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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 10 ¢u3MKe HAa YpOBHE CpeaHero ooOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXKEHHH W TpeOOBaHUM K pe3yibTaTaM OCBOEHUS
OCHOBHOHM oOpasoBaTenbHON mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takke ¢ yuérom deaepanbHOi paboueil nmporpammbl Bocnutanus U KoHuenuu
npenojaBaHus yueOHoro npeaMera «Pu3nka» B 00pa30BaTEIbHbBIX OPraHU3ALMUAX
Poccuiickoii ~ ®Denepauuu, — peaqu3yIOIIUX  OCHOBHbIE  O0Opa3oBaTElbHbIC
IPOrpPaMMBbl.

[Iporpamma no ¢usuke onpeaenser 0osi3aTeNIbHOE MIPEIMETHOE COACpKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh N3YyYEHUSI TEM U Pa3JIEJIoB
y4eOHOro mnpeaMera ¢ y4€ToM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKM y4eOHOTO TMpoIecca, BO3PACTHBIX OCOOEHHOCTEH  OO0y4YaromIUXCsl.
[IporpamMma 1o ¢usuke Aa€T MpeACTaBICHUE O IENsAX, COACp)KAHUM, OOIIen
CTpaTeruu OOYy4Y€HHUs, BOCHHUTAHUS M Pa3BUTHSA OOYYAIOIIMXCS CpEICTBAMHU
yueOHoro npenmMera «dusukay Ha yriayOJaéHHOM YpPOBHE.

N3yyenue kypca ¢u3ukud yriayOiaEHHOTO YPOBHSI TO3BOJISIET pPEan30BaTh
3aJ1a4 MPOQPEeCCHOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JIaHUE YCIIOBHM AJis
OPOSIBIICHUSI CBOUX MHTEJUIEKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
oOy4Jaromumcsi, KOTOpblE HEOOXOIMMBI JMJig MPOJOKEHHs OO0pa3oBaHUs B
opraHuzanusx npodecCHOHAIBLHOTO O00pa3oBaHUsl MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKCHEPHBIM CIEITUATBHOCTSIM.

B nporpamme 1o (Qu3MKE ONpENensioTcs IUIaHUPYEMBIE PE3YJIbTaThl
OCBOCHHMSI Kypca (PM3UKU Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHus: JUYHOCTHEIE,
MeTanpelMeTHbIe, TNpeaMeTHbie (Ha  yrinyOnéHHoMm  ypoBHe).  Haydno-
METOJIOJIOTUYECKOW OCHOBOM JUIsi pa3paboTKu TpeOOBaHUM K JUYHOCTHBIM,
METanpeJMETHBIM M MPEIMETHBIM pe3yjbTaTaM OO0YyYalolIUXCs, OCBOMBILIUX
nporpaMMmy 10 (u3MKe Ha YpPOBHE CpelHero ooOmero oOpa3oBaHUs Ha
yrayOJaE€HHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/I€ITETbHOCTHBIN MOAXO.

[Tporpamma o pu3uke BKITIOYALT:

IUIAHUPYEMBbIE PEe3yJbTaThl OCBOCHUA Kypca (QU3UKUM Ha yriayOJaEéHHOM
YPOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTaThI M0 roJjaM 00yUeHHUS;

cozepkanue yueOHoro npeamera «Ousukay 1o rogam o0y4eHus.

[IporpaMmma 1o ¢u3nke HMeeT MNPUMEPHBIA XapakTep U MOXKET OBITh
UCIOJIb30BaHa YUUTENSIMU (DPU3HUKHU ISl COCTABIIEHUSI CBOMX pabOYHUX MPOrPAMM.

[Iporpamma no ¢u3uMKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIEH U
NPEAOCTABISIET BO3MOXXHOCTH IS peaju3alluu  Pa3lIMyHbIX METOANYECKUX
NOJXOAOB K TPENOAaBaHUI0 (PU3WKH Ha YriayOJIEHHOM YpOBHE NpU YCIOBUH
coxXpaHeHus 00s3aTEIbHON YacTH COJEPKaHMsI Kypca.



du3rka Kak Hayka O HauOojee OOUIMX 3aKOHAaX MPUPOAbI, BHICTYNAas B
KayecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIomui
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE INIPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHUMHUEWU, OHOJIOrueH,
busznueckorr reorpadueid u actpoHomueil. Mcmonb3oBaHWE UM aKTHMBHOE
OpUMEHEHUE (PU3NYECKUX 3HAHUN ONpEAeNuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, TOJy4€HHUS HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMHA CBOMCTBamu. M3ydeHume
(Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOU
KapTUHbI MHUpa oOyuarouierocsi, B (GOpMUPOBAHNE YMEHUH NMPUMEHSTh HAay4HBIH
METOJ] TTO3HAHUS MIPH BBHITTOJTHEHUN UMH Y4EOHBIX UCCIICIOBAHHIA.

B ocHOBY Kypca (pU3uKH Ha YpOBHE CPEIHEr0 00IIEro 0Opa3oBaHus MOJ0XKEH
P naer, KOTOpbIE MOYKHO PaCCMaTpUBaTh KaK MPUHLHUIBI €r0 MOCTPOEHHUS.

Hoea wenocmmnocmu. B COOTBETCTBHUM C HEH KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/ienoB (PM3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoea z2enepanuzayuu. B cOOTBETCTBMM C HeW MmaTepuan Kypca (U3UKA
00beMHEH BOKpPYr (¢u3nyeckux Teopuil. Beaymum B Kypce sBisercs
(dopMupOBaHUE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus NPEANONIaracT HCIOIb30BaHUE
T'YMaHUTapHOTO MOTEHIMala (U3MUECKON HAyKHU, OCMBICIIEHHE CBSI3M Pa3BUTHUSA
¢u3ukn Cc pa3BUTHEM OOIIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOIEMaMHU.

Hoesn npuxnaonon nanpagrennocmu. Kypc pusuku yriyOnEHHOTO ypoBHS
IPEAIONAaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX
IPWIOKEHUM W3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YPOBHE OOIIMX MPEACTABICHUN M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, H
TEXHOJIOTUH.

Hoea »3konocuzayuu peamn3yercs TOCPEICTBOM BBEICHUS DJIEMECHTOB
COJlep)KaHMs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHHKU M TEXHOJOTUW, a TaKkxke 00CYXKIEeHHs
npo0JIeM palliOHAIBLHOTO MPUPOOTIOIB30BAHNS U HKOJIOTHYECKOH 0€30acHOCTH.

OcBoeHue coaepkaHusi MporpaMmbl 10 (U3UKE JOKHO OBITh OCTPOEHO Ha
OPUHIMIAX CUCTEMHO-AEATENbHOCTHOTO noaxoaa. Jns ¢usuku peanusauus 3TUX
NPUHIIMIIOB 0a3UpyeTcsl HAa UCTIONb30BAHUM CAMOCTOSATEIBLHOIO SKCIIEPUMEHTA KaK
IOCTOSIHHO JieiicTByromiero (axkropa ydeOHoro mpouecca. s yrmyonéHHOro
YPOBH — OTO CHUCTEMa CaMOCTOATEIBHOIO YYEHHUYECKOTO JKCIEPUMEHTA,



BKJIFOYAIOIIETO (PPOHTAIbHBIE YYEHWYECKHE ONbITHl IMPU H3YYEHHH HOBOTO
Marepuaia, jabopaTopHbie paboThl U pabOThI MpakTUKyMma. [Ipu 3TOM BO3MOKHBI
JIBa crnocoba peanuzanuu (U3MUECKOrOo TMpakTUKyma. B mepBom cnyuae
PaKTUKYM mpoBoauTcs aubo B koHie 10 u 11 kmaccoB, 1ub0 mocie mepBoro u
BTOPOr0 NOJYrOAMM B KaXJIOM M3 3THUX KiaccoB. Bropoil cmocod — 3To
UHTErpalusi padoT MpakTUKyMa B CHUCTEMY JIa0OpaTOPHBIX pPaboT, KOTOpHIE
NPOBOJSITCSA B Tpollecce u3ydeHust pazzaena (temsl). [Ipu 3ToM mox pabGoramu
IPAKTUKYMa MOHUMAETCSI CAMOCTOSITEIBHOE MCCIEN0BAHUE, KOTOPOE MPOBOAMUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIaroBoi WHCTPYKITUH.

B nmporpamme mo (¢usuke cucTeMa YYEHMYECKOrO0 HKCIIEPUMEHTa,
7a00paTOpHBIX padOT M MPAKTUKyMa MPEJCTaBlIeHA €IUWHBIM IepeyHeM. Brioop
TEMATUKH JUI1 3TUX BHJIOB YUYEHHMUYECKHX MPAKTHUYECKUX PadOT OCYLIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIbHOrO MpoLecca UCXO U3 OCOOEHHOCTEN OYPOUYHOr O
IUIAHUPOBAaHUA W OcHauleHusi kabuHera @usuku. [lpm stom obecrnieunBaeTcs
OBJIaJICHUE OOYYaIOIIUMHUCS YMEHUSMHU TPOBOAUTH TNPSIMble U KOCBEHHBIE
U3MEPEHUsI, HUCCIIEOBaHMUs 3aBUCUMOCTEN (U3MYECKUX BEJIMYMH U MOCTAHOBKY
OIBITOB 110 MPOBEPKE NMPETIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIEISETCS PEHICHUI0 PAcUYETHBIX M KaueCTBEHHBIX
3amad. [Ipu 3TOM U1l pacy€THBIX 3a7a4 IMPUOPUTETOM SIBJIAIOTCS 3aJa4M C SIBHO
3aJIaHHON W HESBHO 33/IaHHOW (PM3MUYECKOW MOJENbI0, MO3BOJISIONINE PUMEHSTh
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KakK M3 OJHOIr0 pasjena Kypca, Tak U
UHTErpupys MPUMEHEHNE 3HaHUI U3 pa3HbIX pa3ziesioB. J[Jis KaueCTBEHHBIX 3a/1a4
OPUOPUTETOM SIBJISIOTCSA 3aJaHus Ha OOBsICHEHHE/NpEeACKa3aHue MpPOTEKaHUs
¢u3nUyecKux SBICHUN U MPOLIECCOB B OKPY’KAIOILIEH KHU3HU, TpeOyrolue BpIOOpa
(u3nyecKo MOAENH JJIsl CUTYallMy MTPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPI'OC COO k mMarepuaabHO-
TEXHUYECKOMY OOECIEeUeHHI0 y4yeOHOro mpoliecca Kypc (GU3UKU YriayOJIEHHOTO
YPOBHS Ha YPOBHE CpeIHEro oo01mero oopa3oBaHus JOMKEH U3y4aThCsl B YCIOBHSIX
npeIMeTHOro kabuHera. B kaOuHere QU3MKM JOIDKHO OBITh HEOOXOAUMOE
nabopatopHoe OOOpyAOBaHHUE JJIA BBIMOJHEHUS YKa3aHHBIX B Iporpamme Io
¢u3nKe YYEHMYECKUX OTBITOB, JTAOOPATOPHBIX padOT W paboT NpaKTUKyMa, a
TaK)X€ JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHWHUMAJIBHOM JOCTaTOYHOCTH M OOECMEeYMBAET IOCTAHOBKY
NEPEUYNCIECHHBIX B IporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTPALUN IS
UCCIIEIOBAaHUSA  M3Y4YaeMbIX SIBJIEHUM M  TPOLIECCOB, HSMIOUPUYECKUX U
(GyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlaGoparopHoe 00OpyIOBaHME JII YYEHHYECKUX TMPAKTHUYECKUX padoT
dopmMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére



OJIHOTO KOMIUJIEKTa Ha JABYX oOydaromuxcsa. TeMaTHdyecKue KOMILIEKThI
71a00paTOpHOTrO O0OpPYJOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAHUU aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(PPOBBIX JabopaTopuid.

OCHOBHBIMH TIENISIMH H3y4eHUS (PU3UKH B 00IIIEM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE HHTEpEca M CTPEMIICHUS OOYydYaroIIUXCs K HaydHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HUX HMHTEJUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEJICTABICHUNA O HAYYHOM METOJIe¢ MO3HAaHUS U (HOPMUPOBAHUE
HCCJIEI0BATEIBLCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMHUpOBaHNE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJjbTaTa M3yueHUsS OCHOB
CTPOEHUS MaTepuu M PyHIaMEHTAIbHBIX 3aKOHOB (DH3HKU;

dbopMupoBaHue YMEHUN OOBSCHSTH SABJICHUS C UCIIOIB30BAHUEM (PU3UUYECKUX
3HAHUMW W HAYYHBIX JOKA3aTEIbCTB;

dbopMUpOBaHUE TPENCTABICHUN O poiM (PUIMKH 71 Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  NPEICTaBICHUN 0 BO3MOXHBIX chepax  Oynyuuei
npogeCCUOHATLHON  JICITEILHOCTH, CBSI3aHHBIX C (DU3UKOW, IIOJITOTOBKA K
nanbHeieMy o0y4eHHIO B 3TOM HalpPaBIICHUU.

JlocTikenne HTux 1menel o0ecreunBaeTcsl penieHueM CISIYIOMuX 3a1a4d B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus:

npuoOpeTeHne CUCTEMbl 3HAHUN 00 OOmUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYSpHYH  (Qu3uKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U AJIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHrUE YMEHUN PUMEHSTh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
buznueckux SBICHUM B MPUPOAE W JUIsl NPUHITHS NPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOMU KU3HU;

OCBOEHUE CIIOCOOOB PEIICHUS PAa3IMYHBIX 3a7Jad C SBHO 3aJIaHHOU
dbu3ndecKod MOAENbIO, 3ajlad, MOJAPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/IaHHE
dbusznueckoil MopeNnu, aaeKBaTHOW YCJIOBHMSIM 3aJadyd, B TOM 4YHCJE 3ajad
WH)XKEHEPHOT'O XapaKTepa;

NOHMMaHUEe (U3NUECKUX OCHOB W TPUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOIMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPEIY;

OBJIaJICHUE METOJaMU CaMOCTOSITEIIBHOI'O TUIAHHUPOBAHUSA M TPOBEICHUS
¢u3nuecknX OSKCIEPUMEHTOB, aHaJIM3a W HUHTEpHpeTanuu  uHOOpMaIuy,
OTpeJIeNIeHNs] TOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTaTa;

CO3JIJaHHE€ YCJIOBUW ISl Pa3BUTHS YMEHUH MPOCKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOMU JIEeATEIHHOCTH;



pa3BuTHe UHTEpeca K chepam npodecCuoHanbHON 1eITeIbHOCTH, CBI3aHHOM
¢ GU3HKOIA.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrnyOnéHHbIA YpOBEHBb
u3yuyeHusi ydyeOHoro mnpeamera «@Pu3nMka» Ha YpPOBHE CPEIHEro OOIIEero
oOpa3oBaHMsl BBIOMpaeTcss OOYUYAIOIIUMUCS, IUIAHUPYIOUIUMH TPOJIOJKEHUE
0o0pa3oBaHus MO CHENUATBHOCTIM (QU3UKO-TEXHUYECKOT0 MPOQuIIs.

Ha u3yuenue pusuxu (yrinyOnaéHHBIA ypPOBEHB) Ha YPOBHE CpeAHEro o0Iero
oOpazoBanus orBoautcs 340 vacos: B 10 knacce — 170 yacoB (5 yacoB B HENETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE MepeyeHb JabopaTopHBIX U
NPAKTUYECKUX padOT SBIAETCS PEKOMEHIOBAaHHBIM, YYMTENb JENIaeT BBIOOP
OpOBEACHUS JTAOOPAaTOPHBIX padOT M ONBITOB C YYETOM HMHIUBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIuXxcCsl.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. Hayunblid MeTO MO3HAHMSI IPUPO/bI.

®uszrka — pyHIaMeHTalIbHAsg HayKa o npupoje. HayuHslii MeTo mo3HaHus U
METOJIbI UCCIIEIOBAHUS (PU3NUECKUX SBICHUM.

DKClepuMEHT U TeopHsl B Ipolecce Mo3HaHus npupozasl. Habmonenue u
AKCIIEPUMEHT B (DU3HKE.

CnocoObl u3mepeHuss (GU3MYECKUX BEIUYMH (AHAJOTrOBbIE M LUQPOBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenuii  pu3myeckux  BenuuuH  (aOCOJIOTHAsT U
OTHOCHUTEJIbHASA).

MonenupoBanue (HpU3MUYECKUX SBJICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
a0COJIIOTHO TBEPAOE TENO, WAealibHasl >KUIKOCTb, WJACANbHBIA Ta3, TOYECYHBIH
3apsin). ['unore3a. ®U3nyeckuil 3aK0H, TPAHULIBI €70 MPUMEHUMOCTU. Pu3nuecKas
TEOpHsl.

Ponb u mMecTto Qu3nku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MUpa, B MPAKTUYECKON NEATEIbHOCTH JIFOICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepenne cwibl TOKA M HANpsDKEHWS B LENU IOCTOSHHOIO TOKa MPH
NOMOLIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HU@poBoi sadoparopueil mo ¢uszuke. [Ipumepsl u3MepeHus
(u3nYecKuX BETUUMH MPU MOMOIIN KOMITBIOTEPHBIX JATYUKOB.

Pa3gea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBmkeHHe. OTHOCHUTEIBLHOCTh MEXaHHYECKOrO JIBHIKEHHSL.
Cucrema orcuéra.

[Ipsimast m oOpaTHas 3a7ja4 MEXaHUKH.

Panunyc-BekTop MaTepuaibHOM TOYKHM, €r0 MPOEKIMH HAa OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemerienre, CKOpOCTh (CpemHsIsI CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MaTepUaIbHOM TOYKHM, UX MPOEKIIMM Ha OCU CHCTEMBbI KOOpIUHAT.
CiioxxeHune nepeMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKCHHE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS U IyTH MaTepHaTbHON TOYKH OT BPEMEHH M UX
rpaduky.



CBoOogHoe maneHue. YCKOpeHue CBOOOJHOTO majaecHus. J[BuxkeHue Tena,
OpOIIIEHHOT0 O] YIVIOM K TOPHU30HTY. 3aBUCUMOCTH KOOpPJMHAT, CKOPOCTHU U
YCKOPEHHUS MaTepHaIbHON TOYKHU OT BPEMEHU U UX TpauKH.

KpuBonunenHoe paBukeHue. [IBMKEHHME  MATEpUAIBHOM TOYKH IO
OKPYXXHOCTH. YTJOBas W JUHEHHas ckopocTh. [lepmom m wacrtora obOpareHus.
LenTpocTpeMuTenbHOe (HOpMaJIbHOE), KacaTelbHOE (TAHT€HLUUAIBLHOE) U MOJHOE
YCKOPEHHE MaTepUaTbHOU TOUKH.

TexHu4yeckre YCTpPOMCTBA U TEXHOJOTHMYECKUE IMPOLIECCHI: CHUIAOMETP,
JNBIDKCHUE CHApsJOB, IEMHbIEC, IIECTepEHYAThle U pEMEHHbIC Iepeayu,
CKOPOCTHBIE JTU(PTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPAIUsl KUHEMATUUYECKUX XAPaKTEPUCTUK
JBIKCHUSL.

CnocoObI UCCIIEOBaHUS IBHKECHUH.

Nnnroctpatus npeaenbHOro nepexo/ia i i3MepeHrne MrHOBEHHOM CKOPOCTH.

IIpeoOpazoBanre NBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peskKEHHOM MTPOCTPAHCTBE.

Habmronenne aBwKeHHs Teja, OPOIICHHOrO TMOJA YIioM K TOPU30HTY H
TOPU30HTANIBHO.

Hanpasnenue ckopocTu npu ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yrioBoM CKOPOCTH B PEIYKTOPE.

CpaBHeHUe TyTeH, TPACKTOPHM, CKOPOCTEH MBHKEHHUS OJHOTO M TOTO KE
TeJa B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

N3yueHre HEPaBHOMEPHOTO JBUKEHUS C LETbIO ONpPEEICHUsS MITHOBEHHOM
CKOpPOCTH.

N3MepeHue yckopeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBUYKEHUU.

HN3mepenue YCKOPEHHUS CBOOOTHOTO MAJICHUS (peKOMEH0BAHO
UCIIOJIb30BaHuE U(pOBO 1ab0paTopun).

N3yuenne nBukeHUs Tena, OPOILIEHHOrO Tropu3oHTanbHO. [IpoBepka
TUMOTE3bl O TPSIMOM MPOMOPIIMOHAIILHON 3aBUCHUMOCTH MEXAY JalbHOCTHIO
NoJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3yuenne nBWKEHUS Tella MO OKPYXKHOCTH C TOCTOSTHHOM IO MOMIYJIIO
CKOPOCTBIO.

WccnenoBanre 3aBUCUMOCTH Tepuojia OOpalieHusi KOHMYECKOro MasTHHKA
OT €ro mapameTpoB.



Tema 2. lunamuxa.

IlepBeii 3akoH HproroHa. MHepumanbHble cuctemsl orcyéra. [IpuHumn
otHocuTenbHOCTH [anmwnes. HeuHeprmanbHble cUCTeMBbI OTCUE€Ta (OIpesencHue,
IPUMEpHI).

