukn Kapno.

DKOJIOTMYECKHE aCIEKThl UCIOJb30BaHMs TEIUIOBBIX ABUTareneid. TertoBoe
3arpsA3HEHUE OKPYXKAOIIEN CPENBI.

TexHu4yeckrue yCTpOWCTBA M TEXHOJOIMYECKHE IPOLIECCHI: XOJOAUIBHUK,
KOHIUITMOHED, JW3CNbHBIA W KapOIOpaTOpHBIM JBUTATENN, MapoBas TypOWHA,
MOJyYEHUE CBEPXHU3KUX TEMIEPATYP, YTWIM3ALUA «TEIUIOBBIX» OTXOJO0B C
UCIIOJIb30BaHUEM TEIUIOBOI'0 HACOCA, YTHIIM3ALUsl OMOOPTaHUYECKOr O TOIIMBA JIJIs
BBIPAOOTKHU «TEIIOBON» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

W3meHeHune TemnepaTypsl IpH aquadaTHueCKOM pacIIupEHUH.

Bo3ayuiHoe orauso.

CpaBHEHUE yAEIbHBIX TEINTIOEMKOCTEN BELIECTB.



CnocoObl UI3MEHEHUST BHYTPEHHEH YHEPTUH.

UccnenoBanue annabaTHOro mpoliecca.

KoMmbroTepHbIE MOJIENIN TEIUIOBBIX JIBUTATEIIEH.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomul, npaKMUKyM.

N3mepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanune npoliiecca OCTbIBaHUS BEILIECTBA.

UccnenoBanue anuabaTHOro mpoliecca.

N3ydeHne B3aMMOCBSA3M HDHEPTUM MEKMOJICKYJISIPHOTO B3aUMOACHCTBUS U
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Aepecamnwie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanne u koHjaeHcainus. Vcmapenue W KumneHue. Y ielabHas
TEIUTOTa MapooOpa3oBaHUS.

HacellienHble W HeHachlllleHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
IUIOTHOCTH M JaBJIEHUS HACBIIIEHHOTO TMapa OT TEMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS
B KUJKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHAsA U OTHOCUTEIbHAS BIAXKHOCTb.

Teépnoe Teno. Kpucrainuueckue u amopdHbie Tesna. AHU30TPOINHS CBOWCTB
KpuctayioB. [InaBiieHHe W KpucTtaiu3auus. YJelabHas TEIUIOTa IUIABJICHUS.
CyOnumarnus.

Hedbopmanuu TBEpAOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux gedopmaruii.

TemnnoBoe pacmiMpeHue KUIKOCTEH W TBEPABIX T, 00bEMHOE M JMHEHHOE
pacmpenre. AHrapMOHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUueCTBEHHOM YPOBHE).

[IpeoOpa3zoBaHue s3HEPrUM B (Pa30BbIX MMEPEXOJAX.

VYpaBHeHue TeroBoro daisaHca.

[ToBepxHocTHOEe HaTshKeHHE. K0d(pGUIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsipusie siBnenusi. JlaBneHue noj UCKPUBIEHHONW MOBEPXHOCTHIO KUJIKOCTH.
®opmyiia Jlamaca.

TexHudueckne yCTpOWCTBA H  TEXHOJOTMYECKHME MPOLECCHI: KUAKHE
KPUCTAJLJIbI, COBPEMEHHBIE MaTEPUAJIbI.

Hemoncmpayuu.

TermoBoe pacipeHue.

CBoiicTBa HaCBIIIEHHBIX MAPOB.

Kunenwne. Kunenve npu moHM>KEHHOM JaBJIEHUM.

N3Mepenue cuiibl TOBEPXHOCTHOTO HATSKEHHUSI.

OnBITHI C MBUIBHBIMU TUIEHKAMH.

CwmauunBaHue.



Kanumisipuslie aBneHusl.

Mopenu HEHbBIOTOHOBCKOW KUJKOCTH.

CriocoObl M3MepeHus BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunbr negopmarninid.

Habmronenue mansix nedopmarimii.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI IJIABJICHHUS JIbJA.

N3yueHne CBONCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTHM BO3JyXa M OIIEHKAa MacChl MapoB B
ITIOMELICHHUH.

N3mepenue ko3¢ duiieHTa MOBEpXHOCTHOIO HATSKEHUSI.

N3mepenue moayns FOHra.

UccnenoBanne 3aBUCMMOCTH  JeopMmanud  pe3MHOBOrO  oOpasna  oT
MIPUII0KEHHON K HEMY CHUJIBI.

Pa3znen 4. JjaekTpoguHaAMMKA.

Tema 1. Inexmpuueckoe noJe.

OnekTpu3auus Tel U €€ MpOsBICHUS. JJIEKTpuyeckuil 3apsan. [IBa Buaa
JJEKTPUYECKUX 3apsfaoB. [IpOBOAHWMKHM, JHAJIEKTPUKKM W MOJYNPOBOJHUKH.
DIJIEMEHTAPHBIN JJIEKTPUYECKUM 3apsifl. 3aKOH COXPAHEHUS DSJIEKTPUYECKOTO
3apsaa.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaapl. 3akoH Kymnona.

Onektpuueckoe noje. Ero aeiicTBue Ha 3JEKTPUYECKHE 3apsIIbl.

Hanpsokénnocts  snekTpuueckoro  monsa.  [IpoOuenii  3apsn.  Jluauwm
HAIPSKEHHOCTH JIEKTPUUIECKOTO oisl. OTHOPOAHOE IEKTPUUYECKOE TOJIE.

[ToTeHUMAIBHOCTh 3JIEKTPOCTATHYECKOTO TMOJsl. Pa3HOCTh MOTEHIMANOB H
HanpspkeHue. [loTeHnumanbHas sSHeprus 3apsiga B JJIEKTPOCTATUYECKOM  ITOJIE.
[ToTenman snekTpocrarnyeckoro noiist. CBsA3p HANPSYKEHHOCTHU MOJS U Pa3sHOCTU
NOTEHLMAJIOB JIJISl  AJIEKTPOCTATUYECKOro TMoysi (Kak OJHOPOAHOr0, TaK H
HEOJIHOPOJIHOTO).

[IpuHIMI Cynepno3uIMy SIEKTPUYECKUX MTOJIEH.

[Tone toweunoro 3apsaa. [lome paBHOMepHO 3apspkeHHOU cdeprl. [lome
PaBHOMEPHO 3apsbKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpPHO 3apsiKEHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JWHMUM HAOpsDKEHHOCTH JTUX TOJEH U
SKBUIOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECUS 3apsA0B.

JIMDNEKTpUKHU B 3JEKTPOCTATHYECKOM TOJIE. JusnekTpuyeckas
IIPOHHUIIAEMOCTh BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTD IUIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coennHeHne KoHieHcaTopoB. [locnenoBarenbHOE COEMHEHHE
KOHJIEHCAaTOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBW>KEHME 3apsSyKEHHOW YaCTULIBI B OHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHu4eckre YCTpOHCTBA M TEXHOJOTMYECKHUE IPOLECCHI: 3JIEKTPOCKOII,
AIEKTPOMETP, AJIEKTPOCTATHYECKAs 3allluTa, 3a3eMJIEHUE BJIEKTPONPUOOPOB,
KOHJIeHCcaTophl, reHeparop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpOUCTBO M IPUHLMII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopens a5ekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKM B 3IEKTPUYECKOM MOJIE.

DNeKTpocTaTuuecKas 3aluTa.

YCTpOolCTBO U JEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTbh  3JIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHcaTopa OT IUIOLIAau
IUIACTUH, PACCTOSIHUSA MEX1Y HUMH U AUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3IEeKTPUUECKOTrO MO 3apsSHKEHHOT0 KOHJEHCATOopa.

3apsaka v pa3psjika KOHJIEHCATOpa Yepe3 Pe3UCTop.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmuxkym.

OueHka cuj B3auMOJEHUCTBUS 3apsIKEHHBIX TEll.

HaGmronenmne npeBpaiiieHus SHEPTuH 3apsHKEHHOTO KOHIEHCATOpa B DHEPTHIO
W3JIy4EHUs CBETOANO/IA.

N3yuenne nporekaHus ToKa B LIEMH, COAEpKaIlell KOHIEHCaTop.

Pacnpenenenune pa3HOCTH MOTEHIAAJIOB (HampspKEeHUs ) npu
MOCJIEA0BATENbHOM COEAMHEHUH KOHAEHCATOPOB.

HccnenoBanue pa3psaaa KOHIAEHCATOPA YEPE3 pE3UCTOP.

Tema 2. Illocmoannwlit 31eKmpuyecKuili mox.

Cwuiia Toka. I1ocTOSIHHBIN TOK.

VYcnoBus CylieCTBOBAHUSI MOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. MCTOYHUKH
toka. Hanpspkenne U u O1C &.

3akoH OMa U1l ydacTKa LEMnu.

DIIEKTpUUECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTD CONPOTHUBJICHUS
OJIHOPOJIHOTO TPOBOJHUKA OT €ro JJIMHbBI U IUIOMIAJAN IOMNEPEYHOIO CEUYECHUSI.
VY nenpHOE CONpOTUBIICHUE BELIECTBA.

[TocnenoBaTenbHOE, NMapajlielbHOE, CMEUIAHHOE COEAMHEHUE MPOBOJIHHUKOB.
Pacuér pazBeTBnE¢HHBIX AekTpuueckux menei. [IpaBuna Kupxroda.



Pabora snextpuyeckoro Toka. 3akoH [xoyns—JIenua.

MOIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBas MOIIHOCTb, BbIIEIsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTHBJICHHME HMCTOYHMKAa ToKa. 3akoH Owma mis
MOJIHOM  (3aMKHYTOM) DJIGKTPUYECKOW 1ienu. MOIIHOCTh HMCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonnencaTop B 11enu MOCTOSIHHOT'O TOKA.

TexHu4yeckue yCTPOMCTBA M TEXHOJIOTMYECKHME IIPOLIECCHI: aMIEPMETD,
BOJIbTMETP, PEOCTAT, CYETUMK DIIEKTPUUECKON IHEPTUU.

Jlemoncmpayuu.

N3MepeHune cuiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA OT HaNpsHKEHHs Uil PE3UCTOpa,
JaMITbl HAKAJIMBAHUS U CBETOANOIA.

3aBUCUMOCTbh CONPOTUBIICHUA UWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOLIA/IM MTONIEPEYHOI0 CEYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COIPOTHUBIIEHMSI IPH ITOCTOSSHHOM
HANPSHKEHUH.

[Ipsamoe mzmepenne I/IC. KopoTkoe 3aMbpIKaHHE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMTPOTUBIICHHUS.

CriocoObl coemuHeHns UCTOYHUKOB ToKa, D/[C Gartapeii.

HccnenoBanre pa3HOCTH MOTEHLUMAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAaenbHOro CONPOTUBIICHUS TPOBOIHHUKOB.

WccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT HANpsDKEHUS JUISL  JIAMIIbL
HaKaJIMBaHUS.

VYBenuuenue npejena u3MepeHus ammnepMerpa (BoiabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHHUS] ICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJIC rajbBaHUYECKOTO 3JEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMBIKaHHH.

HccnenoBanre pa3HOCTH MOTEHUMAJIOB MEXAY IOJOCAMU MCTOYHHMKA TOKA
OT CHJIbI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJE3HOM MOIHOCTH MCTOYHUKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toxu 6 pa3nuyunwlx cpeoax.

DOnekTpuyeckas NPOBOAUMOCTb  PA3JWYHBIX  BEIIECTB.  JJIEKTPOHHAS
MIPOBOJUMOCTh TBEPJBIX METAJIOB. 3aBUCHMOCTbH COINPOTHUBIIEHHS METAJJIOB OT
Temrieparypbl. CBEpXIIPOBOAUMOCTb.



DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOIHUKWY. CobcTBeHHas U IpUMECHas IIPOBOANMOCTh
noaynpoBoAHUKOB. CBoicTBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DONEKTPUUECKUM TOK B BJEKTPONHUTAX. DJIEKTPOJIUTHUECKAs TUCCOIUALIUS.
DnekTponus. 3aKoHbl Papajes sl ANEKTPOIU3a.

OnekTpuueckuii TOK B razax. CaMOCTOSATENbHBIM M HECAMOCTOSTENIbHBIN
paspsia. PaznuuHble TUIIBI CAMOCTOSITENBHOTO pa3psna. Monuus. [lnazma.

TexHu4yeckue ycTpOWCTBA M NPAKTHYECKOE IPUMEHEHME: Ta3opaspsiaHbIe
JIAMIIbl, DJIEKTPOHHO-JTyudeBass TPyOKa, MOJIYyNPOBOJHUKOBBIE MNPHUOOPHI: WO,
TpPaH3UCTOp, (POTOAMON, CBETOAMON, TalbBaHMKA, padUHUPOBAHUE ME[H,
BBIIIJIaBKA aTIOMUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBHCUMOCTb COIPOTUBIICHUSI METAJIJIOB OT TEMIEPATYPHI.

[TpoBOIMMOCTE 3JIEKTPOIUTOB.

3akoHbI 351ekTpoiu3a Papajes.

HckpoBoii pa3psl 1 NpOBOAUMOCTD BO3/1yXa.

CpaBHeHME TPOBOJUMOCTH METAJJIOB U MTOTYIPOBOJHUKOB.

OHOCTOPOHHSISI MPOBOJIMMOCTD JTUOJIA.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmMuKym.

Habmronenne amekTpoiunsa.

N3mepenue 3apsijia OTHOBAIIEHTHOIO MOHA.

HUccnepoBanne  3aBUCUMOCTH  COINPOTUBIIEHUA  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEePUCTUKU JUOAA.

DuU3NYeCKUl MPAKTHKYM.

Cnoco0sl u3MepeHus: pU3nYecKuX BEIUYUH C UCTOJIh30BAaHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOIOTHBIC M OTHOCUTEIIbHBIC TTOTPEITHOCTA U3MEPEHUN (DU3UIECKUX BEIMYMH.
OueHKa rpaHul] HOTPEUTHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHMM, HCCIEAOBAHUM  3aBUCUMOCTEMN
¢u3nuecknX BENWYMH, MPOBEPKAa NPEJIOKEHHbIX THUMoTe3 (BbIOOp U3 pador,
OMMMCAaHHBIX B  TEMAaTUYECKUX  pazaeiax «YUEHHYECKUW  HAKCIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM)).

MexnpeaMeTHbIe CBA3M.

N3yyenue «kypca ¢usuku yrayonéuHoro ypoBHa B 10 kiacce
OCYIIECTBIISIETCA C YUETOM COAEPKATEIBHBIX MEXIIPEIAMETHBIX CBSI3€M C KypcaMu
MaTeMaTUKH, OMOJIOTUHU, XUMHH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnoie NOHAMUSA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHO20
nO3HaHuA: SIBICHWE, HAY4YHBIA (DakT, rumoresa, Qunmyeckas BENUYMHA, 3aKOH,



Teopus, HAOIIOJEHHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIeNIb, H3MEpPEHHUE,
NOrPEIIHOCTY U3MEPEHUN, U3MEPUTEbHBIE MPUOOPHI, I POBast 1abopaTopHsl.

Mamemamuxka: penieHue CUCTEMbl ypaBHeHWH. JlunelHas ¢yHKUUA,
napabona, runepOona, ux rpaguku U cBoicTBa. TpUroHOMeTpuyeckue (PpyHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKLIUU HA OCU KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

buonozusa: Mexanndeckoe JABUKEHUE B KUBOU Tmpupoze, auddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOUIECW Cpeabl,
yTUIU3ausi OUOOPTraHMYECKOro TOIIMBA JUIsi BBIPAOOTKH «TEIUIOBOM» W
3JIEKTPOIHEPTUH, ITIOBEPXHOCTHOE HATSHKEHUE U KAIIWJUIIPHBIC SIBIICHUS B IIPUPOJIE,
AJIEKTPUYECKUE SBJICHUS B )KUBOM IIPUPOJIE.

Xumua: TACKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJSIpPHAs Macca, MOJYyYCHHE HAHOMATEPHUAJIOB, TEIUIOBBIE
CBOMCTBA TBEPJIBIX TEN, KUJIKOCTEN U Ta30B, KUIKUE KPUCTAIUIbI, IJIEKTPUUECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIUTUYECKAS TUCCOLUALMS, TalbBAaHUKA, dJICKTPOHHAs
MHUKPOCKOIIHSL.

TI'eocpaghus: BnaxxHOCTh BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUE JBUKEHUNU C HCIOJIb30BAHUEM MEXaHH3MOB,
Y4€T CyYXOro M JKMAKOIO TPEHUs B TEXHUKE, CTATUYECKUE KOHCTPYKLHUHU
(KpOHILTENH, peméryaTble KOHCTPYKIMHU), MCHOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKU B TEXHUKE (TUPOCKOIN, BOJOMET U APYrue), ABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIy4EHUSI COBPEMEHHBIX MATEpUaJIOB, B TOM YMCJIE HAHOMATECpUAIIOB, W
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKas 3aIlUTa, 3a3eMJICHUE BJIEKTPONPHUOOPOB,
ra3opas3psiIHbIC JTaMIIbI, TTOJTYITPOBOTHUKOBBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JjaekTpoguHaAMMKA.