Macca Tena. Cuna. [IpuHuun cynepro3unuy Cui.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tperuit 3akoH Hpr0TOHA 111 MATEPUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHBAJIEHTHOCTh T'PABUTAIMOHHON H
WHEPTHON MacCCHI.

Cwia TsKecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TAJCHHS] OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI M OT reorpaduyeckod MIHMPOTHL. JIBrkeHue
HEOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tena. Bec Tena, aBmxkymierocss c
YCKOPEHUEM.

Cuna tpenns. Cyxoe tpenue. Cuila TpPEHUSI CKOJBXKEHHUS M Cuila TPEHUs
nokosi. Koadpdunuent tpenus. Cuna CONMPOTUBICHUS TPU JABUKCHUU Tela B
YKUAJIKOCTHU WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBUKEHUS.

Hasnenue. ['mapocratuueckoe nasienue. Cuiia Apxumena.

TexHuueckne YCTpOMCTBA M TEXHOJIOTUYECKHUE IMPOLECCHI: MOALIMITHUAKY,
JIBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue nBrkeHus Tell B MHEPIMATBHBIX U HEMHEPIIUAIbHBIX CUCTEMAaX
OTCyY€ra.

[IpuHIMIT OTHOCUTENBHOCTH.

Kauenne nAByX UWIMHAPOB WM MIAPOB PA3HOM MaCChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIbHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHUCTBYIOIIEH  NPWIOKEHHBIX K TEly CHI C
MIPOM3BEICHUEM MACChI T€JIa HA €r0 YCKOPEHUE B MHEPLUHUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOSHUKAIOIIUX B PE3YIbTATE B3AUMOJICUCTBHS TEI.

N3MepeHne Macc 1o B3auMOIEUCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAICHUU.

[{eHTpoOEeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nadopamopnsie padomul, npaKmMuKym.

N3Mepenre paBHOACUCTBYIONIEH CUJI TIPU JBIKEHUU OpycKa MO HAKIOHHOM
IJIOCKOCTH.

[IpoBepka ruIoTe3bl O HE3aBUCUMOCTH BPEMEHU JBMKEHUS Opycka II0
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MAaCCHI.



HccnenoBanre 3aBHCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIHUX B TPYXKUHE U
pe3HOBOM 00pasiie, OT ux gaehopMaluu.

N3ydyenue MBWKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, MEPEKMHYTON depes
JErKui OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIUYHHE YTIIOBOTO KoddduimeHTa
3aBucuMocTH F,(N).

HccnenoBanue nBmKeHUS OpycKa MO HAKIOHHOW MJIOCKOCTH C TIEpEMEHHBIM
K03 HUITMEHTOM TPEHHUSI.

N3yuenue nBmKEHUS Tpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpAOe Teno. IlocTymarenbHOe W BpalllaTebHOE JBUXKEHUE
TBEPAOro Teila. MOMEHT CWiIbl OTHOCUTEIBHO OCH BpaumieHus. llnedo cuisbl
CroxeHue cujl, TPUWIOKEHHBIX K TBEpIOMY Teny. LIeHTp TshkecTu Tena.

Y cioBust paBHOBECHS TBEPIOTO TENA.

YcroituuBoe, HeyCTONYMBOE, O€3pa3INuHOe PaBHOBECHE.

TexHu4yeckre yCTpOHMCTBA W TEXHOJOTMYECKUE TMPOLECCHl: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, PeléTyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

YcnoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanne yciaoBUl paBHOBECHS TBEPAOrO TeEJA, HWMEIOLIETO OCh
BpaLlCHUS.

KoncTpynpoBanue KpOHIITENHOB U paCUYET CUJI YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb ONIOPHI.

Tema 4. 3axonvt coxpanenusn ¢ mexanuke.

Nmnynec MaTepuanbHOM TOYKH, CHCTEMBI MaTEpUAIbHBIX TOUEK. L{eHTp Macc
CUCTEMBI MAaTEpUAIBHBIX TOUEK. Teopema o JBMKEHUHU LEHTpa Macc.

HNMnynbe CUIlbl 1 ”3MEHEHHUE UMITYJIbCA TEIA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBM)KEHUE.

MomeHT umnyibca MarepuaabHOM Touku. [IpencraBineHue o0 COXpaHEHUH
MOMEHTA UMIIYJIbCA B IEHTPAIbHBIX OJISX.

PabGora cunpl Ha MajloM M Ha KOHEUYHOM IMepememnieHud. [ 'paduueckoe
npe/icTaBlIeHue pabOThl CUJIBI.

MOoOIIHOCTb CHIIBI.

Kunernueckass »Heprusi MaTepuasibHOW TOUKU. Teopema 00 HU3MEHEHUH
KMHETUYECKOW SHEPIUM MAaTEPUAIIbHON TOYKH.



[loreHnManbHBIE W HENOTEHUMAJbHbIE CHIbL. lloTeHnmaneHass >HeEprus.
[ToTenmanbHas sHEeprust ynpyro neGopMUpoBaHHOW NpyxuHbl. [loTeHumanbHas
SHEPIus Tela B OJHOPOJHOM TI'paBUTALlMOHHOM Imoje. lloreHnumanbHas sHeprus
TeNa B TPAaBUTALMOHHOM I0JI€ OJHOPOJHOrO Iapa (BHYTpU W BHE mapa). Bropas
KOCMMYECKasA CKOPOCTh. TpeThs KOCMHAYECKask CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAIbHBIX CHJI C HM3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXaHUYECKOW YHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHne bepHymu I MICANBbHOM >KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4yeckue yCcTpOWCTBA U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKCHUE PAKET,
BOJIOMET, KONEp, MPYKUHHBIM THUCTONET, TUPOCKOMN, (UTypHOE KaTaHUE Ha
KOHBKax.

Jemoncmpauuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktnuBHOE NBMXEHUE.

N3mepeHne MOITHOCTHY CHJIBI.

N3meHeHune sHepruu Tesa Mpu COBEpIIEHUU padOThl.

B3aumHbIe mnpeBpamieHUs KMHETUYECKOW W IOTEHIIMAJIbHOW JHEPrUuil IIpu
JEMCTBUH HA TEJO CHUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue 3HEpPruu npu CBOOOHOM Ma/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

N3Mepenne nMimyibca Tena o TOpMO3HOMY ITIYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJAENTU 3JICKTPOMOOUIST M MOIIHOCTH
CHWJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHJIBL.

HccenenoBanne COXpaHEHMs UMITYJIbCA IIPU YIIPYTOM B3aUMOJACHCTBUM.

N3mMepenne KHHETHYECKON SJHEPTUH TeJa 110 TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON YHEPTUU MPYKUHBI ¢ PaOOTON CHUJIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHUS MPHU JBWKEHUM Tejla MO HAKJIOHHOU
IJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3nka U TepMOANHAMMKA.

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu.

OCHOBHBIC TIOJOXKEHUS MOJICKYIsIpHO-KHHEeTHYeckor Teopun (MKT), wux
onbITHOe oOocHoBanue. Jluddysms. BpoyHOBCkoe ABMKEHHE. XapaKTep
JNBW)KEHUSI W B3aUMOJECHCTBUS 4YAaCTHI[ BeniecTBa. Moaenu CTpOoeHusi Ta3oB,
KUJIKOCTEH U TBEPIBIX TEN M OOBSCHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THUX



moxaene. Macca u pasmepnl Mosiekyn (atomoB). KonumdecTBO BeliecTBa.
[Tocrostnuast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crmocoObl €€ u3mepenus. lllkana
temneparyp Llenbcusi.

Mogenp UIeaIbHOTO ra3a B MOJEKYJIAPHO-KHHETUYECKON TEOPUU: YACTHIIBI
rasza IBUKYTCS XaOTUYECKHU U HE B3aUMOZECHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akonbl. YpaBHeHue MenaeneeBa—Kmnanelipona. AOcomoTHAs
temrieparypa (mkaia temneparyp KenbBuna). 3akon JlanpToHa. M3omporiieccsl B
UJCATBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
Ipe/ICTaBIIEHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIQy JaBICHUEM M  CPENHEHM  KUHETUYECKOW  DHEprueu
NOCTYIATENbHOIO TEIUIOBOIO JBMKEHUS MOJIEKYJ HIEaIbHOrO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYISIPHO-KMHETHYECKON TEOPUH UI€aTbHOTO T'a3a).

CBs13b a0CONIOTHON TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEeIHEH
KMHETUYECKOW SHEPruel MOCTyNaTeIbHOIO TEIJIOBOTO JABMKEHUS €€ YACTHII.

TexHudyeckue yCTPOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: TEPMOMETP,
OapomeTp, MoIy4eHue HAaHOMATEPUAJIOB.

Jlemoncmpayuu.

Mogenu 1BUXKEHHS YaCTHUL] BELLIECTBA.

Monens 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchbo peaibHOro OPOYHOBCKOI'O JIBUKEHUS.

Huddy3us xxugkocTen.

Mogenb onsita llTepHa.

[IpuTsxkeHne MOJIEKYI.

Mopenu KpuCcTaqIm4ecKuX pemeToK.

HabGntonenue u nccnenoBaHue U30MpoLecCoB.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

HccnenoBanne 1mporecca YCTAHOBIEHMS TEIUIOBOIO PAaBHOBECHUS IPH
TEIIO0OMEHE MEXY TOPSUYE U XOJIOAHOU BOJOM.

N3yyenue wuzorepMuyeckoro mpoiecca (PEeKOMEHJ0BAaHO MCIOIb30BaHUE
1 poBoit 1abopaTopun).

N3ydeHne n30xopHOro nporecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennogvie mawiunul.

Tepmonnnamuueckass (T[[) cucrema. 3agaHve BHEIIHUX YCIOBUW JJIS
TEPMOAMHAMHUYECKON CUCTEMBI. BHemHNe n BHyTpeHHUE napamerpsl. [lapamerpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYEHUS BEJIMYMH, ONHCBHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TepmoauHamuku. CaMoOnNpou3BOJbHAS — PellaKCalus
TEPMOAMHAMUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopens uaeaqbHOrO Ta3a B TEPMOJAMHAMHKE — CHCTEMa ypaBHEHUM:
ypaBHeHne MenzaeneeBa—Kiianelipona U BbIpaKEHUE i1 BHYTPEHHEW SHEPIHUH.
VYcnoBus NpUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHIEHTPAIMs YaCTHIl, BHICOKHE
TeMIiepatrypsl. BeipaxkeHue 1151 BHyTpEeHHEH SHEPrUu OJHOATOMHOTO HACATIHHOTO
rasa.

KBa3zucratuueckue u HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHas padoTa B TepMOAMHAMUKe. Berurciienne padoTsl 0 rpaduky
rporecca Ha pV-auarpaMmme.

Temonepenaya  kak  crnoco0 — M3MEHEHUSt  BHYTPEHHEH  DHEpPruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepuieHusi padorel.  KonBekius,
TEIJIONPOBOIHOCTD, U3TyUCHUE.

KomnuectBo Ttemnorel. Tenmno€éMKOCTh Tenma. YAelnbHas W MOJSpHas
TEIJIOEMKOCTH BElIeCTBA. YpaBHeHHME Maliepa. YenbHas TEIIOTa CropaHus
ToruiiBa. Pacuér konmuuecTBa TEIUIOTHI TpH  Temonepenade. [lonsitue 006
aguabaTHOM Tpoliecce.

IlepBbiii 3ak0H TepMOAWHAMHUKU. BHyTpeHHsast »sHeprus. KomnmuecTBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHHS  BHYTPEHHEM  DHEpruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEPMOAMHAMHUKM JUISI PABHOBECHBIX IIPOLIECCOB: 4Yepe3
3a/laHHO€ PABHOBECHOE COCTOSHHE TEPMOJUHAMUYECKOW CHUCTEMBbI MPOXOIUT
eIMHCTBEHHAs aguabata. AOCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOIMHAMHUKM i1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXXHO TepeaaTh TEIJIOTY OT 0oJiee XOJI0IHOro Tena K 0ojiee HarpeToMy 0e3
komneHcauuu (Knaysuyc). HeobparumocTs NpUpOIHBIX TPOLIECCOB.

[TpuHnmIe! nectBus TermioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. Lukin Kapho.

DKOJOTMYECKUE aCIEKThl MCIOJIb30BAHUS TEIUIOBBIX ABHUrareneu. TermoBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

TexHu4yeckre yCTpOMCTBA M TEXHOJOIMYECKHE MPOLIECCHl: XOJOAWIbHUK,
KOHJUIIMOHEP, AW3EIbHBIA W KapOIOpAaTOpPHBIN JABUTATENM, MapoBas TypOuWHA,
MOJIYYEHHUE CBEPXHM3KUX TEeMIepaTyp, VYTWIM3AIMS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIUIOBOI'O HACOCA, YTHIU3AIMS OMOOPTaHUYECKOro TOTUIUBA IS
BBIPAOOTKHU «TETUIOBON» U AJICKTPOIHEPTUH.

Hemoncmpauuu.

N3MeHenne TemmnepaTypsl Mpu auadaTUueCKOM pacIIupECHUH.

Bo3gyuiHoe orauso.

CpaBHeHUE yAEIbHBIX TEITIOEMKOCTEMN BEIIECTB.



CnocoObl U3MEHEHMSI BHYTPEHHEW SHEPTUH.

HccnenoBanue aquabaTHOro nporecca.

KommnbroTepHble MOJIENY TEIIOBBIX IBUTATENEH.

Yuenuueckuit saxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenne yaenbHON TEIOEMKOCTH.

HccenenoBanue npouecca OCTHIBaHUS BEILECTBA.

HccnenoBanue aquabaTHOro nporecca.

N3ydeHne B3aMMOCBA3U DHEPIUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPBI KUTIEHUS KUAKOCTEH.

Tema 3. Azpecamnivie cocmoanus eeuecmea. Dazogvie nepexoowl.

[TapooOpazoBanue u koHAeHcanus. Vcnapenue u kuneHue. Y enbHas
TEIUI0Ta MapooOpa3oBaHUs.

HaceblllieHHble W HEHachbllleHHbIE mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH W JABJICHUS HACBIIMIEHHOrO Iapa OT TEMIIEPATYPhI, NX HE3ABUCHUMOCTh
0T 00BEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPhl KUIIEHUS OT JIaBJICHUS
B KUJKOCTH.

BnaxxaHocTth Bo3yxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAYKHOCTD.

Teépnoe Teno. Kpucramnmuueckue u amopgHbie Tena. AHU30TPOIUs CBOWCTB
kpuctauioB. I[limaBiaeHne W KpucTtau3auus. YJelbHas TEIUIoTa ILJIABJICHUS.
CyO6numarnus.

Hedopmammu TBEpHOTO Tena. Pactsokenne u cxxatue. Casur. Monyns FOHra.
[Ipenen ynpyrux aedopmarmii.

TemnnoBoe pacuiipeHue KUIKOCTeH W TBEPABIX Tell, 00bEMHOE U JTUHEHHOE
pacuipenre. AHrapMOHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEpPrun B pa30BbIX MEPEXOJAX.

VYpaBHeHue TeroBoro 6anaHca.

[ToBepxHocTHOe HaTsbKeHHE. KodPhUIIMEHT MOBEPXHOCTHOTO HATSIKEHHUS.
Kanunnsipusie siBnenus. JlaBiaeHue noji UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlamaca.

TexHu4yeckrue yCTpOWCTBA W TEXHOJOTMYECKHME TMPOLECCHI:  KUAKHE
KPUCTAJLJIbI, COBPEMEHHBIE MaTEPHUATIBI.

Hemoncmpayuu.

TernoBoe pacivpeHue.

CBoiicTBa HaCHIIIEHHBIX MapOB.

Kunienne. Kunenne npu noHM>XEHHOM J1aBJICHHHU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUSL.

OMNBITHI C MBUIBHBIMH TUIEHKAMH.

CmaunBaHue.



KanunnspHsie sBIeHUS.

Mopnenu HEeHbIOTOHOBCKOM KUKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJIEHUS KPUCTAINIMYECKOTO BELIECTBA.

Buner nedopmarimii.

Habmonenue mansix nedopmarimii.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHNUS )KUIKOCTEM.

N3mepenue yaenpHOM TEIIOTHI IUIABJICHHUS JIbJA.

N3yueHne CBOMCTB HACBIILIEHHBIX 1apOB.

N3mepennie abCOMIOTHOM BIIAKHOCTH BO3JyXa M OIIEHKA Macchl MapoB B
OMEILIEHHH.

N3mepenne ko3 ppuumeHTa noBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue moaynst FOHra.

UccnenoBanre 3aBucuMocTd  Jedopmanuu  pe3ruHoBoro obpasma  OT
IIPUII0KEHHOW K HEMY CUJIBI.

Pasznen 4. DaekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe noie.

DJIeKTpr3alms Tel W €€ MpOsABJICHUS. DJEKTpUUYeCKuid 3apsan. [Ba Buma
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHWKH, [OHMAJIEKTPUKA U MOJYIPOBOIHHKHU.
DJIeMEHTapHbIM AIEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsaa.

B3aunmopeiictBue 3apsinoB. Toueunsie 3apsaasl. 3akoH KynoHa.

DnekTpuueckoe nose. Ero aeiicTBre Ha 3JIEKTPUYECKUE 3aPSbI.

Hamnpsoxéanocts  anekTpudeckoro  nofsa.  [IpoOnsiid  3apsa.  Jluaum
HaIPSKEHHOCTH JIEKTPUUYECKOTO ouisi. OTHOPOAHOE IIEKTPUUECKOE TOJIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOTO TMOJsl. Pa3HOCTh MOTEHIMANIOB U
HanpsbkeHue. lloTeHunmanbHass SHeprusi 3apsiga B AJIEKTPOCTATUYECKOM IOJIE.
[ToreHuman snexkTpocTaTuyeckoro nojs. CBsi3b HANMPSKEHHOCTH MOJS U PA3HOCTH
NOTEHLMAJIOB ISl AJIEKTPOCTATUYECKOro ToJig (Kak OAHOPOJHOIO, TaK U
HEOJIHOPOJIHOTO).

[IpuHIMI Cynepno3uiuy 3IeKTPUYECKUX TTOJIEH.

ITone Todeunoro 3apsma. Ilome paBHOMEepHO 3apspkeHHOUM cdepnl. Ilome
PaBHOMEPHO 3apsbKeHHOro no o0bémy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeckOoHEUHON TIIOCKOCTH. KapTwHbl JUHUNA HanpsOKEHHOCTH JTHX MMOJEH U
SKBUITOTEHIIMAJIBHBIX TOBEPXHOCTEH.

[IpoBOAHUKM B AIEKTPOCTATUYECKOM I10JIE. Y CJIOBHE PABHOBECHUS 3apPsIIOB.

JManeKTpuKu B BJIEKTPOCTATUUECKOM  TIOJIE. JlusnexTpuyeckas
IIPOHUIIAEMOCTh BEILIECTBA.



Konnencarop. OnekTpoEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTH IUIOCKOTO
KOH/IEHCaTopa.

[TapannensHoe coequHeHue KoHaeHcaTopoB. [locnenoBaTenbHOE COeTMHEHNE
KOH/IEHCAaTOPOB.

DHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

JIBrKeHME 3apsIKEHHOM YaCTULBI B OJHOPOJHOM 3JIEKTPUUECKOM IIOJIE.

TexHu4yeckre YCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: 3JIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATHUYECKAsl 3alllUTa, 3a3€MJICHUE AJIEKTPONpHOOpPOB,
KOH/ICHCATOPBI, TeHepaTtop Bau ae ['paada.

Jlemoncmpayuu.

YCTpONUCTBO Y MPUHLIMII IEUCTBUS JEKTPOMETPA.

DIIEKTPUUECKOE OJIE 3aPSKEHHBIX IIIapUKOB.

DneKTpudecKoe Mojie ABYX 3apsyKEHHBIX MJIACTHH.

Mogpens asekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKM B AIEKTPUUYECKOM I1OJIE.

DIIeKTpOCTaTUUECKas 3alIUTa.

Y CTpOolCTBO U AEUCTBUE KOHJEHCATOPA MTOCTOSHHOM U TEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaropa OT IUIOUAAH
IJIACTUH, PACCTOSIHUSA MEX1Y HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOro OISl 3apSXKEHHOT0 KOHJIEHCATOopa.

3apsanka v pa3psjika KOHJIEHCATOpa Yepe3 PE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, npaKMUKyMm.

OueHka cuj B3auMOJIEHCTBUS 3apSyKEHHBIX TEI.

HaOnronenue npeBpalleHns SHEPruM 3apsKEHHOr0 KOHAEHCATOpa B SHEPTHIO
U3JTy4YEHHUs] CBETOMO/IA.

N3yuenne npoTrekaHus TOKa B LEMH, COAEPKAIIEN KOHAEHCATOP.

Pacripenenenne pa3sHOCTH IIOTEHIIMAJIOB (HaTIpsDKEHUA ) npu
NOCJIEJOBATEIIBHOM COEIMHEHUH KOHIEHCATOPOB.

HccnenoBanue paspsia KOHIAEHCATOPa YEPE3 pe3UCTOP.

Tema 2. IlocmoanHblil 31eKmMpuyecKuili mox.

Cuna Toka. [TocTOSIHHBIN TOK.

VYcioBus CyleCTBOBAaHMUS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. VcTouHMKH
toka. Hanpsiokenue U u DJ1C £ .

3akoH OMa U1l y4acTKa Lenu.

DIIEKTPUUECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS
OIHOPOJHOr0 MPOBOJHMKA OT €ro JUIMHBI U IUIOMIAAY NONEPEYHOIO CEUECHUS.
VY 1ebHOE COMPOTUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, MapAILIENbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pazBeTBnéHHBIX dekTpruueckux menei. [IpaBuna Kupxroda.



Pabora snextpuueckoro Toka. 3akoH /[xoymns—JIeHua.

MOIIHOCTh 3JEKTPUUECKOrO TOKA. TemioBas MOIIHOCTh, BbIAENsEMas Ha
pe3ucTope.

OJIC ¥ BHYTpEHHEE CONpPOTUBIICHHME HCTOYHMKA TOKa. 3akoH Oma s
MOJIHOW  (3aMKHYTOM) SJEKTpUYECKOM I1enu. MOIIHOCTh MCTOYHHMKA TOKAa.
Kopotkoe 3ambikanue.

KonnencaTop B ienu MOCTOSIHHOTO TOKA.

TexHu4yeckre YCTpPOMCTBA U TEXHOJIOTHMYECKUE TPOILIECChl: aMIEPMETD,
BOJILTMETP, PEOCTAT, CUETUMK DIICKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3MepeHune cuiibl TOKA U HaIIPSKEHUS.

UccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HANpPSKEHUS NI PE3UCTOpA,
JIaMITbl HAaKAJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COINPOTUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JIJIUHBI,
IUIOIIAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTHUBIICHUS MPU MOCTOSSHHOM
HaIPSKEHUH.

[Ipsimoe n3mepenue DJIC. KopoTkoe 3aMbIkaHUE TAIbBAHUYECKOTO 3JIEMEHTA
Y OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crioco0bI coeuHeHns UICTOYHUKOB Toka, DJ[C Gartapeii.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXKIY IMOJMIOCAMM MCTOYHHMKA TOKA
OT CHWJIBI TOKA B IICTIH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanne CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIIEHUS TPOBOHUKOB.

HccnenoBanne 3aBUCHMOCTH CWJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npejena u3MepeHus amnepmerpa (BoJIbTMETPa).

Nsmepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd J/]C ranbBaHUYECKOrO 3JIEMEHTA OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHHH.

HccnenoBanne pa3HOCTH MOTEHUIHAIOB MEXKAY MOJKOCAMU HCTOYHHMKA TOKA
OT CHWJIbI TOKa B IICTH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 paznuyuHslx cpeoax.

DneKTpuuecKas MPOBOAUMOCTh  PAa3MYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTH COIPOTUBIICHUS] META/IOB OT
TemrepaTrypbl. CBEpXIIPOBOIUMOCTb.



DIIEKTPUYECKNN TOK B BakyyMe. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKHY. CobOcTBeHHast u MpUMecHas MPOBOJIUMOCTh
nosynpoBoaHuKoB. CBoiicTBa p—n-tniepexosa. [loaynpoBoHUKOBEIE TPUOOPHI.

DJEKTPUYECKUN TOK B BJEKTPOJIHUTAX. DJNEKTPOJUTHUECKAS JUCCOLUALINS.
OnekTponus. 3akonsl Dapajes s FIEKTPOIH3a.

DJIEKTpUYECKU TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsia. PaznuuHble TUIIBI CAaMOCTOSITENBHOTO pa3psiaa. MonHus. [lnazma.

TexHuueckne yCTPOMCTBA WM MPAKTUYECKOE MNPUMEHEHUE: Ta30pa3psiIHbIC
JaMIbI, DJIEKTPOHHO-TydeBas TpyOKa, MOJYNPOBOAHUKOBEIE MPUOOPHI: THO/,
TpaH3UCTOp, (OTONMOJ, CBETOAMOJ, TallbBaHWKa, pauHUpOBaHUE MEIH,
BBIIIJIaBKA aJTIOMUHUS, DJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBL.

[TpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsbI 35ekTponusa Papanes.

HckpoBoii pa3psil U MpOBOJUMOCTb BO31yXa.

CpaBHeHHME TPOBOJUMOCTH METAJJIOB U MOTYIPOBOJHUKOB.

OZIHOCTOPOHHSISI TPOBOJIUMOCTD JTUO/A.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

Habnronenue amektponunsza.

N3mepenne 3apsaa OTHOBAIICHTHOTO MOHA.

HUccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUS ~ TEPMOPE3UCTOpA  OT
TEMIIEPATYPHI.

CusiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DuU3NYeCKUl MPAKTHKYM.

CniocoObl u3MepeHus PU3NYECKUX BEIUYHMH C MCTOIb30BAHUEM AHAJIOTOBBIX
U IU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOIOTHBIC U OTHOCUTENIBHBIC TTOTPEITHOCTA U3MEPECHUN (DU3UICCKUX BEIIMYNH.
OneHka rpaHul NOrPEMHOCTEN.

[IpoBeneHrne KOCBEHHBIX WU3MEPEHUM, WCCIEAOBAHUM  3aBUCUMOCTEU
¢bu3nuecknx BENMYMH, TPOBEPKA MPEIJIOKECHHBIX THUMOTe3 (BbIOOp W3 pador,
OMMCAHHBIX B  TEMATHYECKHWX  paszgenax «YUYEHUYECKHHA  DKCIEPUMEHT,
nabopaTopHblie padOThI, TPAKTUKYM»).



MesknpeaMeTHbIE CBA3H

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCS C YYETOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBS3€H C Kypcamu
MaTeMAaTHUKH, OMOJIOTUHU, XUMUH, TeOrpaQuu U TEXHOJIOTHH.

Mescnpeomemmusvie nonamus, céA3aHHblE C U3YYEHUEM MEM 0008 HAYUHO20
no3HanuA: SIBICHUE, HAY4YHbIA (akT, rumore3a, pusmyeckas BEIUYMHA, 3aKOH,
Teopus, HaONIOACHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEITHOCTH U3MEPEHUN, U3MEPUTEIbHBIC MPUOOPHI, U(PPOBast TaOOPATOPHSI.

Mamemamuka: peuieHUe CUCTeMbl YypaBHeHHMU. JluneitHas QyHKIUS,
napabouna, runep0Oona, ux rpapuku u cBoiicTBa. TpuroHomerpuyeckue QpyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOXKIECTBO.
BekTophl 1 HX IPOEKIMU Ha OCH KOOPJAMHAT, CII0KEHUE BEKTOPOB.

buonozua: Mexanuueckoe ABWKEHHE B KUBOU mpupoje, nuddys3us, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHMW3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOIIEH cpesbl,
yTUIM3aIUsl OMOOPTaHMYECKOro TOIUIMBA [UJIi  BBIPAOOTKH  «TEIJIOBOM» U
JIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHDKEHUE U KaIWJUISIPHBIE SIBJICHUS B IIPUPOJIE,
ANIEKTPUUECKUE SIBJICHUS B dKUBOU MPHUPOJIE.

Xumuna: NUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJSpHAas Macca, IOJIIy4YeHHE HaHOMATEpUajoB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEJN, KUIAKOCTEN U Ira30B, KUJIKHE KPUCTAIUIbI, 3JEKTPUUYECKUE
CBOMCTBa METAJIJIOB, JJIEKTPOJIUTHYECKAS JUCCOLIMAIINS, TalbBaHUKA, JIEKTPOHHAS
MUKPOCKOMUSI.

TI'eocpagpus: BnaxxHoCTh BO3AyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE IBHKEHUU C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKUJKOIO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEHH, peméryaTble KOHCTPYKIIMHU), MCIOJIb30BAaHUE 3aKOHOB COXPAaHEHMS
MEXAHUKH B TEXHUKE (FMPOCKOI, BOJOMET M APYTHE), ABUTaTElb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, ObBITOBOM XOJOIWUJIBHUK, KOHIULIHOHEP, TEXHOIOTHH
NOJyYEHHsS] COBPEMEHHBIX MAaTepHaioB, B TOM YHUCJIE HAHOMATE€pUAIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
ra3zopaspsaHble JIaMIIbl, TOJYPOBOIHUKOBBIE MPUOOPHI, TaJbBAHUKA.
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Pasznen 4. JaekTpoauHaMuKa.

Tema 4. Maznummnoe noae.

B3aumopelicTBHEe TIOCTOSAHHBIX MAarHUTOB W MPOBOJAHUKOB C TOKOM.
MarautHoe 1one. Bektop MarHuTHOM HWHAYKUMM. [IpuHIMO Cynepno3uuuu
MAarHUTHBIX NOJIEH. JIMHUKM MarHUTHOW UHIYKIIUU.

MarnuTtHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Ipcresa.

Cunia Amnepa, €€ HanpaBJI€HUE U MOYJIb.

Cuna Jlopenua, €€ HanpaBieHUEe U MOAYJb. [[BHKEHHE 3apsiKEHHOW YaCTHULIbI
B OJJHOPOJHOM MarHuTHOM mose. PaGota cunbl JlopeHiia.

MaruauTHoe 1oj¢e B BeniectBe. DeppoMarHeTuku, napa- u JIMaMardHeTHKH.

TexHUYeCKre YCTPOMCTBA M TEXHOJOTMYECKHE IIPOIECChl: MPUMEHEHHE

MOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AJEKTpOABUTATENb SIKOOU, YCKOPUTENIH dJIEMEHTapPHBIX YaCTHII.
Jemoncmpayuu.

KaprnHa  nuHMM  WHAYKIMM ~ MAarHUTHOTO  MOJS  IIOJOCOBOIO U
MOJIKOBOOOPA3HOT O MOCTOSIHHBIX MarHUTOB.

KapTrHa nuHuii MarHuTHOM MHAYKIHWH TOJISL JUIMHHOTO MIPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3anmonericTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHiia Ha HOHBI AIIEKTPOJIUTA.

HaGntonenune nBmxeHus my4yka 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHMn JEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JICKTPUUECKONU CUCTEMBI.

Yuenuueckuit skcnepumenm, nadopamopmusie padomel, npaKmuKym.

HccnenoBanre MarHUTHOTO IOJISL IOCTOSIHHBIX MAarHUTOB.

UccnenoBanne cBOMCTB (eppOMArHETHKOB.

HccnenoBanne AeiCTBUSA MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cunbl AMiiepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIiepa OT CHJIbI TOKA.

Ornpenenenve MarHUTHOW MHAYKIIMKA Ha OCHOBE U3MEPEHHUSI CUIIbl AMIIEpa.

Tema 5. dnexkmpomazHumnas uHOYKYUA.

SBneHue HDJIEKTPOMArHUTHOM HWHAYKIUU. [lOTOK BekTOpa MarHUTHOMN
uHaykud. OJIC uHAyKuMU. 3aKOoH BJIEKTPOMAarHuTHOM uHaykuun Dapanes.
Buxpesoe anekrpuueckoe none. Toku Pyko.



OJIC uHAYKIMM B MPOBOJHMKE, NBUKYIIEMCS B OZHOPOJIHOM MArHUTHOM
noJie.

[IpaBuno Jlenna.

NuaayktuBHocTh. KaTylllka WMHIYKTUBHOCTH B I1I€MHM IOCTOSHHOI'O TOKA.
SABnenune camonHaykuuu. J1C caMOMHIYKIUH.

DHeprus MarHUTHOTO TOJISI KATYIITKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4yeckre YCTpOMCTBA M TEXHOJOTMUECKHE MPOLIECChl: MHAYKIMOHHAS
neyb, COJICHOU, 3allUuTa OT JEKTPU3ALUU TN MPU JIBUKEHUU B MATHUTHOM I10JI€
3eMIu.

Jemoncmpayuu.

HaOmronenue siBneHust 3J1€KTPOMArHUTHOW UHAYKIUU.

UccnenoBanne 3aBucumoctd OJIC MHAYKOMM OT CKOPOCTH HW3MEHEHHMS
MarHUTHOTI'O MOTOKA.

[IpaBuno Jlenna.

[Tanenne MarauTa B alFOMUHUEBOM (MEIHON) TpyOe.

SIBiIeHME CAMOMHIYKIIUH.

Uccnenoranne 3aBucumoctu 3/]C caMOMHIYKIIUHM OT CKOPOCTH WU3MEHEHUSI
CHUJIbI TOKA B LICTIH.

Yuenuueckuit 3xkcnepumenm, nadopamopusvie padbomul, nPAKMUKYM.

UccnenoBanue siBIEHUS SJIEKTPOMArHUTHON MHIYKIIUH.

OnpeneneHne UHAYKIIMHA BUXPEBOI'0 MAarHUTHOTO TTOJISL.

UccnenoBanue siBIEHUS] CAMOUHIYKIIMH.

COopka MoJieu IEKTPOMAarHuTHOTO TeHepaTopa.

Pa3znea 5. Koje0anus  BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenpHas cucrema. CBOOOIHBIE KOJICOAHMS.

[Mapmonnyeckue konebanusi. Kunemarnueckoe U JUHAMHUYECKOE OMHUCAHUE.
DHEpPreTuYecKoe ONMUCaHUE (3aKOH COXPAHEHUs MEXaHWYECKOW 3Hepruu). BoiBon
JMHAMHUYECKOTO OMUCAHUS TaPMOHUYECKUX KOJICOAHUI U3 MX YHEPreTHUYeCKOro u
KMHEMaTHU4eCKOr'0 OMUCAHUS.

Awmrutyna u ¢aza konebanuit. CBs3b aMIUIATYABl KOJIEOAHUW HCXOIHOM
BEJTMYHMHBI C aMIUTUTYJaMH1 KOJIeOaHui €€ CKOPOCTH U YCKOPEHHUS.

Ilepron u uacrora kosneOanuid. llepuon Manbix CBOOOJHBIX KoOJI€OAHMI
MaTeMaTU4eckoro wmastHuka. Ilepuon CcBOOOIHBIX KoJeOaHUN MPYKUHHOTO
MasTHHKA.

[TonsiTue o 3aTyxammux kKoneOaHusx. BeiHyXneHHbie Konebanus. Pezonanc.
PezonancHas kpuBas. BrausHue 3aryXxaHus Ha BHJ PE30HAHCHOW KpHUBOM.
ABTOKOJICOAHMS.



TexHuueckne ycTpoilcTBa M TEXHOJIOIMYECKHE MPOLIECCHl: METPOHOM, Yachl,
Kayelu, My3bIKaJIbHbIE HHCTPYMEHTBI, cericMorpad.

Jlemoncmpayuu.

3anuck K0ne0aTeIbHOT O IBHKEHUSI.

Habmronenue He3aBUCMMOCTHU MEpUO/ia MaNIbIX KOleOaHU# rpy3a Ha HUTH OT
aAMIUTUTY/IBI.

HccnenoBaHue 3aTyXaromux KojaeOaHU U 3aBUCUMOCTH 11eproJia CBOOOIHBIX
KOJIeOaHUIA OT CONIPOTHUBIICHHMSI.

WccnenoBanne kojiebaHUWN TIpy3a HA MACCHUBHOM NPYXHHE C LENIbIO
dbopMUpOBaHUs MIPEACTABICHUN 00 MA€aTbHON MOJIETU NPYKUHHOTO MasiTHUKA.

3aKOH COXPAaHEHHUs SHEPTUU NPHU KOJIeOaHUSAX IPy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOAHHIA.

Habmronenue pezonanca.

Yuenuueckuit sxkcnepumenm, navopamopnsvie padomul, RPAKMUKYM.

N3mepenue mnepuona CBOOOAHBIX KOJIEOAHMM HUTSHOTO W HPYXUHHOI'O
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS Teja B XOZ€ KOJIEOaHUI HA yIIPYTrOM IO/IBECE.

N3yyenue ABMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanre FHEPTUU B MPY>KUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYAbI 3aTyXaIOUINX KOIeOaHUH.

HccnenoBanre BbIHYKICHHBIX KOJIEOaHUN.

Tema 2. dnexkmpomazHumHnuole KOneOaAHUA.

Konebarenpubiit koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJeOaHUS B
ujeanbHoM KoisiebatenbHOM KoHType. Popmyma Tomcona. CBs3b aMIUIUTYIBI
3apsiia KOHAEHCATOpa C aMIUIUTYI0M CHIIBI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUS YHEPTUU B UJI€aJIbHOM KoJie0aTeTbHOM KOHTYPE.

3aTyxaroime AJIEKTPOMArHUTHBIE KoJieOaHusl. BoinyxieHHbIC
3JICKTPOMArHUTHBIC KOJIeOaHus.

[lepemennblii TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYOHOE U
JIEUCTBYIOIIEE 3HAUYCHHE CWIbl TOKAa W HaIpPsDKEHHUS MpU pasindHou (opme
3aBUCUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHHU.

CunycouJianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJEHCATOp M KaTyIlIKa
VWHJIYKTUBHOCTH B LEMHA CUHYCOMJAIBHOIO MEPEMEHHOrO TOKAa. PE30HaHC TOKOB.
Pe3oHaHc HanpskeHu.

WNneanvupiii  Tpanchopmarop. IlpouwsBonctBo, mepepada U moTpedJieHUE
3JIEKTPUYECKON IHEPTUU.

DKOJOTHYECKUE PHUCKH TMPU MPOU3BOACTBE JIIEKTpOodHepruu. Kynbrypa
WCIIOJIb30BAHUS JICKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.



TexHUYecKne yCTPOMCTBA M TEXHOJOTHYECKHE IMPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JJUHUU JICKTPOINEpe/Iay.

Jlemoncmpayuu.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUsI.

3aBUCUMOCTH 9aCTOTHI CBOOOTHBIX KOIEOAHHI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMArHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyxaroUUX IEKTPOMArHUTHBIX KOJIEOaHUIA.

Mogenp 3JIEKTpOMarHUTHOTO T€HEPATOPA.

BrinyX1eHHbIE CHHYCOUIATbHBIE KOJIeOaHusl.

Pesucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOp B LEMU NEPEMEHHOIO
TOKa.

Pezonanc mnpu mocnenoBaTENbHOM COCOUHEHUW PE3UCTOPA, KaTYIIKH
VWHJIYKTUBHOCTH U KOHJEHCATOPA.

VY cTpoiicTBO M IPUHITUT ACUCTBUS TpaHcPopMaTopa.

Mogenp JTMHUY 3IEeKTpoNEpPEaAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3yuenue Tpancpopmaropa.

HccnenoBanne nepeMEHHOrO0 TOKA 4Yepe3 MOCIEAOBATENIBHO COCIMHEHHBIE
KOHJIEHCATOP, KaTYyIIKY U PE3UCTOP.

Halntonenue 351eKTpoMarHiTHOrO pe30HAaHCA.

UccnenoBanue paboThl ICTOUHUKOB CBETA B 1IETIH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE GOIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUS HX pacnpoctpaHeHus. IlomnepeuHbie u
IpOJIOJIbHBIE BOJNHBL. [leprosl, CKOPOCTh pacnpoOCTpaHEHUS M JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKUX BOJIH: OTpa)K€HUE, MpesioMJieHue, UHTepdepeHius u
nudpaxims.

3Byk. CkopocTb 3ByKa. [’ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHNE OKPYIKAIOLIEH CPEABI.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CJIOBUS M3JIYYEHHUS DJIEKTPOMATHUTHBIX BOJIH.
B3anmHas opreHTanys BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  2JIGKTPOMAarHUTHBIX  BOJH:  OTPa)XXE€HUE,  MPEIOMIICHHUE,
noJisIpu3aIysi, HHTepdepeHIns u qudpaKius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMTBI pauoOCBsI3U U TeNeBUACHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYKAIOIIEH Cpebl.



TexHu4uecKkne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: MY3bIKaJbHbBIC
UHCTPYMEHTBI, pajap, paauolpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3BYKOBas IMAarHOCTUKA B TEXHUKE U MEJIUIIUHE.

Jemoncmpayuu.

OO0pazoBaHue U pacpOCTPAHEHUE MOMEPEYHBIX U MPOIOIbHBIX BOJIH.

Kone6mtomeecst Teno kak HICTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

HaOmronenue otpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenune naTepdepennnm u qudpakini MEXaHUIECKUX BOJTH.

AKYCTUYECKHN pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaOmtonenune cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM H
4acTOTOU KOJICOaHUH.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHUE,
pesioMIICHHE, TONsipu3aIus, AuppaKiys, nHTephepeHITus.

Oo6napyxenue nHGPaKpacHOTo U yIabTPadruoIeTOBOTO U3TyUCHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3ydeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHeiiHOEe pacnpocTpaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4euHBIN UCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue n3zoOpaxeHuil B
wiockoM 3epkaiie. Cdepruueckue 3epkaa.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHusi. OTHOCUTEINIbHBINA MTOKa3aTeb npeaomMiaeHus. [TocTosTHCTBO 4acTOThI
CBETa M COOTHOUICHHWE [JIMH BOJIH NPHU MEPEXOAE MOHOXPOMATHYECKOIO CBETA
yepe3 rpaHully paszzena ABYyX ONTUYECKUX CPE/l.

Xonx mydeit B mpusme. [[ucnepcust cBera. COXKHBIM COCTaB O€IOro CBETa.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yron MmoiaHOro BHYTPEHHETO
OTPAKEHHUSI.