Tema 4. Mazcnummnoe noe.

B3aumopelicTBie TIOCTOAHHBIX MAarHUTOB W MPOBOJAHUKOB C TOKOM.
MaruautHoe 1mone. Bektop MarHuTHOM HHAYKUUM. [IpuHIMO Cyneprno3uiuu
MAarHUTHBIX NOJIEH. JIMHUY MarHUTHOW MHIYKIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (IIPSMOTO MPOBOAHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcreaa.

Cuiia Amrniepa, €€ HalIpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBjie€HUE U MOJYJb. JIBUKEHUE 3apsSAKEHHON YaCTUIIBI
B OJIHOPOJHOM MarHuTHOM mose. Pabora cunbl JIopeHna.

MarunutHoe 1ose B BenecTBe. GeppoMarHeTvky, rnapa- U JuaMarHeTUKy.



TexHuyeckue YCTPOﬁCTBa N TEXHOJOIrHMYCCKHEC IIPOLECCChI: IIPHUMCHCHHC

MTOCTOSIHHBIX MarHuTOB, AJICKTPOMAarHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTpOABUTATENb SIKOOHM, YCKOPUTEIIH dJIeMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna nmHHMA  WMHAYKOMM  MAarHATHOIO  MOJNS  TOJOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTtuna nuHMN MarHMTHOW MHIYKIIMU TOJISI JNIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'0 KOJIBLIEBOI'O MPOBOIHUKA, KATYIIIKHA C TOKOM.

B3anmonelnicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevicrBue cuibl JIOpeHIa Ha HOHBI JJIEKTPOJIUTA.

Habmronenue nBuxkeHUs MyyKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHMn JNEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JICKTPUUECKOW CUCTEMBI.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJII HOCTOSIHHBIX MATHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETHUKOB.

HccnenoBanne AEHCTBUSA MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amriepa.

N3yueHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIBI TOKA.

OnpeneneHne MAarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CUIIBI AMITepa.

Tema 5. Inexkmpomaznumnan uHOYKyus.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKIMU. [lOTOK BeKkTOpa MarHUTHOM
uHaykiud. OJIC wHAyKnMu. 3aKoH 3JIEKTPOMArHUTHOM uHaykuuu apanes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJIC uHAYKUUM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOAHOM MarHUTHOM
noJe.

[IpaBuno Jlenua.

NupyktuBHOCTh. KaTylika WHIYKTMBHOCTM B LIENM IOCTOSIHHOTO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHIYKIUY.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMArHUTHOE MOJIE.

TexHuuecKkne YCTpOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: MHAYKIIMOHHAS
1e€4Yb, COJICHOU/, 3aIlIUTa OT JICKTPU3ALNM TEJl IPU IBUKEHUU B MATHUTHOM I10JI€
3emuiu.

Hemoncmpayuu.

HaOmronenue siBneHust 3J1€KTPOMarHUTHON MHAYKIUU.

HccnenoBanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOI'O MOTOKA.



[IpaBuno Jlenna.

[Tanenne marauTa B alFOMUHHUEBOM (MEIHOM) TpyOe.

SIBeHne cCaMOMHAYKIIUH.

UccnenoBanne 3aBucuMoctd DJIC caMOMHAYKIHHA OT CKOPOCTH M3MEHEHMS
CUJIBI TOKA B IIETIH.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

HccnenoBanue ssBICHUS 3JIEKTPOMArHUTHOW MHIYKIIUH.

Ornpenenenue MHAYKIIMY BUXPEBOIO MArHUTHOTO TOJIA.

UccnenoBanue siBIEHUSI CAMOUHYKIIUH.

COopka MoJIeH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznen 5. KosieOanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHast cuctema. CBOOOIHBIEC KOJIEOAHMUSI.

Mapmonnueckue konedanus. Kunemarndeckoe M TUHAMHUYECKOE OIKMCAHUE.
DHEpreTuuecKkoe OMUCAHKUE (3aKOH COXPAHEHHS MEXaHWYECKOH sHepruu). BriBon
JTUHAMUYECKOTO OMHUCAHUSI TAPMOHUYECKUX KOJEOAHU M3 UX DHEPTreTUYECKOro U
KMHEMATUYECKOTO OMUCAHUS.

Ammuintyna u ¢asza konebanuil. CBsi3b aMIUITUTYAbl KOJE€OAHWU HCXOJTHOM
BEJIMYMHBI C aMIUTUTYJaMHU KOJIeOaHUi €€ CKOPOCTH M YCKOPEHUSI.

[lepmon u dacrora komeOanuii. I[lepmonm manbix CBOOOTHBIX KoJieOaHUMN
MaTteMaTu4eckoro wmasitHuka. Ilepuos CBOOOIHBIX KOJEOAHUU MPYKUHHOTO
MasTHUKA.

[TonsaTue o 3aTyxarmux KojaedaHusx. BeiHyxkieHHbIe Koiaebanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusiHMe 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOAHMS.

TexHudyeckre yCTpOUCTBA U TEXHOJOTHMUECKUE MPOIIECChl: METPOHOM, Yachl,
Kayeyu, My3blKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuce KoJe0aTenbHOrO IBUKEHUS.

Habmronenne He3aBUCMMOCTH MEpUOJia MaJIbIX KojieOaHUM rpy3a Ha HUTU OT
aMILTUTY/IBIL.

HccnenoBanune 3aTyxamux KoiueOaHWii U 3aBUCUMOCTH TIEPHOJIa CBOOOTHBIX
KOJIEOAHUI OT COMPOTUBIIEHUS.

UccnenoBanue koiebaHUN TIpy3a HA MAacCUBHOM TNPYXKHHE C ILENbIO
dbopMUpOBaHUs IPEACTABICHUN 00 MI€aTbHON MOJIETU NPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHMsI SHEPTUH MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKICHHBIX KOICOAHHIA.

Habmronenue pezonanca.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomul, npaKmuKym.



N3mepenue mnepuona CBOOOIHBIX KOJIEOAHUM HUTSAHOTO W MPYXKUHHOTO
MasITHUKOB.

N3yuyenue 3ak0HOB IBIKEHUSA TeJa B X0/¢ KoueOaHUi Ha yIpyroMm MojBece.

N3yueHne n1BMKEHUSI HUTSHOIO MasTHUKA.

[IpeoOpa3zoBaHue SHEPIrUU B MPY>KMHHOM MasTHHKE.

WccnenoBanre yObIBaHUSI aMIUTUTY bl 3aTyXaIOIIUX KOJIEOAHU.

HccnenoBanre BEIHYKICHHBIX KOJICOAHHMIA.

Tema 2. Inexkmpomaznummnosie Ko1e0anus.

Konebarenpubiit koHTYp. CBOOOAHBIE BJIEKTPOMArHUTHBIE KOJeOaHUS B
uaearbHOM KoJjiebaTenbHOM KOHType. ®opmyna Tomcona. CBs3b aMILTUTYIIbI
3apsia KOHJeHcaTopa ¢ aMIUTUTY0M CHIIBI TOKa B KOJe0aTeIbHOM KOHTYpE.

3aKOH COXPaHEHHUS SHEPTUH B UI€aTHHOM KOJIeOaTeTbHOM KOHTYDE.

3aTyxaromme AIEKTPOMArHUTHbBIC KoJieOaHusl. Brinyx/1eHHBIE
AIIEKTPOMAarHUTHBIE KOJIEOaAHUS.

IlepemMenHbIi TOK. MOIMHOCTh MEPEMEHHOrO TOKA. AMIUIUTYAHOE H
JICHUCTBYIOIIEE 3HAYCHUE CHJIIBI TOKA W HAMNPSOKEHUS TPU pa3iudHor (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CunyconJanbHbli NEPEMEHHBIA TOK. Pe3uMCTOp, KOHIEHCATOp M KaTylIKa
WHIYKTUBHOCTH B LIETIH CUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpskeHUi.

WneansHbid  Tpancpopmatop. IlpomsBonactBo, mnepegaya u notpedieHue
3JIEKTPUYECKON IHEPIUU.

DKOJIOTUYECKHE PHUCKU TMpPU MPOU3BOACTBE AJEKTpodHepruu. Kymnbrypa
VICTIOJIb30BAHUS JJIEKTPOIHEPT MU B TOBCETHEBHOM KU3HMU.

TexHu4eckue ycTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: JJIEKTPUUECKUAN
3BOHOK, T€HEPATOP MEPEMEHHOr0O TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu.

CBOOOIHBIE 2IIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTH 9aCTOTHI CBOOOIHBIX KOJIEOAHMI OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOaHUIA.

I'enepaTop He3aTyXarOUMX NEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenp 3JIeKTpOMarHUTHOTO T€HEPATOPA.

BriHyX1€eHHbIE CHHYCOUATbHbBIE KOJIeOaHuUs.

Pesucrop, kaTymika MHIYKTUBHOCTH M KOHAEHCATOp B LEMNU NEPEMEHHOIO
TOKa.

Pesonanc mnpum mnocienoBaTENbHOM COCAVMHEHUWH PE3UCTOpA, KATyLIKH
WHIYKTAUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO M IPUHIIUM IEUCTBUS TpaHCchopMaTopa.



Mopens TMHUY IEKTPONIEPEAAYUH.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3yuenue Tpanchopmaropa.

HccnenoBanne NMepeMEHHOTO TOKA 4Yepe3 IOCIENOBATEIbHO COECIUHEHHBIE
KOHJICHCATOP, KATYIIKY U PE3UCTOP.

HaGntonenue 35eKTpoMarHiTHOrO pe30HaHCA.

UccnenoBanne paboThl HCTOYHHUKOB CBETA B MU IIEPEMEHHOT'O TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNIHbLE 60JIHbL.

MexaHuueckue BOJHBIL, YCIOBMS HX pacnpocTpaHeHus. Ilonepeunbie u
IPOJOJIbHBIE BOJNHBL. [leprol, CKOpOCTh pacnpoCTpaHEHWs M [JIMHA BOJIHBIL.
CBolicTBa MEXaHWYECKUX BOJH: OTpa)XC€HHUE, IMpeloMJeHue, HHTepdepeHius u
TudpaKIus.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHUE OKPYKAIOIIEN CPEIBI.

DJNIEKTPOMATrHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolicTBa  DJEKTPOMArHUTHBIX  BOJIH:  OTPaXX€HUE,  MPEIOMIICHHUE,
noJspusanus, uHTepdepeHuns u qudpaKims.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[pUMEHEHUE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguoCcBA3U U TeneBuaeHU. Panqnonokanus.

DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

TexHu4yeckre yCTpoWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTBI, pajap, paJuornpuéMHIK, TeIEeBU30p, aHTeHHa, Ternegon, CBY-neus,
YIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OO6pa3zoBaHue U pacrpoCTpaHEHUE MTONEPEUHBIX U MTPOIOIBHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JUJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUI.

HabGntonenue orpakeHus: ¥ NpeaoOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6ntonenune nnrepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

AKYCTHUUYECKHUUN PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHHUE.

Halntonenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIO0M u
4acTOTOM KoJIeOaHUI.

UccnenoBanne CBOMCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
npenoMiIeHue, MOoNIpU3anus, TUPpakius, uHTepQepeHus.

OOGHapyxeHue nHPpakpacHOro U yiabTpaduoIeTOBOrO U3TyUCHUM.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomul, npaKmuKym.



N3yueHue napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHENHOE pacupOCTpaHEHUE CBETa B OMHOPOAHOU cpene. JIyu cBera.
To4euHbI UICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHBI oTpaxkeHus cBeta. [locTpoeHue n3zobpaxeHuit B
riockoM 3epkaiie. Cdepuueckue 3epkaa.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKAa3aTelb
npenomMieHusi. OTHOCUTENBHBIN MOKA3aTelNb NpeaoMiIeHus. [I0CTOSHCTBO 4acTOTHI
CBETa M COOTHOLIECHWE JUIMH BOJH MPU IIEPEX0A€ MOHOXPOMATHYECKOIO CBETA
yepes rpa’ully pasjielia IByX ONTHYECKUX CPer.

Xon myueit B mpusme. Jucnepcusi cBera. CIOXHBIM cocTaB O€Ioro CBera.
[IBer.

[TotHOE BHYTpEHHEE OTpakeHue. lIpenenbHblii yroia IMOJHOrO BHYTPEHHErO
OTpaKEHUS.

CoOuparomiue ©  pacceuBaromue JduH3bl. ToHkas nuH3a. DOKycHOE
paccTosiHME W ONTUYeCKass CuJia TOHKOW JIMH3BL. 3aBUCUMOCTHh (DOKYCHOIO
paccTosiHUsl TOHKOM cepruyecKoil JIMH3bI OT €€ T'€OMETPUM U OTHOCUTEIHLHOIO
IIOKA3aTelsl IPEIOMIICHHUS.

dopmya TOHKOM JIMH3BL. Y BEJIMYCHUE, JaBAEMOE JIMH30M.

X0 ayda, NPOLIEAIIErO JIMH3Y IOJl MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckod ocu. IlocTpoeHne wu300pakeHU TOUYKM U OTpe3Ka MNpsSMON B
cOOMparoIUX U PACCEUBAIOIINX JMH3aX U UX CUCTEMAaX.

OnTtuyeckue npubopsl. Pazpemaromas crnocoOHOCTh. [1a3 kak onruyeckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON ONITUKH.

BonnoBas ontuka. HWurepdepenuusi cBera. KorepeHTHblE HCTOYHHUKH.
VYcaoBust HaOMIOEHWS MaKCUMMyMOB M MHUHUMYMOB B HWHTEPGEpPEHIIMOHHON
KapTUHE OT JIByX KOIEPEHTHBIX HCTOYHHUKOB. [Ipumepsl Kiaccuueckux
UHTEP(EPEHIIMOHHBIX CXEM.

HNudpakius cBera. JlubpaknuoHHas pemérka. YCJIOBUE HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM NAJCHHWM MOHOXPOMAaTHYECKOrO CBETa Ha
TUhPaKIOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHudecKkne YCTpPOWCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: OYKH, JIyIa,
MepUCKoM, QoToanmnapar, MHUKPOCKOI, MPOEKIIMOHHBIN ammapar, MPOCBETICHUE
OIITHMKY, BOJIOKOHHASI ONTHKA, TU(GPAKIIMOHHAS PENIETKA.

Hemoncmpauuu.

3aKOHBI OTPAYXKEHHUSI CBETA.



HccnenoBanre npeoMIIeHHs CBETA.

HalGntonenune noaHoro BHyTpEeHHETo oTpaxeHusi. Mojiens cBeToBoa.

HccnenoBaHnne xoma CBETOBBIX IYYKOB YEpe3 IUIOCKOMApAILIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpOocKomna, TEIECKONna.

Hab6ntonenune nnrepdepennnm cera.

HaOntonenue BeTOB TOHKUX IIEHOK.

Habmonenue nudpakiuu ceera.

N3yuenne nudppakimOHHON peIETKY.

HaGnronenune nudpakiinoHHOTO CTIEKTpA.

Habmronenue nucnepcuu cBera.

Hablntonenue nonasipuzannu CBeTa.

[IpumeHeHre noNApOUI0B ISl U3YUEHHS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

W3mepenne nokasaTess NpeaoMIICHHs CTEKIIA.

UccnenoBanre 3aBUCUMOCTH (POKYCHOIO PAacCTOSIHMS OT BellecTBa (Ha
OpUMEPE KUIKUX JIHH3).

N3mepenne PoKyCHOr0 pacCTOSTHUS PACCEUBAIONTUX JIMH3.

[Tomyuenune n300pakeHus B CUCTEME U3 TIOCKOTO 3€pKaJia U JIMH3HI.

[Tomyuenue n300paxkeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue T€I1ECKONUYECKUX CUCTEM.

HabGmonenune nudpaxiuu, uaTepPEpeHIINN U MOISIpU3aIMU CBETA.

W3y4yeHue noaspu3anmm cBeTa, OTPaXKEHHOIO OT IOBEPXHOCTH IU3JIEKTPHUKA.

N3ydenne unTepdepeHIny 1a3epHoro U3IyudeHus Ha ABYX LIENSX.

Habmonenne nucnepcun.

HaGntonenue u uccnenoBanue AUQPPaKmOHHOTO CIEKTpa.

HN3mepenune 1MHbBI CBETOBOM BOJIHBI.

[Tomydenue criekTpa M3Ty4yeHUs] CBETOAMOMAA MPHU MOMOIIN AUPPAKIIHOHHOM
PELIETKY.

Paspaes 6. OcHOBBI clIeIHAJIBLHON TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  OPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHuku.  [loctynarsl
CHeUalbHOW TEOPHUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeobGpa3zoBanust  Jlopenna.
VYcnoBue npuyMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAILEHUE JIJIUHBI.

DHeprus U UMNYJIbC PENSITUBUCTCKON YaCTHUIIBI.

CBsI3p Macchl C SHEPrUerd U UMITYJIbCOM PEIATUBUCTCKOM YaCTULIbl. DHEPTHS
MOKOSI.