CobOuparomiue u pacceuBaroime JuH3bL. ToHkas mauH3a. DoOKycHOE
paccTosiHME W ONTHUYEeCKass Cujia TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
PAcCTOSIHUSI TOHKOM c(epuyecKol JHMH3bI OT €€ T€OMETPUU M OTHOCUTEIHHOTO
MOKa3aTeNs MPETOMIICHHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.



Xop Jy4a, MPOLIEANIETO JIMH3Y MOJX IIPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHune wu300pakeHU TOYKM W OTpe3Ka MpsIMOA B
coOMparolMX U PACCEMBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTnueckue npubopsl. Paspemraromas crocodHocTh. [1a3 kak onruyeckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblEe HCTOYHHKH.
VYcnoBuss HaOMIOAEHUST MaKCUMyMOB M MHHHUMYMOB B HMHTep(EpEeHLIHOHHON
KApTHHE OT JBYX KOTEpEHTHBIX HWCTOYHMKOB. [IpumMepsl Kilaccu4ecKux
UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakius cBera. JlubpaknuoHHas pemérka. YCIOBHE HaOIIOICHUS
IJIABHBIX ~MAakKCMMyMOB IIpM IIQJ€HHH MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PaKUIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckre YCTpPOMCTBA M TEXHOJOTMYECKHME MPOLIECCHl: OYKH, JyIa,
HEpUCKOI, (oToamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN amnmapar, MpOCBETIECHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, AU(PPAKINOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

HccnenoBanne npenoMieHNs CBETA.

Halntonenune noaHoro BHyTpEeHHEro oTpaxkeHus. Mojenb cBeToBo1a.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4YEpPE3 IUIOCKONAPAILIECIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKoOMa, TEJIECKONa.

Habmonenne natepdepeHnn crera.

HaGmtonenmne BeToB TOHKUX MJIEHOK.

Hab6mronenune nudpakimu ceera.

N3yuenue nuppakumoOHHON PEIIETKY.

HaGntonenune nudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepcuu cBera.

Habnronenue nonsipuzannu cBera.

[IprmeHeHne MONSIPOUIOB ISl U3YYEHHSI MEXaHUYECKUX HANPSHKECHUM.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

N3mepenne nokasaresns npeaoMIeHUs CTEKIIA.

WccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BellecTBa (Ha
OpUMEPE KUIKUX JIUH3).

N3mepenne poKycHOro pacCTOSHHS pacCEeUBAIOIINX JIUH3.

[Tomyuenue n300pakeHUs B CUCTEME U3 IJIOCKOTO 3epKajia U JIUH3bI.



[Tomyuenue n300paxeHusi B CHCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€1ECKOMUYECKUX CUCTEM.

Habmonenune nudpakuuu, nHTepdEepeHIny U Moysipu3aliy CBeTa.

N3y4yenue noaspusanum cBeTa, OTPaXKEHHOIO OT IIOBEPXHOCTH IUAJIEKTPHUKA.

N3yuenne unTepdepeHIun 1a3epHoro U3IydyeHus Ha ABYX MIENSX.

Habmonenne nucnepcun.

HaGntonenue u uccnenoBanue AUQGPaKkiimOHHOTO CIEKTpa.

N3mepenue IrMHbI CBETOBOW BOJIHBI.

[Tomy4yeHue criekTpa M3Iy4eHUs CBETOAMOAA IPH NOMOUM JU(PaKIIMOHHON
PELIETKY.

Pa3gen 6. OCHOBBI CIEIUAIBHON TEOPHUHU OTHOCUTEIbHOCTH.

I'panuipl  TPUMEHUMOCTH  Kiaccudyeckod — mexaHuku.  [loctynaTsel
CHeUalbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBasl. I[IpeoOpa3zoBanusi  Jlopenia.
VYcenoBue npuuMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJJIEHUE
BPEMEHH U COKPAILICHUE JJINHBI.

OHeprusi 1 UMIYJIbC PENSATUBUCTCKON YaCTHLIBI.

CBsI3p Macchl C JHEPrUEH U UMITYJILCOM PEIATUBUCTCKOM YaCTHULIBI. DHEPTHS
TIOKOSI.

TexHu4yeckre YCTPONCTBA M TEXHOJOTHMYECKUE ITPOLIECCHI: CIYTHUKOBBIE
NPUEMHHUKH, YCKOPUTEIH 3apSKEHHBIX YaCTHLI.

Y4yeHn4ecKuil IKCIIEPUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTHKYM.

OnpeneneHve UMNyJbca W DHEPrUM  PEISATUBUCTCKUX  dYacTuil (IO
dotorpadusiMm TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TeIIOBOE M3Iy4YeHHE (U3IydyeHHUE aOCOIIOTHO YEPHOTO TeEna).
3akoH cmelienus: Buna. I'unores3a I[lnanka o kBaHTax.

@DOTOHBI. DHEPTUsl U UMITYJIbC (POTOHA.

dorodrpdexr. OmpiTe A. I'. CromeroBa. 3akoHsl GhoTodddeKTa. YpaBHECHHE
OinireitHa 11 hotodddekra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYaCTHOCTH, JIaBJIEHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJIOTHO OTpakarolryro moBepxHOcTh). Ombitel I1. H.
JleGenena.

BonHoBble cBolicTBa yactul. Bonael ne bpoia. [InuHa BosHb! 1€ bpoitis u
pa3Mepsl 00JacTH JIOKAJNM3allMu JBWXKYyIeWcs vactuibl. KopmyckymspHo-
BOJIHOBOH Ayanu3M. [{udpakims >7eKTpOHOB HAa KpHUCTaJIax.



Crneunduka nsmepenuii B MUkpoMupe. COOTHOUIEHUS HEONpPENeaEHHOCTEN
I'eitzenbepra.
TexHuueckne yYCTpPOWCTBA W TEXHOJOTMYECKHUE TMPOLECCHI: CIEKTPOMETD,

dotornemeHT, (HOTOMATUMK, TYHHENBHBIA MHUKPOCKON, COJHEYHas Oarapes,
CBETOJUO/I.

Jlemoncmpayuu.
®dotor(pdheKT Ha yCTAaHOBKE ¢ IIMHKOBOM TJIACTHHOM.
UccnenoBanmne 3akoHOB BHeMTHEro (poTodddekra.

UccnenoBanne  3aBUCHMOCTHM  CONPOTHUBIICHHS  MOJYIPOBOJHUKOB  OT
OCBENIEHHOCTH.

CBeToauon.

Conneunas Oartapes.

Yuenuueckuii 3xcnepumenm, nadopamopusvie padbomul, nPAKMUKYM.
Uccnenoranue Gpotopesucropa.

N3mepenue nmocrosinHoi [l1anka Ha ocHOBe nccienoBanus GoTodddexra.
HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YePE3 CBETOIMO] OT HAIIPSIKEHUS.

Tema 2. @uzuka amoma.

OnbIThl MO HCCIENOBAHUIO CTPOCHUS aroma. lInmaHerapHas monens aTroma
Pesepdopna.

[Toctynatel bopa. M3nyyenue u noriomienre (GOoTOHOB MpU MEPEXOAe aTomMa
C OJIHOTO YPOBHSI 9HEPTUU HA JIPYTrOM.

Bunsl ciektpoB. CiekTp ypOBHEM SJHEPTUHA aTOMA BOJIOPOA.

CnoHTaHHOE U BBIHYKJIEHHOE U3J1y4YeHHE cBeTa. Jlazep.

TexHuuecKkne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habmronenne TMHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETUMKA MOHU3UPYIOIINX YaCTHLL.

Omnpenenenue IIMHBI BOJHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit 3xcnepumenm, nadopamopuvie padbomul, NPAKMUKYM.

HalGmronenue nuHeituaToro cnekrpa.

HccnenoBanue criekTpa pa3peKeHHOTO aTOMapHOT'O BOJIOPOJa U M3MEPEHHE
nocTtostHHOM PunGepra.

Tema 3. Dusuka amomHo20 A0pa u I1EMEHMAPHBLIX UACIUY,.

Hyxknonnast Mmogens snapa IelizenOepra—lBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3oromsl.



PannoaktuBHOCTh. Anb(a-pacnan. OJIEKTPOHHBIM M MO3UTPOHHBIA Oera-
pacnan. ['amma-usiydeHue.

3aKOH pPaJMOAaKTUBHOrO pacnana. PaanoakTWBHBIE H30TOIBI B MPHUPOJIE.
CBolicTBa MOHU3HUPYIOLIEr0 H3JIy4eHUs. BiusHue pagvoakTHBHOCTH Ha JKUBBIE
opranu3Mebl. EctectBeHHsIil poH nznydenns. Jozumerpusi.

DHeprusi CBsI3M HYKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

SAnepubie peakuuu. [enenue u cuntes siaep. Anepusie peaktopsl. [Ipodiembr
YIOPAaBIIIEMOr0 TEPMOSAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACIEKThl PpPa3BUTHUSA
SAIEPHON SHEPTETUKH.

MerTozs! perucTpanuyy U UCCIEIOBAHUS AIIEMEHTAPHBIX YaCTHII.

@yHIaMEHTaJbHbIE B3aUMOJCUCTBUSA. bapHOHBI, ME30HBI U JIENTOHBI.
[Ipencrasnenne o CtangaptHoil moaenu. KBapk-riirooHHasi MOAENb aJpOHOB.

O®usuka 3a npeaenamu CraHmaptHol Moaenu. TéMmHas marepuss U TEMHas
JHEPIHUsl.

EnuncTBO Qusnueckoi KapTUHBI MUpA.

TexHu4yeckre yCTpoMCTBa M TEXHOJIOTMYECKHUE MPOLECCH: TO3UMETP, KaMepa
BunbcoHa, saepHbIi peakTop, TEPMOSACPHBIA pEakTop, aromMHas Oomoa,
MarHUTHO-PE30HaHCHAsi TOMOrpadusi.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

UccnenoBanne TpekoB 4acTuIl (TI0 TOTOBEIM (GoTorpadusim).

HccnenoBanre paguoakTUBHOIO (hOHA C UCIIOJIBb30BAHUEM J03UMETPA.

N3yyenue nornouieHus: 6eTa-4acTull aIlOMUHHEM.

Paspges 8. DiieMeHTHI ACTPOHOMUM U aCTPOGU3HKH.

DTarnbl pa3BUTHSL aCTpoHOMUU. [IpuKiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (HW3UKH JUIsI OOBSICHEHHUS TPUPOJIBI
KOCMHYECKUX O0BEKTOB.

Meroasl acTpoHOMHMUYECKUX HcchenoBaHnnii. COBpEMEHHBbIE ONTHYECKUE
TEJIECKOIIBI, PAJANOTENIECKOIIbI, BHEATMOC(HEpHAst aCTPOHOMHS.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKUE 3BE3/bI, IUIAHETHI, MX BHUIMMOE
JIBYDKCHME.

ConHeyHast cucTeMa.

Connie. ConmHeuHasi akTUBHOCTh. McTounuk sHepruu CostHIa U 3BE3I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(Marpamma «CHeKTpaibHbIN KIacc —
CBETUMOCTBY». 3BE3IBI TJIABHOH ITOCJIEAOBATEIILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTb» ISl 3BE3]l TJIABHOM IOCJIEAOBATEIbHOCTH. BHYTpeHHee cTpoeHue
3BE371. COoBpeMEHHbIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bodtouu CoJiHIa U
3BE3J1. DTambl )KU3HU 3BE3I.



Mnineunsiii Ilyte — mama ['anaktuka. Ilonoxkenne u nBmxenue CoaHna B
lNanaxktuke. Tunel ranaktuk. Paguoranaktuku u xBasapsl. YEpHbIE ABIPHI B sApax
raJIakTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbmoro B3peiBa. PennkToBoe n3nydeHue.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewénnbie npo6iieMbl aCTPOHOMUM.

Yuenuueckue navnooenus.

Habntonenus 3B€3q4HOr0 HeOAa HEBOOPYXKEHHBIM IJ1a30M C MCIOJb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM JIJISl OMpEENeHHs MOJIOKEHUsT HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro mojyumapus U spKue
3BE3/bI.

Habmtonenuss B Tteneckon JlyHbI, IJIaHET, TYMaHHOCTEW U 3BE3IHBIX
CKOIUICHUU.

Du3uYeCKU MPAKTUKYM.

Crioco0b! n3MepeHus: GU3NYECKUX BEJIUYMH C UCIIOJIB30BAHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEIMYMH.
OueHka rpaHul] NOrPEeUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUM  3aBUCHUMOCTEU
(¢u3nuecKnX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  paszienax «YUYEHHYECKUH  IKCIIEPUMEHT,
n1abopaTopHbI€ padOThI, TPAKTUKYM).

O0o0maroiee NOBTOPEHNE.

O6o0uieHne U cucTemMaTu3alus CoAepKaHUs pas3lienoB Kypca «MexaHukay,
«MonekynspHas (pu3MKa U TEPMOJUHAMUKAY», «DIEKTpoAUHAMUKay, «KomebaHus
U BOJHBD, «OCHOBBI CHELUUAIbHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», «MEeMEHTH aCTPOHOMUU U aCTPOPHUIUKI.

Ponr ¢Qu3uku u  acTpOHOMUM B DKOHOMHUYECKOWM, TEXHOJIOTUYECKOI,
COLIMAIbHON M ATHUYECKOH cepax AeATeIbHOCTH YEIOBEKa, pOJib U MECTO (U3UKH
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OIKUCATEIbHOM,
CUCTEMATU3HUPYIOIIEH, OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOW  (PyHKIMIA
duznueckoi Teopuu, poiib GU3HMUECKONW TEOPUHU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3mueckol KapTUHE MUPA, MECTO (PU3NUYECKOW KapTUHBI MHpa B OOILIEM psny
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJIE.



MesknpeaMeTHbIE CBA3H

N3yuyenne kypca ¢usuku yrayonéHHoro ypoBHs B 11 kjacce
OCYUIECTBIISIETCS C YYETOM COJEPKATEIbHBIX MEXIIPEAMETHBIX CBS3€H C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpadru U TEXHOJIOTHH.

Mescnpeomemmnole nOHAMUSA, C6A3AHHbBIE C U3YYUEHUEM MEMO008 HAYUHO20
nOo3HaHuA: SIBJICHUE, HAYYHBIA (PaKT, Tumoresa, (Qunmyeckas BEIUYMHA, 3aKOH,
Teopus, HAONIOACHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENIHOCTH U3MEPEHUMN, U3MEPUTEIbHBIC MPUOOPHI, U(PPOBas TaOOPaATOPHSI.

Mamemamuka: penieHUE CHCTEMbl YypaBHEHHMH. TpUrOHOMETpUYECKHE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOPBI M MX MPOEKLIMH HA OCHU KOOPJMHAT, CIIOKEHHUE BEKTOPOB.
[TpousBoaHbIe 37eMeHTApHBIX (GyHKIWNA. [Ipu3Haku TOMOOUMS TPEYTONBHHUKOB,
onpeieNIeHne IoNaau oCcKuxX Guryp u oobEmMa Tel.

Buonozusa: >nextpuyeckue SIBICHUS B KUBOM MpuUpoOJE, KojedaTellbHbIE
JNBWKEHHUS B JKUBOM TMPUPOJAE, OHKOJIOTMYECKUE PHUCKU IIPU TMPOU3BOJCTBE
JIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYJKAIOLIEW  Cpelbl,
yJIbTPa3ByKOBasi JMArHOCTHMKAa B MEIULMHE, ONTUYECKHUE SBJIEHUS B JKUBOU
IpUpOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsI CTPYKTYypa TBEPABIX
TEN, MEXaHW3Mbl OOpa30BaHMS KPUCTAUTMUYECKOW PEIIETKH, CIEKTPATbHBIN
aHaJIu3.

TI'eocpaghusa: wmarHutHble T1ONIOCA 3€MJIM, 3aJIE€KH MArHUTHBIX DY,
dboTochEMKa 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANeKTpoABUraTeNb SkoOU, reHepaTop MEPEMEHHOI0 TOKa, MHIAYKLUMOHHAsS IeYb,
JIMHUU DJIEKTPONEPENAy, ANEKTPOABUTATENb, Palap, PAAUONPUEMHHUK, TEIEBU30DP,
anteHHa, TtenedoH, CBYU-meub, yiIbTpPa3ByKOBas JTUArHOCTUKA B TEXHHKE,
IPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapesi, CIIyTHUKOBbIE
NpUEMHHKH, JIEPHASI FHEPTETUKA U SKOJIOTMUYECKUE aCIIEKThI €€ pa3BUTH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHETO OBIIEIO
OBPA3ZOBAHUAINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDI

JInuyHOCTHBIE pe3yJbTaTbl OCBOCHHS YyuyeOHoro mnpeamera «Duzuka»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHOW BHYTPECHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITa U OMNbITA IEATEIBHOCTH B MPOLIECCE Peaau3alid OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOU AEATEIBHOCTH, B TOM YHCJIE B YACTH:

IPaKIaHCKOI0 BOCIIMTAHUA:

e C(OPMUPOBAHHOCTh  TIPaXKJAHCKOW  MO3UIMH  OOYy4Yalolerocss  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O WICHA POCCHICKOTO OOIIECTBA;

e TMPUHATUE TPAJAUIMOHHBIX OONICYEIIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

e TOTOBHOCTH BECTU COBMECTHYIO JESATEIBHOCTh B HHTEPECAX IPa)kKAaHCKOIrO
o0mmecTBa, Yy4YacTBOBaTh B CaMOYIPaBICHMHM B  00pa30BaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCHCTBOBATH C  COLMAJBbHBIMU  HWHCTUTYTAMU B
COOTBETCTBHHU C UX QYHKIUIMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHHUTAPHOMU U BOJOHTEPCKOM AEATEIBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUKCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
MaTPUOTU3MA;

e IIEHHOCTHOE OTHOILICHUWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEJCHUS;

e CHOCOOHOCTH OLICHHBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHUE JIMYHOI'O BKJIAJIa B MOCTPOCHUE YCTOMYUBOTO OYIYILETO.

3CTETHYECKOI0 BOCIIMTAHMSA:

e OCTETHUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsA OSCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOT0 BOCIIMTAHMS:



MHTEpEeC K pa3nuyHbIM chepam npodecCHOHATBHON AEITETbHOCTH, B TOM
YHCIe CBS3aHHBIM C (U3MKOH ¥ TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp OyAyliel npodeccun U pean30BbIBATh COOCTBEHHbIE
KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpa3OBaHHUIO B
obiacty (M3UKHU HA MIPOTSHKEHUH BCEH KU3HU.

IKOJIOI'HY€CKOI0 BOCIIMTAHUSA

c(hOPMHUPOBAHHOCTh IKOJOTHYECKON KYJIbTYPHI, OCO3HAHHE TJI00AIBHOTO
XapakTepa SKOJOTMYECKUX MpoliieM;

IUIAHUPOBAHUE WU OCYLIECTBIIEHUE JIEMCTBUU B OKPYXKaIOIIEH cpere Ha
OCHOBE 3HAHMS 11€JIEN YCTOMYMBOrO Pa3BUTHS YEJIIOBEUECTBA;

pacIIMpeHUe OMbITa JESITEIbHOCTH 3KOJOTHMYECKOM HAMpPaBJICHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUU 1O (PU3UKeE.

HEHHOCTH HAYIHOI'O NO3HAHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKH;

OCO3HAHUE IIEHHOCTHM HAYYHOW [ESITEIbHOCTH, TOTOBHOCTH B TIpoOlIeCcCe
WU3y4eHUsl (PU3UKU OCYIIECTBIATh MPOEKTHYIO U UCCIEAOBATEIBCKYIO
JEATEeNIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUS
Ba3oBble Jjoruueckue JelcTBUA:

CaMOCTOATEIBHO  (OpPMYIHUpPOBaTH M  AKTYaIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENN JEATEIBHOCTH, 3a/1aBaTh MApaMeTpPbl U KPUTEPUHU UX
JNOCTHKEHUS,

BBISIBJISITh  3aKOHOMEPHOCTHM M NPOTUBOPEUMST B PacCMATPUBAEMBIX
($U3NYECKUX SBIICHUSX;

pa3palaThIBaTh IUIaH PEHICHUs MPOOJIEMBl C YUETOM aHAJIN3a UMEIOIINXCA
MaTepHAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTh, OLEHUBATb COOTBETCTBHE
PE3YJIBTATOB LIETAM, OLICHUBATh PUCKHU IOCIEACTBUN JEATEINBHOCTH;
KOOPAMHHUPOBATb U BBINONHATH pabOTy B YCIOBHSIX pEajIbHOrO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBILUIEHUE TIPU PEIIEHUH KU3HEHHBIX TPOOIIEM.