TexHuueckue yCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECCHl: CIYTHUKOBBIE
NpUEMHUKH, YCKOPUTEHU 3aPSKEHHBIX YaCTHII.

VYyeHnueckuit IKCIIepUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue uUMIyJbca W BHEPrUU  PEISATUBUCTCKUX  YacTl (IO
(dororpadusmM TpeKOB 3apSKEHHBIX YACTUL] B MATHUTHOM I10JI€).

Pazgen 7. KBantoBas ¢usuka.

Tema 1. KopnyckyaapHno-60110860ii oyaausm.

PaBHOBecHOE TemIOBOE M3Iy4YeHHE (M3IydyeHHE aOCOIIOTHO YEPHOTO TENa).
3akoH cmemenus: Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrusi U UMIYJIbC (POTOHA.

®oroaddext. Onbitel A. I'. CroneroBa. 3akonbsl porodddekra. YpaBHeHHE
Ounmreina g pororpdexra. «KpacHas rpanuna» Goroaddexra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JIaBJIEHHME CBEeTa Ha aOCOJIFOTHO
MOTJIONIAIONTYI0O W aOCOJMIOTHO OTpakaroulyto moBepxHocTh). OmbiTel 1. H.
JleOenena.

BonnoBreie cBolicTBa yactul. Bosnbl ne bpoins. [{nuHa BonHb! ne bpoiss u
pa3Mepbl 00JacTH JIOKAJIM3alUUu JBWXKylleWcs dactuibl. KopnyckyispHo-
BOJIHOBOM Ayanu3M. J{udpakius 31eKTpoHOB Ha KpUCTAIIaX.

Crneuuduka nzmeperuit B Mukpomupe. COOTHOIIEHUSI HEONpeneTEHHOCTEH
I'eitzenbepra.

TexHu4yeckrue YCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CIEKTPOMETD,
¢dorosnemMeHT, (OTOJATUMK, TYHHENIbHBIA MHUKPOCKON, COJHEYHasi Oarapes,
CBETOIMO/I.

Hemoncmpayuu.

®oTord(deKT Ha yCTaHOBKE C IIMHKOBOM TIACTUHOM.

UccnenoBanue 3akoHOB BHEHIHEro (potoaddekra.

WccnenoBanre 3aBUCUMOCTH  CONPOTHBIICHHUS  MOJYHIPOBOJHUKOB  OT
OCBEILLIEHHOCTHU.

Ceeroguon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

UccnenoBanue Gporope3nucropa.

N3mepenne nmoctostaHOM [litanka Ha ocHOBE uccienoBanus Gorodddexra.

HccnenoBanrie 3aBUCUMOCTHY CUITBI TOKA YEPE3 CBETOIMOJ] OT HAIPSKEHUSI.

Tema 2. Dusuka amoma.

OneITEl IO HCCIEAOBAaHUIO CTpPOEHMs aroma. llnmanerapnas Mopenb aroma
Peszepdopna.

[Toctynatel bopa. M3nyuenue u nornomnieHue GOTOHOB MpU NEPEXOAE aToMa
C OJTHOTO YPOBHS SHEPTUU HA JPYTOM.



Bunsl ciektpoB. CieKTp ypOBHEN Y3HEPTUH ATOMA BOJOPOAA.

CnoHTaHHOE U BBIHYKJIEHHOE U3J1y4YeHHEe cBeTa. Jlazep.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE ITPOLECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBII KOMIIBIOTEP.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabmroneHune muHEHYaTHIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHLL.

Onpenenenne JIMHBI BOJIHBI Ja3€pPHOTI0 U31yYCHHUS.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

Habmronenune mmHEHYaTOrO CriekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosinHou Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACHIUY,.

Hyxnonnas mozpens siapa ['eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M3oromnsl.

PanuoaktuBHOCTh. Anbda-pacnaa. DNEKTPOHHbIA M MO3UTPOHHBINA Oera-
pacnan. ['amma-usnydeHue.

3aKOH pPaJMOAaKTUBHOrO pacnaaa. PaguoakTUBHBIE H30TONBI B IMPUPOJE.
CBolicTBa MOHU3HUPYIOLIEr0 M3Iy4eHUs. BiusHue paavoOakTMBHOCTH Ha >KHUBBIE
opranu3mbl. EctecTBeHHbI (OH n3mydueHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JledekT macchl spa.

SAnepusie peakiuu. [denenne u cuntes saep. Anaepueie peaktopsl. [Ipobiaembl
YIPAaBIIEMOr0 TEPMOSAEPHOIO CHHTE3a. ODKOJOTMYECKHE ACMEKThl PpPa3BUTHUSA
SIEPHON YHEPIETUKMU.

MerTozsl perucTpaly U UCCIEIOBAHUS AIEMEHTAPHBIX YaCTHII.

dyHIaMEHTaJbHbIE B3aUMOJCWUCTBUA. bapuOHBI, ME30HBI M JICITOHBI.
[IpencraBnenne o CtanaaptHoil Mmoaenu. KBapk-riitooHHast MOJENb aPOHOB.

®usznka 3a npenenamu CrangapTtHO Moxenu. TE€MHas maTepus U TEMHas
SHEPTHUSl.

EnuncTBO Quznueckoi KapTUHBI MUpA.

TexHu4yeckue yCTpoMCcTBa U TEXHOIOTHYECKUE IPOLIECCHI: JO3UMETP, Kamepa
BunbcoHa, saepHbIi peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsi TOMOrpadusi.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

UccnenoBanne TpeKoB 4acTHIL (10 TOTOBBIM (GoTorpadusim).

HccnenoBanue paanoakTUBHOTO (POHA C UCTIOIB30BAaHUEM JI03UMETPA.

N3yuenne noriomieHus: 6€Ta-4acTull alTlOMUHUEM.

Paspaes 8. DiieMeHTHI ACTPOHOMUM U aCTPOGU3HKH.



Dranbl pa3BUTHSL aCTpoHOMUU. [IpuKinagHOe U MUPOBO33PEHUECKOE 3HAUEHNE
acTpoHOMHH. [IpuMeHUMOCTh 3aKOHOB (U3UKUA JJIsi OOBSICHEHHUS MPUPOJIBI
KOCMHYECKUX 00BEKTOB.

Meroasl acTpoOHOMHUYECKUX HcclenoBanuil. CoOBpeMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PAJANOTENIECKOIbI, BHEATMOC(EpHAsT aCTPOHOMHMUS.

Bun 3Bénnoro nHeba. Co3Be3qus, sSpKU€ 3BE3NBI, IUIAHETHI, UX BUIUMOE
JIBIKECHHE.

ComnHeunas cucTeMa.

Comnuie. ConmHeunast akTUBHOCTb. icTounuk sneprun ConHua u 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. JlnarpaMma «CreKTpaabHbIA KJIacc —
CBETHMMOCTB». 3BE31IbI TJIABHOM ITOCIICHOBATECIILHOCTH. 3aBHCHMMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIENOBATEIIBHOCTU. BHYTpEeHHEe CTpoeHue
3B€31. COBpEMEHHBIE MPEJACTABICHHUS O MPOUCXOXKACHUH U 3BoMonuu ColHIA U
3BE31. DTanbl )KU3HU 3BE3 .

Mueunbiii I[lyts — Hama T'anmaktuka. Ilonmoxkenue u aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku m kBasapbl. UEpHbIE ObIPBI B Apax
rajaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06a. PazOeranue rajiakTuk.
Teopust bonbmioro B3peiBa. PeMkTOBOE M3yYeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnnlie mpobieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

Habmronenus 3B€3HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIThIOTEPHBIX TPHIIOKCHHUH ISl ONPEIeTICHUS TTOJIOKESHHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3Ausi CeBepHOro moJylmiapus U SpKue
3BE3ILI.

Habmonennss B Teneckon JIyHbl, IIaHeT, TyMaHHOCTEH U 3BE3HBIX
CKOILJICHU.

DuU3nYeCKNil MPAKTHKYM.

Cnoco0bl u3MepeHus: PU3NYecKuX BEIUYUH C UCIOJIh30BAaHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCHTEIIBHBIC MOTPEITHOCTH U3MEPEHUN (PU3UICCKUX BEIIMYHH.
OrueHKa rpaHul] HOTPEUTHOCTEN.

[IpoBeneHne KOCBEHHBIX  HW3MEPEHHUM, HCCIEIOBAHUM  3aBUCUMOCTEM
bU3MYECKUX BEIWYWH, MPOBEpKa NPEIJIOKEHHBIX THUIOTE3 (BbIOOp H3 pabor,
OMHUCAaHHBIX B  TEMAaTHYECKUX  pazgenax  «YUCHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM)).

O06o0maroiiee NOBTOPEHUE.



O6o0uieHne U cucTemMaTu3alus coaepKaHus pasnenoB Kypca «MexaHukay,
«MonekynsipHas pu3UKa U TEPMOJUHAMUKAY, «IJIeKTpoauHaMukay, «Konebanus
U BOJHBI», «OCHOBBI CIEHHAIBHOM TEOPUH OTHOCUTENBHOCTHY», «KBaHTOBas
busnkay, «IMTEMEHTHI ACTPOHOMHH B ACTPOPHUZHKN».

Ponr ¢Qu3uku u acTpoHOMUM B IKOHOMHUYECKOW, TEXHOJIOTUYECKO,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelOoBeKa, poiib U MECTO (PU3UKHU
U aCTPOHOMHH B COBPEMEHHOUW Hay4YHOW KapTHHE MHUpA, 3HAUCHUE ONMHCATEIbHOH,
CUCTEMATU3HUPYIOIEH, OOBSICHUTEIIBHOW W  MPOTHOCTUYECKOW  (yHKITUHI
(uznueckoi Teopuu, poiib GU3NUECKONW TEOPUU B (POPMUPOBAHUM MPEACTABICHUI
0 (u3nuecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM PNy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuyenne kypca ¢usuku yrayonénHoro ypoBHa B 11 kiacce
OCYUIECTBIISIETCS ¢ YUETOM COJIEpKATENIbHBIX MEXIPEIMETHBIX CBSI3el ¢ KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpauu U TEXHOJIOTHH.

Mesicnpeomemmusie nonamus, C6A3aHHBLE C U3YUEHUEM MEM 0008 HAYUHOZO0
no3HanuA: SIBICHWE, HAY4YHBIA (DAKT, rUmoresa, (Qpuanyeckas BEIUYMHA, 3AKOH,
TeOopus, HAONIOAEHUE, SKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTETBHBIE MPUOOPHI, I POBast 1abopaTopHsl.

Mamemamuka: pelIeHUE CHCTEMBl YpaBHEHUWU. TpUTrOHOMETpUYECKHUE
(YyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ€CTBO. BEKTOphI M MX NPOEKIMH HAa OCH KOOPJMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKUMNA. [Ipu3Haku MOmOOUS TPEyroIbHUKOB,
oTpeieNIeHHE TUIOMIAIN TIOCKUX (PUTYp U 00bhEMa Tell.

buonozun: >nekrpuyeckue SBIEHUS B JKUBOM MPUPOJE, KoOJIeOATEIbHBIE
JIBWKEHUST B SKMBOM MPUPOJIE, SKOJOTMYECKUE PHUCKH TMPU TMPOU3BOACTBE
ANEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPYXKaWoIIed  cpesbl,
yJIbTPa3ByKOBasl JIMATHOCTHKA B MEIWLMHE, ONTHYECKHE SBIECHUS B KUBOU
MIPUPOJE.

Xumusn: cTpoeHUE aTOMOB M MOJIEKYJI, KpUCTAINIMYECKAs] CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMUECKOW PEIIETKH, CHEKTPaIbHBIN
aHAJIN3.

T'eocpagpua: marHuTHBIE TONKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboTochEMKA 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonocusa: TNpUMEHEHHE TIOCTOSHHBIX MArHUTOB, 3JEKTPOMAarHUTOB,
ANIEKTpOJBUraTeNlb SIkoOH, reHepaTtop MEepeMEeHHOro TOKa, MHIYKLIHMOHHAs Ieub,
JMHUY 3JIEKTpONepenay, dJIEKTPOIBUIaTeNb, paaap, paauoONpUEMHUK, TEIEBU30D,
anTeHHa, TtenepoH, CBY-meub, ynbTpa3ByKOBas JIUAarHOCTUKA B TEXHHKE,



HpOGKHHOHHBIfI arrapar, BOJIOKOHHAsA OITHKA, COJITHCYHAas 6aTape;[, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAA SHEPI'CTUKA U 3KOJIOTNYCCKUC dCIICKThI eé Pa3BUTHA.



ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 10O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHMAIIMYHOCTHBIE
PE3VJIbTATDI

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUA Y4eOHOro mnpeamera «Duzmka
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYAIOIIMXCS PYKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3ULUEN JIUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIECHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOro 0O0IleCcTBa, PACIIMPEHUE KUZHEHHOI'O
OMbITA U OMbITA JEATEIBHOCTU B MPOILIECCE pEATU3alUd OCHOBHBIX HANpPABICHUN
BOCIIUTATENIbHOU JIESITEIIbHOCTH, B TOM YHCJIE B YACTH:

rPa’kIAHCKOr0 BOCTIMTAHUSA:

e C(OPMUPOBAHHOCTH  TpaXXIAHCKOM  MO3ZUIMM  OOY4YaIoOIIerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WICHA POCCHICKOTO OOIIECTBA;

e TMPUHATUE TPAJUIMOHHBIX OONICYEIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPaTUYECKHUX [IEHHOCTEM;

e TOTOBHOCTbH BECTHU COBMECTHYIO JE€SITEIBHOCTh B HHTEPECAX IPaKIaHCKOIrO
oOmiecTBa, y4acTBOBaTb B CaMOYIIPaBIE€HWH B  00pa30oBaTEIbHOM
OpraHu3alnuy;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAJIBHBIMHU  WHCTUTYTaMH B
COOTBETCTBHUH C UX (QYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOMN U BOJIOHTEPCKOU JIEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXxJaHCKOU WJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYAAapCTBEHHBIM CHMBOJIAM, JTOCTUKEHUAM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOI'0 MOBEICHUS;

e CIIOCOOHOCTH OIIEHUBATH CUTYAIIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IIEHHOCTH, B TOM
YHUCJIE B NEATEIILHOCTH YUYEHOI0;

e OCO3HAHHUE JIMYHOI'O BKJIa/Ia B MOCTPOCHUE YCTOMYMBOIO OYIyIIEro.

3CTETHYECKOr0 BOCTIMTAHUA:

e OCTETHUYECKOE OTHOLICHME K MHPY, BKIIOYAsA OCTETUKY HAY4YHOI'O
TBOPYECTBA, MPUCYILETO (PU3NYECKON HAYKE.

TPY/A0BOI0 BOCIIUTAHMS:



HWHTEpEC K pa3IudHbIM chepaM MpodecCHOHaTBLHON AeITEIBHOCTH, B TOM
YHUCIe CBSI3aHHBIM C (QU3MKOH W TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp OymyIiel mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC
KU3HCHHBIC TUTAHBI;

FOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CcaMOOOpa30BaHUIO B
o0mactu (PM3MKYU HA MPOTSHKEHUH BCEH JKU3HU.

IKOJIOI'H4Y€CKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJOTUYECKON KYJIbTYphI, OCO3HAHHE TI00aTHHOTO
XapakTepa dKOJIOrMYECKUX Ipo0JIeM;

IUIAaHUPOBAHUE U OCYLIECTBIIEHHE NEHCTBUII B OKpYXalollel cpene Ha
OCHOBE 3HaHUS 1ieJIel yCTONYMBOIO Pa3BUTHUS YEIOBEUECTBA;

pacIIMpeHue OmbITa ACATENbHOCTH SKOJIOTMYECKON HAlpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUU 1O (PU3UKE.

IHMEHHOCTHU HAYYHOTO MO3HAHMSA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NIECKON HAYKHU;

OCO3HAHME LEHHOCTH HAyYHOM JEeATEIbHOCTH, TOTOBHOCTh B MpOILECCE
U3y4eHUs (PU3MKH OCYHIECTBIATh MNPOEKTHYID M UCCIEI0BATEIbCKYIO
NeSITEeNbHOCTh MHIWBUIYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE eiiCTBUS
Bba3oBble JJornuecKue 1eCTBUSA:

CaMOCTOATENbHO  (OPMYJIHPOBaTh U AKTyaJIM3UpPOBAaTh  IPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENN ACSITENbHOCTH, 33/1aBaTh MapaMETpPbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBISITh  3aKOHOMEPHOCTH M IIPOTMBOPEYUS B PACCMATPUBAEMBIX
(U3NYECKUX ABJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHUsS MPOOJIEMBI ¢ Y4ETOM aHaIU3a UMEIOLIUXCS
MaTepUabHbIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3YIBTATOB LIENSAM, OLICHUBATH PUCKH MTOCIEACTBUAN NEATEIBHOCTH;
KOOPJIMHUPOBATh M BBIMNOJHATH pPabOTy B YCIOBHUSX pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciienoBare/ibCKHue e CTBHUA:

BJIAJCTh HAYYHOH TEPMHUHOJIOTHECH, KIIFOUEBBIMU MOHATHSIMH U METOIaMH
bu3nUecKol HAyKu;



BJIAJCTh  HaBBIKAMH  Y4COHO-HCCIICMOBATEILCKOW M MPOCKTHOM
JESITENFHOCTH B 00JACTH (DU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHus 3anad  (PU3UIEeCcKOoro
collep KaHus, IPUMEHEHHUIO PA3TMYHBIX METOJIOB TTO3HAHUS;

BIAJCTh BHUJAAMH JICATCILHOCTH 110 TIOJYYCHHIO HOBOT'O 3HAHHS, €r0
UHTEPIPETalii, TPEoOPa30BaHUIO M TIPUMEHEHHUIO B PA3IIUYHBIX YIEOHBIX
CUTYaIlUsiX, B TOM YHWCJIC MPHU CO3JaHHHM YYEOHBIX MPOEKTOB B 00JaCTH
busuKy;

BBISIBIISITh TIPUYUHHO-CIICJCTBEHHBIE CBSI3W M aKTYaJlM3WpOBaTh 3aaady,
BBIIBUTATh THUMNOTE3y €€ pemeHus, HaXOAUTh AapryMEHThl JiA
JI0Ka3aTeNbCTBA CBOMX YTBEPKICHUM, 3aJaBaTh IMapaMeTpbl U KPUTCPHH
peleHus;

aHAIM3UPOBATh TOJYYCHHBIE B XOJI¢ PEIICHHUS 3aJa4ydl Pe3yJIbTaThl,
KPUTHUYECKH OIEHUBATh UX JJOCTOBEPHOCTD, MPOTHO3MPOBATH H3MECHEHNE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEILHOMN
JESATETHbHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKY;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHHUA 1O (U3NKE B TMPAKTUYECKYIO O0JIaCTh
KU3HENIEATETLHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTeH;
BBIJIBUTATh HOBBIC UCH, MPEJIaraTh OpUTHHAIBHBIC TOAXObI U PEIICHHSI,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE abTePHATHUBHBIC PEIICHUSI.

PabGora ¢ unpopmanmeii:

BJIa/IeTh HAaBbIKAMHU MONMydeHHUs MHGopManuu (HU3HUECKOro Coaep KaHus
U3 MCTOYHHMKOB Pa3HBIX THIIOB, CAMOCTOSTENBHO OCYLIECTBIIATH ITOMCK,
aHaJIU3, CHUCTEMATU3AIMI0 M WHTEpHpeTalnui0 HHpOpMalMU pa3InyHbIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OpPMAIINH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOIMA B  PEUICHUM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W
OpPraHM3allMOHHBIX 3a/ady C COOJII0JIeHHEeM TpeOOBaHUN SPrOHOMUKH,
TEXHUKHA O€30MaCHOCTH, TUTHEHBI, PECypcOoCOEpex eHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMALTMOHHOW 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJEpKaHUs B pas3iuyHbIX (opMarax ¢
yu€TOM Ha3HaueHHss WHGOpMalMKU M LEJIEeBOM ayAUTOpUM, BBIOUpas
ONTUMABbHYIO (POPMY IIPEACTABICHUS U BU3YyaTH3AIIH.

KoMMyHHMKAaTHBHBIE YHHBeEpPCaJbHbIE Y4eOHbIe NeCTBHS:



OCYUIECTBJIATh OOIIEHWE Ha ypokax (U3MKKU W BO BHE-YpPOUHOU
NESATENbHOCTH;

pacrno3HaBaTh IMPEANOCHUIKM KOH(DJIUKTHBIX CHUTyallMii W CMsryarh
KOH(JIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOUYKY 3PEHUS C MCIIOIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATb W MCIHOJB30BaThb  IPEUMYIIECTBA  KOMAHIHOW U
VHAUBUIYaJIbHON pabOThL;

BbIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JEUCTBHMA C YYETOM OOLIMX
MHTEPECOB U BO3MOYKHOCTEHN Ka)XX0r0 YjeHa KOJICKTHUBA,;

IIPUHUMATh L€IM COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATHL U
KOOPAMHUPOBATh JEUCTBUS 1O €€ JOCTHXKEHHUIO: COCTABJIATH IUIAH
NENCTBUM, paclpenensaTh PO C YYETOM MHEHUN YYaCTHUKOB, 00CYX AaTh
pe3ynbTaThl COBMECTHOM pabOoTHI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJAa W KaXJOr0 y4aCcTHHUKA KOMaHIbl B
O0IIMii pe3yNbTaT Mo Pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTtb HOBBIE ITPOEKTHI, OLICHWBATh HJEH C ITO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEAECHHUE B PA3IUYHBIX
CUTyallusiX,  MpOSBIATH  TBOPYECTBO U  BOOOpakeHHE,  OBIThH
VHULIMATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA
Camoopranmu3anus:

CaMOCTOATEJIBHO ~ OCYILECTBIISITh ~ [O3HABATENbHYIO  JIEATEIBHOCTH B
obnmactu (U3MKK M AaCTPOHOMHH, BBIABIATH NPOOJIEMBI, CTaBUTh M
dbopmynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIAH PEUICHUs PACUETHBIX U KaYECTBEHHBIX
3a/1a4, TUIaH BBIMOJIHEHUS MPAKTUYECKONW paboThl ¢ y4ETOM HMEIOUINXCSA
pECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANIOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacliMpATh ~ paMKd ~ y4eOHOTo  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTECHNM;

JieaTh OCO3HAHHBIM BBIOOp, APryMEHTHpPOBATh €ro, OpaTeh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

Croco0CTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO APYIUIIMU B 00JACTH
($U3MKHU, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYyJIbTYpPHBIN
YPOBEHB.

CaMOKOHTpOJH), AMOIMOHAJILHBIN UHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LETISIM;

BJIaJICTh HABBIKAMHM II03HABATEIILHOM peQIeKCMM KaK OCO3HAHUs
COBEPILIAEMBIX JEHUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHHMIA;

UCIIONIb30BaTh MNPUEMBI pedIIeKCUU [JIs OIEHKH CUTyalluH, BbIOOpa
BEPHOT'O PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IMPHUHUMATH PELIEHUA IO HX
CHUYKCHUIO;

MPUHUMATh MOTHBBI M APryMEHTHI JAPYrUX IIPU aAHAIU3E PE3YJIbTaTOB
JIeSITeNIbHOCTH;

NPUHUMATH Ce0sl, TOHUMAs CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M APryMEHTHI JPYrUX IPU AHAIU3E PE3YJIbTATOB
JIeSITCILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OLMTHOKH.

B mporiecce mocTKeHUs JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI 10
dbuzuke JIsi ypoOBHS CpeaHero oOimero o0pa3oBaHHs Yy 00ydYaronIuXxcs

COBEPIIIEHCTBYETCS AMOIMOHATIbHBIN UHTEJUICKT, MpEANOoJIararomii
c(hOpMHPOBAHHOCT:
e CAaMOCO3HAHHWs,  BKJIIOYAIOIIEr0  CIOCOOHOCTh  IMOHHMMaTh  CBOE

IMOLIMOHAJILHOE COCTOSIHUE, BUAETh HANPABIECHUS Pa3BUTHs COOCTBEHHOMN
SMOIIMOHANILHOM c(epbl, OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHUs, BKIIIOUYAOIIEr0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIEHUE, CIOCOOHOCTh AJaNTUPOBATHCS K
AMOLIMOHAJIBHBIM W3MEHEHUSIM M NPOSBIATH TMOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMY, BKIIIOYAOIIECH CTPEMIICHHE K JOCTHKEHUIO LEIH
U yCIIEXy, ONTUMHU3M, UHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh, UCXOIS U3
CBOHX BO3MOXKHOCTEH;

SMIIATUH, BKJIIOYAIOWEH CIOCOOHOCTh MOHUMATh  AMOILIMOHAJIBHOE
COCTOSIHME JPYI'MX, YYMTHIBATh €r0 IPU OCYUIECTBIECHHUU OOIICHMS,
CIIOCOOHOCTH K COYYBCTBHIO M COIIEPEKUBAHUIO;

COLIMATbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPAUBATH
OTHOUIEHUSI C JPYTUMH JIIOJIbMH, 3a00TUTHCS, MNPOSBISATH HHTEPEC U
pazpenaTb KOHQIIUKTBHI.

ITPEJMETHBIE PE3YJIBTATDBI



K konmy oOydenuss B 10 knacce mnpenMeTHbIe pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJIKHBI OTPakaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHMUIA:

NOHUMATh POJb (U3UKK B  OKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM U 3TUYECKOM cdepax AesITeNbHOCTH
YeJIOBEeKa, Pojib U MECTO (PU3MKU B COBPEMEHHON HAay4YHOW KapTUHE MHUPA,
3HAUYEHHUE OINMCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHON U
NPOrHOCTUYECKOM  (QYHKIUN  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJIEKYJIAPHOM (DU3UKK M TEPMOJUHAMHKH, POJIb (PU3MUECKON TEOpHU B
(OpMHUPOBAHUU MTPEACTABICHUNA O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSI NPUMEHUMOCTH Mofene (uanyeckux Tel u
npoleccoB (SIBIIEHUM): WHEpIHAIbHAs CcHUCTeMa OTCuYéTa, abCOIIOTHO
TBEPOE TENO, MAaTepHajgbHasi TOYKA, PABHOYCKOPEHHOE JBHKECHMUE,
CBOOOMHOE mMajeHue, alCONIOTHO ymopyras aedopmaiusa, abCOTOTHO
yHOpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIENU Tra3a, KUAKOCTH
U TBEPAOro (KPUCTALTMYECKOr0) Tela, UIeadbHbIM a3, TOUCUHBIN 3apsij,
OTHOPOJHOE DJIEKTPUYECKOE IT0JIE;

paziuyath YCJIOBHUS (TpaHULbl, O0JACTH) MNPUMEHUMOCTH (HUBUUYECKUX
3aKOHOB, MOHUMATh BCEOOIIMH XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBATh M OOBACHATH MEXAaHHMYECKHE TMPOLECChl M SIBJICHMA,
UCIOJIb3YsI OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBbHOCTh
MEXaHUYECKOro ABMXKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOI'O
NBIDKEHUs, TIpeoOpa3oBanus [anmumnes ajis CKOPOCTH U TepeMelieHus,
3akOHbl HpIOTOHA, TMPHUHIMUII OTHOCUTENBHOCTH [l amuies, 3akoH
BCEMHUPHOI'0 TATOTEHHMSI, 3aKOHbI COXPAHEHUSI UMITYJIbCAa U MEXaHUYECKON
SHEPruu, CBS3b PAOOTHI CHJIBI C U3MEHEHHEM MEXaHUYEeCKOH HHEepruu,
yCIIOBHUS paBHOBECHS TBEPAOrO Tena), MPU STOM HUCIOJIb30BaTh
MaTeMaTU4YECKOe BBIPAKECHHE 3aKOHOB, yKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpa3oBanuii ["anumnes, BToporo
U TPETbEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS HMIYyJbca H
MEXaHWYECKOUN SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble mnonokeHHs MKT u 3akoHBI MOJIEKYJSpHOM (U3UKH U
TEPMOJIMHAMUKHU  (CBSI3b  JIABJICHMSI HMACAIBHOIO Ta3a CO cpeaHen
KMHETUYECKOW SHEPruel TEIUIOBOTO JBMKEHUS W KOHLIEHTPALMEN €ro
MOJIEKYJI, CBs3b TEMIIEpaTypbl BELIECTBA CO CpEAHEH KHHETUYECKOU
JHEpPruel TEIUIOBOIO JBUKEHUS €ro YacTHL], CBS3b JIaBJICHUS WICATBHOIO
raza C KOHUEHTPAalMEW MOJIEKYJ M €ro TEeMIEpaTypor, ypaBHEHHE
MenneneeBa—Knaneiipona, mnepBbId 3aKOH TEPMOIAWHAMUKH, 3aKOH



COXpPaHEHMS] SHEPIUU B TEIUIOBBIX MPOIECCax), MPU STOM HCMOIL30BaTh
MaTEMaTUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—KanelipoHa;

aHAIM3UPOBATh U OOBSICHATH DJIEKTPUUYECKUE SIBICHUSA, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTEHINAIBLHOCTh
AIEKTPOCTATUYECKOTO TMO0JIA, MNPUHUIUN CYHEPHO3UIUUA DIEKTPUUECKUX
MoJIeH, IPU ATOM yKa3biBasi YCIOBUS NMPUMEHUMOCTH 3akoHa Kyrnona, a
TaKKe€ MPAKTUYECKU BAXHBIE COOTHONIEHHUS: 3aKOHbI OMa JJIs ydacTka
Uenu Y JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[[xoymsa—JIeHna,
npaBuiia Kupxroda, 3akonsr @apajes 4151 2JIEKTPOIIN3a);

OMHCHIBATh (PU3WYECKHUE TPOIECCHl W SBICHUS, HMCIOIB3YS BEINYUHBI:
MEPEMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TENA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHUJIbI, JIaBJI€HUE, TMOTEHIMAJIbHAsl DSHEPrus, KUHETUYecKas
DHEPTHsl, MeXaHW4yecKas JHeprus, pabora CHIIBI, IEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHUE, CHJIa TSIKECTH, CHUJIa YOPYTrOCTH, CHUJIa TPEHHUS, MOIIHOCTb,
JHEpPrusi B3aUMOJCHUCTBUA Tena C 3emi€il BOIM3M €€ NOBEPXHOCTH,
sHeprusi ynpyroi gedopmanud MOPYXKUHBI, KOJIUYECTBO TEILIOTHI,
aOCoJoTHasl TeMmreparypa Teja, pabora B TepMOJAMHAMUKE, BHYTPEHHSIS
DHEpPrUsl HJIEAJHLHOTO OJHOATOMHOTO rasa, padoTa HJCAIIbHOTO Trasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KII/ waneanmbHOro TEImIoBoro
JIBUTATENIS; DJIEKTPUUYECKOE T0JIe, HANPSIKEHHOCTh JIEKTPUUYECKOT0 OIS,
HaMpsHKEHHOCTh TOJI TOYEUHOrO 3apsjla WIM 3apshHKEHHOro Iapa B
BaKyyM€ M B JMDJICKTPUKE, IOTCHIMAT 3JIEKTPOCTATUYECKOrO IIOJs,
pa3HOCTh  MOTEHIMANOB,  BJEKTPOABWKYyIIas CWja, CWia  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKa, DJJEKTpuyeckass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE ydacTKa LENU C MOCJIEAOBATENbHBIM U
napajjieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FJICKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PUINYECKUX  SBJICHHM:
MEXaHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHWE YACTHI[ BENIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE NBIKEHUE, TU(dy3us, ucrapeHue,
KUIIEHUE U KOHJEHCAIIMS, IJIaBJICHUE U KpUCTAIUTU3alUs, HAIIPABIEHHOCTD
TeryIonepeaauu, dAEKTpU3alus Tel, SKBUIMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsHKEHHOTO TTPOBOTHUKA;

MIPOBOJUTH MCCIIEAOBAaHUE 3aBUCUMOCTH OJHOW (PU3UUYECKON BEIHMYUHBI OT
OPYrol C  HCIOJIB30BAHUEM  IIPSAMBIX  HW3MEPEHHH, IIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATh pPE3YyIbTaThl MOJIYYECHHOU
3aBUCUMOCTH (U3WYECKUX BEJIWYMH B BHAE TpaduKOB ¢ Yy4ETOM



a0COJIIOTHBIX MOTPENTHOCTEN U3MEPEHUM, 1eJIaTh BBIBOBI IO pe3yJibTaTaM
HCCJIEIOBAHUS;

MPOBOJINTh KOCBEHHBIE HM3MEpeHUs (U3NYECKUX BEIUYUH, IMPU ITOM
BBIOMPATh ONTHMAJIBHBIA METOJ] M3MEPEHUsS, OICHUBATh a0CONIOTHBIC U
OTHOCUTEJIbHBIE TOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUN;
MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEAJIOKESHHON TUIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOUPaATh AKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJIYYEHHbIE PEe3yJbTaThl M JI€NIaTh BBIBOA O CTaTyce MpPeasOKEHHOU
TUIIOTE3HI;

cobJroaTh TpaBuUiia 0€30MacHOrO TPy/Aa MPpU MPOBEIACHUHN UCCIIEA0BAHUN
B paMKax Yy4eOHOTrO OKCIEpHMEHTa, TMpakTHKyMa W  y4eOHO-
UCCJIEOBATEILCKOM M TPOEKTHOM JEATEbHOCTU C HCIHOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00PaTOPHOro 000pyAOBaHUS;

peuate pacy€THhIE 3aJaud C SBHO 3aJaHHOW M HESIBHO 3aJaHHOU
bu3uYecKOd MOJCNBbIO: Ha OCHOBAaHWM aHajW3a YCJIOBHUS OOOCHOBHIBATh
BBIOOp (u3MUEcKOM MoOjCIHM, OTBeYaroeld TpeOOBaHUAM 3aJIauH,
OpUMEHSTh  (POPMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJAThI
bU3UYECKUX TEOpUil MpPU HCMOJIb30BAaHUM MATEeMaTUYECKUX METOJI0B
pelieHus 3a1a4, MPOBOAUTh PacuéThl HA OCHOBAaHWU MMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh PE3YJbTaThl M KOPPEKTUPOBATH METOJBI PEIIEHUS C
y4E€TOM MOJTYYEHHBIX PE3YyIbTATOB;

pemath KadyeCTBEHHbIC 3ajaud, TpeOyrolue MNPUMEHEHHs 3HAaHUN U3
pa3HBIX pa3eioB Kypca (PU3MKHU, a TaK)KE MHTErPAIlMU 3HAHUK U3 APYTUX
MPEIMETOB ©CTECTBEHHO-HAYYHOI'0 IMKJIA: BBICTPAMBATH JIOTMUYECKYIO
LEMOYKY PacCyKJI€HUH ¢ ONOPON Ha U3YYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIIOIb30BaTh TEOPETHUYECKUE 3HAHMUS JUIi OOBSICHEHHUS OCHOBHBIX
MPUHITAIIOB PabOThl U3MEPUTEIBHBIX MTPHUOOPOB, TEXHHUYECKUX YCTPOMCTB
Y TEXHOJIOTMYECKUX MPOIIECCOB;