Ba3oBnlIe ucciiegoBarejbcKe 1eMCTBUA:

BJIAJETh HAYyYHOH TEPMHUHOJIOIMEH, KIIFOUEBBIMU MOHATUAMHM U METOAAMU
(bu3HYECKOW HAyKU;



BIAJCTh  HaBBIKAMH  Y4EOHO-HCCIENOBATENLCKOM W MPOEKTHOMH
JEATeIbHOCTU B 00JIACTM (PUBHKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITCJILHOMY TIOMCKY METOJIOB pEIICHUS 3a1ad  (PU3UIECKOTo
CoJIep>KaHMsl, MPUMEHEHUIO PAa3JIMYHBIX METO0B MMO3HAHUS;

BIAJCTh BHUJAAMH JIEATECIHLHOCTH 10 TIOJYyYCHHIO HOBOTO 3HAHWS, €0
WHTEPIpETaluy, MPeoOpa30BaHMUIO U MPUMECHECHHIO B PA3JIMYHBIX YICOHBIX
CUTyallUsX, B TOM YHCJIE€ MPU CO3[aHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
busuKy;

BBISIBIISITh TIPUYUHHO-CIICJICTBCHHBIC CBSI3W M aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3y €€ peIIeHUs, HaxXOAWTh apPTyMEHThI IS
JIOKA3aTeIbCTBA CBOUX YTBEPXKIICHUM, 3a7aBaTh MapaMeTpbl U KPUTEPHUH
peIleHNS;

aHAIM3UPOBATHh TIOJYYCHHBIE B XOJI¢ PEIICHHS 3aJa4ydl Pe3yIbTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 3a/ladyl B 00pa30BaTEIbHOU
NESTETHPHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (PU3UKM;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHHUBATH MMPUOOPETEHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HaHUA 1O QU3NKE B TMPAKTUYECKYIO O0O0JIACTh
KU3HEIEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUTHHAIBHBIC TTOIXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOININE aTbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmueii:

BJIAJETh HABbIKAMU MOJy4YEHUs MHPOPMALMH (PU3UUECKOTO COJIEpPKAHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENBHO OCYILECTBIATH IOUCK,
aHalu3, CUCTEMATH3aLUI0 M HHTEPIPETALUI0 MHPOpPMAIUU PA3IUYHBIX
BUJIOB U ()OPM IIPEACTABIICHMUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALIUU;

UCIOJIb30BaTh CpeICTBa MH(DOPMALMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX
TEXHOJOTMA B  PEIIEHUHM  KOTHUTUBHBIX, KOMMYHHKAaTHUBHBIX U
OpPraHU3alMOHHBIX 337a4 C COONIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKHA O€30MaCHOCTH, TUTHEHbl, pPEecypcocOepexeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHOMN 0€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOr0 COJIEp)KaHUS B pa3IUYHbIX (hopMaTax c
y4€TOM Ha3zHaueHuss MHGOpMAIMM M LENEBOM ayAuTOpUH, BBIOMpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YATU3ALINH.



KoMMyHHKaTHBHbBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:

OCYLIECTBJISITH OOILIEHME Ha Ypokax (U3UKM U BO BHEYPOUHOMU
JEeATENbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMii W cMsr4arhb
KOH(DITUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOK TOUKY 3PEHUS C UCIOJIb30BAHUEM
SA3BIKOBBIX CPE/ICTB;

IIOHUMATb W MCHOJBb30BaThb  IPEUMYIIECTBA  KOMAaHIHOW U
WHIMBHUIYAJIbHON pabOTHI;

BBHIOMpaTh TEMATHUKy W METOJbl COBMECTHBIX ACHCTBHM ¢ y4€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEN KaXKJI0I'0 YI€HA KOJUICKTUBA;

IIPUHAMATh L€IM COBMECTHOM JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUS N0 €€ JOCTHIKEHHUIO: COCTABIATH IUJIAH
JENCTBUH, pacipeesaTh PO ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXAATh
pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KayeCTBO CBOETO BKJIAJa W KaXXAOr0 y4aCTHHKAa KOMAaHIbI B
o011 pe3yabpTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

Ipeajaratb HOBBIE NPOEKTHI, OLEHUBATh WAEU C IIO3ULMU HOBU3HBI,
OpPUTMHAJIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTyallUsX, MpOSBISATH  TBOPYECTBO W BOOOpakeHue,  OBITh
WHULIMATUBHBIM.

PeryasiTuBHBIE YHHBepPCAaJbHbIE YUeOHbIE AelicTBHS
Camoopranusanus:

CaMOCTOSITETFHO ~ OCYIIECTBIISATh  TO3HABATEIBHYIO  JCSITENbHOCTh B
obmactu (U3MKM U aCTPOHOMMH, BBIABIATH MNPOOJIEMBI, CTaBUTh U
dbopmMmynrpoBaTh COOCTBEHHBIE 3a1a4H;

CaMOCTOSITETIFHO COCTABJIATH IUIAH PEUICHHUS PACUETHBIX M Ka4€CTBEHHBIX
3a7a4, TUTaH BBITIOJTHEHUS MPAKTHUYECKON paboThl ¢ y4ETOM UMEIOMINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U IPEIOYTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsTh ~paMKd ~ y4eOHOro TpenaMeTra Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHU;

JieNlaTh OCO3HAaHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PEILICHUE;

OLIEHUBATh MIPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO JPYAMIMHU B 00JACTH
($U3MKHU, TOCTOSTHHO NOBBIIIATh CBOM 0Opa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHb.



CaMOKOHTpOJIb, AMOIHMOHAJIbHBbIN HHTE/JIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh HAaBBIKAMHM II03HABATCIBHOM pedIeKCHM KaK OCO3HAHUS
COBEPIIAEMBIX JIECTBUM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHHUI;

UCIIOIb30BaTh MNPUEMBI pedIeKCUU I OIEHKH CHUTYyalluh, BbIOOpa
BEPHOTI'O PEUICHUS;

YMETh OLICHUBAThb PUCKA U CBOCBPEMEHHO NPUHUMATH PELICHUs IO UX
CHIDKCHHUIO;

MPUHUMAaTh MOTHBBI M ApPryMEHTHI JAPYIrUX MPU aHAJIU3€ PE3YJIbTATOB
JICATEIIbHOCTH;

MPUHUMATH Ce0sl, TOHMMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMAaTh MOTHUBBI M ApryMEHThI JPYIUX [PU aHAJIU3€ PE3YJIbTATOB
JICSITCIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONITHOKH.

B mporecce AoCTHXKEHUSI JIMUHOCTHBIX PE3YJbTaTOB OCBOCHUSI MPOrPAMMBI IO
buszuke UIsi  ypoBHS CpeAHero oOimero ooOpasoBaHusi y 00ydarouuxcs

COBEpPIIICHCTBYETCS HYMOIMOHAITbHBIH UHTEIUICKT, TpeToIararoui
c(hOpMHPOBAHHOCT:
e CAaMOCO3HaHWs,  BKIIOYAMOIIErO  CIOCOOHOCTh  MOHHUMATh  CBOE

AMOILIMOHAILHOE COCTOSIHUE, BUJIETh HAMPABJICHUs Pa3BUTHsI COOCTBEHHOU
HYMOIIMOHATLHOM cdepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETyJIUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHE, CIOCOOHOCTh aJalTHPOBATHCA K
HMOIMOHATLHBIM HU3MEHEHUSIM U TPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOIIEH CTPEMIIEHUE K JOCTHKECHUIO LIEIU
U yCIexXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOISI U3
CBOMX BO3MO>KHOCTEH;

OMMATHUH, BKIIOYAIOIIEH CHOCOOHOCTh IMOHMMATh  3MOIMOHAIBHOE
COCTOSIHME JPYTHX, YYHUTHIBaTh €ro MpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTH  BBICTpAUBATH
OTHOILEHUSI C JAPYTUMHU JIOAbMH, 3a00TUTHCS, MNPOSBIATH HHTEPEC HU
paspematb KOH(QIUKTHI.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 knacce mpeaMeTHBIE PE3yNIbTAaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

NOHUMAaTh POJb (U3UKK B  SKOHOMUYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M J3THYEeCKOM cdepax esTeabHOCTH
YeJI0BeKa, POJb U MECTO (PM3UKU B COBPEMEHHON HAYYHOH KapTHHE MUPA,
3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU U
MPOrHOCTHYECKOW  (PYHKIMI  (GU3MUECKOW TEOpUHM —  MEXaHUKH,
MOJIEKYJIIPHOM (DU3UKK M TEPMOJUHAMHKH, pOJib (PU3HUECKON Teopuu B
dbopMupOBaHNY IPEACTABICHUN O (PU3UIECKON KapTUHE MHPA;

paznuyarh YCJOBHS NPUMEHHMMOCTH Mojened (U3MYEeCKUuX Tel U
MpoLeccoB (SIBIIEHUM): WHEpIHAIbHAs CcHUCTeMa OTCY€Ta, aOCONIOTHO
TBEpOE TEN0, MAarepuajbHas TO4YKA, PABHOYCKOPEHHOE JBWXEHHUE,
CBOOOJIHOE TMajieHue, aOCONIOTHO ympyras naedopmaiusi, aOCONIOTHO
yOpyroe v adCONIOTHO HEYNPYTroe CTOJKHOBEHHMSI, MOJIEH T'a3a, KUAKOCTH
U TBEPAOTO (KPUCTALTUYECKOr0) Tela, UIeadbHbIN Ta3, TOUCUHBIN 3apsij,
OJTHOPOJIHOE 3JIEKTPUUYECKOE IOJIE;

paziuyarh YCJIOBHS (TpaHULbl, O0JACTH) MNPUMEHUMOCTH (HUZUYECKUX
3aKOHOB, MOHUMATh BCEOOIIMHA XapakTep (yHIaMEHTaJbHbIX 3aKOHOB U
OrpaHWYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHaM3UPOBaTh M OOBACHATH MEXaHMYECKHE IMPOLECChl M SBIICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTENBHOCTD
MEXaHUYECKOro ABWKEHUS, (OpMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
JBUKEHUsI, IpeoOpazoBaHust lanuiies A CKOPOCTH U TEpEMELICHMS,
3akoHbl HproTOHa, mpuHOMN — OTHOCWUTENnbHOCTH ['anmies, 3akoH
BCEMHUPHOr'O TATOTEHUS, 3aKOHBI COXPAHEHUs MUMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBSI3b PabOTHl CUJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruw,
yCIOBUSL paBHOBECHs TBEPAOrO Tela), HOpPU OSTOM HCIOJIb30BATH
MaTEeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: ITpeoOpazoBanuii ["anumes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsS HMIIYJbCa U
MEXaHWYECKOU SHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHHUS,

aHAM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLIECCHI U SIBICHUS, UCTIOIb3YS
ocHOBHbIe monokeHuss MKT u 3aKkoHBl MOJEKYISIpHOW (UBUKK H
TEPMOJIMHAMUKHU (CBSI3b  JIABJICHHUS UJCAIBHOIO Ta3a €O CpeaHei
KUHETUYECKOW DJHEpPruer TEIUIOBOTO JBWKEHMS M KOHLEHTPALUEN €ro
MOJIEKYJ, CBSI3b TEMIIEPAaTypbl BELIECTBA CO CpPEAHEW KHHETUYECKOU
DHEPTHUEN TEIUIOBOTO JBMKEHHUS €r0 YACTHUL, CBA3b JABJICHUS UICAIBHOTO
raza C KOHIEHTpaluuMel MOJIEKYJl M €ro TEMIIEpaTypoil, ypaBHEHUE



MenneneeBa—Knaneiipona, mnepBbIA 3aKOH TEPMOAWHAMUKHU, 3aKOH
COXpPAHEHHS SHEPTUU B TEIUIOBBIX MPOIECCax), MPU STOM HCMOIL30BaTh
MaTEMaTHUYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—Knaneiipona;

aHAIU3UPOBATh U OOBSICHATH JJIEKTPUUYECKUE SBJICHUS, MCIOJIb3Ys
OCHOBHBIEC TIOJIOKEHUSI M 3aKOHBI DJICKTPOJMHAMUKH (3aKOH COXpPaHCHUS
ANEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAJIHOCTD
AIEKTPOCTATUYECKOTO II0JI, MNPUHUHUIN CYNEPHO3ULUN DIEKTPUUECKUX
MOJIEW, MPHU ATOM YKa3blBasg yCJIOBUA NMPUMEHUMOCTH 3akoHa KyioHa, a
TAK)K€ MPAKTUYECKHA BaXXHBIC COOTHONICHMS: 3aKOHbI Oma sl ydacTka
Henyd Y JJId 3aMKHYTOM JJIEKTPUUYECKOW 1enu, 3akoH [[xoynmsa—Jlenna,
npaswita Kupxroda, 3akonsr apases a1 37€KTpoan3a);

ONMUCHIBaTh (PU3NYECKUE MPOLIECCHI U SIBJICHUS, HWCIOIb3YysSl BEIUYUHBI:
MEepEMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TE€Jla U CUCTEMBI TEII, CUJIa,
MOMEHT CHWJIbl, [JIaBJI€HUE, NOTEHUHWAJIbHAsI DSHEPrus, KUHETUYECKas
DHEPTrUs, MEXaHWYeCKas JHEprus, padboTa CUIIbI, HEHTPOCTPEMUTEIHHOE
YCKOpEHHUE, CWiia TSHXKECTH, CWiIa YNPYTrOCTH, CWJia TPEHHUS, MOIIHOCTb,
DHEPTHsl B3aUMOJICUCTBUA Tena ¢ 3emi€d BOMM3U €€ MOBEPXHOCTH,
9HEprus ymnpyroi gedopManuyl MPYKUHBL, KOJIUYECTBO TEIUIOTHI,
abcoiroTHas TeMIiepaTypa Tena, paboTra B TEPMOAMHAMHUKE, BHYTPCHHSS
SHEPTUs HJICAIbHOrO OJHOATOMHOTO rasza, paboTa WHJIeaJbHOro Tasa,
OTHOCUTENIbHAsA BIIAXXHOCTh Bo3ayxa, KIIJ[ wuaeansHOro TEmioBOro
JIBUTATENS; JIEKTPUUECKOE TOJIE, HANPSIKEHHOCTD JIEKTPUUECKOTrO IOJIs,
HanpsH>KEHHOCTh TOJISL TOYEYHOrO 3apsja WIM 3apsDKEHHOro Iiapa B
BAKYyM€ W B JMDJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATHYECKOrO TOJIS,
pa3HOCTh  MOTEHIMANOB, DJJIEKTPOABIKYIIas CWja, Cuila  TOKa,
HaIpsSKEHWE, MOIIHOCTh TOKa, OJJEKTpUYecKass €EMKOCTh IIOCKOTO
KOHJIEHCATOpa, CONPOTHUBIICHUE ydacTKa LENU C MOCJIEAOBATEIbHBIM U
MapajyIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPIHUS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSICHATb  OCOOCHHOCTM  TPOTEKaHUs  (PU3WYECKUX  SBIICHUM:
MEXaHUYECKOE JBWKECHUE, TEIUIOBOE JBWKCHUE 4YacCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEeHUE, Tuddy3us, ucrnapeHue,
KUIIEHUE U KOHIEHCAIIMs, IJIaBJICHUE U KPUCTAIUIN3alUsl, HAIPABIEHHOCTh
TEIUIONEPENAYH, JICKTPU3ALHUS TENl, SKBUNOTEHIUAIBHOCTDh IIOBEPXHOCTHU
3apsKEHHOT O MTPOBOIHUKA;

MIPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUUHBI OT
IpYyrol C  WCIOJIb30BAaHUEM  MPSAMBIX  HU3MEPEHU, TIpU  ITOM
KOHCTPYHUPOBATh yCTAHOBKY, (UKCUPOBATh pPE3YyIbTaThl MOIYYECHHOU



3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BHUAE TIpapuKOB € YYETOM
a0COIOTHBIX MOTPEUIHOCTEN U3MEPEHUH, JIeNaTh BBIBOIBI [0 pe3yJbTaTaM
UCCJIEIOBAHMUS;

IPOBOJNUTH KOCBEHHBIE M3MEpEHUs (U3MUECKUX BEIMYUH, MPU HTOM
BBIOMpATh ONTHUMAJIbHBIA METOJ H3MEPEHUs, OLEHHBATH a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJUTH OMbBITHI IO MPOBEPKE MPEAJIOKEHHONW TUIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYEHHBIE PE3yNbTaThl U J€NaTh BBIBOJ O CTaTyce MPEeMJIOKEHHOM
TUIOTE3bI;

co0iroaTh MpaBmiia 0€30MaCHOTO TPy/Ja IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro OSKCHEpUMEHTa, MpakTUKymMa U  y4eOHO-
MCCIIENOBATENbCKOM M IPOEKTHOW JIEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYA0OBAHMUS;

pemiatb pacy€THbIE 3a/ladyd C SBHO 3aJlaHHOM M HESBHO 3aJIaHHOM
¢u3nyeckoil MoOJeNbl0: Ha OCHOBAHMM aHaliM3a YCJIOBHS OOOCHOBBIBATh
BbIOOp (u3Mueckoil Mopenu, OTBedaronied TpeOOBaHUSIM 3a/lauH,
OpUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢u3nyecKkux TEOpUl NpHU MCHOIb30BAaHUM MaTEMaTHUYECKUX METO/I0B
pelIeHus 3a/1a4, TPOBOAUTh PACUEThl HA OCHOBAHUU MMEIOIINXCS JTAHHBIX,
aHAJIM3UPOBATH PE3YNbTaThl W KOPPEKTUPOBATH METOJbl PpEHICHUS C
y4€TOM MOJIYYEHHBIX PE3yJIbTaTOB;

pelaTh KadeCTBEHHbIE 3a/Jauu, TpeOylolre MNpPUMEHEHHsl 3HaHUW U3
pa3HBIX pa3feNnoB Kypca (PU3UKHU, a TaKKe WHTErpalli 3HaHUN U3 IPYTHX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATHh JIOTHYECKYIO
LENOYKY PaCCyKJIEHUI ¢ OMOPOI Ha N3YUYEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHMUS I OOBSICHEHHS OCHOBHBIX
NPUHIMIIOB PaOOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

OPUBOAUTH TMPUMEPHI BKJIaJa POCCUHCKUX U 3apyOeXHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOLIEIO
MHUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHOM
JESITEIbHOCTH YeJIOBEKa, CBSA3aHHOM ¢ (PU3MYECKHMMM IMpolieccaMu, C
MO3ULMI SKOJOTMYECKON O€30MaCHOCTH, MPEACTABIECHUN O pallMOHATBHOM
NPUPOAOIONB30BAHNN, & TAKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTHKEHHM
HAYKX W TEXHOJOTUW JUIsi JalbHEWIIEro pa3BUTHUSI YEJIOBEYECKOTO
o0111ecTBa;



NPUMEHATH pa3inyHble CcrocoObl padboThl ¢ MHGpOpMALMEN (PU3HUECKOTO
COJEPKAHUSI C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX
TEXHOJIOTUM, MPHU 3TOM HCIOJIB30BaTh COBPEMEHHbIE HH(GOPMAIMOHHbIE
TEXHOJIOTMM Il TIOMCKa, NepepalOTKU U NPEAbsBICHUA Y4eOHOH WU
HAYYHO-TIOMYJISIPHOM MH(OpMAaLUU, CTPYKTYPUPOBAHUS U WHTEPIIPETALUU
uH(poOpMaIui, TMOJYYEHHOM U3 pa3IUYHbIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh  IOJy4aeMyko  HMH(OpManMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaM3a UCTOYHUKA HHPOpPMAIUH;

MPOSBIIATH OpraHu3aliOHHbIE " NO03HABaTEIbHbIC yMEHUs
CaMOCTOSITEJIbHOTO ~ IIPUOOPETEHUsT HOBBIX 3HAHUH B Ipollecce
BBIIIOJIHEHUS IPOEKTHBIX U y4€OHO-HCCIIE0BATEIbCKUX padoT;

paboTaTh B TpyHIe C HCIOJTHEHUEM pa3IU4HbIX COLIMAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIbI, PAllMOHAIBHO PacHpe/lesaTh ACSITEIbHOCTh
B HECTAHJAPTHBIX CUTYallUsAX, aJIeKBaTHO OLIEHMBATh BKJIAJ Ka)X/I0Tr0 U3
YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

NPOSABIIATH MOTUBALIMIO K Oyayuiel npoeccruoHaIbHOW AESTENbHOCTH 1O
CHEIUANTBHOCTAM (PU3NKO-TEXHUUECKOT 0 IPODUIISL.

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

MMOHUMATh POJb (U3MKH B SKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIMAILHOM M 3TUUECKOM cdepax NesITebHOCTH Ye0BEKa, POib U MECTO
Gu3MKN B COBPEMEHHOW HAYYHOW KapTHHE MHpa, POJIb ACTPOHOMHUHU B
MPAaKTUYECKOM JEATEIbHOCTH 4YEJIOBEKA M  JAJIbHEUMIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHHU, 3HAUCHHE OMHUCATENIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIBHOM M TNMPOTHOCTUYECKON (PYyHKUMU (PU3MUECKON Teopuu —
ANEKTPOJUHAMUKH, CIEIHUAIBHON TEOPUU OTHOCUTEIBHOCTHU, KBAHTOBOM
busuku, poiab Gusndeckoil Teopuu B (HOPMUPOBAHUHU MPEACTABICHUN O
bu3nuecKkoil KapTHHE MHPaA, MeCTO (U3MUECKONW KapTUHBI MUpa B 00IIeM
PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE;
paznuyarh YCJOBHS MNPUMEHMMOCTH Mojened (U3MYecCKuX Teln U
MPOLIECCOB  (SBJICHUI): OJIHOPOJHOE JIIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJIS, TAPMOHUYECKHE KOJIEOaHUs, MATEMATHISCKUN MasSTHUK,
UJealbHbIN MPY>XUHHBIA MasiTHUK, TAPMOHUYECKUE BOJIHBI, HJEaTbHbIN
Kosie0aTeIbHbIN KOHTYp, TOHKas JIMH3a, MOJIETIEH aToMa, aTOMHOIO siApa U
KBAHTOBOM MOJIEJIH CBETA;

paziuyath YCJIOBUS (TpaHULbl, 00JacTH) MNPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, IMOHMMAaTh BCEOOIIMM XxapakTep (yHIaMEHTAJIbHBIX 3aKOHOB W
OrPaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATH U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIONb3YsS OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI DJICKTPOJUHAMUKH U
CHEIUAIbHOW  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHCHUS
ANEKTPUYECKOro 3apsiia, cwia Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMArHuTHOM  wHAYKUuMM, npaBwio Jlenma, cBsa3p  DJIC
CAMOMHIYKIIMM B DJEMEHTE JJICKTPUYECKOM IEeMU CO CKOPOCTHIO
M3MEHEHUsSI  CWJIbl  TOKa,  IOCTYJaThl  CHELUAIbHOH  TEOpUHU
OTHOCHUTEIIbHOCTH DUHILITEHHA);

aHAJIU3UPOBATH U OOBSACHSITH KBAHTOBBIE MIPOLIECCHI U SBJICHUS, UCIIOIb3Ys
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  DUHIUTEHHA  JUIs
dororddexra, mnepBbli U BTOpoM mocTyinarel  bopa, mnpuHUUI
COOTHOIIICHUS HeompenenéHHocTell [elizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOT'O UMCENl M DHEPTUU B SIAEPHBIX PEAKIMIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMUCHIBATh (PU3UYECKHUE TPOLIECCHl U SIBICHUS, MCIONb3Yys BETUYHHBI:
HaIpPsKEHHOCTh 3JIEKTPUYECKOTO TMOJIs, MOTEHIHUAI 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMANIOB, DJICKTPOJBIDKYIAS CUJA, HWHAYKIUS
MarHuTHOT'O TIOJIsl, MAarHUTHBIM TOTOK, cujia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMAKYIAS CHJIAa CAMOMHIAYKUIHMH, SHEPruUsi MAarHUTHOTO MOJs
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJIHAS SHEPrus,
DHEPTHsl TMOKOS CBOOOJHOM YACTHIBI, SHEPrUsT M HMMIYJIbC (POTOHA,
MacCOBO€ YHCJIO U 3aps/l AJipa, SHEPTUsI CBA3U S/Ipa;

OOBSICHATb  OCOOCHHOCTHM  TpPOTEKaHUs  (PU3WYECKUX  SBIICHUM:
AJIEKTPOMArHUTHAsI MHAYKIMS, CAMOUHIYKITUS, PE30HAHC, MHTEp(PepeHIIHS
BOJH, Audpakiusi, JUCIEpPCUs, T[OJHOE BHYTPEHHEE OTpakKeHUE,
dbotoanekTpuueckuii 3gdext (dhororddekrt), ampda- u Oera-pacmaabi
anep, raMMa-usliydeHue snep, (pu3ndeckre TPUHIUIBI CHEKTPaIbHOTO
aHanu3a u paboThI J1a3epa;

ONpEJENSATh HAMPaBICHUE WUHIYKIIMM MarHUTHOTO MOJs MPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHua;

CTPOUTH MU300paKeHHE, CO3aBAEMOE TIIIOCKUM 3€pKajioM, TOHKOU JIMH30M,
U PacCUYUTHIBATH €0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATAIOIIUE ACTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBI NI aHaliu3a U OOBACHEHHS (DUIUYECKUX  IPOIIECCOB,
MPOUCXOJAIIMX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEXIaJlaKTUYECKOU
cpelne; NBUKEeHUs HEOECHBIX TeJl, HBOJIIOLINY 3BE3/] U BeenenHoi,
MPOBOJUTh HCCJICIOBAHUE 3aBUCUMOCTEN (DU3UYECKUX BEJIUYHUH C
UCIIOIb30BAaHUEM TMPSAMBIX H3MEPEHUN, IMPU HOTOM KOHCTPYUPOBATh
YCTaHOBKY, (PHKCHUpOBaTh pe3yJbTaThl TOJXYYECHHOW 3aBUCUMOCTH



(¢u3NUeCKUX BEIMYMH B BHAE TIpapuKoB ¢ YYETOM aOCOIIOTHBIX
NOTPEeIIHOCTE  W3MEpPEHUH, JeaTh  BbIBOABI IO  pe3yJibTaram
UCCJIEIOBaHNUS;

IPOBOJUTH KOCBEHHBIE M3MEpEHUs (U3MUECKUX BEIMYUH, MPU HTOM
BBIOMpATh ONTHUMAJIBHBIA METOJ H3MEPEHUs, OLEHHBATH aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOJUTH OMNBITHI 110 MPOBEPKE NMPEMIOKEHHOW TMITOTE3bI: IUIAHUPOBATH
HKCIEPUMEHT, COOMpaTh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
NOJIyYEHHBIE PE3YNbTaThl U J€NaTh BBIBOJ O CTaTyce MPEeNIOKEHHOM
TUIOTE3bI;

OIHMCHIBATH METOBI ITOJIYYEHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUM;
co0uo1aTh mpaBuiia 6€30MacHOro Tpyaa Ipy MPOBEIECHUHN HCCIEI0BaHUN
B paMKax y4eOHOro JKCIIEpUMEHTa, MpaKkTHKymMa H  y4eOHo-
MCCIIEIOBATEIBbCKOM M IIPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIabOpaTOPHOIo 000pyAOBaHNUS;

pelIaTe pacy€THbIE 3aJjadd C SBHO 3aJ[aHHOM W HESBHO 3aJaHHOM
(¢u3nYecKo MOJENbI: Ha OCHOBAaHMM aHalM3a YCIOBHS BbIOMpATh
busznuecknue MOJENH, OTBEYAIONIMEe TpPeOOBaHUSAM 3aJayM, MPUMEHSTH
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUECKUX TEOpUi
IPU  UCIIOJIb30BAHUM MAaTEMAaTUYECKUX METOJOB pELIEeHUs  3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM MOJYUYEHHBIX
pE3yJIbTATOB;

pelath KadyecTBEHHbIE 3aJaud, TpeOyrouue NpUMEHEHUs 3HaHUW W3
pa3HbIX pa3JenoB Kypca (pU3MKH, a TAKKE MHTErPALMU 3HAHUN U3 IPYTUX
IIPEIMETOB  €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAWBATHh JIOTHYECKYIO
LIENIOYKY PACCYKJIECHUM C ONIOPOIl HA U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHUS A OOBSICHEHHS OCHOBHBIX
HOPUHLUIIOB Pa0OTHl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOJUTH TMPUMEPHl BKJIAJa POCCHUUCKUX M 3apyOeXKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAYKU, B OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh M OLIEHWBATH MOCIJIE/ICTBUSL OBITOBOI U MPOU3BOJCTBEHHON
NeSTENbHOCTH 4YEJIOBEKa, CBA3aHHOW € (PU3MYECKUMM MpOLECCaMU, C
MO3UIIMI YKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATILHOM
IIPUPOAOIIONB30BAHNN, & TAKXKE Pa3yMHOM HCIIOJIb30BAHUN JOCTHKECHHU



HAayKl W TEXHOJOTHM Uil JAJIBHEHIIEr0 Pa3BUTUS YEIOBEYECKOTO
o0111eCcTBa;

MPUMEHSTh Pa3JIMUHbIE CIOCOOBI paboThl ¢ MHpoOpMaIruen PU3NIECKOro
COJIEp)KaHUsI C HCIIOJIb30BAaHUEM COBPEMCHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHH, TP 3TOM HCIOJIB30BAaTh COBPEMEHHBIC HH(OPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOUCKA, TepepabOTKU U TpeabsBICHUS Y4eOHOU U
Hay4YHO-TIOMYJISIPHON MHGOPMAIIMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN
uHpopMauy, TMOIYYCHHOM W3 PA3IUYHBIX HCTOYHUKOB, KPHTHYCCKU
aAaHATM3UPOBATh  TOJydaeMmMyld  WHGOpPMAIMI0O ©  OICHWBAThL €
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHHKA WH(OpMaIINH;

MIPOSIBIISITH OpraHu3aIliOHHbIC u ITO3HABaTEIILHBIC yYMEHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUS  HOBBIX 3HAHUW B  TpoIllecce
BBITIOJTHEHUS MPOEKTHBIX U YyUEOHO-UCCIIEI0BATENbCKUX padoT;

paboTaTh B TpYIIE C HCIOJHEHHEM Pa3JIMUHBIX COIMAJBHBIX POJICH,
IJIAaHUPOBATh pabOTy I'PYIIBI, PAlMOHATIBLHO PACIPEACIIATh ACATEILHOCTD
B HECTaHAAPTHBIX CUTYalMsIX, aJICKBATHO OIEHUBATh BKJAJ KaXIOro W3
YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBaEeMOi TPOOIEMBI;

MPOSIBISATh MOTHUBAITMIO K OyayIier mpodecCHOHAIBHON JIeITSIIBHOCTH 10
CHEIUATBHOCTAM (PU3UKO-TEXHUIECKOTO TTPODUIISL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB u TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n MporpamMmbI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
Pa3zaen 1. HAYYHBIH METO/ ITO3HAHUSI ITIPUPO/IbI
1.1 Hayunslii MeTOZ IO3HAHUS IPUPOLBI 6
Htoro no paznemny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 CraTtuka TBEpIOTO TEa 5 1
24 3aKOHBI COXpaHEHUSI B MEXAHUKE 10 1
Hroro no pazneny 35
Paznea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKOWU TEOPUHU 15 1
3.2 Tepmonunamuka. TernaoBbie MaIIWHbI 20 1
13 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 |
' MePEXO0/IbI
Hroro no pasneny 49
Pazpnen 4. DJIEKTPOAUHAMUKA
4.1 DIEeKTpUYECcKoe 1oJe 24 1
4.2 [TocTOAHHBIN 2JIEKTPUUECKUI TOK 24 1




4.3 Toxku B pa3nuyHbIX cpenax 6
Wroro no pazneny 54
Paszen 5. ®U3UNUYECKUN IPAKTUKYM
5.1 OuU3HYECKU IPAKTUKYM 16 16
Htoro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
HaunmenoBaHue pa3iesnoB u TeM uudposbIe
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPOrpamMMsblI Bcero o0pa3oBaTe/bHbIC
padoThbI padoTbI
pecypchl
Paznea 1. JIEKTPOAUHAMUKA
1.1 MarnuTHOE nosue 14
1.2 DneKTpOMarHuTHAst UHAYKIHS 13 1
Hroro no pasueiny 27
Paznea 2. KOJIEBAHUA U1 BOJTHbI
2.1 MexaHnueckue KojaeOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJeOaHuUs 15
)3 MexaHu4YecKre U 3J€KTPOMarHUTHBIE 10 |
BOJIHBI
2.4 Ontuka 25 1
Hroro no pazgeny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

3.1 OcnoBel CTO 5 1
Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOM J1yaanu3m 15

4.2 ®duznka aToma 5

43 ®dwu3uKa aTOMHOTO SI7pa U JIEMEHTAPHBIX 5

YACTHI]




Htoro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3ZUKU

5.1 DJeMEHTBI aCTPOHOMHHU U aCTPOPUIUKU 12
Hroro no pasgeny 12
Pazzen 6. PU3HUECKHA MIPAKTUKYM
6.1 PU3HYECKUI NPAKTUKYM 16 16
Hroro no pazgeny 16
Pazgen 7. OBOBINAIOIIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJICPIKAHUSI U OTIBITa s
' JeSITETLHOCTH, IPUOOPETEHHOTO TIPU
n3zyueHnu Kypca ¢usuku 10 — 11 kmaccos
Hroro no pasaneiny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KonTpoabHble
padoThbI

IIpakTHyeckne
padoThbI

DJIEeKTPOHHBIE
mudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

®dwusuka — pyHaaMeHTaIbHAs HayKa O IPUPOJIE

Hayunblii MeTOI TO3HAHUS U METOBI
UCCIeI0BaHUs (PU3NUECKUX SIBICHUN

DKCHEPUMEHT U TEOPHs B IPOLIECCE TTO3HAHUS
npupozasl. Habmonenre u 3KCIepruMeHT B
¢buznke

Crnioco0bl u3MepeHHs (PU3NYECKUX BEINYNH

AOGCONIOTHAs U OTHOCUTEIbHAS TOIPEITHOCTH
U3MEpeHull PU3NYECKUX BETUYUH

MonenupoBanue B ¢pusuke. Ponb u mecto
¢buzuk B OpMUPOBAHUHN COBPEMEHHOU
HAay4YHOU KapTUHBI MUPA, B TPAKTHYECKOM
JEATEIbHOCTH JTIFOJEH

MexaHu4ecKoe IBHKCHHE. CucreMa oTcuerTa.
OTHOCUTENIFHOCTh MEXaHUYECKOT'O JABHOKCHUA.
HpHMaSI n 06paTHa>1 3aJa4u MCXaHHKHU

Pannyc-BekTop MarepranibHON TOUKH, €TI0
MPOEKIIMU HA OCH KoopAuHaT. TpaekTopusi.
[lepememenue. Ckopocts. X npoexuuu Ha
OCH KOOpAUHAT

PaBHOMEpHOE NPAMOJIMHENHOE JBUKECHHUE.




I'paduueckoe onucaHrue paBHOMEPHOTO
HPSMOJINHEHHOTO IBUKEHUS

CrnosxeHue nepeMerieHnii 1 CKOpOCTEN.

10 Pemenne 3anau
HepaBHomepHoe nBrxeHre. MrHOBeHHas

11 CKopocTh. Yckopenue. [Ipsimonuneitnoe
JBIDKEHUE C TIOCTOSTHHBIM YCKOPEHUEM

12 I'paduueckoe onrcanue MpsIMOIMHEHHOTO
JBUYKEHUS C OCTOSIHHBIM YCKOPEHUEM
CBoboaHoe mazeHue. Y cKopeHrue cBOOOIHOTO

13 najieHusi. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHU U UX TpapuKu

14 JIBm>keHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU30HTY
KpuBonunelinoe nBuxenue. J[BmxeHue no

15 OKPY’KHOCTH. YTJIOBasl ¥ JINHEWHAS! CKOPOCTb.
Ilepuon u yactora. LleHTpOoCcTpeMHUTENBHOE U
MOJIHOE YCKOPEHHUE

16 Kontponbhas padota o teme "Knnemaruka"
Ilepssiif 3akoH HeroToHa. MHeprnanpHble

17 cUCTeMBbI OTcuéTa. [ IpuHIMI OTHOCUTENIBHOCTH
lNanunes. HennepuuanpHble CUCTEMBI OTCUETA

13 Cuna. PaBHOneMicTBYIOIAs cuia. Bropoit
3akoH Herorona. Macca

19 Bsaumopenctaue ten. Tperuit 3akon HeroTona

20 [Tpunuun cynepno3unuu cui. Pemenue 3agau
Ha IpUMEHEHNe 3aKk0HOB HbproToHa

21 3aKOH BCEMHPHOTO TATOTEHUSI.




DKBUBAJICHTHOCTh I'PaBUTAILIMOHHON U
WHEPTHOU MaccChl

Cuita TSXKECTH U YCKOpPEHHE CBOOOIHOTO

22
naJIeHus
JIBm>keHre HEOECHBIX Te U UX

23 HWCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMUYecKasi CkopocTb. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [lpupona v BUabI CUI TPEHUS.

25 JIBUKeHUE B KUAKOCTH U ra3e ¢ y4éTOM CHIIbI
CONPOTUBJIEHUS CPEBI

26 Jasnenue. ['napocratuueckoe AaBicHHE.
Cuna Apxumena

7 AbcomotHo TBepaoe Teino. [locTynatensHoe 1
BpalaTeabHOe ABM)KEHHE TBEPIOTO Tela

)3 MOMEHT CuJIbl OTHOCUTEIBHO OCH BPAILCHHUS.
[Ineyo cunbl
CrnoxxeHue cuil, IPUIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TsKecTH Tena. Y cnoBus
paBHOBECHsI TBEpAOTO Tena. Buasl paBHOBECHS

30 Pemenue 3amau

31 KonTtponbHas paboTa no teme "J{uHamuka.
Cratuka tBepaoro tena"
NMmirynbsc MaTepuanbHONW TOUYKH, CUCTEMBI

1 MartepuaibHbIX Touek. LleHTp Macc cucreMbl
MaTepuajgbHbIX ToueK. Teopema o JBUKEHUU
LIEHTpa Macc

33 NMItynbC cuibl 1 ”3MEHEHUE UMITYJIbCA TENa.




3aKoH coOXpaHEHUS UMIyNbca. PeakTuBHOE
IBIDKEHHE

34

MoMeHT uMIyJIbca MAaTEPUAIIBHON TOUKH.
IIpencraBieHue 0 COXpaHEHUU MOMEHTA
HMITYJIbCA B LICHTPAJIBHBIX ITOJAX

35

Pemnrenue 3agau

36

Pabora cuibl Ha MaTOM U HA KOHCYHOM
nepemerenun. I'paguueckoe npeacTaBieHne
paboThI CHIIBl. MOIITHOCTH CHITBI

37

Kuneruaeckas sneprus. Teopema 06
W3MEHEHUN KMHETUYECKOU SHEPT U
MaTepHUaIbHON TOUKHU

38

IloTeHumanbHble U HEIOTEHIUAIBHBIE CUIIBI.
[TorenumansHas 3Heprus. Bropas
KOCMHUYECKasi CKOPOCTb

39

TpeTpst KocMu4ecKast CKOpocTb. CBsA3b pabOTHI
HENOTEHUUAIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOH SHEPruH CUCTEMBI TeJl. 3aKOH
COXpaHEHMs MEXaHUYECKOH sHeprun

40

VYrpyrue u Heynpyrue CTOJTKHOBEHHS.
VYpaBHenue bepHyiuum 1715 U1eaIbHOM
KUIKOCTH

41

KoHnTtponbHas paboTa o Teme "3aKoHbBI
COXpaHEHHUs B ME€XaHUKE"

42

PasButne npeacraBiaeHui 0 NPUPOJE TEIUIOTHL.
Ocuosublie nonoxenust MKT. {uddysus.
bpoyHOBCKO€E IBMKEHHE

43

CrpoeHnue ra3000pa3HbIX, KHUJIKUX U TBEPIBIX




TCII. XapaKTep JBHIKCHMS U B3aUMOJCHCTBUS
JacCcTHIl BEIICCTBa

Macca u pazmepbl MOJIEKYIT (AaTOMOB).

44 KomnuectBo BemectBa. [locTosiHHas
ABorajipo

45 Temnepatypa. TemnoBoe paBHoBecue. [llkana
Lenscus

46 Pemenue 3anau

47 WneanbHeblii ra3. I'a3oBbie 3aKOHBI

43 VYpaBuenune Menpaeneesa-Knaneiipona.
Pemntenue 3agau

49 AbcomoTHas Temieparypa. 3akoH Jlanbrona

50 W3onporeccsl B uaeanbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIlIECTBA

51 I'padmueckoe npepacTaBICHUE H30MPOIIECCOB:
M30TepMa, U30Xopa, n30oapa

52 OcHoBHoe ypaBHeHne MKT

53 Pemenue 3amay
CBs13p a0COMIOTHON TEMIEPaTyphbl

54 TEPMOJAMHAMUYECKON CUCTEMBI CO CpPEeIHEH
KMHETHUYECKOM 3HEepruei NocTynaTeIbHOro
TEIJIOBOTO ABM)KEHHUS €€ 4acTuIl

55 O000611IeHNE U CHCTEMATHU3aIMs 3HAHUH 110
teme "OcHoBbl MKT"

56 Konrponsnas padora no teme "OcHosl MKT"
TepMmoauHamuyeckas cucrema. 3aiaHue

57 BHEIIHUX yciioBuil 1t T/I cucteMsl.

BHemHne v BHyTpeHHUE TapaMeTpBI.