NPUBOAUTH TMPUMEPHl BKJAJla POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO
MHUpA, B PA3BUTHE TEXHUKHU U TEXHOJIOTU;

aHAJIM3UPOBATH U OIEHUBATH TOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHOM
NESATeIbHOCTU YeJIOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU IIPOIIECCaMU, C
MO3UIIMI YKOJIOTUUECKON O€3011aCHOCTH, MPEACTaBICHUN O palliOHATIEHOM
MIPUPOAONOJIL30BAHUM, & TAKXKE Pa3yMHOM HCHOJIb30BAaHWUM JOCTHKECHUHN
HAYKM M TEXHOJOTMM sl JajdbHEHIIEro pa3BUTHS YEJIOBEUECKOTO
OOIIIEeCTBA;



OPUMEHSTh pa3fiMyHble crocoObl padoThl ¢ MH(pOopMaluel (HU3n4ecKoro
COJEp)KaHUSI C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMM JJi1 TIOMCKa, TepepabOTKU U TPEAbSIBICHUA y4eOHOH W
HAy4YHO-TOMYJISAPHON MH(OPMAIMKU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbopMaIuKi, MOJYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUYECKH
aHAJIM3UPOBATh  MOJIYy4YaeMyro  HMHpOpMalMi0 U OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHaliu3a UCTOYHUKA HHPOpPMAIUH;

HPOSIBIATH OpraHHU3allMOHHbIE " NIO3HABATEIbHbIE YMEHHUS
CaMOCTOSITENILHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHMW B Ipoliecce
BBINIOJIHEHUS IPOEKTHBIX U y4€OHO-HCCIIEN0BATEIBCKUX padoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JUYHbIX COLIMAIBHBIX pOJIEH,
IUTAHUPOBATh PadOTy IPYIIbI, PALIMOHATBHO PACHpPENENsiTh AeTEIbHOCTD
B HECTAHJAPTHBIX CUTYyallMsX, aJ€KBaTHO OLICHHWBATh BKJIAJ KaXKIAOrO U3
YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

NPOSABIIATH MOTUBALIMIO K Oyayuied npodecCuoHaNbHOW AesTENbHOCTH 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

K konmy oOyuenuss B 11 knacce mpenMeTHbIE Pe3yibTaThl Ha YriayOJEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHMIA:

MOHUMATh POJb (U3HMKH B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIMAJIEHON M 3TUYECKOU cepax AesTeTHbHOCTH YEIOBEKA, POJIb U MECTO
GU3UKK B COBPEMEHHOW HAy4yHOW KapTUHE MHpPA, POJb aCTPOHOMUH B
MPAaKTUYECKOM JAEATEIbHOCTH 4YEIOBEKA M  JAIBHEHIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHUHU, 3HAYCHHE OIMUCATEIIBHOW, CUCTEMAaTU3UPYIOIIECH,
OOBSCHUTENTFHON M TPOTHOCTUYECKON (YHKIMKA (PU3NIECKONW Teopuu —
AJIEKTPOAUHAMUKH, CHEHHAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
buzuku, poib (usnvyeckoil Teopuu B (HOPMUPOBAHUU MPEACTABICHHUI O
dbuznyueckoil kKapTUHE MHpa, MeCTO (PU3MUECKOW KapTUHBI MUpa B 00IIeM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUN O IPUPO/IE;
paziuyath YCJIOBUS TMPUMEHUMOCTU Mojeied (U3MYeckux Tel W
IPOLIECCOB  (SABJICHUI): OJHOPOJHOE JIIEKTPUUECKOE U  OJHOPOJHOE
MarHUTHOE TOJIsA, TApMOHUYECKHE KOJIeOaHUs, MAaTEMAaTUIECKUNA MasSITHUK,
UJeaNbHbI MPYKUHHBI MasSTHUK, TAPMOHUYECKUE BOJHBI, HJCaTbHbBIN
KoJe0aTeNbHbIN KOHTYpP, TOHKAs JTMH3a, MOJIEJIEl aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJICJIHU CBETA;

paznuyaTh ycioBus (TpaHUIbI, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB M
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE€ TIOJIOKEHUS M 3aKOHBI DJIEKTPOJUHAMUKH U
CHeIUaIbHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsiaa, cwia Awmmnepa, cwia JlopeHna, 3akoH
ANEKTPOMArHUTHOW  WHAYKIMM, TmpaBwio Jlenma, cBa3p  DJIC
CAaMOMHJIYKIIMM B 3JIEMEHTE OJJIEKTPUYECKOM IIeMd CO CKOPOCTHIO
U3MEHEHHUs]  CWJIbl  TOKa,  MOCTYJIaThl  CHEIUAJIbHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHILITEIHA);

aHAJIM3UPOBATH U OOBACHITH KBAHTOBBIC MIPOILIECCHI U SIBJICHUS, UCTIOJIb3YS
MOJIO)KEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEeHHME  ODWHIITEHHA IS
dororddexra, mepBbIi U BTOpOM mocTyinarel bopa, mnpuHIHI
COOTHOIIIEHUSI HeomnpenenéHHocTell ['eiizeHOepra, 3akOoHBI COXPaHEHUS
3apsiIOBOTO U MAacCOBOI'0 YMCENl M SHEPTUU B SIAEPHBIX PEAKIMIX, 3aKOH
paaIoaKTUBHOIO Paciaja);

OMKCHIBATh (PU3WYECKUE TMPOIECChl W SIBJICHUS, HCIOIB3YSd BEIUYUHBI:
HaMpPsKEHHOCTh AJIEKTPUUYECKOTO MOJIsA, MOTEHIMAN 3JIEKTPOCTATHUECKOTO
MOJIsl, PA3HOCTh IMOTEHIUAJIOB, JJICKTPOJABWXKYILASl CUJA, HWHIYKIUS
MarHMTHOT'O TIOJIsl, MAarHUTHBIM TOTOK, cuia Amriepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIA CHUJIa CAMOUHIYKUIHUH, HHEPrUsi MArHUTHOTO IOJIS
INPOBOJHUKA C TOKOM, PEIATHUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
SHEPTUsl MOKOS CBOOOJHOM YACTHIIBI, SHEPTHS M HMMIYJIbC (POTOHA,
MacCOBO€ YUCJIO U 3apsil AJipa, SHEPTUSI CBSZU Spa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBUYECKUX  SBJICHHM:
AJIEKTPOMArHUTHAs! MHAYKIIMS, CAMOUHIYKITUS, PE30HAHC, HHTEPPEpEeHIIHS
BOJH, Au(pakiusi, JIUCIEpPCUs, TOJHOE BHYTPEHHEE OTpaXEHUe,
dotoanekTpuueckuii 3pdext (dhororddexr), ampda- u Oera-pacmanbi
anep, ramma-usiiydeHue sjaep, (U3HMYeCKUe MNPUHIMUIBI CIIEKTPATIbHOTO
aHayM3a M paboThl J1a3epa;

OMpEeNIeNATh HAMPaBICHUE HHAYKIMA MArHUTHOTIO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JlopeHna;

CTPOUTH M300pakeHue, Co3/JaBaeMoe IIIOCKUM 3€pKajioM, TOHKOM JTMH30M,
Y PaCCUUTHIBATh €0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBI  JIJII aHajiuM3a M OOBACHEHUS  (U3WYECKUX IPOIECCOB,
NPOUCXONAIIMX B 3BE3[aX, B 3BE3JHBIX CHUCTEMAaX, B MEKIAIAKTUYECKOM
cpeje; ABMKSHUS HEOCCHBIX TeJl, PBOIONNHM 3BE3] 1 BeenenHoi;
MPOBOAUTH HCCJICIOBAHUE 3aBUCUMOCTEW (DU3MUYECKUX BEIMYHMH C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUM, TMPU HTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThbl MOJTYYEHHON 3aBUCUMOCTH



bu3nueckux BEIMYMH B BHAE TIpadukoB ¢ Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTE  HM3MEPEHUM, JIeaTh  BBIBOABI [0  pe3yJibTaTaM
UCCJIEOBAHUS;

NPOBOAUTH KOCBEHHBIE HM3MEpPEHUA (PU3MUECKHX BEIMYMUH, HPU STOM
BbIOMpATh ONTHUMAJIbHBIA METOJ M3MEPEHUs, OLEHHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPELTHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEMIOKEHHON TUIIOTE3bl: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATHh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl M JI€NaTh BBIBOJ O CTaTyce MPEIIOKEHHON
TUIIOTE3BI;

OMUCHIBATh METO/IbI MTOJIYYEHHUS HAYUYHBIX ACTPOHOMHYECKUX 3HAHU;
co0JroaTh MpaBuiia 0E30MaCHOr0 TPY/la MPU MPOBEICHUH HCCIIEI0BaHUN
B paMKax y4eOHOro JKCIIEpUMEHTAa, MpaKkTUKymMma H  y4eOHo-
VICCIIEIOBATENbCKOM M IIPOCKTHOM [JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000pYAOBAHUS;

peuaTth pacy€THBIE 3aJaud C SIBHO 3aJaHHOWM W HESBHO 3aJ[aHHOU
(¢u3nueckoil MOJENbIO: Ha OCHOBAaHMU aHajiu3a YCJIOBHUS BbIOMPATH
busznueckue MOJENH, OTBEYarou[ue TpeOOBaHUSIM 3aJlayd, MPUMEHATH
(dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TIOCTYNATHl (PU3UYECKUX TEOPUid
OPU  UCIIOJIb30BAHUM MATEMATHYECKUX METONOB pEIIEHUs 3aj1ad,
IPOBOJUTH PAcU€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS] C YYETOM MOIYYEHHBIX
pe3yJbTaTOB;

pemaTth KayecTBEHHbIE 3aJaud, TPeOYIoUIMe NPUMEHEHHUs 3HaHWM U3
pa3HBIX pa3[eNoB Kypca (PU3UKH, a TAKKE WHTErpalliy 3HAHUNA U3 JAPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBAaTh JIOTHYECKYIO
LEMIOYKY PACCyKJICHUH C ONOPOM HAa U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS Ui OOBSICHEHHS OCHOBHBIX
NPUHIMIIOB PaOOThl U3MEPUTENbHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTMYECKHX MPOIIECCOB;

NPUBOAUTH MPHUMEPHI BKIAJa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-
($U3MKOB B pa3BUTHE HAYKH, B OOBACHEHHE MPOIIECCOB OKPY>KAIOILIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OI[EHUBAThH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON
JEeSTEIbHOCTU 4YeNIOBEKa, CBS3aHHOM ¢ (PU3MYECKMMM MpolieccaMu, C
NO3ULMUI SKOJIOTNYECKON 0€30MaCHOCTH, MPEACTABIECHUN O pallMOHATIBHOM
NPUPOAOIONB30BAHUN, & TAKKE Pa3yMHOM HCIIOIb30BAHUM JTOCTHXKEHUI



HAYKA W TEXHOJOTMW [Jid JAJbHEUILIEr0 Pa3BUTHUS YEJIIOBEYECKOTO
00IIIECTBA;

NPUMEHSTh Pa3linyHbIe CIOCOObl paboThl ¢ MHMOpMaIuel (HU3NIeCKOro
ComepKaHUsI C WCIOJb30BAHMEM COBPEMEHHBIX HWH(GOPMAITMOHHBIX
TEXHOJIOTUH, TIPH STOM HKCIOJIB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE
TEXHOJIOTUU JUIsl TIOUCKA, TepepabOTKH U TpEeabSBICHUS Y4eOHOU W
HAYYHO-TIONYJISIPHON MHGOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIIPETAIIUN
uHbOpMAIUH, TONYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTHYECKH
aHATM3UPOBATh  TOJy4aeMyr  WH(MOpMAIMi0O W OIEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIMXCS 3HAaHWH, TaK U HA OCHOBE
aHaJIM3a UCTOYHHKA WH(OpMAIINH;

TIPOSIBIISITh OpraHu3alOHHBIC u ITO3HABaTEIbHBIC YMEHUS
CaMOCTOATEILHOTO  TPUOOPETEHUST HOBBIX 3HAHWK B  MPOIECCE
BBITIOJTHEHUS TPOCKTHBIX U yUeOHO-HCCIIE0BATEIILCKUX padoT;

paboTaTh B TpPYIIE C HMCIOJHEHHUEM pa3IMYHBIX COIHMAJIBHBIX POJICH,
IJIAHUPOBATh pabOTy IPYIIBI, PAllMOHAIBLHO PACTIPEACIIAThH ACATECILHOCTD
B HECTaHJAPTHBIX CUTYalHMsX, aJeKBaTHO OIICHUBATh BKJIAQJ KaXJIOTO W3
YYaCTHHUKOB TPYMIIBI B PEIICHUE pacCMAaTPUBAEMON TTPOOIIEMBI;

MPOSIBJISATH MOTHBAITUIO K OyayIier mpodecCHOHAIBHON eITEIIbHOCTH TI0
CIIEMAIBHOCTIM (DU3UKO-TEXHUUECKOTO MTPODHIISL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kourtposabnbie  IIpakTuyeckue
n/n NPOrpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

Paznen 1. HAYYHBIA METO/] IIO3HAHMS IIPUPOIBI

1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6
Hroro no pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOTO TENa 5 1
2.4 3aKOHBI COXPAHEHHUS B MEXaHHUKE 10 1
Hroro no pazgeny 35

Paznea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUH 15 1
3.2 Tepmoannamuka. TenoBsie MalTUHbI 20 1
13 ArperatHbie COCTOSIHHS BeliecTBa. Da3oBbie 14 |
' HEePEXOIbI
Hroro no pazgeny 49
Paznea 4. 9JIEKTPOANHAMUKA
4.1 DIIEKTPUUYECKOE T0JIE 24 1
4.2 ITocTOSIHHBIN JIEKTPUIECKUI TOK 24 1




43 TokH B pa3nuyHBIX cpenax 6
Hroro no pazgeny 54
Paznen 5. PUBHUYECKHUI MPAKTUKYM
5.1 PU3NYECKUI MPAKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 16




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB u TeM uugposBbie
Ne ni/m P KonTpoabnsie | IlpakTuuyeckue (mupp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. JIEKTPOAUHAMUKA
1.1 MarnuTHO€ noJie 14
1.2 DneKTpoMarHuTHast MHAYKIIUS 13 1
Hroro no pazneny 27
Pazpnen 2. KOJIEBAHUA U BOJIHbI
2.1 MexaHnndeckue KojieOaHus 10
2.2 DneKTpOMarHUTHbIE KOJeOaHUs 15
)3 MexaHudeckue U 3JeKTPOMarHUTHHIE 10 |
BOJIHBI
2.4 Onruka 25 1
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIEIIUAJIbHONH TEOPUU OTHOCUTEJBHOCTH

3.1 OchHoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBASA ®U3UKA

4.1 KopnyckynsspHO-BOIHOBOH yaln3m 15

4.2 ®dusuka aToma 5

43 ®du3uKa aTOMHOTO SApa U 3JIEMEHTAPHBIX 5

JaCTHUIL




Uroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJeMEeHThl aCTPOHOMHUU M aCTPOPUUKI 12
Hroro no pazgeny 12
Pasznen 6. PU3HUYECKHUHN MPAKTUKYM
6.1 @U3HYECKUM IPAKTUKYM 16 16
Hroro no pazgeny 16
Paznea 7. OBOBIHAIOIIEE TOBTOPEHUE
Cuctemaru3zaius u 00001IeHNE
71 IIPEIMETHOT'O COAECPKAHUS U OIIbITa 15
' NS TENbHOCTH, TPUOOPETEHHOTO MPHU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazgeny 15
PesepBHoE Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 16







IHOYPOYHOE IINTIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KouTposabHbie
padoThI

IMpakTnyeckue
padoThI

Jara
U3y4YeHH sl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypcbl

®dusnka — pyHaaMeHTalbHas HayKa O
npupoze

Hayunblil METOT TO3HAHUSI K METObI
UCCIIeIOBaHUS (PU3NIECKUX SIBICHUN

DKCIIepUMEHT U TeOpHUs B Ipoliecce
no3HaHus npupoasl. Habmronexnue u
HKCIIEPUMEHT B (hU3HKE

Crioco6b1 n3mMepeHus (PU3NIECKUX BEIUIUH

AOCOIOTHAS U OTHOCUTETbHAS
MOTPEIIHOCTH U3MEPEHUN PU3NIECKUX
BEJIMYUH

MonenupoBanue B ¢pusuke. Posb u mecto
¢buzuku B GopMUPOBAHUHN COBPEMEHHON
Hay4YHOU KapTUHBI MUPA, B IPAKTHYECKON
JIESITETbHOCTH JIFOJIEHN

Mexannueckoe nBmxeHue. Cucrema
orcueTa. OTHOCUTEIHLHOCTh MEXaHHYECKOIO
newkenus. [IpsiMast u oOpaTHas 3amaun
MEXaHUKH

Pannyc-BekTop MaTepualbHON TOYKH, €TI0
IIPOEKIIMU Ha OCU KoopAuHAT. Tpaekropus.