[TapameTpsl T/ cuctemsbl Kak cpenHue
3HAYEHUS BEJIMYUH, ONIUMCBIBAIOIINX €€ Ha
MHKPOCKOIIHYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBonbHas penakcanus T[] cuctemsl
K TEILIOBOMY PaBHOBECHIO

59

Mopenp uaeanbHOro raza B TEpMOJIMHAMUKE.
VYcnoBus TPUMEHUMOCTH 3TOM MOAEIHU

60

VYpasuenue Menpeneesa-Knaneiipona u
BBIPAKCHUE [IJIs1 BHYTPEHHEH DHEPIUU

61

BripakeHue 1Jisi BHyTpEHHEW SHEPT U
OJIHOATOMHOT'0 MJI€aIbHOI'O Ta3a.
KBasucrarnueckue u HeCTaTHUECKUE
IIPOLIECCHI

62

DnemeHTapHas paboTa B TEPMOJAMHAMHUKE.
Berancnenue paboThl 1o rpaduky mnpoiecca Ha
pV-nuarpamme

63

Temnonepenaya kak crmoco0 U3MEHEHUS
BHyTpeHHel sneprun T/l cuctemsr 6e3
COBEpLIEHHSI pabOThI

64

KOHBGKIII/ISI, TCIIOMPOBOJHOCTD, U3JIYUYCHUC

65

KomnyectBo Temnotel. TemioéMKOCTh Tena.
VYaenpHas U MOJIIpHAs TETNIOEMKOCTH
BEIIECTBA. Y IebHas TEIJIOTa CrOPAHUS
TOIIJINBA

66

Pacuér xonuuecTBa TEIUIOTHI U
TeIIonepeaayue

67

[Tonsitue 06 aguadaTHoM mporiecce. IlepBrrii




34KOH TCpMOJANHAMHUKNU

KonuuecTBo TemnoTel U paboTa Kak Mepbl

08 W3MEHEHUsI BHYTpeHHeN sHepruun T]] cucremsl
Bropoli 3aKk0H TepMOAUHAMUKH IS

69 PAaBHOBECHBIX 1 HEPABHOBECHBIX IPOLIECCOB.
HeoOpaTuMocTh NpUpOIHBIX MPOIIECCOB

70 [TpuHumMne! neictus TernoBbix MamuH. KIT/{

71 MaxkcumanbsHoe 3Hauenue KITJI. [uxn Kapuao

72 Pemnienue 3agau
DKOJIOTMYECKHUE aCIIEKTHI MCIIOJIb30BaHUS

73 TEIUIOBBIX ABUraTeneil. TemmoBoe 3arpsa3HeHue
OKpY>Karolleu cpeasbl

74 Pemenne 3agau

75 O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmoannamuka. TeruioBbie MauHb"

76 KonTponbhas pabota o Teme
"TepmonnHamuka. TenaoBble MalIUHbI"
[TapooOpa3zoBaHue 1 KOHJIEHCAIHS.

77 Hcnapenue u kunenue. Y nejibHasi TEILIOTa
napooOpazoBaHus
HacpiienHble 1 HEHACHIIIEHHBIE MTAPBI.
KauecTBeHHast 3aBUCUMOCTh INIOTHOCTH U
JABJICHUSI HACBIILIEHHOTO 11apa OT

78 TEMIIePaTyphl, ©X HE3aBUCUMOCTh OT 00bEMaA
HACBIIIEHHOT0 napa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUsI OT AaBJICHUS B
KUIKOCTH

79 BrnaxxanocTts Bo3ayxa. AGCOMOTHAS U




OTHOCHUTCJIbHAA BJIA’KHOCTD

80 Pemenne 3amau

31 Teépnoe Teno. Kpucramnmueckue u amopdHsie
Tena. AHU30TPOIUS CBOMCTB KPUCTAILIIOB

%) [InaBnenue u KpucTamuzanus. Y aelbHas
teruioTta miasneHus. Cyonumanus
Hedopmaruu TBEpOTO Tena. Pactsxkenne u

83 cxkarue. Casur. Monyns FOHra. Ilpenen
yapyrux aedopmaruii
TemioBoe pacupeHne >KUAKOCTEN U TBEPIBIX

84 TeJ. AHTapMOHU3M TEIUIOBBIX KOJIeOaHUH
YaCTHI] BEIIECTBA

85 [IpeoOpa3oBanue >HEPTUH B Pa30BBIX
nepexoaax

86 VYpaBHeHue TeroBoro 6ananca

87 Pemenue 3amau
[ToBepxHOCTHOE HaTsKeHUE. KanumisipHeie

88 siBJIeHUsI. J{aBieHune o uCKpUBJIECHHOM
MOBEPXHOCTHIO xuAK0oCcTH. Dopmyna Jlannaca
O060061IeHNe U CUCTeMAaTH3alus 3HAHUN T10

89 TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbIe Tepexoab"

90 KontponbHas paboTa o Teme "Arperatabie
cocTosiHus BemiecTBa. Pa3oBble nepexop!”
DnekTpusanus Tei U €€ MpOosiBICHUSI.

01 DnekTpuyeckuit 3apsia. J{Ba Buia

aNeKTpudecKux 3apsanoB. [IpoBoaHukwy,
TUDJICKTPUKU 1 TTOJTYITPOBOTHUKH




DJeMeHTapHBIN 3JIEKTPUYECKHUH 3apsi. 3aKOH

92 COXpaHEHUs 3JIEKTPUUECKOT0 3apsaa

93 B3anmoneiicteue 3apsanoB. ToueuHble 3apsiibl.
3akoH Kynona

94 Pewenue 3anau

95 DnekTpuyeckoe nojie. Ero neiicteue Ha
ANEKTPUYECKHUE 3aPsi/Ibl
Hampsxk€HHOCTB 2JIEKTPUYECKOTO MOJIS.

96 [TpoOneIii 3apsia. JInHUKM HaNPSXKEHHOCTH
ANEKTpUUECcKOro nosst. OTHOPOaHOE
AIEKTPUYECKOE T0JIE

97 [ToTeHIManbHOCTD 3IEKTPOCTATHYECKOTO
noJist. Pa3HOCTh NOTEHIIMAJIOB U HAIIPSIKEHUE
[loTeHumanbpHas YHEPrUs 3apsiia B

98 3JIEKTPOCTaTHYECKOM MoJjie. [loTenuman
ANEKTPOCTATUYECKOTO OIS

99 CBs13b HANPSHKEHHOCTH TOJISL U PA3HOCTH
MMOTEHIMAJIOB JIJIsl AJIEKTPOCTATUYECKOTO OISt

100 [TpyHIMI CynepnO3UIUH JIEKTPUUECKUX
rnoJsieit

101 Pemenue 3anau

102 [Tone Toueunoro 3apsnaa. [lone paBHOMEpPHO
3apsKeHHOU cepbl
[Tone paBHOMEPHO 3apsIKEHHOTO IO 00BEMY

103 mapa. [lone paBHOMEpPHO 3apsKEHHON
0ECKOHEUHO! TIOCKOCTH

104 [IpoBOIHHMKY B AJIEKTPOCTATUYECKOM IIOJIE.

YcnoBue paBHOBECUS 3apsI0B




I[I/IBHeKTpI/IKI/I " NTOJIYIIPOBOAHHUKHU B

105 ANEKTPOCTATUYECKOM TOJIe
Konnencarop. D1ekTpo€MKOCTh

106 KOHJEHCATOpa. DIEKTPOEMKOCTD IIOCKOTO
KOHJIEHCaTopa

107 [TapannensHOE COETMHEHUE KOHJIEHCATOPOB

108 [TocnenoBaresibHOE COETMHEHNE
KOHJIEHCAaTOPOB

109 OHeprus 3apsHKEHHOr0 KOHAEHCaTopa

110 Pemrenue 3agau

11 JIBr>keHUE 3apsiKEHHOM YacCTHUIIbI B
OJIHOPOJIHOM 3JIEKTPUYECKOM MOJIe

112 Pemrenue 3agau

113 O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
Teme "DnekTpuyeckoe mnoie"

114 KonTponbhas pabota o Teme
"Onexrpuueckoe nomue"
Cuna Toka. ITocTossHHBIN TOK. Y CIIOBHS

115 CYILIECTBOBAHUSA ITIOCTOSHHOTI'O YJIEKTPUIECKOTO
TOKa

116 HcTtounuku Toka. Hanpspkenne u 31C

17 3akoH Oma J1s ydacTKa Henu. DIEKTPUIECKOe
COTIPOTHUBJICHUE
3aBUCUMOCTb COMPOTUBIICHUS OJJHOPOIHOTO

118 MIPOBOJHUKA OT €0 JJIMHBI U IIJIOIIAN
MOTIEPEYHOT0 CEYECHUS

119 VY aenpHOE COMTPOTUBIICHHUE BEIIECTRA.

Pemenue 3amau




120 [TocnenoBarenbHOE, MapasieaIbHOE,
CMEIIaHHOE COEAMHEHHE TPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUX LIEHIEH.
[MpaBuna Kupxroga

122 Pemenue 3anau

123 Pabota anekTpuueckoro Toka. 3akoH JIkoyis
—Jlenua

124 Pemenue 3anau

125 MomHOCTb 371eKTpruiecKoro Toka. Temnoas
MOILIHOCTb, BblJI€JIieMasi Ha Pe3UCTOpe

126 Pemntenue 3agau

127 O/1C u BHyTpEeHHEE CONPOTUBIIEHNE
MCTOYHUKA TOKA

128 3axon OMa Jy1st IOJTHOM (3aMKHYTOM )
BJIEKTPUYECKON e

129 Pemenue 3anau 1

130 MoOUIHOCTh UCTOYHHKA TOKA 1

131 Kopotkoe 3ambikanue 1

132 KoHnzeHcatop B 11enu nOoCTOSHHOIO TOKA 1

133 Pemenue 3anau 1

134 Pemrenne 3agay mo treMme "I1oCcTOSHHEBIN
AJIEKTPUYECKUMA TOK"

135 Pemenue 3amgau no reme "[locTostHHBIIM
ANEKTpUYECKUI TOK"

136 Pemrenue 3aga4d mo teMme "I1oCTOSHHBIN
AIEKTPUIECKUN TOK"

137 O00061IeHNE U CHCTEeMAaTU3alus 3HAHUN T10




teme "[loCcTOsAHHBIN AIeKTpUUeCcKui TOK"

138

Kontponbnas padota o teme "TlocTossHHBII
AIEKTPUIYECKUN TOK"

139

3JI€KTpI/I‘-I€CKa$I MMPOBOAUMOCTD PA3JIMYHBIX
BEILIECTB. DJIEKTPUUECKUH TOK B METaIax.
CBepX1npoBOIMMOCTh

140

DNEeKTPUUYECKHM TOK B paCTBOpax U pacruiaBax
AIEKTPOJIUTOB. 3akoHbl Dapanest ams
3JIEKTPOJIn3a

141

DJIeKTpUYECKui TOK B razax. [lnazma

142

DnexkTpuuecKuil TOK B Bakyyme. BakyymHbie
npudopHI

143

3HeKTpH‘Iec1€HI’I TOK B ITIOJIYITPOBOAHUKAX

144

145

[TomynpoBOIHUKOBBIE TPUOOPHI

®dusnueckuil npaktukym no teme "Mzmepenue
CHJIBI TOKA U HATIPSDKEHUS B LIETTH
MOCTOSIHHOT'O TOKa MPH MTOMOIIN aHAJIOTOBBIX
U U (POBBIX U3MEPUTENBHBIX TPUOOPOB" MK
"3HaKOMCTBO ¢ 1TU(POBOIL TabopaTopuei 1o
¢uszuke. [Ipumeps! n3mMepeHus PU3HUECKUX
BEJIMYMH [TPU TOMOILM KOMITBIOTEPHBIX
aTYUKOB"

146

dusznyeckuil mpakTuKym 1o teme "M3yuenue
HEPABHOMEPHOT'O JBUKEHHUSI C LIEJIbIO
OIpezieNieHUs] MTHOBEHHOM ckopoctu"

147

dusnueckuil npakTukym no teme "M3mepenue
YCKOPEHUS IIPH MPSIMOJIUHEITHOM
PaBHOYCKOPEHHOM JIBHYKEHUH 110 HAKJIOHHON




mwiockoctu" win "UcciaenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHHU TIPU PaBHOYCKOPEHHOM
NBIDKEHUH"

148

®dusnueckuil npakTukym no teme "Mzmepenue
YCKOpPEHUS] CBOOOIHOTO Ma/IeHUs" Uin
"H3yueHue JBUKEHUS Teja, OpOILICHHOTO
TOPU30HTAJILHO"

149

®dusnueckuil npakTukym 1o teme "M3ydyenue
JBUKEHUS TeJa 110 OKPYKHOCTH € TIOCTOSTHHOM
10 MOAYJIO cKopocThro" miu "HMccnenoBanue
3aBHCUMOCTH NepHoja o0palieHus
KOHUYECKOT0 MasiTHUKA OT €ro mapameTpoB"

150

dusnueckuil npakTukym mno teme "Mzmepenue
PaBHOJIEHCTBYIOIIEH CUIIBI IIPU ABM>KEHUN
OpycKa o HaKJIOHHOM MJIOCKOCTH'" UIIH
"[IpoBepka runoTe3sl 0 HE3ABUCUMOCTH
BPEMEHH JIBUYKEHUS OpyCcKa 110 HAKIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro
Macchl”

151

OU3NYECKUI TPAKTHUKYM T10 TEME
"UccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HHUKAIOIINX B MPYKUHE U PE3UHOBOM
obpasue, ot ux nedpopmaruu” win "Mzyyenne
JBUKEHUS CUCTEMBI T, CBA3aHHBIX HUTHIO,
MIePEKUHYTOM uepe3 JETKui 010K"

152

dusnueckuil npaktukym mno teme "M3mepenue
K03 pHIHEeHTa TPEHUS IO BEIIMYUHE YTIIOBOTO
ko3 dunrenta 3apucumoctu Frp(N)" nnu
"HccnenoBanue JBU>XEHUsS OpycKa 1o




HAKJIOHHOM TIOCKOCTH C TICPEMEHHBIM
kod(urmentom Tpenus" win "Uzyuenue
JBUKEHMSI TPy3a Ha BaJly C TpEHUEM"

153

@U3NYECKUI IPAKTUKYM I10 TEME
"HccnenoBaHue ycioBUi paBHOBECHS
TBEPJIOrO TeJa, UMEIOLIEro OCh BpaleHus"
win "KoHcTpynpoBaHUe KPOHIITEHHOB 1
pacuér cun ynpyroctu" unu "U3yuenue
YCTOMUYMBOCTH TBEPAOTO TEJA, UMEIOLIETO
IJI01LA b OTIOPHI"

154

duzndecKkuil mpakTUKyM 1o teme "M3mepenue
UMITyJIbCa TeJla TI0 TOPMO3HOMY ITyTH" WU
"N3mMepeHue CUIIbl TATH, CKOPOCTH MOJIEIH
3JEKTPOMOOMJIS U MOIIIHOCTHU CHJIBI TSATH'" WU
"CpaBHEHUE U3MEHEHUS UMITYJIbCa TeJa C
uMnyiabcoM cuiibl" uinm "MccnenoBanue
COXpPaHEHHUS UMITyJIbCa MPHU YIIPYroM
B3auMmozeiictBun" unu "M3mepenue
KMHETUYECKOW SHEPTUU TeJIa II0 TOPMO3ZHOMY

n

yTH

155

Ousznyeckuil mpakTuKyM 1o teme "M3yduenue
M30TEPMHUYECKOTO Tpoliecca (PEKOMEHJOBAHO
UCIOJIb30BaHue ITUPPOBOI TabopaTopun)" UiIu
"N3y4yeHne n30X0pHOro npouecca’ nin
"N3yuenue n3obapHOTO Iporecca’ win
"[IpoBepka ypaBHEHUS COCTOSIHUS"

156

dusnueckuil npakTukym mno teme "M3mepenue
yaenbHoU TeroémkocT" uin "UccnenoBanue
Mpolecca OCThIBAHUS BEIIECTBA" WIIH




"HccnenoBanue annabaTHOro mporecca' uim
"M3y4yeHune B3aMMOCBSI3U SHEPrUun
MEKMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KUIIEHUS KUKOCTEN"

157

dusnueckuil npakTukym no teme "M3ydenue
3aKOHOMEPHOCTEH UCMapeHUS KUIKOCTEH"
nunu "M3mepenue yaenbHOM TeTUIOThI
1aByieHus abaa" i "M3ydyenue cBoicTB
HaChIILEHHBIX apoB" win "M3mepenne
a0COJIFOTHON BIIaXKHOCTH BO3/TyXa U OLICHKA
Macchl napoB B momenienun". Msmepenue
Kod(uimenTa mMOBEPXHOCTHOTO HATSIKEHUS

158

@U3NYECKUI IPAKTUKYM I10 TEME
"HabmroieHre npeBpaiieHus SHEPruu
3apsHKEHHOTO KOHACHCATOpa B YHEPTHIO
u3nydeHus ceeroauoa’ win "M3yuenue
MPOTEKaHUs TOKA B LIETIH, COJIepKaIEH
KoHJeHcarop" win "Pacnipenenenue pasHocTH
MOTEHLIMAJIOB (HANPsKEHUs ) IpU
MOCIIeZIOBATEILHOM COEIMHEHUU
KOHJIEHCATOPOB"

159

@U3NYECKUI IPAKTUKYM I10 TEME
"HccnemoBaHue CMEIIAHHOTO COCIUHCHUS
pesucropoB” win "M3MepeHue yneapHoro
COTIPOTHUBJICHUS MTPOBOTHUKOB" HITH
"HccneqoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPsHKEHUS TS JIaMITbl HaKaJIuBaHUs "

160

@U3UYECKUM IPAKTUKYM 110 TEME
"Ha6mronenue anexrponusa" winn "M3mepenune




3apsifia OJHOBAJICHTHOT'O MOHA" WU
"HccnenoBanre 3aBUCUMOCTH COTPOTHUBIICHUS
TEPMOPE3UCTOPA OT TEMIEPATYPHI" UIIU
"CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU
aroma"

161

PesepBHelit ypok. O60011eHNE U
CUCTEMAaTH3aIHs 3HAHWH 110 TeMe
"Kunematuka"

162

PesepBHelit ypok. O600ICHNE 1
cucTemMaTu3alus 3HaHui o teme "JIlunamuka"

163

Peseprubiil ypok. O60061eHuE 1
cucreMarusanus 3HaHuii mo reme "Cratuka
TBEpAOro Tena"

164

PesepBHelit ypok. O600ICHNE U
cucTeMaThu3alus 3HaHul 110 TeMe "3aKOHEI
COXpaHEHHs B MEXaHHKe"

165

PesepBHelit ypok. O600ICHHE 1
cucreMartusanus 3HaHui no teme "OCHOBBI
MOJIEKYJIIPHOKMHETHYECKOU Teopun”

166

Peseprubriil ypok. O6006meHue n
cHCTEMaTHU3aLMs 3HAHUH 110 TEME
"Tepmonunamuka. TernaoBbie MalIMHbI"

167

PesepBHrlii ypok. O60011eHNE 1
CHCTEMAaTH3alMsl 3HAHUH 110 TEME
"ArperaTHble cocTOsIHUS BeliecTBa. Da3oBbie
nepexonr"

168

PesepBHrlit ypok. O6001IeHNE U
CHCTEMAaTH3aIUs 3HAHUH 10 TeMe




"Onexrpuueckoe noiue"

Peseprubiil ypok. O60061eHue 1

169 CHUCTEMaTH3aIlus 3HAHHUH 110 TeMe 1
"TTocTOSHHBIN IEKTpUYECKUI TOK"
PesepBHrlit ypok. O6001ICHNE 1
170 cucTeMaTu3alnus 3Hagui mo teMe "Toku B 1
pa3nuyYHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KoaunuecTBO 4acos DJIeKTPOHHBbIE
Ne uugposBbie
o/ Tema ypoka Beero Kontpoabnbie | IlpakTHueckue 00pazoBaTeNbHbIe
padoThI padoThI pecype
BzanmopeiicTBHE IMTOCTOSHHBIX MAarHUTOB U
1 IIPOBOJTHUKOB C TOKOM. MarHuTHoOE IoJe. 1
['unoreza Amnepa
Bekrop marautHoM naaykuuu. [Ipuaimn
2 CYNEPIIO3UIIMY MAarHUTHBIX Nojiel. Jlnnun 1
MarHUTHOW UHAYKIUH
3 MarnuTHO€ 1oJjie TPOBOAHUKA C TOKOM. ONBIT |
Opcrena
Cuna AmMnepa, €€ HanIpaBJIEHUE U MOAYJIb 1
5 Pemenue 3amay 1
6 [Ipumenenue 3akona Ammepa. |
DNeKTpOoU3MepUTETbHBIE TPUOOPHI
Cuna JlopeHnua, e€ HanpaBiIeHUE U MOIYJIb.
7 JIBr>keHue 3apsiAKEHHOW YaCTHIIbI B 1
OJTHOPOJTHOM MarHUTHOM TI0JIe
Pemenue 3amau 1
Pa6ora cunsl Jlopenia 1
10 Penrenue 3agau 1
1 MarauTHoOE€ II0JI¢ B BEILIECTBE. 1
deppoMarHeTUKY, napa- U JuaMarHeTUKU
12 OcCHOBHBIE CBOMCTBa (heppOMArHETUKOB. |

[Tpumenenue peppoMarHeTKOB




13 Pemrenne 3agau o reMme "MarautHoe moie" 1

14 Pemenue 3amau mo reme "MarautHoe noje" 1

15 SIBneHre 31eKTPOMarHuTHOM MHYKIUH. |
[ToTok BEKTOpa MArHUTHON MHIAYKIIUU

16 O /J1C unnykumnu 1

17 3aKOH JIEKTPOMATrHUTHON MHIYKITUH 1
Qdapanes

18 Buxpesoe snekrpuueckoe nose. Toku Dyko 1

19 OJIC MHIYKIMKU B JBHKYIIUXCSI TPOBOTHUKAX 1

20 Pemenue 3anau 1

21 IIpaBuio Jlenna 1

2 NunyktuBHOCTH. KaTyika MHIYKTUBHOCTH B |
LIENHU MOCTOSHHOT'O TOKa

3 Asnenue camomnaykmu. IJ1C |
CaMOMHYKITUU

24 DHeprus MarHUTHOTO TOJIS KaTYIIKH C |
TOKOM. DJIEKTPOMArHuTHOE I10JIe

25 Pemenue 3anau 1

26 O000I1IeHHE ¥ CUCTEMAaTH3aI|s 3HAHUH 10 1
TeMe "DnekTpoauHamMuka”

7 KonTtponbHas paboTa mo teme 1
"DnexTpoauHaMuka"

)3 Konebarenpnas cucrema. CBOOOHEIC |
Kosiebanus. ['apMoHMUYeckue Konebanus

29 KunemaTtnueckoe 1 TMHAMHYECKOE OIMCAHUE |
Ko1e0aTeNIbHBIX IBHKEHHUIH

30 DHepreTuyeckoe onrcanue. BeiBos 1




AUHaAMHUYCCKOT'O OIMUCAHUA TapMOHUYCCKUX
KoJIeOaHul U3 UX OHEPIreTUYCCKOTro U
KHMHEMATHYCCKOI'O OITMCaHuA

31 Ammutyzaa u ¢aza KonebaHui
[lepuox u yacrota konebanwmii. [lepuon
MaJIBIX CBOOOIHBIX KOIeOaHUH

32 MaTeMaTHYeCKOro MasiTHUKa. [lepuon
CBOOOJHBIX KOJIEOAHUN MTPYKUHHOIO
MasiTHUKA

1 3aryxaromue Konebanus. BeiHyx1eHHBIE
kosnebanus. Pezonanc

34 ABTOKOJICOAHUS

35 Pemenue 3anau

36 VYpoxk-koH(pepeHuus "MexaHnueckue
Kojie0aHus B My3bIKaJIbHBIX HHCTpyMEHTax"

37 O06o01IeHre U CUCTeMAaTU3aIHs 3HAHUN TI0
TeMe "MexaHnnueckue Konedanus"

18 DneKTpOMarHUTHbIE KOJeOaHUs.
KonebaTenpHbIi KOHTYD
®opmyina Tomcona. CBsI3b aMILTUTY/IbI

39 3apsiaa KOHJIEHCATOpa ¢ aMILIUTYI0M CHUJIbI
TOKa B KOJIeOATEILHOM KOHTYpE

40 3aKOH COXpaHEHUs SHEPTUHU B U1€aJIbHOM
Kosie0aTeaIbHOM KOHTYpE
3aryxarInue JIeKTPOMarHuTHbIC KOJIeOaHusl.

41 BbIHYXI€HHbBIE AIEKTPOMATrHUTHBIE
KoJieOaHus

42 IlepemenHsIil TOK. Pe3nctop u KOHIeHcaTop B




LCIHU IIEPEMCHHOTO TOKa

KaTYH_IKa HHAYKTHBHOCTHU B LCIIN

43 MIEPEMEHHOT0 TOKa

44 3axoH OMa 1 3IEKTPUYECKON Lienn
IIEPEMEHHOT0 TOKa
MOoUIHOCTh EPEMEHHOTO TOKA.

45 AMIUIMTYAHOE U JIeHCTBYIOIIEE 3HAUCHUE
CUJIBI TOKA U HAIPSKEHUS

46 Pe3oHaHC B 351€KTpUUECKON LIETH

47 Penrenue 3agag
Wneansubiif Tpanchopmatop. [IpousBoacTso,

48 nepezaya 1 noTpediIeHne 3JIeKTPUIeCKOil
SHEPrUU
OKOJIOrMYeCKHE PUCKU IPU IPOU3BOJICTBE

49 3eKTpo3Heprun. KynpTypa HCoap30BaHUs
AJIEKTPO3HEPIUH B [TOBCEAHEBHOM JKU3HU

50 Pemntenue 3agau

51 Penrenue 3agau

5 O060011eHne U cUCTeMaTU3alus 3HAHUN 10
Teme "DIeKTpOMarHuTHeIe KojaeOaHus"

53 MexaHnueckre BOJIHbL. XapaKTEPUCTUKU
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 NudpazByk u ynsrpassyk. [llymoBoe
3arps3HEHUE OKPYKaIOLIEH cpeibl

57 Pemenue 3amay




58

9HeKTp0MaFHI/ITHLIC BOJIHBI. I/I3J'Iy‘leHI/IC
SJICKTPOMArdHuTHBIX BOJIH

59

OHeprust MeKTPOMarHuTHhIX BojiH. CBoiicTBa
AIIEKTPOMAarHUTHBIX BOJH

60

[ITkana 3;1eKTPOMArHUTHBIX BOJIH.
[IpuMeHeHre >eKTpPOMarHuTHEIX BOJIH B
TEXHHUKE U OBITY

61

[TpuHIUTIBEI paIUOCBA3U U TEICBUACHUS.
Panuonokanusi. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYKAOLIEH Cpeibl

62

Kontponbnas pabota o teme "Kosebanus u
BOJIHBI"

63

CaerT. 3aKOH NPSIMOJIMHEHNHOTO
pacnpocTpaHeHHs CBeTa

64

Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEMHOTO PacpoCTpaHEHMsI CBETa

65

Otpaxxenue ceta. [lnockoe 3epkaino.
Cepuueckoe 3epkaiio

66

[Tpenomnenue cBeta. AOCONIOTHBIN U
OTHOCUTEJIbHBIN [T0KA3aTeNb NPEIOMIICHHUS.
[losiHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbli yrod MOJHOrO0 BHYTPEHHETO
OTpaKE€HUs

67

Pemienue 3a1a4 Ha IpUMEHEHUE 3aKOHOB
OTpaXeHMs U NIPEJIOMJICHUS CBETA

68

Xop tydeit B mpusme. Jlucnepceus cBera.
CnoxHebIi coctaB Oenoro cBera. Llper

69

JInH3bl. @OKYCHOE PACCTOSIHUE U ONITHYECKAS




CHuJjia JIMH3bI

[TocTpoenne n300pakeHui B IMH3aX U UX

70
CHCTEMAaX. Y BEINYCHUE JINH3BI
Pemenue 3agau Ha mocTpoeHue

71 M300paKeHUH, MOJTy4aeMbIX C TTIOMOIIIBIO
JIH3

72 ['ma3 kak onruyeckas cucrema

73 Pemenue 3amau. [lpenens npuMeHMMOCTH
r€OMETPUUYECKOU ONTUKHU

74 CKOpoCTh CBETA M METOJIbI €€ U3MEPEHUS

75 Hucnepcus ceera

76 Wutepdepennys ceera

77 KorepeHTHbIe UCTOYHHUKU. Y CTIOBHS
Ha0JII0/IeHUSI MAKCUMYMOB U MUHHUMYMOB

78 Pemenue 3anau

79 [Tpumenenue uaTepdepeHInn

80 Hudpakius cera

81 JudpaxnuonHas pemeérka. Y cioBue
HAOJIIOIEHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3anau

23 [TonnepeunocTh cBeTOBBIX BOJIH. [lomsapu3anms
cBeTa

84 Pemenne 3anau

85 CBeToBBIE SIBJICHUS B IPUPOJIE

26 O00011eHNe U cUCTEMATU3ALMS 3HAHUHN 110
teme "OnTtuka"

87 KonTponbhas pabota o Teme «OnTuka




FpaHI/II_IBI MNPpUMCHUMOCTHU KJIAaCCUYECKOM

88 MEXaHUKH. 3aKOHBI SJICKTPOJIMHAMUKHU U 1
MPUHITUTT OTHOCUTEILHOCTH

29 IlocTynaTel crieualbHON TEOPUH |
OTHOCUTEJIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAIL.
[IpeoOpazoBanwms Jlopenma. Ycnosue

90 npu4uHHOCTU. OTHOCUTENIBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U
COKpalIeHUE JJIUHbI

01 DHeprust U UMIYJIbC PEISATUBUCTCKOMN |
YaCTHIIBI

9 CBsi3b MACChI C SHEPTUEH U UMITYJIbCOM !
PENASATUBUCTCKOM YaCTHULIbI. DHEPTUSI OKOS

93 PaBHOBECHOE TEIIIOBOE U3TyUEHUE 1

94 3akoH cmenieHus: Buna 1

95 I'mnoresza M. Ilnanka o kBanTax. @OTOHBI 1

96 DHeprus U uMIyibc GpoToHa 1

97 ®otoapdext. OnbiThl A. I'. CToneTona. |
3akoHs! potodddexra

08 VYpaBHeHue DiinmreitHa 11 GoTodpdexTa. |
"Kpacnas rpanuna" ¢ororddexra

99 JaBnenue ceeta. OmbrTel [1. H. JIeObenena 1

100 BonHoBbI€ cBOICTBa YacTHIl 1
Bonnsl ne bpoitnd. [Inuna BosHbl ne bpoiins

101 U pa3Mepbl 001aCTH JTIOKATU3AIHI 1
JIBHKYLIEICS 4aCTUIIBI

102 KopnyckyisipHO-BOJIHOBOM Ayain3m 1




103 Judpaxius >1eKTPOHOB Ha KpUCTaIax
Crietunguka u3MepeHnil B MUKPOMHUPE.

104 CooTHoIlIeHUSs HEOTIPEeACIEHHOCTEN
[eiizenOepra

105 Pemenue rpaduueckux 3amay

106 Pemenue pacu€THbIX 33124

107 Kontposnbnas pabota o temam: "OCHOBBI
CTQ", "KopryckynsipHO-BOJTHOBOU Jyanu3m"

108 OMBITHI 11O UCCIEAOBAHUIO CTPOCHUS aTOMA.
[Inanerapnas monens aroma Pesepdopma

109 [Toctynater bopa

110 Bunpl criektpoB. CrieKTp ypOoBHEN 3HEPTUU
aToma BOJIOpOJia

11 CHOHTaHHOE U BBIHYXJAEHHOE U31yYeHUE
CBETa

112 Jlazep
Hyxnonnas moxens sapa ['elizenbepra-

113 NBaneHko. 3apsia 1 MaccoBOE YUCIIO siapa.
N3oromnsl. PagnoakTMBHOCTH
3aKoH paJiMOaKTUBHOTO pacnaaa. CBolicTBa

114 MOHU3UPYIOUIETO U3NydeHus. Bnusinue
PaIMOAKTUBHOCTH HA )KMBBIE OPTaHU3MBI.
Ho3zumerpus
DHeprus CBsI31 HyKJIOHOB B szipe. SnepHbie
cwibl. Jledext maccol sanpa. SnepHbie

115 peakmuu. Aneprsie peakTopsl. [Ipodiemsl

YIIPaBIIIEMOTO TEPMOSIIEPHOTO CHHTE3A.
DKOJIOTHYEeCKUE aCTICKTHl Pa3BUTHS SIIEPHOM




9HCEPICTUKU

MeTo/p1 perucTpaluy U UcclieJOBaHUs
AJIEMEHTapHbBIX YacTHll. OyHIaMEHTAIbHbIE
116 B3aUMOJCHCTBUA. baproHbI, ME30HBI U
nentoHsl. [IpencraBnenue o CtannapTHOU
mojenu. KBapK-TriitooHHas MOJIeIb a/IpOHOB

®u3suka 3a npenenamu CTaHIAPTHON MOAEIH.
117 TémHas marepus U TEMHas1 SHEPIUsl.
EnuncTBO DM3nueckoit KapTHHBI MUpa

Dtarnbl pa3BUTHS ACTPOHOMUU. 3HAYCHHE
aACTPOHOMHU

118

[TpuMeHNMOCTD 3aKOHOB (DU3UKHU IS
119 00BSICHEHHUS TIPUPO/IBI KOCMUYECKUX
00BEKTOB. MeTO 1l aCTPOHOMHUYECKUX

HCCIIeIOBAHU I

CoBpeMeHHbIE ONITUYECKHUE TEIIECKOTIBI,
120 PaMOTENECKOITbI, BHEATMOC(epHast
aCTPOHOMHUS

121 Bun 3Bé3nHoro Heba. Co3Besnus, ipKue

3Bé3I[I)I, IIJIaHETHI, UX BUIUMOC ABUKCHHUEC

Conneunas cucreMa. Connue. CosiHeyHast
122 akTUBHOCTb. VMicTounuk 3Heprun ConHua u
3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
123 Huarpamma "crieKTpaibHBIN KJIacc —
CBETUMOCTB"

124 3Be3bI TIIaBHOU ITOCIEN0BATEILHOCTH

125 Buytpennee crpoenue 38€31. CoBpeMEHHbIE




MPEACTABICHUS O MPOUCXOKACHUU U
spoJrrorii ColtHIA U 3BE3M. DTaIlbl JKU3HHU
3BE3]

126

Mneunsiit [lyre — Hama ['anaktuka. Tunst
rajakTuk. YEpHbIE ABIPBI B sIpax rajJakTUK

127

Bcenennas. Pacmiupenne Beenennoit. 3akoH
Xab66ma. Teopust bonbioro B3peiBa.
PenukroBoe nznyyenue

128

MacmtaGnas ctpykrypa Beenennoil.
Meraranaktuka

129

Hepeménnsie npobiieMbl aCTPOHOMUU

130

@U3NYECKUM PAKTUKYM I10 TEME
"HccmenoBaHre MAarHUTHOTO ITOJIST
HOCTOSTHHBIX MaruuToB' win "UccneqoBanue
CBOMCTB (peppOMarHeTUKOB'" WITH
"UccnemoBanue ASHCTBHS TOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKoM"

131

PU3NYECKUN IPAKTUKYM I10 TEME
"Usmepenue cunbl Amnepa" wnm "M3ydenue
3aBUCUMOCTH CHJIBI AMIIepa OT CHJIBI TOKa"
wim "Onpejenenre MarHUTHON MHIYKIMY Ha
OCHOBE U3MEpEHUs cUiibl AMnepa"

132

DU3NYECKUI TPAKTUKYM T10 TEME
"UccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON
uHAyKuu'" win "Onpenenenne MHIyKIuu
BHUXPEBOI'0 MarHUTHOTO MoOJs"

133

Ou3nYeCcKuil MPaKTUKYM I10 TEME
"UccnenoBanue sIBICHUS CAMOUHIYKINN"




win "COopKka MOJENH 3JIEKTPOMArHUTHOTO
reneparopa"

134

@U3NYECKUI MPAKTUKYM II0 TEME
"N3mepenue neproia CBOOOTHBIX KoJeOaHu
HUTSHOTO U NIPY>KMHHOI'O MasiTHUKOB"

135

OU3NYECKHUI TPAKTUKYM T10 TEME
"IIpeoOpa3oBaHKe SHEPTUH B IPY>KUHHOM
MasiTHUKE"

136

@U3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanre mepeMEHHOT0 TOKA Yepes
MOCJIEZIOBATEILHO COETMHEHHBIE
KOHJIEHCATOP, KaTyILIKY U Pe3UcTop" Uiu
"HccnenoBanue padOThl HICTOYHUKOB CBETA B
LIENX TePEMEHHOT0 TOKa"

137

du3znveckuil mpakTUKyMm 1o teme "M3yuenue
MapaMeTPOB 3BYKOBOM BOJIHBI"

138

@U3NYECKUI IPAKTUKYM 110 TEME
"M3MepeHune nokasaTelis MpeIoMIICHUS
crekia" wiu "llonyuyenune uso0pakeHus B
CHUCTEME U3 TUIOCKOTO 3epKajia U JTUH3BI"

139

PU3NYECKUI PAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTU (POKYCHOTO
paccTOsIHUA OT BellleCTBa (Ha mpUMepe
XKuAKux JH3)" nan "M3mepenue GoKycHOTO
paccTOSsIHUA pacCerBaIOIIUX JIMH3"

140

@U3NYECKUM PAKTUKYM I10 TEME
"HaGnronenue nudpaxkiuu, nHTepdepeHInn
U noJisipu3anuu csera"




141

PU3NYECKUN IPAKTUKYM I10 TEME
"OnpeneneHue UMMYIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o GoTtorpadusm
TPEKOB 3aPSLKEHHBIX YaCTULl B MATHUTHOM
nosne)"

142

Du3nUeCcKil MPaKTUKYM IO TEME
"N3mepenue nocrostHHoM [1nanka Ha ocHOBE
uccienoBanus poroddpdexra’ wim
"UccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/] OT HANPSKEHUs"

143

OU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue criekTpa pa3peskeHHOTO
aTOMapHOI'0 BOAOPOJa U U3MEPEHUE
nocrosiHHoi Punoepra"

144

PU3NYECKUN IPAKTUKYM I10 TEME
"UccneqoBanue paanoakTUBHOTO (OHA C
UCIIONIb30BaHueM no3umetpa unu "M3ydenne
MOTJIONICHUS OeTa-4yacTHIl alfOMUHAEM "

145

Ou3nyeCcKuil MPaKTUKYM 110 TEME
"HaOaromenus 38€31HOT0 Heba
HEBOOPYXEHHBIM IJIa30M C UCIIOJIH30BAHUEM
KOMITBIOTEPHBIX TMPUITOKESHHM TSt
OTIpe/IeNIeHHs TIOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoJIylapus U spKue
3BE316!" win "HaOmroneHus B TENECKOII
JIyHbI, IUTaHET, TYMAHHOCTEW U 3BE3HBIX
CKOIUIeHUH"

146

O000111eH1E U cucTeMaTu3anus 3Hanuii. Pomis




(U3HUKN U ACTPOHOMHH B SKOHOMUYECKOIA,
TEXHOJIOTHYSCKOM, COLIMAIbHOM M STHUYSCKOU
chepax AeATEILHOCTH YCIIOBEKA

O06006menne u cucremMarusanus 3HaHui. Ponpb
147 U MecTO (PU3MKH U aCTPOHOMHUU B
COBPEMEHHOM Hay4HOH KapTUHE MUpa

O060061menne 1 cucteMaTu3anys 3HaHui. Poib
¢dusnveckoii Teopun B HOpMUPOBAHUA

148 IPEeJCTaBICHHUNA 0 (PHU3NYECKON KapTUHE
MHpa, MECTO (PU3UYECKON KapTUHBI MUpa B
o011eM PsITy COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX [PEJCTABICHNN O PUPOJIE

149 O00011IeHHE U CUCTEMATU3ALMS 3HAHUMN 110
Tteme "Kunematuka"

O00011eHNE U cCUCTEMATU3ALMS 3HAHUHN 110
TteMme "Kunemarnka"

150

151 O0001IeHrE U cUCTEMATH3ALNAS 3HAHUN 110
teme "/lunamuka"

152 O0001IeHNE U CHCTEMATH3aIUs 3HAHUN TI0
teme "Cratuka TBeporo tena'

153 O0600611eH1e 1 cUCTeMaTU3alMs 3HAHUN 1O
TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKE"

O06o0011eHne U cUCTeMaTU3alus 3HAaHUN 0
154 Teme "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM
Teopun"

O00011IeHHE U CUCTEMATU3ALMS 3HAHUMN 110

155 " "
teMe "Tepmoaunamuka. TerioBble MalIMHbI

156 O00011eHNEe U cCUCTEMATU3ALMs 3HAHUN 110




TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da3oBbIe IEpeXxoabl"

157

O00011eHNe U cUCTEMATH3ALMS 3HAHUHN 110
TeMe "DieKkTpudeckoe nosue"

158

0O0001IeHre U cUCTEMATH3AIHS 3HAHUN 110
teme "[loCTOSTHHBIN 2JIeKTpUYECKU TOK"

159

O060011eH1e U cUCTeMaTU3alus 3HAHUN 10
teMe "Toku B pa3nnyHbIX cpepax”

160

0O00011eHNE U CUCTEMATU3ALMS 3HAHUI 110
TeMe "MaruutHoe nose"

161

PesepBubIil ypok. O600111eHIE 1
cUCTEMATH3aIMs 3HAHUH 110 TEME
"DneKTpoMarHuTHas MHAyKus"

162

PezepaHblil ypok. O600111eHUE U
CUCTEeMaTH3aIlHs 3HaHUH 110 TeMe
"Mexannueckue konedaHus"

163

PesepBHelit ypok. O6001ICHNE 1
CUCTeMaTH3allysl 3HAaHUH 10 TeMe
"DIeKTpOMaruuTHeIC KoJieOanus"

164

PesepBHblii ypok. O60011eHNE 1
CUCTEeMaTH3allHs 3HaHUH 110 TeMe
"MexaHHUYEeCKUe U AJIEKTPOMArHUTHbIE
BOJIHBI"

165

PeseprubIil ypok. O60061eHIE 1
cucTeMaTu3anus 3Hanuii mo reme "Onruka"

166

PesepBHblit ypok. O6001ICHNE U

cucTeMaTu3anys 3HaHuu 1mo TeMe "OCHOBEI
CcTO"




Pezepublil ypok. O600111€HNE U
167 CUCTEMATHU3ALUS 3HAHUN 10 TEME
"KopmyckyisspHO-BOITHOBOH 1yayin3m"

PesepBHeIii ypok. O600ICHHE 1
168 cucTeMaTu3anus 3Hauui o reme "dusuka
atoma"

PeseprubIil ypok. O6001meHuE 1
169 cucreMarusanus 3HaHu# 1o teme "dusuka
aTOMHOTO s11pa U 3JIEMEHTApPHBIX YaCTHLL"

PeseprubIil ypok. O6001IeHIE 1
170 CUCTEMAaTHU3aIM 3HAHUHU 110 TeMeE "DIeMEHTEI
acTpopu3uku"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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