ITepememenue. Cxkopocts. Ux mpoekuun Ha
OCH KOOpJIMHAT

PaBHOMEpPHOE IPAMOIIMHENHOE IBUKECHHUE.
I'paduueckoe onucaHue paBHOMEPHOTO
IPSIMOJIMHEMHOTO JIBUKCHHUS

10

CrnosxeHue nepeMeneHnil 1 CKOpoCTeil.
Pewenue 3anau

11

HepaBnomepHoe aBmxeHrne. MrooBeHHast
cKopocTb. Yckopenue. [Ipsmonuneitnoe
ABWIKCHUC C ITIOCTOAHHBIM YCKOPCHUEM

12

['paduueckoe onrcaHue MpsIMOIUHEHHOTO
JIBUKEHMSI C IOCTOSIHHBIM YCKOPEHUEM

13

CBobOoniHOE najieHne. Y cKopeHue
CBOOOHOTO MaicHus. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMCHH M UX rpapuKu

14

JIBukeHue Tena, OpOIIEHHOTO O YIJIOM K
TOPU30HTY

15

KpuBonuneiinoe nBmxenue. JBrxeHue mno
OKPY’KHOCTH. YTJIOBas U JIMHEHas
ckopoctb. [lepron u yacrora.
LlenTpocTpeMuTebHOE U TIOJHOE
YCKOpEHHUE

16

KoHTponbHas paboTa 1o Teme
"Kunematnka"

17

IIepssbiit 3ax0oH HeroToHa. MHEpumanbHbIe
cuctemsbl orcuéra. [Ipunimn
OoTHOcUTeNbHOCTH ["annmes.




HewnneprimaabHbie CHCTEMBI OTCUETA

Cuna. PaBHonelicTByromas cuia. Bropoi

18 3akoH HerotoHna. Macca

19 B3aumoneiictue ten. Tpetnii 3akoH
HeroToHa

20 [Tpunnun cynepno3uiuu cui. Pemenne
3a/71a4 Ha MpUMEHeHue 3aKkoHoB HbproToHa
3aKOH BCEMHPHOTO TATOTEHHUS.

21 OKBUBaJIEHTHOCTh 'PaBUTALIMOHHON U
WHEPTHOU MaCChI

” Cuna Ts>KeCTH M YCKOpPEeHHEe CBOOOTHOTO
MaJICHUS
JIBm>keHre HeOeCHBIX TeJ U X

23 HCKYCCTBEHHBIX CIIyTHHUKOB. [lepBas
KOCMHUECKasi CKOpocTb. 3akoHbl Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenust. [Ipupoaa v BUABI CUI

25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C
Y4E€TOM CHJIbI COTPOTUBIICHUSI CPEJIbI

26 Hasnenue. ['mapocratuiyeckoe JaBieHUE.
Cuita Apxumena
AOCOTIOTHO TBEPAOE TEIO.

27 [locTynarenbHOE U BpallaTeIbHOE
JBUKEHHE TBEPJOTO Tena

73 MOMEHT CUJIbI OTHOCHUTEIIBHO OCH
BpateHus. [lneqo cubl

29 CroxeHue cuil, NPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TskecTH Tena. Y cinoBus




paBHOBECHsI TBEPIOTO Tea. Busr
paBHOBECHS

30

Pemenne 3amau

31

KoHnTtponbHas paboTa o teme "J{[uHamuka.
CraTtuka TBEep0ro tena"

32

HMMiynec MaTepuanbHOM TOYKH, CUCTEMBI
MaTrepuaiabHbIX Touek. LleHTp mace
CUCTEMBI MaTEpHAJIbHBIX TOUEK. Teopema o
JBIKCHUH LIEHTPA Macc

33

I/IMHyJIBC CHJIBI 1 USMCHCHUC UMITYJIbCa
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaxkTnBHOE NBHKEHHE

34

MoMmeHT umnysibca MaTepUAIIBHON TOUKH.
[IpencraBienue 0 COXpaHEHMU MOMEHTA
MMITyJIbCa B LIECHTPAJIBHBIX MOJIAX

35

Penrenue 3agau

36

PaboTa cusibpl Ha MAJIOM M Ha KOHCYHOM
nepemetnieHuu. [ paduueckoe
Ipe/ICTaBlICHUE Pa0OThI CHIIbl. MOIITHOCTD
CHJTBI

37

Kunetnuaeckas sueprus. Teopema 06
N3MEHEHUH KUHETHUECKOU SHEPIrun
MaTepHUaTbHOM TOUKH

38

[ToreHnManbHBIE U HETIOTCHIIMAIIBHBIE
cunsl. [loTeHnmansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

39

TpCTBH KOCMHUUCCKast CKOPOCTb. CBs3b
pa6OTBI HCTIOTCHIMAJIBHBIX CHII C




M3MEHEHHEM MEXaHHYECKON HEPTUn
CUCTEMBI TeJl. 3aKOH COXPaHEeHHUS
MEXaHUYECKON YHEPruu

anyrne " HEYIIPYTHUEC CTOJIKHOBCHU.

40 VYpaBHenue bepHymnu a5 ueanbHOM
KUIKOCTH

41 KonrponbHas padora 1o Teme "3aKoHbI
COXpaHEHHs B MEXaHHUKe"
PazBuTue npeacraBieHuid 0 Ipupoie

42 ternoTel. OcHOBHBIE noJoxkeHust MKT.
Juddyzus. BpoyHoBckoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U

43 TBEPABIX TEJ. XapaKTep ABUKECHUS U
B3aMMO/ICHCTBHUS YaCTHI] BEIIIECTBA
Macca u pazMepbl MOJIEKYJT (aTOMOB).

44 KonnuectBo Bemectna. [TocTostHHAsS
ABoraapo

45 Temnepatypa. TemnoBoe paBHOBECHE.
[ITkana [ennscus

46 Penrenue 3agau

47 Uneansublii ras. I'a3oBble 3aKOHEI

43 Ypasaenue Menzeneesa-Knaneiipona.
Pemenue 3anau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
JanbToHa

50 W3omporieccrl B U1€aibHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA

51 I'paduaeckoe npencraBneHne




M30TIPOIIECCOB: U30TEpPMa, U30X0Pa,
n3zobapa

52

OcHoBHoe ypaBHeHne MKT

53

Penrenue 3agau

54

CBs13b aOCOJIIOTHOM TEMIIEPATYPHI
TEPMOJIMHAMHYECKON CUCTEMBI CO CpeHEN
KUHETHYECKOW YHEpPIrUeil MOCTYNaTeIbHOT O
TETIJIOBOTO JABMKECHUS €€ 9acTHUI]

55

O06001IeHne U cCUCTEMATH3ALIHS 3HAHUH 110
teme "OcHoBsl MKT"

56

Konrponsnas padora no teme "OCHOBBI
MKT"

57

TepmoanHamuueckas cuctema. 3aaHue
BHEWIHUX ycnoBul st T/l cucteMsl.
BHelnue u BHyTpeHHUE TapaMeTpBl.
[TapameTpsl T/] cucTembl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONMCHIBAIOIIUX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

58

HyneBoe Hauano TepMOMHAMHUKH.
Camornpou3sBoJibHas penakcanus T/]
CHUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59

Monenb uneaapLHOro raza B
TEPMOJANHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOU MOJIEIIU

60

VYpaBuenue Menneneepa-Knaneiipona u
BBIPAKECHUE JUISL BHYTPEHHEN SHEPrUuu

61

BeipakeHue 17151 BHyTpEHHEH SHEPTUn
0JIHOATOMHOT'O HJIEaJIbHOT'O Ta3a.




KBazucrarndeckue U HECTATHYECKHE
IPOIIECCHI

62

DneMeHTapHas paboTa B TEPMOJIUHAMHUKE.
Brruncnenue pabotsl o rpaduky mnpoiecca
Ha pV-auarpamme

63

Terutonepenaya kak crocod N3MEHEHHS
BHYyTpeHHe# sueprun Tl cuctemsl 6e3
COBepILEHUs pabOThbI

64

KoHBek1us, TernaonpoBOHOCTb,
U3IIy4CHHE

65

KoanuectBo TemnoTel. TemioéMKOCTE Teaa.
VYenbHas u MosipHas TEIIOEMKOCTH
BEIIIECTBA. Y IeJbHAS TEIJIOTa CTOPAHMS
TOILJINBA

66

Pacuér KonmyecTBa TEIIOTHI IIPU
TeIIoneperaye

67

[Tonsitue 00 aguabaTHOM TpoIEcCe.
[IepBblii 3aK0H TEPMOJUHAMUKHI

68

KonuuecTBo TemioTsl U paboTa Kak Mepbl
M3MEHEHUs1 BHyTpeHHel s3Heprun T /1
CHUCTEMBI

69

Bropoii 3aKk0H TEpMOIMHAMUKH TSI
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoGpatumMocTs NpUpoIHBIX
IPOILIECCOB

70

IIpuHIMIIBI 1EACTBUS TEMJIOBBIX MALIWH.

KIIJ

71

Maxkcumansroe 3Hadenre KIIJI. Iukin




Kapno

72

Pemenne 3amau

73

DKOIOTHYECKUE aCHEKTHI UCIIOIb30BaHU
TEIUIOBBIX aABUraTeiei. TemioBoe
3arps3HEHUE OKPYKAIOIIEH CpeIbl

74

Pemenne 3amau

75

O0001IEeHne U cUCTEMATH3AIHS 3HAHUN 110
teme "TepmonnHamuka. TerioBbie
MalIHb"

76

Konrponsnas pabota o teme
"Tepmonunamuka. TenaoBble MALIUHbI"

77

[TapooOpa3zoBaHue U KOHAECHCALUSL.
Hcnapenue u xurnenue. Y ienpHas TeIioTa
napooOpa3oBaHuUs

78

HaceblieHHble 1 HEHACHIIEHHBIE MAPHI.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JIaBJICHUS HACHIIIICHHOTO Tapa OT
TEMIIEPATyphl, UX HE3aBUCUMOCTD OT
00BEMa HACHIIIIEHHOTO Napa. 3aBUCUMOCTb
TEeMIIEpPaTyphbl KUTICHUS OT JaBJICHUS B
JKHJIKOCTH

79

Brnaxxnocts Bo3yxa. AGCONOTHAS U
OTHOCHUTEJIbHAS BIAKHOCTh

80

Penrenue 3agau

81

Teépnoe teno. Kpucraimmueckue u
amop(dHbIe Tena. AHU30TPOIHUSI CBOMCTB
KpHUCTAJIOB

82

[InaBnenue u kpuctayuu3anus. Y geiabHast




TerioTa asnenus. Cyonumanus

&3

Hedopmanuu TBEpIOTO Tena. PacTskenue
u cxatue. Casur. Moayne FOnra. [Ipegen

yrapyrux aedopmarmii

84

TemioBoe pacIupeHne KUAKOCTEN U
TBEPJBIX T€JA. AHTAPMOHHU3M TEILJIOBBIX
KosieO0aHUi 4acTHUIl BEIIeCTBA

&5

[IpeoOpa3zoBanue sHEPTUH B Pa30BBIX
nepexoaax

86

YpaBHeHUe TEII0OBOrO Obananca

87

Pemenue 3amau

88

[ToBepxHOCTHOE HaTsIKeHHE. KanmiuisgpHbie
sBJEHU. J{aBieHne MoJ UCKPUBIEHHON
MOBEPXHOCTHIO xKuAKoCcTH. DopMmyna
Jlannaca

89

O00011eHNEe U cCUCTEMATU3AMS 3HAHUHN 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3zoBble Iepexobl"

90

KonrponbHas padora o Teme "ArperatHbie
cocTosiHMs BellecTBa. Pa3oBbie mepexonl"”

91

OnexTpu3anus Tell U e€ MPOosIBICHUS.
DnexkTpuueckuii 3apsia. /[Ba Buna
AJIEKTPUUYECKUX 3apsiioB. [IpoBoHMKY,
JUBJIEKTPUKU U TTOJIYTIPOBOIHUKU

92

DneMeHTapHbIN 3JIEKTPUUECKUN 3apsi.
3aKOH COXpaHEHHUs AIIEKTPUYECKOrO 3apsaa

93

BzaumoperictBue 3apsaoB. Toueunsie
3apsabl. 3akoH Kynona




94

Penrenue 3agau

95

DnekTpuueckoe nonie. Ero nelicteue Ha
AIEKTPUIECKHUE 3aPSIIbI

96

Hanpsxk€HHOCTD ANEKTPUYECKOTo MOsl.
[TpoOHbIit 3apsia. JInHNM HANPSHKEHHOCTH
aneKTpudeckoro nosst. OqHOpoaHOE
AIEKTPUUECKOE T0JIe

97

[ToTeHIMaIBHOCTD ANEKTPOCTATUYECKOTO
nojsi. Pa3HOCTh MOTEHIMAIOB U
HapsHKEHNe

98

IloTennuanbHas SHEPTIuUs 3apsaaa B
QJICKTPOCTATUYCCKOM IIO0JIC. HOTCHL[I/IaJ'I
SJICKTPOCTATUYCCKOI'O IOJIA

99

CBs13b HAaNPSKEHHOCTH TT0JIS U Pa3HOCTHU
MIOTEHIUAJIOB JUJIS QJIEKTPOCTATUYECKOTO
T0JIA

100

IIpyHIMI CyNEPIO3UIIMH IIEKTPUIECKUX
noJieu

101

Pemenue 3amau

102

[Tone Toueunoro 3apsana. [lose paBHOMEPHO
3apsKEeHHOU cepbl

103

[Tone paBHOMEPHO 3apsHKEHHOTO MO0 00BEMY
mapa. [lone paBHOMEpPHO 3apsKEHHOM
0EeCKOHEYHOM MII0CKOCTH

104

[IpoBOAHMKY B 3JIEKTPOCTATUUYECKOM IIOJIE.
VYcnoBue paBHOBECUS 3apsI0B

105

I[I/IBJ'ICKTpI/IKI/I U MOJIYIIPOBOAHUKHU B
SJICKTPOCTATUYCCKOM I10JIE




106

Konaencarop. 21eKTpoEMKOCTh
KOH/IEHCATOPAa. DIEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCAaTOpa

107

HapannenLHoe COCAMHCHHUEC KOHACHCATOPOB

108

ITocnenoBareIbHOE COEQUHEHNE
KOHJICHCATOPOB

109

3Hepr1/1;1 3apAKCHHOI'O KOHACHCATOpA

110

Penrenue 3agau

111

JIBro>KeHuE 3apsKEHHOW YaCTHIIbI B
OZHOPOJHOM BJIEKTPUYECKOM I10JIE

112

Pemenue 3amau

113

O00011eHNe U cCUCTEMATU3AMs 3HAHUN 110
teMme "Dnekrpuyeckoe nosie"

114

Konrponsnas pabota o teme
"DnexTpuyeckoe nose"

115

Cwuira toka. [TocTodHHBII TOK. Y CIIOBUSA
CYIIIECTBOBAHHUSI IOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116

Uctounuku Toka. Hanpsixxenne u 3/1C

117

3axon OMa 1)1 yyacTKa L.
DIEeKTPUUECKOEe CONPOTHUBIIEHUE

118

3aBUCHUMOCTb CONPOTUBIIEHUS OJHOPOAHOTO
MIPOBOJTHUKA OT €0 JIJTUHBI U TIIOMA TN
MOTIEPEYHOTO CEUCHUS

119

VY enpHOE CONPOTUBICHUE BEUIECTBA.
Pemenue 3amau

120

[TocnenoBareapHOE, TApaLICIBLHOR,
CMEIIaHHOE COCAMHEHHUE ITPOBOTHUKOB




Pacu€T pa3BeTBIEHHBIX IEKTPUUECKUX

121 . 1
nenei. [Ipasuna Kupxroda

122 Pemenne 3amau 1

123 Pabota amekTpuueckoro Toka. 3akoH 1
Jxoyna —Jlenna

124 Pemenne 3amau 1
MOMHOCTD 3JEKTPUYECKOTO TOKA.

125 TerroBass MOIITHOCTH, BIACIIEMas Ha 1
pe3ucTtope

126 Pemenne 3amau 1

127 O/1C n BHyTpeHHEE CONIPOTUBIICHNE 1
HCTOYHHKA TOKAa

128 3akon Oma 1t TOJTHOM (3aMKHYTOM ) |
ANEKTPUYECKON e

129 Penrenue 3agau 1

130 MOoIIHOCTE UICTOYHHKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KonzaeHncarop B Lienu NOCTOSTHHOTO TOKa 1

133 Penrenue 3agau 1

134 Pemenune 3amau mo reme "llocTOSTHHBIN |
ANEKTPUUECKUN TOK"

135 Penrenne 3aga4d mo treMme "T1oCTOSHHBIN 1
ANEKTPUIECKUN TOK"

136 Pemenune 3amay mo reme "llocTOSTHHBIN |
ANEKTPUYECKUN TOK"

137 O00011eHNe U CUCTEMATU3AMs 3HAHUN 110 1

teMe "[locTosIHHBIN 1eKTpUYecKuil TOK"




138

KonTtponbHas paboTa o Teme
"ITocTosIHHBIN ANIEKTpUYECKUl TOK"

139

OnekTpuueckas IPOBOJUMOCTD PA3IMUHBIX
BEIIECTB. DJIEKTPUUECKHUI TOK B METaJIaX.
CBepX1IpoBOAMMOCTD

140

DNeKTpUYECKHUM TOK B pacTBOpax U
pacIiuiaBax 3JIeKTpoJauToB. 3akoHbl Dapanest
JUTSL DIIEKTPOIIN3a

141

DNeKTpuyYecKui TOK B razax. [lnazma

142

DNEeKTpUUECKUM TOK B BaKyyMe.
BakyymHbie ipu6opsl

143

:‘)J'IGKTpI/I‘IeCKI/Iﬁ TOK B ITIOJIYIIPOBOAHHUKAX

144

[TomynpoBOIHUKOBBIE TPUOOPHI

145

Du3HUeCKU IPAKTUKYM 110 TEME
"N3mepeHune cuibl TOKA U HAPSHKEHUS B
LIENH TOCTOSIHHOTO TOKA MPH TOMOIIHX
AQHAJIOTOBBIX U MU(POBBIX H3MEPUTEITHEHBIX
npubopoB" win "3HAKOMCTBO ¢ IH(PPOBOI
nabopatopueii o ¢pusuke. [Ipumepst
U3MepeHus: GU3NYECKUX BEITHUUH MPU
MMOMOIIY KOMIBIOTEPHBIX JaTYUKOB"

146

Pu3HUECKU IPAKTUKYM I10 TEME
"H3y4eHre HepaBHOMEPHOTO JIBUKEHUS C
LIEJIbIO OIIPENIEIICHUS] MTHOBEHHOU
ckopocTH"

147

Pu3HUECKU IPAKTUKYM I10 TEME
"N3MepeHue yCKOpEeHHUsl IpU
IPSIMOJIMHETHOM PABHOYCKOPEHHOM




IBIDKCHUY 110 HAKJIOHHOU INTIOCKOCTH'" MU
"UccnenoBanue 3aBUCUMOCTH TIyTH OT
BPEMEHHU IPU PABHOYCKOPEHHOM
IBHKeHUN"

148

Du3nYeCKU MPaKTUKYM 110 TEME
"N3mepeHue yCKOpeHUs CBOOOIHOTO
najgenusa" win "M3ydyenue ABUKEHUS Tea,
OpOLIEHHOTO TOPU30HTATIBHO"

149

Du3nYeCKU MPaKTUKYM 110 TEME
"N3yueHne IBMKEHUS TeJla IO OKPY)KHOCTH
C TIOCTOSIHHOM IO MOAYJIIO CKOPOCTBhIO" WIIN
"HccnenoBaHue 3aBUCUMOCTH NIEPHOA
oOpalieHns KOHHYECKOro MasgTHUKA OT €ro
napameTpoB"

150

Pu3HUECKU IPAKTUKYM I10 TEME
"M3MepeHue paBHOAECUCTBYIOIIEH CHIIBI
NP ABWKEHUH OpyCKa M0 HAaKJIOHHOM
mrockocTi" wim "[IpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHH JIBIKCHHS OpycKa
110 HAaKJIOHHOM TVIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macchl”

151

Du3nYECKU MPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCUMOCTH CHII
YIPYIOCTH, BOSHUKAIOIUX B MPYKUHE U
pe3uHOBOM 00pa3sie, oT ux aedopmarun”
unu "M3yueHne NBUKEHUSI CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON YEpe3
JIErkuit OJIoK"

152

Pu3rUeCKUi IPAKTUKYM 110 TEME




"Uzmepenue kodddumreHTa TpeHus mno
BEJIMUMHE YIJIOBOT0 KO3 uirenrTa
3aBucumoctu Frp(N)" wnu "HUccnenoBanue
JIBIDKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH € IEPEMEHHBIM KO3 PUIIMEHTOM
Tpenust" win "V3yuenue IBIKEHUs Ipys3a
Ha BaJly C TpeHUEM"

153

Pu3HUECKUN IPAKTUKYM I10 TEME
"UccnenoBanue yciaoBU paBHOBECHS
TBEPIOTO TeJIa, UMEIOIIETO OCh BpaleHus"
wn "KoHcTpyHnpoBaHH€e KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "U3yuenue
YCTOMYMBOCTHU TBEPIOTO TEJIA, HUMEIOIIETO
IomaAs onopsl"

154

Pu3HUECKU IPAKTUKYM I10 TEME
"N3MepeHue UMIynbca Tena 1o
TopMO3HOMY IyTu" unu "M3mepenne cuibl
TATH, CKOPOCTU MOJEIH 3JIEKTPOMOOUIISL U
MOIIHOCTH cuibl Tsru'" unu "CpaBHeHue
WU3MEHEHHUS UMITyJIbCca TeJla C UMITYJIbCOM
cunbl" niu "HccnenoBaHue cOXpaHEHUs
MMITYJIbCA MPU YOPYTOM B3aHUMOJIEUCTBUM"
win "M3MepeHne KUHEeTUYEeCKOM SHeprun
Tesa 1o TOPMO3HOMY ITyTH"

155

Pu3rUeCKUi IPAKTUKYM 110 TEME
"N3ydyeHne u30TepMUUYECKOTO Mpolecca
(pekoMeH0BaHO HCIIOIb30BaHHE

g poBoit tabopatopun)" win "M3yueHue
M30XO0pHOro npouecca” win "M3yuenue




n3zobapuoro nporecca” unu "[IpoBepka
ypaBHEHUS COCTOSTHUSA"

156

Pu3nUeCKUi IPAKTUKYM 110 TEME
"U3Mepenue ynenbHOM TEII0EMKOCTH" Ui
"UccnenoBanue npoiecca OCTbIBaHUS
BemectBa" min "Mccaenosanue
aanabatHoro npornecca” i "M3ydyenue
B3aUMOCBS3U YHEPTUU MEKMOJIEKYISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATypPhl KUTICHHS
JKUAKOCTEN"

157

Pu3HUECKU IPAKTUKYM I10 TEME
"N3yueHre 3aKOHOMEPHOCTEN UCTIapEHUs
xkuakocrei" unum "M3Mepenue yaenbHOU
TEIJIOTHI TUIaBJIeHus Jibaa" uinu "M3ydenue
CBOICTB HACBIIIEHHBIX apOB" MU
"N3mepenne abCOMOTHOMN BIAXKHOCTH
BO3/1yXa U OLIEHKA MaccChl MapoB B
nomenieHun". smepenue kodpdumnmeHta
MMOBEPXHOCTHOTO HATSHKEHUS

158

Du3HUeCKU IPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus YHepruu
3apsHKEHHOTO KOHIECHCATOPA B YHEPTHUIO
u3NydeHus cBeroanoaa’ unu "M3ydenne
IIPOTEKAHUsS TOKA B LIENH, COAECPKAILEH
koHzaeHcarop" i "Pacnpenenenue
Pa3HOCTH NMOTEHIUANIOB (HANPSKEHUs) IPH
MIOCJIEJOBATEIILHOM COECINHEHUHU
KOH/IeHCaTopoB"

159

Pu3HUECKUN IPAKTUKYM I10 TEME




"HccneqoBaHue CMENIAHHOTO COEIUHEHNS
pe3uctopoB" unu "M3Mepenue yneabHOro
CONPOTHUBJIEHUS IPOBOJIHUKOB" WK
"UccnemoBaHue 3aBUCHMOCTH CHIIBI TOKA OT
HaIPSKEHUS TSl JIaMIThl HaKaJIuBaHUs "

160

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"Habmroenue amekrponusa’ uimm
"N3mepenue 3apsaa 0THOBAJIEHTHOTO HOHA"
nnu "Uccienosanue 3aBUCUMOCTHU
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl" win "CHsATUE BOJIBT-
aMIIEpHOM XapaKTEepUCTUKH auoaa"

161

PesepBHblii ypok. O60011eHHE 1
cUCTeMaTH3alys 3HaHUIl 110 TeMe
"Kunematuka"

162

Pesepsuslit ypok. O60011IeHNE U
CUCTEeMaTH3allus 3HaHUH 110 TeMe
"Imaamuka"

163

PesepBHbIil ypok. O60011eHNE U
cucreMaTusanus 3HaHui 1o reMme "CraTtuka
TBEpAoro Tena'"

164

PesepBubril ypok. O600meHIE 1
cHUCTeMaTH3alus 3HaHUH 1o TeMe "3aKOHbI
COXpaHEHMsI B MEXaHHUKe"

165

PesepBHblit ypok. O60011eHNE 1
cucreMaru3aiys 3HaHui Mo TeMe "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOI Teopun”

166

Pesepsuslit ypok. O60011IeHNE U
CHCTeMAaTH3allus 3HAHUH 110 TeMe




"Tepmoaunamuka. TernaoBbie MalIvHb"

167

PesepBHbIil ypok. O60011eHNE U
CHCTEMAaTH3aIMs 3HAHUH 110 TEME
"ArperaTHble COCTOSIHUS BEIIIECTBA.
®da3oBbie nepexoab”

168

PesepBHbIil ypok. O60011eHNE U
CUCTCMaTU3alusa 3HAHUH TI0 TEME
"Onexrpuueckoe noie"

169

PeseprubIil ypok. O60061eHIE 1
cUcTeMaTH3alys 3HaHUH 110 TeMe
"TTocTOSIHHBIN AJIEKTpUYECKUI TOK"

170

PesepBHblit ypok. O60011eHNE 1
cucTeMaTu3anys 3HaHuy mo teMme "Toku B
pasznuYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16




11 KJIACC

Ne
n/n

Tema ypoka

Koaun4yecTBo 4acoB

KonTpoabHble

Bcero
padoThI

IIpakTHyeckue
padoThbI

Jlara
U3y4yeHus

DJIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

B3auMoeiicTBre MOCTOSTHHBIX MAarHUTOB U
MIPOBOJIHUKOB C TOKOM. MarHuTHoe mosie.
['unore3a Amnepa

Bexrop marautHoi uaaykuuu. [Ipunimn
CYINEPITO3UIIMY MATHUTHBIX MoJen. JInnun
MarHuTHON MHAYKIIUU

MarsauTHoe 1moJjie TPOBOHUKA C TOKOM.
OneIT Dpcrena

Cuna Amrnepa, €€ HanpaBJIEHUE U MOAYIIb

Pemenue 3amau

[Ipumenenue 3akoHa Amrepa.
DneKTpou3MepUTeIbHbIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBI€eHUE U MOIYJIb.
JIBr>keHME 3apsSKEHHOW YaCTULIbI B
OJHOPOJTHOM MarHUTHOM T0JIE

Pentenue 3agag

PaGora cunsl Jlopenma

Penrenue 3agau

11

Mar»uTtHoe 110JI€ B BEILIECTBE.
deppoMarHeTuky, napa- U IuaMarHeTHKU

12

OcHOBHBIE CBOMCTBA (heppOMArHETUKOB.
[Tpumenenne GpeppoMarHeTUKOB




13

Penrenue 3agay mo reMme "MarautHoe mose"

14 Pemenune 3amad nmo teme "MarautHoe 1oJjie"”

15 SIBieHHE PIEKTPOMArHUTHON UHIYKIIUH.
[ToTok BeKTOpa MarHUTHON MHAYKLIUU

16 OJIC nHAYKIII

17 3aKO0H AIEKTPOMArHUTHON UHIYKIHH
Dapanes

18 Buxpeoe anexkrpuueckoe nose. Toku Dyko

19 OJIC MHAYKIMY B ABUKYIIAXCS
MIPOBOTHUKAX

20 Penrenue 3agau

21 [TpaBuiio Jlenua

” NupyktuBHOCTH. KaTylka MHIYKTHUBHOCTH
B IIEIIU ITIOCTOSIHHOT'O TOKA

” SAsnenne camounaykiuu. 3J1C
CaMOWHTyKITHH

24 DHeprusi MArHUTHOTO TIOJIsI KATYIITKU C
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Penrenue 3agau

2% O06o0mmenue U cucTeMaTu3alys 3HaHUH 110
TeMe "DIIeKTpoIMHaMHUKa"

7 KoHnTtponbHas paboTa 1o Teme
"DnexTpoauHamuka"

78 Koneb6arensHas cuctema. CBOOOTHBIC
konebanus. 'apmoHnyeckue Konebanus

29 KunemaTnueckoe ¥ TMHAMHYECKOE

OIMMCaHHE KOJIEOATEIbHBIX ABHKEHUI




DHepreTuyeckoe onucanue. BoiBos
JAUMHAMHWYCCKOI'O OITMCaHUSA FapMOHI/I‘IGCKI/IX

30 KOJICOAHUH U3 X SHEPreTHYECKOTO U
KUHEMaTUYEeCKOT'0 ONMCaHUs

31 Amrmutyna u $asza koiaedbaHui
Ilepuon u yacrota xonebanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJIeOaHU

32 MaTeMaTH4ecKoro MastHuka. [lepuon
CBOOOJIHBIX KOJICOAHUMN TTPY>KUHHOTO
MasiTHHKA

1 3aryxatomue Konebanus. BeiHyxieHHbIe
Kosiebanus. Pezonanc

34 ABTOKONIECOaHUS

35 Pemenue 3anau

36 VYpoxk-koHpepeHuus "MexaHnueckue
Kosie0aHus B My3bIKaJIbHBIX HHCTpyMEHTax"

37 O000611eHre U crucTeMaTu3alys 3HaHU| 10
teMe "Mexannueckue Konebanus"

18 DNeKTpOMarHuTHbIE KOJIeOaHusl.
KonebaTenpHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILTATYIBI

39 3apsifa KOHJIEHCATOpa C aMILJIUTYA0M CHIIbI
TOKa B KOJIeOATETbHOM KOHTYpE

40 3aKOH COXpaHEHHs SHEPTUU B UI€ATLHOM
Kos1e0aTeIbHOM KOHTYpE
3aTyxarlIlue 3IeKTPOMarHuTHbIE

41 KosieOaHus. BeIHyX1eHHbIE

SJICKTPOMArHuTHBLIC KoJieOaHUs




[Tepemennslit Tok. Pe3aucTop n KoHAEHCATOP

42 B LIETIA TIEPEMEHHOT0 TOKa

43 Karyimika HHIyKTUBHOCTH B IIENTH
MEPEMEHHOT0 TOKa

44 3akon Oma J1sl AJIEKTPUYECKOH LENH
MEPEMEHHOT0 TOKa
MOoIHOCTh NEPEMEHHOTO TOKA.

45 AMIUTUTYAHOE U JEUCTBYIOIIEE 3HAUCHUE
CHUJIBI TOKA U HAIIPSKEHUS

46 Pe3oHaHC B a5ieKTpuUecKoi nenu

47 Pewenue 3anau
WneanwsHbiif TpanchopmaTop.

48 [TpousBoACTBO, Mepeaya U MoTpedICHNE
AIEKTPUYECKON SJHEPTrUU
DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE

49 anekTposHepruu. KynbTypa ncnonab3oBaHus
AJIEKTPOIHEPTUH B IOBCEIHEBHOM KU3HU

50 Pemenue 3amgau

51 Penrenue 3agau

5) O06001eHre 1 cucTeMaTru3als 3HaHUH 110
Teme "DIeKTpOMarHuTHhIE KojeOaHus"

53 MexaHuyeckre BOJHBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJTH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Wudpas3syk u yaptpassyk. lllymoBoe

3arpsi3HEHUE OKPY)KAIOIICH CpelIbl




57

Penrenue 3agau

58

3JICKTpOMaFHI/ITHBI€ BOJIHEI. I/ISJIy‘IeHI/Ie
SJICKTPOMArHUTHBIX BOJIH

59

DHeprus MeKTPOMarHUTHBIX BOJIH.
CBoiCTBA 2JIEKTPOMArHUTHBIX BOJTH

60

[Txana 3J1eKTPOMarHUTHBIX BOJIH.
[TpumeHeHue 31eKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY

61

[TpuHIMIIBI paIROCBSI3U U TEIIEBUICHUS.
Paanonokanust. DneKTpOMarHuTHOE
3arps3HEHUE OKPYKAIOIIEH cpeibl

62

Kontponbnas padota o teme "Konedanust
Y BOJTHBI"

63

CgeT. 3aKOH NPSIMOJIMHEIHOTO
pacnpocTpaHeHusl cBeTa

64

Pemienue 3a1a4 Ha NpUMEHEHUE 3aKOHA
IPSIMOJIMHENHOTO pacpoCTpaHEeHUsI CBETa

65

Otpaxenue cera. Ilnockoe 3epkaio.
Cdepuueckoe 3epkaino

66

[Tpenomnenne cBeta. AGCONIOTHBINA U
OTHOCHUTEJIbHBIN [MOKa3aTesb NPeIOMIICHUS.
[losiHOE BHYTpEHHEE OTpaKEHUE.
IIpenenpHblil yroi NOJHOTO BHYTPEHHETO
OTpaKeHUs

67

Pemenne 3a71a4 Ha IPUMCHCHUC 3aKOHOB
OTPAXKCHUS U IIPCIIOMJICHUA CBCTA

68

Xop siydeit B mpusMe. Jlucnepeus cBera.
CnoxHsbIii coctaB Oenoro csera. Llpet




JIunzpel. ®OKyCHOE pacCTOSTHUE U

69 ONITUYECKAasl CUJIA JIMH3BI

70 [TocTpoenne n300pakeHHI B JIMH3AX U UX
cucTemMax. YBeIUYeHHUE JTUH3bI
Pemenue 3a1a4y Ha MOCTpOEHHE

71 N300paKeHM, OJIy4aeMbIX C IIOMOILBIO
JIVH3

72 I'1a3 kak ontuyeckas cuctema

7 Pemenue 3amay. [Ipeaens: npuMeHUMOCTH
reOMETPUYECKON ONITUKH

74 CKopocTb CBETa U METO/IbI €€ U3MEPEHUS

75 Jucnepcus cBeta

76 WuTepdepenus crera

77 KorepeHTHBIE HICTOUHUKH. Y CIIOBUS
Ha0JII0/IeHNsI MAKCUMYMOB U MUHHUMYMOB

78 Pemrenue 3amau

79 [Tpumenenue uaTEpPEepeHINN

80 Judpakuus csera

21 Hudpakimonnas pemérka. Y cioBue
HaOJIOICHNS TJIABHBIX MAKCUMYMOB

82 Pemenue 3anau

23 [Torepe4HOCTh CBETOBBIX BOJIH.
[Tonsipuzanusa cera

84 Pemenne 3anau

85 CBeToBBIE sIBJICHUS B IPUPOJIE

26 O06001IeHre U CUCTEMAaTU3ALM 3HAHUI 11O

Teme "Omnruka"




87 KontponbHas paboTa mo Teme «OnTrka» 1
['paHUIBI TPUMEHUMOCTH KJIACCHYECKOM

88 MEXAaHHUKH. 3aKOHBI JIEKTPOJIMHAMUKH U 1
MIPUHIIAIT OTHOCUTENIbHOCTH

29 [TocTynaTel cnenuansbHOM TEOPUU 1
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAJL.
[Tpeo6pazoBanus Jlopenna. Yciosue

90 NPUYUHHOCTH. OTHOCUTEIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMe/1JIEHuEe BPEMEHU U
COKpAIlleHUE JITUHBI

01 DHeprus v UMIYJIbC PEISITUBUCTCKON |
YaCTHIIbI

9 CBsi3b MaCCBI C SHEPTUEN U UMITYJILCOM )
PENSTUBUCTCKON YaCTHUIIBI. DHEPTHSI IIOKOS

93 PaBHOBECHOE TEMIIOBOE U3ITyUEHUE 1

94 3akoH cmenieHus Buaa 1

95 I'mnoreza M. Ilnanka o kBanTax. @oTOHBI 1

96 DHeprus U uMIyibc GpoToHa 1

97 ®otoadpdext. OnbiTol A. I'. CTonerona. 1
3akoHsl potodddexra

08 VYpaBHeHue DiiHmreitHa 11 GoTorpdexTa. |
"Kpacnas rpanuna" ¢pororddexra

99 JaBnenue ceeta. OmnpiTel [1. H. JIebenena 1

100 BomnHoBEIE CBOMCTBA YaCTHIL 1
Bonnbl ae bpoins. Jlnuna BoaHBI 1€

101 Bpoiinst 1 pazmepsl 0051acTH JTOKaTU3aIUA 1

JIBUKYILIECS YaCTHIIBI




102

KopnyckynisipHO-BOJHOBOM 1yaliu3m

103 Judpakius 31eKTPOHOB Ha KPHUCTAJIAX
Crenunguka u3sMepeHuid B MUKPOMHUPE.

104 CooTHolIeHUsI HeONpeAeIEHHOCTE!
I'eitzenbepra

105 Pemenwne rpaduueckux 3amad

106 Pemenue pacuérHbix 3a1au
KontponbHas pabota mo TemMam: "OCHOBBI

107 CTQO", "KopryckymasipHO-BOJTHOBOM
nyanu3m"

108 OnbITHI IO UCCIIEIOBAHUIO CTPOSHHUS aTOMA.
[Tnanerapnas moxaens aroma Pesepdopaa

109 [Toctynatel bopa

110 Bunel criektpoB. CeKTp ypOBHEN 3HEPTUU
aToma BOJIOpOJia

11 CrioHTaHHOE ¥ BBIHYXKICHHOE H3JTy4eHUE
CBeTa

112 Jlazep
Hyxnonnas moxens sapa ['elizendepra-

113 WBanenko. 3apsia 1 MacCOBOE YMCIIO sAIpa.
N3oronsl. PagnoaktTMBHOCTH
3aKoH paJiMOaKTUBHOTrO pacnana. CBoiicTBa

114 MOHU3HUPYIOUIETO U3JIydeHMs. BiausHue

PaarOaKTUBHOCTH HA KUBBIC OPraHU3MBI.
Ho3nmerpus

115

DHeprusi CBA3U HYKJIOHOB B siJipe. SlnepHbie
cuibl. Jledext maccel anpa. SnepHbie
peakmuu. Anepusie peakTopsl. [Ipodiemsl




YIPaBISEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYeCKHe aCIIEKThI PA3BUTHS SIIEPHOM
SHEPreTUKU

116

MeTopl peTuCTpalvy U UCCIIEOBAHMS
JJIEMEHTApHBIX YacTull. OyHIaMEeHTaJIbHbIC
B3aUMOJECUCTBUA. baproHbI, ME30HBI 1
nentoHsl. [Ipencrasnenue o CtangapTHOM
Mozenu. KBapk-rirooHHast MoAeb aipOHOB

117

®usuka 3a npeaenamu CTaHIapTHOU
Moaenu. TéMHas Matepust U TEMHAs
sHeprus. EMuHCTBO pU3MUECKOi KapTHHBI
Mupa

118

DTarnbl pa3BUTUS ACTPOHOMHH. 3HAYCHUE
aCTPOHOMUU

119

[TpuMeHMMOCTD 3aKOHOB (PU3HUKH JJIS
00BsCHEHUS IPUPOJIBI KOCMUYECKUX
00BEKTOB. METOIbI aCTPOHOMHYECKUX
HACCIEIOBaHUH

120

COBpeMeHHbIC OIITUYCCKUC TCICCKOIIBI,
pPagruoOTCIICCKOIIBI, BHeaTMOC(pepHaﬂ
ACTPOHOMUA

121

Bun 38é€3aH0r0 Heba. Co3Be3ausi, spKue
3Bé3I[bI, IIIIaHCThI, X BUAUMOC ABUKCHHUC

122

Comnueunas cuctema. Conuue. ConHeunas
aKTUBHOCTb. McTounuk sHeprun CoJiHIa U
3BE3]T

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Juarpamma "crieKTpasIbHBIN KJ1acc —




CBETUMOCTEL"

124

3BG3I[BI TJIaBHOM MOCIEI0BATEILHOCTH

125

Buytpennee ctpoenue 38€31. CoBpeMEHHbIE
MPEJICTABICHUS O TPOUCXOKICHUU U
spostronni CoJtHIIA U 3BE3. DTalmbl )KU3HU
3BE3/]

126

Mneunsiii Ilyre — Hama ['anakruka. Tunst
rajJlakTUK. YEpHbIE OBIPBI B ApaX TaJaKTUK

127

Bcenennas. Pacuimpenne Beenennoii. 3akox
Xab606ma. Teopust bonbiioro B3peIBa.
PennkroBoe nsnyuyenue

128

MacmrabHast ctpykTypa BeeneHnHoid.
Meraranaktuka

129

Hepeménnsie mpo6iieMbl aCTPOHOMUU

130

OuU3nYeCKUil IPAKTUKYM 110 TEME
"HccneqoBaHnue MarHUTHOT'O IT0JIA
MMOCTOSTHHBIX MAarHUTOB" WJTH
"HccnenoBaHue cBOWCTB
deppomarnerukos" unn "HccnenoBanue
JIEHCTBUS NIOCTOSIHHOTO MAarHUTa Ha PaMKy C
TOKOM"

131

@U3NYECKUI IPAKTUKYM I10 TEME
"N3mepenue cuiibl Amnepa” win "H3yuenune
3aBUCUMOCTH CHJIbI AMIIepa OT CUJIbI TOKa"
unu "OnpeaeneHre MarHiTHOW UHIYKIIMU
Ha OCHOBE U3MepeHMsl cuiibl Amnepa”

132

@U3NYECKUM PAKTUKYM 110 TEME
"UccneqoBanue ABJICHUS




AJIEKTPOMATHUTHON MHAYKIIUH" WU
"OnpeneneHne MHAYKIIMA BUXPEBOTO
MAarduTHOTO ITOJIs"

133

PU3NYECKUl MPAKTUKYM IO TEME
"UccnenoBanue siBJICHUS CAMOMHIYKIIMK"
win "COopka MOJIENHU 3JIEKTPOMAarHUTHOTO
reHeparopa"

134

OuU3nYeCKUil NPAKTUKYM 110 TEME
"U3mepenue neproa CBOOOTHBIX
Kosie0aHUN HUTSIHOTO U IPY>KUHHOTO
MasiTHUKOB"

135

OuU3nYeCKUil IPAKTUKYM 110 TEME
"[Ipeobpa3oBanue YHEPTUU B IPYKUHHOM
MasTHHUKE"

136

@U3NYECKUI IPAKTUKYM 110 TEME
"HccnenoBaHue NEpEMEHHOr0 TOKa 4epe3
MOCJIe10BATEIbHO COEIMHEHHbIE
KOHJIEHCATOP, KaTyLIKY U pe3ucTop’ uiu
"HUccnenoBanue paboThl HICTOUHUKOB CBETA
B LIENIY [IEPEMEHHOr0 ToKa"

137

PU3NYECKUI MPAKTUKYM IO TEME
"N3y4yeHue napameTpoB 3BYKOBOW BOJIHbI"

138

@U3NYECKUM PAKTUKYM 110 TEME
"M3mepeHune nokas3aTesis MpeJIoMIICHUs
crexia" wiu "llonyyenune nso0pakeHus B
CHUCTEME U3 IIOCKOT0 3epKaJia U JINH3bI"

139

@U3NYECKUI IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHMA OT BellecTBa (Ha npumepe




xKuakux JuH3)" win "M3mepenue
(OKYCHOTO PacCTOSTHUS PaCCEUBAIOLIUX

Jua3"

140

PU3NYECKUl MPAKTUKYM IO TEME
"Ha6mronenue nudpakium, nHTephepeHIImn
U ToJsipU3anuu ceera”

141

@U3UYECKUI IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbCa U SJHEPTUU
PENATUBUCTCKUX yacTull (1o gororpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nosie)"

142

OuU3nYeCKUil IPAKTUKYM 110 TEME
"U3mepenue nocrosiHHou [lnanka Ha
OCHOBE uccienoBanus pororddexra" nuiu
"HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA
Yyepe3 CBETOAMO/I OT HANPSIKEHUS "

143

PU3NYECKUIl MPAKTUKYM 10 TEME
"UccnenoBanue crieKTpa pa3peKeHHOTO
aTOMapHOT0 BOJIOPOJIa U U3MEPEHUE
noctosiHHoM Punbepra"

144

PU3NYECKUI MPAKTUKYM IO TEME
"UccnenoBanue paanoakTUBHOTO (hoHA C
MCIIOJIb30BaHUEM J103UMETpa" Win
"HN3yueHue noriomeHus 0era-4acTury
amroMUHUEM"

145

@U3NYECKUI IPAKTUKYM 10 TEME
"Habnroenus 38E€31HOTO HEbOa
HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX NTPUIIOKEHUH IS




OTIpeIeTICHUS TTOJIOKEHHUST HEOECHBIX
00BEKTOB HA KOHKPETHYIO 1aTy: OCHOBHBIC
co3Be3usi CeBepHOro Noaylmapus U sipKue
3B€3161" wiau "HaOmroneHus B TeJIECKOI
JlyHbI, 1aHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHHUI"

146

O06o001IeHNEe U CHCTEMATH3aLMs 3HAHUI.
Posnb Gpu3uku u acTpoOHOMUHM B
9KOHOMHYECKOM, TEXHOIOTHUECKOM,
COLIMAJILHOM U ATHUECKOM cdepax
JIEATENILHOCTH YeJIOBEKA

147

O00011IeHIE U CUCTEMATU3AIM 3HAHUN.
PoJib 1 MeCTO (PM3MKHU ¥ aCTPOHOMUH B
COBPEMEHHOM Hay4HOU KapTUHE MUpa

148

O000111eHNE U cUCTEMATHU3aIMs 3HAHUH.
Pounb ¢usnueckoit Teopun B hopMupoBaHUN
MPEJICTABICHUIN O (U3NUYCCKOMN KapTHHE
MHUpPa, MECTO (pU3UIEeCKON KapTHHBI MHpa B
001I1eM psITy COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX [IPEJCTABICHUN O IIPUPOJIE

149

O0001IeHrEe U CUCTEMATU3ALM 3HAHUI 1O
TteMe "Kunematuka"

150

O0001IEeHNE U CUCTEMATA3AIMS 3HAHUHA 110
Teme "Kunematuka"

151

O06o00611eHre u crucTeMaTu3alys 3HaHu| 1o
teme "JlnuHamuka"

152

O00011eHrE U crucTeMaTu3alys 3HaHU| 10
teMe "CraTuka TBEpAOro rena"




153

O0001IeHre U CUCTEMATU3ALMA 3HAHUI [0
TeMe "3aKOHbI COXPAHEHUS B MEeXaHUKe"

154

O00011IeHIE U cUCTEMATH3AINA 3HAHUN 110
TeMe "OCHOBBI MOJIEKYIISIPHO-KMHETHUECKOM
Teopun"

155

O06001IeHNe U CUCTEMATH3AIMI 3HAHUI 11O
teme "Tepmonunamuka. TernnoBbie
MAaIIUHb"

156

O0001IeHre U CUCTEMAaTH3ALMI 3HAHUI [0
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da3zoBble IEpexoab"

157

O06o00611eHre U crucTeMaTu3alus 3HaHu| 1o
Teme "DnekTpuueckoe mosie"

158

O00011eHre U crucTeMaTu3alys 3HaHU| 10
teMe "[loCTOSIHHBIN 371eKTpUUECKUI TOK"

159

OO0o011eHne U cucTeMaTu3alus 3HaHU| 10
teMe "Toku B pa3nuyHbIX cpepax”

160

O06001IeHNe U CUCTEMATH3ALMI 3HAHUI 110
TeMe "MaruautHoe noJie"

161

PeseprubIil ypok. O6001eHue 1
CHCTEMAaTH3alUsA 3HAHUH 110 TEME
"DeKTpOMarHuTHasE UHIYKIUsA"

162

PesepBHelii ypok. O6001ICHNE U
CUCTEeMaTHU3allvs 3HAHUH 110 TeMe
"Mexanndeckue KosieOanus"

163

PesepBHelii ypok. O600ICHHE U
cUCTeMaTH3allis 3HAaHUH 10 TeMe
"DIeKTpOMarHuTHeIC KoJieOanus "




164

PeseprubIiil ypok. O6001eHIE 1
cUCTeMaTH3alMs 3HaHUH 110 TeMe
"MexaHU4YeCKUE U 3JIEKTPOMarHUTHbIE
BOJIHBI"

165

PeseprubIil ypok. O6001eHIE 1
cucreMarusanus 3Hauui 1mo reme "Onruka"

166

PesepBHelit ypok. O600ICHHE U
cucreMaTu3anus 3HaHu# 1mo reMe "OCHOBEI
CTO"

167

Peseprubiit ypok. O600611eHIE U
cHUCTeMaTH3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOU Jyanu3m"

168

PeseprubIiil ypok. O6001eHue 1
cucTeEMAaTHU3aIMs 3HaHu 110 TeMe "Pusmka
aroma"

169

PesepBHelit ypok. O60011eHNE U
cucTeMaTH3aluA 3HaHuil no teMe "du3znka
aTOMHOTO s,/ipa ¥ 3JIEMEHTApHBIX YacTHULl"

170

PesepBHelii ypok. O600ICHHE U
CUCTEeMaTHU3allvs 3HAHUH 110 TeMe
"DnemeHTsl acTpopuzuku"

OBIIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET






