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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3nke Ha YypoBHE cpeaHero oOuero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOKEHUW M TpPeOOBAaHU K pe3ysibTaTaM OCBOEHUS
OCHOBHOI 00pa3oBatesibHOM IporpaMmel, ripecrabiieHHbIX B DI'OC COO, a Takxke
¢ yuéroM (enepanpbHOi pabouedt mnporpamMmbl BocmuTaHus W KoHuenmuu
npenoaaBanus yueOHoro npeamera «duszmka» B 00pa3oBaTeNbHBIX OPTaHU3AIMIX
Poccuiickoii @enepannn, pean3yomnuX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

[Tporpamma o (usuke onpeAenseT 0013aTeIbHOE TPEIMETHOE COJepKAHUE,
yCTaHABIMBAET PEKOMEHIYEMYIO TOCIEA0BATEIHHOCTh N3YUYCHUS TEM U Pa3/IeiioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKH yd4eOHOTO TMpOIeCCa, BO3PACTHBIX OCOOEHHOCTEH  OO0y4aromuxcs.
[Iporpamma 1o ¢usuke Aa€T MPEACTaBICHUE O IENIX, COJEp)KaHuHU, OoOuIei
CTpaTerud OOy4YeHHs, BOCIHMTAHUS M Pa3BUTUSI OOYYAIOUIUXCA CPEICTBAMHU
yuebHoro npenmera «Puznka» Ha yriryoaéHHOM ypOBHE.

Nzyuyenne kypca (QU3MKHA YyriIyOIEHHOTO YPOBHS MO3BOJISIET peaIn30BaTh
3aJ1au MpoQecCUOHATbHOW OpPUEHTAllMHU, HAIpPaBJICHO Ha CO3/IaHUE YCIOBHUM s
MPOSIBIICHUSI CBOMX HWHTEUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
oOy4JarommMmcsi, KOTOpble HEOOXOMUMBI JUIS TPOJODKEHHUS OoOpa3oBaHUS B
opraHuzanusx MpoecCHOHATLHOTO O0pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIIUATLHOCTSIM.

B mporpamme 1o ¢pusuke onpeaensoTcs MiIaHupyeMbIe pe3ybTaTbl OCBOCHHUS
Kypca (U3MKHM Ha YpPOBHE CpenHero oO0mero oOpa3oBaHUsA: JUYHOCTHBIE,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yriayOnéHHom  ypoBHe). Haydno-
METOJIOJIOTHYECKOM OCHOBOM [UIsi  pa3pabOTKu TpeOOBaHMM K JIMYHOCTHBIM,
METanpeIMEeTHBIM M TMPEJAMETHBIM pe3yJibTaTaM OOYyYalollUXCsi, OCBOMBIIUX
nporpamMmy 1o (u3MKe Ha YpOBHE CPEeJHEro 001Iero 00pa3oBaHus Ha yriayOaEHHOM
yYpOBHE, SIBJISIETCSI CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma no pu3uke BKIIOYAET:

IUTAaHUPYEMBIE PE3YJIBTATHl OCBOCHUSI Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHMCJIE PEIMETHBIE Pe3yIbTaThI 110 ToJaM O0y4eHHUS;

coziepkaHue yueoHoro npeamera « Ousnkay mo rojgaM 00ydeHusl.

[Iporpamma 1o @u3uke HMeeT NPUMEPHBIA XapakTep U MOXKET ObITh
MCTIOJIb30BaHa YUUTEISIMU (PU3UKH JISI COCTABICHUS CBOMX PabOvHMX MPOrpaMm.

[Iporpamma mo ¢u3uke He CKOBHIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
NPEIOCTaBISET BO3MOKHOCTH JUISI peaiM3alliil  Pa3IMYHBIX METOJAUYECKUX
MOIXOJ0B K TpenojaBaHvio (PU3WKM Ha YrayOIEHHOM YypOBHE MPHU YCIOBHH
COXpaHEHHUs 00s3aTENFHON YaCTH COIeP KaHUS Kypca.

du3nka Kak Hayka O HamOojee OOIIMX 3aKOHaxX MPHUPOJbI, BHICTyINas B
KadecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY



3HaHUi 00 okpyskaroriem mupe. IkoapHbIN Kype GUBMKH — CUCTEMOOOPa3YIOMNiA
JUIS. €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHWM, HW3y4yaeMbIX XHMHEH, OHOJIOTHEH,
buzmdeckorr reorpadueid MU acTpoHoMmmei. lMcronap3oBaHWE U AKTHBHOE
npuMeHeHne (U3MUECKUX 3HAHWM OINpeeuiio Xapakrep U OypHOE pa3BHUTHE
Pa3HOOOPa3HBIX TEXHOJOTHM B chepe IHEPTETUKH, TPAHCIIOPTA, OCBOSHHUS KOCMOCa,
MOJIyYeHHsI HOBBIX MaTEpHalOB C 3aJaHHBIMH CBoiicTBaMu. M3yuenue Qusuku
BHOCUT OCHOBHOMW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuaronierocsi, B GOpMUpPOBAHUE YMEHHUU NMPUMEHSTh HAYYHBIA METOJ MMO3HAHUS
IIPY BBIMOJTHEHUU UMHU YYEOHBIX UCCIIEIOBAHUA.

B ocHoBy kypca pu3uku Ha ypoBHE CpeTHEro 00111ero oopa3oBaHus MOJIOKEH
P UAEH, KOTOPbIE MOYKHO PACCMaTpPUBaTh KaK MPUHLIMIIBI €70 TOCTPOCHHS.

Hoea uenocmmuocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3JieloB (PU3MKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (U3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MmaTepualn Kypca (HU3UKU
o0beMHEH BOKpYr (Qu3nyeckux Teopuid. Benymum B Kypce sBIseTcs
(dbopMUpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
HoJIe.

Hoea cymanumapuzayuu. EE peanuszanus OpeAnosara€T MCIOJIb30BAHUE
I'YMaHUTAPHOTO TNOTEHLIHANAa (PU3UUYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(u3HKYU C pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU NPOOIeMaMu.

Hoesa npuknaonon nanpaenennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOJIaraeT 3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKHUX
IPWIOKEHUN W3YYEHHBIX TEOpUM M 3aKoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YPOBHE OOIIMX MPEACTABICHUA M COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, U
TEXHOJIOTUU.

Hoea 3xonocuszayuu peanusyercs TIOCPEACTBOM BBEICHUS DJIEMEHTOB
COJIEp>KaHus, TMOCBSMIEHHBIX OJKOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTUEM TEXHHKH U TEXHOJIOTHUH, a TaKkKe OOCYKICHHUS
npo0JieM pallOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30MMacHOCTH.

OcBoeHue cofiepkaHusi IporpaMmbl 10 (PU3KKE JOHKHO OBITH MMOCTPOCHO HA
OPUHLMIIAX CUCTEMHO-JESATEIIbHOCTHOrO nmoaxona. s Gu3uku peanusanus 3THX
IPUHLKIIOB 0a3upyeTcsl Ha HCIOIb30BAHUHM CAMOCTOATEILHOTO HKCIEPUMEHTA KaK
IOCTOSIHHO JIeHCTBYIOIero Qaxkrtopa yudebHoro mnpouecca. i yriayOi€HHOTO
YPOBHS — DOTO CHUCTEMa CAaMOCTOATENIBHOIO YYEHHUYECKOTO HKCIEPUMEHTA,
BKJIIOYAIOIIETO ()POHTANbHBIE YUYEHHYECKHWE ONBITHI MPU HU3YYEHUU HOBOTO
MaTepuana, Jjaboparopabie paboTel U paboTHl MpakTuKyMa. [Ipu 3TOM BO3MOKHBI



IBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B nepBom ciyyae npakTukym
npoBoautcs 160 B koHme 10 m 11 xmaccoB, nuMOO TOCHE MEPBOrO W BTOPOTO
MOJIYTOJIUHA B KaXKJIOM M3 TUX KjaccoB. BTopol crmocod — 3To mHTErpamnus padbor
IPaKTHUKyMa B CHCTEMY JIabOpaTOpPHBIX pabOT, KOTOpblE MPOBOASTCS B Ipoliecce
u3ydyeHus: paszena (temel). [Ipu sTom moa paboTramu NpakTUKyMa MOHUMAETCS
CaMOCTOATENILHOE HCCIEOBAaHUE, KOTOPOE TPOBOAMUTCS IO PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BHJIa O€3 MOIIArOBON MHCTPYKIIUH.

B nmporpamme mno (¢usuke cucreMa yUYEHHYECKOro AKCIIEPUMEHTa,
1ab0paTOpHBIX pabdOT M MPAKTUKyMa MPEJCTaBICHA €IUHBIM TepeduHeM. Brioop
TEMATUKU JJIs1 3TUX BUJOB YUYEHHUYECKHX MPAKTHUYECKUX PadO0T OCYIIECTBIISCTCS
y4aCTHUKaMU 00pa30BaTeIbHOrO MPOLiecca UCXOs U3 OCOOCHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHUS W OCHalleHus kKaOuHera ¢usuku. [Ipm sTom obecrneunBaeTcs
OBJIaJICHWE OOYyYaloIUMUCS YMEHHUSIMU TPOBOJUTH MpsSMble M KOCBEHHbIE
U3MEpPEHHUs, UCCIEAOBAHMS 3aBUCHUMOCTEN (PU3MYECKUX BEIMYMH U IMOCTAHOBKY
OMBITOB TI0 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yIENSIeTCs PeIIEHUI0 PACYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM 111 pacU€THBIX 3a/1a4 IPUOPUTETOM SBIIIOTCS 3aa4U C IBHO 3aJaHHOMU
U HEABHO 33J]aHHOM (PM3HUECKOW MOJIEbIO, MO3BOJIAIONINE TPUMEHATh U3yUEHHBIE
3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszjesia Kypca, TaK U UHTErpupys
IpUMEHEHUE 3HAHUI U3 Pa3HbIX pa3aenoB. s kKaueCTBEHHBIX 3aJa4 IPUOPUTETOM
ABJISIIOTCS  3aJlaHusl Ha OOBSCHEHUE/NPEJICKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUW M TIPOIIECCOB B OKPYKAIOLIEH >KU3HU, TpeOyrolne BbiOopa Gu3M4ecKon
MOJIENU U1l CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu @PI'OC COO k maTepruasbHO-TEXHUYECKOMY
o0ecreyeHunto yueOHoro npouecca Kype pu3uku yriyOiI€HHOro YpOBHSI Ha YPOBHE
cpeaHero oOiiero 00pa3oBaHUsS JOKEH HM3Yy4aThCAd B YCIOBHUSIX MPEIMETHOIO
kaOuHera. B kabwHeTe GU3MKM TOMKHO OBITH HEOOXOAMMOE JTabopaTOpHOE
00opymoBaHUE ISl BBHITIOIHEHHSI yKa3aHHBIX B IPOrpaMMe MO0 (PU3UKE YUEHUUIECKIX
OMBITOB, JA0OPATOPHBIX pabOT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIHOHHOE
000pyI0BaHUE.

JlemoHCcTpanimoHHoe o0OopyaoBaHue (OpMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M OOECIEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B MporpaMMe 1Mo (u3HKe KIIOYEBBIX JIEMOHCTpALMNA s
UCCJIEIOBaHNS  W3Y4YaeMbIX SIBIEHM M  IPOLIECCOB, OMIMUPHYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpyIOBaHWE HJIsi YYEHUYECKUX MPAKTHUYECKUX pPadboT
dopmMupyeTcst B BUJIE€ TEMAaTHUYECKUX KOMIIJIEKTOB M OOECIeunBaeTCs B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOydJaromuxcsi. TeMaTHUecKHe KOMIUIEKThI
7a00paTOpHOTrO OO0OPYIOBAaHMS JIOJDKHBI OBITh IOCTPOCHBI HAa KOMIUICKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(MPOBBIX MPUOOPOB, a TAKIKE KOMIIBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaTOpHil.

OCHOBHBIMH HEJIIMH U3y4eHUS PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE UHTEpECAa M CTPEMJICHHS OOydYaloImMUXCSd K HAYYHOMY
U3YYEHUIO NPHUPOIbI, PA3BUTUE WX HMHTEJUIEKTyaIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPYKAIOUIUM SIBJICHUSIM;

dbopMuUpoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4YEHUSI OCHOB
CTpOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopMupoBaHUE YMEHUN OOBSICHATH SIBJICHUS C UCIOJIB30BaAHUEM (DU3HUUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHuEe TMPEJACTAaBICHUN O poiu (U3UKH i1 Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE npeCcTaBIeHUN 0 BO3MOXHBIX  cdepax  Oymyuiei
npoeCCUOHANILHOW  JICSITEIbHOCTH, CBSI3aHHBIX C (DU3UKOM, TMOJATOTOBKA K
JaybHeieMy oOy4eHHIO B ’TOM HalpaBJIE€HUU.

JlocTrkeHue 3TUX Lenel 00ecreunBaeTcs peleHueM CIeAyoluX 3a1a4 B
poliecce U3yyeHus Kypca U3NKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHUs:

IpUOOPETEHHE CUCTEMbI 3HAHUI 00 OOUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpUsAX,  BKJIIOYAas  MEXaHWUKY,  MOJEKYISpHYH  (pU3uKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsl OOBICHEHUS
bU3NYECKUX SIBJICHUW B TPUPOJIC U ISl MPUHATUS TPAKTUUYECKUX PEUICHUM B
IIOBCEIHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHHSI PA3IMYHbIX 33]1a4 C SIBHO 3aJJaHHOM (hU3MUECKOM
MOJIENbIO, 3a]ad, MOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (U3UUYECKOM
MOJIENIM, aJEKBATHOM YCIOBUAM 3aJaud, B TOM YHCIE 3aJad HHXKXEHEPHOIrO
XapaKkTepa;

NOHUMaHUEe (U3NYECKMX OCHOB ¥ TPUHIIAIIOB JCHCTBUS TEXHHYECKHUX
YCTPOMCTB ¥ TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIAJICHHE METOJaMH CaMOCTOSITEJIBHOIO IUIAHUPOBAHHUS W MPOBEACHUS
¢u3nUecKnX OKCIEPUMEHTOB, aHAlW3a W HWHTEpHpeTanuu  WHOOpMAaIH,
OINPEIENIEHUS JOCTOBEPHOCTH MOJYYEHHOIO pe3yibTaTa;

CO3/IaHUE YCJIOBUU I PA3BUTUS YMEHUU NPOEKTHO-HCCIEN0BATENIbCKOM,
TBOPYECKOM JEATEIBHOCTH;

pasBuTHE MHTEpeca K chepaM nmpodhecCuOHATHHON e TENHHOCTH, CBI3aHHOU
¢ GUBHUKOM.



B cootBerctBun ¢ TtpeboBanusimu DPI'OC COO yriyOnéHHBIA YPOBEHD
U3ydeHHs ydeOHoro mpeamera «@Pu3MkKa» HAa YpOBHE CpPEIHEr0 OOIIero
oOpa3zoBaHus BbIOMpaeTCs OOYYAIOUIUMUCS, I[UIAHUPYIOIMUMH TMPOJAOHKCHHUE
o0pa30BaHus M0 CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

Ha uzyuenne puzuku (yriyOna€HHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoauTtcs 340 gyaco: B 10 kinacce — 170 vacoB (5 4acoB B HEJIEIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipeanaraempiii B mporpamMmme 1o (QU3MKE MepeyeHb JabopaTopHBIX WU
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YUUTENb JellaeT BbIOOP
IpOBEJICHUS JIA0OPATOPHBIX pPabOT U OMNBITOB C YYETOM HHIUBUIYAIbHBIX
0COOCHHOCTEHM 00yJarOITUXCHI.



COJEPKAHUE OBYUYEHUA
10 KUIACC

Paznea 1. HayuHblili MeTO] MO3HAHNSI IPUPO/BIL.

®dusuka — pyHIaMeHTaIbHas HayKa o npupojie. Haydnblit MeTo o3HaHUS U
METO/IbI CCIIeIOBAaHUS (DU3UUECKUX SIBJICHUIA.

DKCHEpUMEHT U Teopus B Mpoliecce Mo3HaHus npupojsl. Habmogenue u
AKCIIEPUMEHT B (hU3HKE.

Cnocobbl m3MepeHusi (U3MUECKMX BEJIMYMH (AHAJIOTOBBIE W LU(POBBIE
U3MEpUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  Qu3myeckux  BenuuuH  (aOCoONOTHAsS U
OTHOCHTEJIbHAs).

MopenupoBanue (GU3NUYECKUX SBJICHUNA M MPOLIECCOB (MaTepuaibHas TOYKA,
a0COI0THO TBEPOE TEIO0, UACAIbHAS KUAKOCTh, UACATbHBIN ra3, TOUSUHBIN 3apsi).
I'mnores3a. @usnyecKknii 3aKOH, TPAHULIBI €TI0 IPUMEHUMOCTH. PU3nYecKas TEOpHUsl.

Pons u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTHYECKON AEATEIBHOCTH JIIOJIEH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomeul, npaKkmuKym.

N3mepenune cuibl TOKa M HAMPSHKEHMS B EMU MOCTOSIHHOTO TOKA MPY TOMOUTA
AHAJOrOBBIX U U(PPOBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LU(]poBoH snadoparopueil no ¢usuke. [Ipumepsl n3MepeHus
(bU3UYECKUX BEJIMYMH MPU MOMOITU KOMITBIOTEPHBIX JATUUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe ABMKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBMXKCHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXAHUKHU.

Pannyc-BexkTop MarepuasbHON TOYKHM, €ro NPOEKIHH Ha OCH CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemernienne, CKOpocTh (CpeaHss CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOpPEHUE MaTepUaIbHOW TOYKH, UX MPOEKIUU Ha OCHU CHUCTEMBI KOOpJUHAT.
CnoxeHue nepeMenieHui u CI0KeHUue CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEUHOE JBUKEHUE. 3aBUCUMOCTb
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATBLHON TOUYKU OT BPEMEHU U UX
rpaduKy.

CBobOosHOE mMajeHHe. YCKOpeHHe CcBOOOTHOro majeHus. JIBmKeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOPJHMHAT, CKOPOCTH H
YCKOPEHUSI MaTepUaIbHON TOYKH OT BPEMEHU U UX TpaPUKH.



KpuBonunennoe pnBwxkeHue. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPYXHOCTH. YTJIOBasi M NUHEWHas ckopocTh. [lepmon m wactora oOparieHus.
[enTpocTpemuTenbHoe (HOPMAIbHOE), KacaTelbHOE (TaHTEHIIMAIBLHOE) U TIOJIHOE
YCKOPEHUE MAaTepUAIIbHOU TOUKH.

TexHuueckue YCTpOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: CIUIOMETD,
JNBUKEHHUE CHAPSAJIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE TIEPEAAYH, CKOPOCTHBIE
JTUQTHL.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPHUCTHK
JBUKCHHUS.

CriocoObl uccien0BaHus IBUKEHUN.

Nnnroctpanuus npeaesibHOroO Nepexo/ia U U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenune aBmkeHUs Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yIrJIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEN, TPACKTOPUM, CKOPOCTEN IBUKEHHUS OJHOTO U TOTO JKE TEJIa
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

N3ydeHne HEPABHOMEPHOTO ABWKEHHS C LIEIBIO ONPENEIECHNUsS] MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHus Mpu NPSMOJIMHENHOM PaBHOYCKOPEHHOM JBUKECHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKECHUH.

N3mepenne  yckopeHuss ~ CBOOOJHOro  majeHuss  (PEKOMEHJI0OBaHO
UCI0JIb30BaHUE HU(POBOI Ta00OpaTOpPUN).

N3yuenue nBuxkeHus Tena, OpoleHHOro ropu3oHTaibHo. [IpoBepka rumoTessl
O NOPsAMOM IPONOPLMOHAIBHOM 3aBUCHUMOCTH MEXIYy JalbHOCTBIO ITONETa M
Ha4aJIbHOM CKOPOCTHIO TEJIA.

N3yueHne nBWKEHUSA Tella IO OKPYKHOCTH C HOCTOSSHHOM II0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepro/ia 0OpalleHnss KOHHYECKOro MasTHUKA OT
€ro IapaMmeTpoB.

Tema 2. /lunamuxa.



[IepBeiii 3akoH Hprorona. MHepumaneHble cuctemsl otcuéra. [IpuHnumn
oTHocuTenbHOCTH [anunes. HemHepuuanbHble CUCTEMBI OTCU€Ta (OMpeneseHue,
MIPUMEDHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu cuil.

Bropoii 3akoH HproTOHA /U151 MaTepraibHONU TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX TOUEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PAaBUTALMOHHON W
WHEPTHON MacCBhl.

Cuna 1spKecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MAICHUS OT BBICOTHI HaJY
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduueckoil MupoThl. JBrkeHne HeOECHBIX Tl
U ux cnyTHUKOB. 3akoHbl Kemepa. IlepBast kocmMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, aBmxkymerocs c
YCKOPEHUEM.

Cuia tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJIbKEHUS U CUJIa TPEHUS ITOKOS.
Koaddunment tpenust. Cuia conpoTUBIEHUS MTPU ABUKEHUU Tela B )KUJIKOCTH UITN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJILHOTO IBUKEHMUS.

Hasnenune. 'mapocratnueckoe gasienue. Cuna Apxumena.

TexHU4YeCKre YCTpOWCTBA W TEXHOJOTUYECKUE MPOLECCHl: MOAIIUITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpayuu.

HaOnroienre 1BUKEHUS TEll B MHEPIUMATIbHBIX U HEMHEPIUAIbHBIX CHCTEMaX
OTCYETA.

[IpuHIMIT OTHOCUTENBHOCTH.

Kauenne paByx UWIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPIIMATBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOACHCTBYIOLIEH MPUIOKEHHBIX K TEIIy CHJI C TPOU3BEICHUEM
MacChl TeJla Ha €r0 YCKOPEHHUE B MHEPIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBHS TEI.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U MAJACHUM.

[leHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBMXKCHUH OpyCKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIMOTE3bI O HE3aBHUCHUMOCTH BpPEMEHH JBUXKEHHUS Opycka TI0
HaKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MacCCHI.



HccnenoBanne 3aBUCMMOCTH CWII YIIPYIOCTH, BO3HMKAIOIIUX B IPYKUHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uyepes
NETKui OJIOK.

N3mepenne kodpduimenta TpeHHsl MO BETUYMHE YTIIOBOTO Kod(dduimeHTa
3aBUCUMOCTH Frp(N).

UccnenoBanne nBuxeHust Opycka MO HAKJIOHHOM TUIOCKOCTH € TIEPEMEHHBIM
KO3 PUIIMEHTOM TpEHHS.

N3ydeHne nBUKEHUS rpy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. llocTynarenbHoe W BpallaTeIbHOE JIBUKEHUE
TBEPAOTO Teina. MOMEHT Cuibl OTHOCUTENBHO OCH BpamieHus. [linedo cuibl.
CnoxeHune cuil, MPUIOKEHHBIX K TBEpHoMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TENA.

VYcroitunBoe, HeyCcTOHYMBOE, O€3pa3InuHOe PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHl: KPOHLITEHH,
CTPOUTEIIBbHBIN KPaH, pelIETYaThle KOHCTPYKLIMHU.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBeCHs.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

UccnepoBanne ycinoBUil paBHOBECHS TBEPAOTO TeEJla, HWMEIOLIETO OCh
BpaLCHUS.

KoHcTpynpoBanne KpOHIITEMHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMAb ONIOPHI.

Tema 4. 3aKkonvl coxpanenusn 6 mexanuke.

NMnynbc maTepuanbHOM TOYKHM, CHCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK. Teopema 0 IBU)KEHUHU LIEHTPa Macc.

NMnynbe cvitbl 1 N3MEHEHHE UMITYJIbCa TeJa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umnynbca MaTrepualbHOW TOUYKM. lIpencraBneHne o coxpaHEHHH
MOMEHTAa UMITYJIbCa B IEHTPAIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
IpeCcTaBlIeHuEe pabOThl CUJIBL.

MOIIHOCTh CHJIBL.

Kunertnueckass 3Hepruss MarepuaibHOW TOYKU. TeopemMa 00 W3MEHEHUU
KMHETHUYECKOW SJHEPTUU MAaTEPUAIIbHON TOYKH.



[lorennuanbHple W HENOTCHUUANbHBIE CUibl. [loTeHnuManbHas >HEprus.
[ToTenmumanbHast dHEprusi yrnpyro neGopMupoBaHHONW Tpyx uHbL. [loTeHIManbHasA
SHEPrus Tejla B OAHOPOJIHOM IPaBUTALlMOHHOM I10JIe. [loTeHInanpHas sHeprus tena
B T'PAaBUTALlMOHHOM II0JIE OJHOPOJHOrO Imapa (BHyTpHM M BHE Iapa). Bropas
KOCMHUYECKast CKOPOCTh. TpeThs KOCMUUYECKAsi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBHBIX CUJT C U3MEHEHUEM MEXaHUYECKOM YPHEPrUuu
CUCTEMBI T€JI. 3aKOH COXPAaHEHUSI MEXaHUUYECKON YHEPTUH.

VYrpyrue v HEyNpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHywnd il WACAIBHOM KUIKOCTH KakK CIEICTBHE 3aKOHA
COXpaHEHUSI MEXaHUUYECKON SHEPTUH.

TexHnueckue ycTpoucTBa U TEXHOJOTMYECKHE MPOIECCHI: TBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MTUCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

HN3mepeHne MOIIHOCTH CHUJIBI.

M3MeHeHue 3HepruM Tejla IPU COBEPLIEHUU PaOOTHI.

B3auMmHble mnpeBpanieHUss KUHETUYECKOM W ITOTEHIIMAJIbHOW DJHEPIUM IPHU
JEWCTBUU HA TEJO CUJIbI TAXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue PHEpruu Mpu CBOOOTHOM MaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomaol, npaKmuxkym.

N3mepenne nMmmyibca Tena o TOpMO3HOMY ITyTH.

N3mepenne cuiibl TAru, CKOPOCTU MOJEIHU AJIEKTPOMOOUIISE U MOITHOCTH CHJIBI
TATH.

CpaBHEHVE H3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHEeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJECHCTBHH.

N3Mepenne KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! OTEHIMAIBHONW YHEPTUU NPYKUHBI ¢ paOOTOM CHIIBI
TPEHHSI.

Onpenenenue pabOThl CWIbl TPEHUS] MPU JBWKEHUHM Tela IO HAaKIOHHOU
IIJIOCKOCTH.

Pazgea 3. MoaekyasipHas pU3HKa ¥ TEPMOAUHAMMKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOT meopull.

OcHOBHbBIE TMOJOXKEHUST MOJEKYJsipHO-KUHeTHUeckoi Teopun (MKT), wux
onbITHOE 0OocHOBaHue. Jnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep JABIKCHUS
Y B3aMMOJCHCTBUS YACTUL BellecTBA. MOJEIN CTPOEHHUs Ta30B, KUIAKOCTEH WU
TBEPJIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleld. Macca u
pa3mepsl MoJiekyn (atomoB). KonnuectBo Bemectsa. [locrosnnas ABoraipo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. [llkama
temnepatyp Lleascus.

Mogenb uaealbHOroO ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU: YACTHUIIBI
rasa ABMXKYTCSI XaOTHYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYIOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneipona. AOcooTHas
temrieparypa (mkaia temneparyp KensBuna). 3akon lanbToHa. M3ompoueccsl B
UJCAIbHOM Tra3e C [IOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
Ipe/ICTaBlIEHHE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsi3p  MeXIy JaBIEHUEM U CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBUKEHHUS MOJIEKYJ HJealbHOro raza (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM TEOPUHU UACAIBHOIO rasa).

CBs13b a0COJIIOTHON TeMIIepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CpeAHEH
KMHETUYECKOW SHEPTUEN MOCTYINATENBLHOIO TEMJIOBOIO ABUKEHUS €€ YaCTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: TEPMOMETP,
O6apomeTp, MolydeHue HaHOMATEePUAJIOB.

Hemoncmpayuu.

Mojienu IBUKEHHS YaCTHI] BEILIECTBA.

Monens OpOyHOBCKOTO JIBUKEHUS.

Buneopomnuk ¢ 3anuchbio peanbHOro OpOyHOBCKOI'O JIBUKEHUS.

Huddy3us xxugkocTen.

Mogens onsita llTepHa.

[IpuTskenne MOJIEKYII.

Mojenu KpuCTaININYECKUX PELIETOK.

HaGnronenue u ncciieqoBaHue N30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomuol, npakmuxkym.

HccnenoBanne mporecca YCTaHOBICHHMS TEIUIOBOIO PABHOBECUS IPH
TETIO00OMEHE MEXKy TOpsiYeld U XOIOAHON BOAOH.

N3yuenue wu30TEpMUYECKOrO mpouecca (PEKOMEHJOBAHO HCIOJIb30BaAHUE
uudpoBoi 1abopatopun).

N3ydenne n30xopHOTO mporuecca.

N3yuenue nzobapHoOro npouecca.

[IpoBepka ypaBHEHHUS] COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckass (TJ]) cuctema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIMHAMUAYECKOW CHUCTEMBbI. BHEIIHNE U BHyTpeHHHE napaMeTpbl. [lapameTpsl
TEPMOJIMHAMUAYECKOW CUCTEMBI KaK CPEHNUE 3HAUYCHUS BEJIMYMH, OIUCHIBAOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CaMONpOM3BOJIbHAS — PEJIAKCaLIMS
TEPMOJIMHAMUAYECKOU CUCTEMBI K TEINIOBOMY PaBHOBECHIO.



Mogenb uleanbHOro ra3a B TEPMOJUHAMHKE — CUCTEMA YpPaBHEHUM:
ypaBHeHUe MenaeneeBa—KiianelipoHa U BBIPAXXEHUE U1 BHYTPEHHEW SHEPTUM.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHUEHTpAlWs YacTHUll, BBICOKHE
TeMIlepatypsl. BeipaxkeHue uisi BHyTpEeHHENH SHEPruy OAHOATOMHOTO MIEATbHOTO
rasa.

KBa3zucratnueckue u HECTaTUYECKUE MTPOLIECCHI.

DneMeHTapHas pabota B TepMoAuHamMuke. Boraucienue paboThl o rpaduxy
npolecca Ha pV-nuarpamme.

Tennonepenaya  kak  crmoco0 — M3MEHEHUSI  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOH  CcUCTeMbl  0e3  coBepuieHust paboTel. KonBekius,
TEIJIONPOBOIHOCTD, U3TyYEHHUE.

KomnuectBo Ttemnorel. TemmoéMkocTh Tema. YAelbHas U MOJISApHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEeHHE Maliepa. YeibHas TEIUIOTa CrOpPaHUs
ToriBa. Pacu€r KomuMyecTBa TEIIOTHI Mpu Termonepenadye. [loHsitue 00
aauabaTHOM Tpoliecce.

[lepBblii 3aKOH TEPMOIUHAMUKHU. BHYyTpeHHss1 3Heprusa. KoanuecTBo TEeIIoThI
U paboTa Kak Mephl HM3MEHEHUS BHYTPEHHEW SHEPruu TEePMOAMHAMUYECKOMN
CHUCTEMBI.

BTtopoii 3akoH TepMOIMHAMUKH JJ1S1 PABHOBECHBIX MPOIIECCOB: YePe3 3aJJaHHOE
PABHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOU CUCTEMBI MIPOXOIUT €IUHCTBECHHAS
anuabaTa. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3ak0H TEpMOIMHAMUKM ISl HEPAaBHOBECHBIX ITPOLECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJOAHOTO Tella K 0ojiee HarpeTomMy 0e3 KOMIIEHC AU
(Knaysuyc). HeobpatmMoCTh TPUPOIHBIX MPOIIECCOB.

[Tpunnune! neictus TermoBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Lukn Kapno.

DKOJIOTUYECKHUE ACTIEKThl MCIOJIb30BAHUS TEIUIOBBIX JABUTaTeneil. TemnoBoe
3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKHUE MPOILIECCHI: XOJOAWIbHUK,
KOHMITMOHED, NU3CNIbHBIA W KapOIOPAaTOPHBIA JBUTATENH, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHHU3KUX TEeMIEpaTyp, YTUIU3AIUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEINIOBOTO HACOCA, YTUIIU3ALHs OMOOPraHUYECKOTO TOTUIMBA ISt
BBIPAOOTKHU «TETUIOBOI» U JIEKTPOIHEPTHH.

Hemoncmpavuu.

N3menenne TemnepaTypsl Ipu aquadaTUYECKOM PACIIUPEHUH.

Bo3zaymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUIOEMKOCTEHN BEUIECTB.

CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanne agunabaTHOTO IIporiecca.



KomrprorepHble MOAEIH TEIIIOBBIX JBUTATENIEH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenue yaenpHOU TENIIOEMKOCTH.

Uccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue anmabaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBS3U JHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y aenbHast TEIoTa
napooOpa3oBaHMUsl.

HacellieHHblE W HEHachlIEHHbIE mnapbl. KaudecTBeHHas 3aBUCHMOCTD
MJIOTHOCTH U JIABJICHUS HACBIIIICHHOTO Mapa OT TEMIIEPaTypPhl, UX HE3aBUCUMOCTh OT
00b€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPAaTyphbl KUTICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Tépnoe Teno. Kpuctainuueckue u amopdHbie Tena. AHU30TPOINUs CBOMCTB
KpucTtayyioB. IlnaBrmeHne W Kpucramuzanus. Y JIeldbHas TEIIOTa IUIABJICHUS.
CyO6numarus.

Hedopmanuu TBEpaOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmaruii.

TennoBoe pacliMpeHue KUIKOCTEH U TBEPABIX Te, 00bEMHOE M JIMHEHHOE
paciipenyue. AHTapMOHU3M TEIJIOBBIX KOJICOAHUM YaCTHIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3HEpPrun B (Pa3zoBbIX NMEPEX0OIaX.

YpaBHeHuE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KOA(DPUIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanunnspusie sBinenus. JlaBnenue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuueckue yCTpPOMCTBA U TEXHOJOTMYECKUE IMPOILIECCHI:  KHUJIKUE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpavuu.

TermmoBoe pacmmpeHue.

CBoiicTBa HACBHIILIEHHBIX MTAPOB.

Kunienune. Kunenue npu noHMXK€HHOM JaBJICHHM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnBbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanunisipasie siBJI€HUSA.

Mojean HeHbIOTOHOBCKOM JKHUIKOCTH.



Crioco0ObI u3MepeHus BIAXKHOCTH.

HccenenoBanre HarpeBaHus U IJIaBICHUS KPUCTAININYECKOIO BEIIECTBA.

Bunaer nepopmarmii.

Habmonenne manbix aedopMariuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3yueHune 3aKOHOMEPHOCTEN UCTIAPECHUS HKUIKOCTEM.

N3mepenune yaenbHO#M TEMIOoThI I1aBJIEHUS JIbA.

N3yueHne CBOMCTB HACHIILIEHHBIX MTAPOB.

N3mepenne abCOMIOTHON BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
OMEUIEHUU.

N3mepenne kodapuiimeHTa NOBEpXHOCTHOTO HATSHKCHHUS.

Namepenue monyns FOHra.

UccnenoBanure 3aBucuMOCTH  Jedopmainuu  pe3suHoBoro obpasma  oT
IPUJIOKEHHON K HEMY CHUJIBL.

Paznen 4. JiekTpoauHaMuKa.

Tema 1. Inekmpuueckoe noe.

OneKTpu3anms Tel U €€ MNpOSBICHMs. OJNEKTpUUYECKUM 3apsan. JlBa Buza
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHMKH, NHUAJIEKTPUKA M IOJYIPOBOJHHKH.
DJIeMEHTapHbBIN ANEKTPUYECKUH 3apsa. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsA/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kynona.

DJekTpuuecKoe nose. Ero neicTere Ha dJIEKTPUYECKHAE 3apsibl.

Hanpsoxkénnocts  anextpuueckoro mosid.  IlpoOneiid  3apsan.  Jlunum
HaIPsKEHHOCTH DJIEKTPUUECKOTO MoJst. OTHOPOIHOE DIEKTPUUYECKOE TOJIE.

[ToTeHIHAIBHOCTB BJIEKTPOCTATHYECKOTO IMOJA. Pa3HOCTP NOTEHUMATIOB M
HanpspbkeHue. [loTeHnmanbHass SHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[ToreHnman anexkTpocTaTHyecKoro noiisd. CBa3b HaNPSHKEHHOCTH MOJIL U PA3HOCTH
NOTEHLMAJIOB JUISl 3JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOro, TaK U
HEOJAHOPOIHOTO).

[IpyHIMT CyNepro3uuMy INEKTPUIECKUX TTOJIEH.

ITone Todeunoro 3apspma. Ilome paBHOMepHO 3apspkeHHOM cdephl. Ilome
PaBHOMEPHO 3apsiKEHHOro 1Mo o0bEMy mapa. I[lome paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HAnpsDKEHHOCTH ATHX IOJIEH U
SKBUIOTEHLIHUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATHYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3apPsII0B.

JIMDJIEKTpUKM B DJIEKTPOCTATUYECKOM  TIOJIE. Jwvsnexrprueckas
IIPOHUIIAEMOCTD BEIIECTBA.

KonpgencaTop. DneKTpo€MKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOHJIEHCATopa.



[TapaiutennbHOE coennHEHME KOHAEHCATOPOB. [locnenoBarenbHoe coeIMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

JIBU>KEHME 3apSyKEHHOM YaCTUIIBI B OJTHOPOIHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: 3JIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPUOOpOB,
KOHJIeHCaTophl, reHepaTtop Bau ne ['paada.

Hemoncmpayuu.

Y CTpONCTBO M MPUHLIMUII IEUCTBUS JJIEKTPOMETPA.

DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TI0JIE IBYX 3aPSIKEHHBIX ITACTHH.

Monens anekTpoctaTudeckoro reueparopa (Baun e ['paada).

[IpoBOIHMKH B AIEKTPUYECKOM TIOJIE.

DIIEKTPOCTaTUYECKAs 3alUTa.

YCTpONCTBO U IEUCTBUE KOHAECHCATOPA ITIOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUUIOCKOTO KOHJEHCAaTtopa OT IUIOLIAax
IJIACTHH, PACCTOSHUS MEXIY HUMU U IUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHEprus EKTPUUYECKOTO MOJI 3apsXKEHHOTO KOHJIEHCATOpa.

3apsiaKa 1 pa3psziKa KOHJIEHCATOpa 4epe3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, navopamopmusie padomeol, npaKmuKym.

OueHka Cui B3aUMOJICUCTBUS 3apSKEHHBIX TE.

HaOnronenuie nmpeBpalieHus HEprun 3aps>KeHHOT0 KOHJIEHCATOpa B SHEPTHUIO
V3JIyYEHHS] CBETOAUOMA.

N3ydeHnne npoTekaHusi TOKa B LIENHU, COJICPIKAIIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTECHIMAJIOB (HampsIKEHMS ) npu
MOCJIETIOBATEILHOM COCIMHEHUH KOHJICHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Illocmoannwlit 31eKmpuyecKuii mox.

Cuina toka. IlocTOssHHBIN TOK.

VYcioBusL CymIeCTBOBAaHHUS MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOouHMKH
toka. Hanpsixkenue U u D1C E.

3akoH Oma /17151 yyacTka LenH.

DIIEKTPUUECKOE COMPOTUBICHUE. 3aBUCUMOCTb COMTPOTUBJIEHUS OTHOPOTHOTO
MPOBOJHUKA OT €ro JUIMHbI W IUIOMIAANA IIONEPEYHOTrO CEYEHHS. Y ACIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBarenpHOE, MAPAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3zBerBnénnbIxX nekTpudeckux mneneil. [Ipasuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akon [[xoymns—Jlenmna.



MOIHOCTE 3JIEKTPUYECKOro TOKa. TeruioBas MOIIHOCTb, BbIIEIs€Mas Ha
pe3ucrope.

OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE UCTOUYHHUKA TOKA. 3aKOH OMa JIJ1sl TOJIHOM
(3aMKHYTOM) BJEKTpUYECKON 1enu. MOIIHOCT, HUCTOYHMKAa ToKa. KopoTkoe
3aMBbIKaHUE.

KonnencaTop B e NOCTOSIHHOTO TOKA.

TexHuuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE IMPOLECCH: aMIepMETp,
BOJILTMETP, PEOCTAT, CUETYUK DJICKTPUUECKOW SHEPTUU.

Hemoncmpavyuu.

N3mepeHune cuiibl TOKa U HANPSHKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKAa OT HAIpSDKEHUS [JIs PE3UCTOpA,
JaMIIbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTb CONPOTUBIICHUS UWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIIA/IN MTONIEPEYHOTO CEUYEHHS U MaTepuaa.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA OT COMPOTHUBIICHUS TPU MOCTOSSHHOM
HaNpsHKEHUU.

[Ipssimoe n3mepenne DJ]C. KopoTkoe 3aMblKaHNE TaIbBAHUYECKOT0O 3JIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

Crnioco0bl coennHeHHsI ICTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH NOTEHIIMATIOB MEX Y MOJFOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LEIIH.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomuol, npaKkmuKym.

HccnenoBanne cMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanne 3aBUCHMOCTM CWJIBL TOKAa OT HaNpsDKEHUS IS JIaMITbI
HAKaJIMBAaHMUS.

VYBenuuenue npenena u3MepeHust aMrepMeTpa (BOJIbTMETPA).

N3mepenne D/IC 1 BHyTPEHHETO CONTPOTUBIICHHSI HCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJ[C raapBaHMYECKOrO 3J€MEHTa OT BPEMEHH
IPU KOPOTKOM 3aMbIKAHHH.

HccenenoBanue pa3HOCTH NOTEHIMAIOB MEXIY MTOJIFOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LEIIH.

HccenenoBanre 3aBUCMMOCTH TTOJIE3HONM MOLIHOCTH MUCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

OnekTpuyeckas NPOBOAMMOCTb  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJUMOCTh TBEPJBIX METAUIOB. 3aBUCUMOCTb COIPOTHUBIIEHHUS METAJUIOB OT
Temneparypsl. CBEpXITPOBOINMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITYyYKOB.



ITonynpoBOHUKH. CobcTBeHHas " IIPUMECHAs IIPOBOAMMOCTD
noJyrnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJIUTAX. DJIEKTPOJUTHUECKAS TUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajes 11 AIEKTPOJIN3a.

DnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENbHBIM M HECAMOCTOSATENbHBIN
paspsia. PaznuuHble TUIIBI CAaMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuyeckue ycCTpoWCTBA M MNPAKTUYECKOE NPUMEHEHHE: Ta30pa3psIHbIC
JaMIbl, 3JIEKTPOHHO-TyueBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/L,
TpaH3UCTOP, (OTOMOA, CBETONO/I, TalIbBAHUKA, pAQUHUPOBAHUE MEJIU, BHITLIABKA
AITIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauyuu.

3aBUCHUMOCTb CONPOTUBIICHHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTE BJIEKTPOIUTOB.

3akoHsbI anekTposinza Papazes.

HckpoBoni paspsa M IPOBOAUMOCTD BO31yXa.

CpaBHEHHE POBOAMMOCTY METAJIJIOB U MTOJTYIPOBOIHUKOB.

OnHOCTOPOHHSASI TPOBOJAUMOCTD THO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HabGmronenue anexrponusa.

N3mepenne 3apsaa 0OTHOBAIECHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHUS  TEPMOpPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XapaKTEPUCTUKH AUOAA.

Du3NYeCKUH NPAKTUKYM.

CnocoObl u3MepeHus (PU3NYeCKUX BEJIMUYHUH C UCTIOIH30BaHUEM aHATIOTOBBIX U
IU(POBBIX M3MEPUTEIBHBIX MNPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTENIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITHUUH.
OueHka rpaHul] HOrpeIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HW3MEPEHUW, HCCICAOBAHUW  3aBUCHMOCTEU
¢u3nYecKux BENWYMH, MPOBEpPKa MPENTIOKEHHBIX THUMOTe3 (BBIOOp U3 pador,
OMMUCAaHHBIX B  TEMAaTMYECKUX  pazlieJax «YUCHHYECKUU  HAKCIEPUMEHT,
nabopaTopHble padOThI, MPAKTHKYMY).

MexknpeaMeTHbIe CBS3H.

Nzyuenue kypca ¢pusuku yriay0néaHoro ypoBHs B 10 kiacce ocyuiecTBisercs
C Y4€TOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBS3€M C KypcaMH MAaTEMATHKH,
OMONOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Mescnpeomemmnoie nonamus, C6A3AHHbIE C USYUEHUEM MEM 0006 HAYUHO20
no3nanuA: SIBICHUE, HAY4YHBIH (akT, rumote3a, (pusmueckas BeIWYMHA, 3aKOH,



Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIe]b, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUI, U3MEPUTETbHBIE MPUOOPHI, UG POBast TabopaTOpHUs.

Mamemamuxka: penieHrue cucTeMbl ypaBHeHu#. JlunelHas ¢yHKusA,
napabosna, runep6osia, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekToph! 1 MX MPOEKIIMU HA OCU KOOPJIUHAT, CI0KEHHUE BEKTOPOB.

Buonozua: vexanndeckoe ABM)KEHUE B *KUBOM mpupoae, nuddysus, ocmoc,
TEMJI000MEH >KHMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpesbl,
yTUIU3aluss OHOOPraHUYeCKOro TOIUIMBA JUISi  BBIPAOOTKH  «TEIUJIOBOM» U
ANIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KANTMJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANIEKTPUUECKUE SIBJICHUS B )KUBOM MpUpoIe.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, MOJydeHHe HAaHOMAaTepHalioB, TEIUIOBBIE CBOWCTBA
TBEPABIX TeJl, KUAKOCTEH U ra3oB, KUJIKUE KPUCTAIUIBI, AIEKTPUUECKUE CBOMCTBA
METAJIOB,  JJEKTPOJIUTHYECKAas  AWCCOIMAIlNs, TallbBaHWKA, DJIEKTPOHHAs
MHUKPOCKOTIHS.

TI'eozpaghusa: BnaxHOCTh BO3IyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue ABMKEHUN C MCTIOJIb30BAHUEM MEXAaHU3MOB,
ya4€T CyXOTO W JKHJIKOTO TPEHUS B TEXHHUKE, CTATUYCCKUE KOHCTPYKITUU
(KpOHIITEHH, pemérdyaTbie KOHCTPYKITUHM), WCIOJIb30BAaHUE 3aKOHOB COXPAaHCHHSI
MEXaHUKA B TEXHUKE (THPOCKOI, BOJOMET W APYTHE), ABUTATEIh BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOIMIBHUK, KOHAUIIMOHED, TEXHOJIOTHN
MOJIYYCHHUSI COBPEMEHHBIX MAaTEpHAIOB, B TOM UHCJIE HAHOMATEepPHAJIOB, W
HAaHOTEXHOJOTHH, 3JEKTPOCTATHUYECKas 3allUTa, 3a3€MJICHHE SJIEKTPONpHOOpOB,
ra30pa3psAHBIC JTAMIIBI, TTOJTYIIPOBOJHIUKOBEIE IPHOOPHI, TaTbBAHHKA.

11 KIIACC

Paszaeua 4. DiaekTpoaMHaMHUKA.

Tema 4. Macnummnoe noJe.

B3auMmopelicTBUEe TIOCTOSHHBIX MArHMTOB U MPOBOJAHUKOB C  TOKOM.
MarnutHoe mojie. BekTop MarHuTHOM WHIYKUWHW. [IpuHIMN Cyneprno3uuuu
MAarHMTHBIX NOJIEH. JIMHUKM MarHUTHOW UHIYKIIUU.

MaruutHoe 1oje NPOBOJHUKA C TOKOM (IIPSMOrO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTka). OmsIT DpcTeaa.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. JIBUXKEHHE 3apSyKEHHON YaCTHUIbI
B OJJHOPOJHOM MarHuTHOM Tose. PaGota cunel Jlopenna.

MarnauTHoe noJjie B BeliecTBe. @PeppoMarHeTUKH, Mapa- U JMaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKUC IIPOOCCChI: IIPHMMCHCHHUC

MTOCTOSIHHBIX MarHHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOABUTATENDL SIKOOH, YCKOPUTEIIH dJIEMEHTaPHBIX YaCTHII.
Hemoncmpavuu.

Kapruna  nuHMM  WMHOYKOMM ~ MarHATHOTO  MOJS  MOJIOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KaptrnHa nvHMI MarHUTHOM MHAYKIMU TOJISI JNIMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOTO KOJIBLIEBOTO MTPOBOJHUKA, KATYIIKU C TOKOM.

B3anmoselicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIOpeHIa Ha HOHBI JJIEKTPOJIUTA.

HaOmronenue nBuxeHust myyka 3JIeKTPOHOB B MArHUTHOM I1OJI€.

[TpuHIMI JEUCTBUSA BJIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HccnenoBanne MarHUTHOTO TIOJISI IOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOWCTB PeppOMarHeTUKOB.

HccnenoBanue A€MCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amrepa.

N3yuenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OrnpenenieHne MAarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUA.

SIBrieHME BJIEKTPOMArHUTHOM WHAYKIWU. [lOoTOK BeKTOpa MarHUTHOU
uHaykund. OJIC unaykuuu. 3aKoH DSJIEKTPOMAarHUTHOM uHAyKunu Papanes.
Buxpesoe anektpuueckoe nose. Toku Pyko.

OJIC mHAyKUMH B TPOBOJHUKE, JIBUKYIIEMCS B OJHOPOJHOM MAarHMTHOM
oJie.

[IpaBuiio Jlenna.

NupykTtuBHOCTh. Karylika WHAYKTUBHOCTM B LENU MOCTOSSHHOTO TOKAa.
SABnenune camounaykuuu. 3/JC caMOUHIyKIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKA C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHHu4eCcKrue yCTpOWCTBA M TEXHOJOTHMYECKUE MIPOLECCHI: MHAYKLIHMOHHAS
II€4Yb, COJICHOWU/I, 3allIUTa OT JJEKTPU3ALMH TEJI IIPU JBUKECHUNA B MATHUTHOM I10JIE
3emun.

Hemoncmpavuu.

HaOmronenne siBeHUs 3JIeKTPOMAarHUTHOW HHIYKITHH.

UccnenoBanue 3aBucumoct IDJJC HHAYKUUMU OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tamenne MarauTa B aJJIOMHHUEBOM (MEIHON) TpyOe.

SIBneHne CaMOMHIYKIHH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B LEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomul, npaKmuKym.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Ornpenenenne NHIYKIMU BUXPEBOTO MATHUTHOTO TOJIS.

HccnenoBanue siBIEHUS] CAMOMHIYKIIHH.

COopka MoJ1eH 3JIEKTPOMarHUTHOTO reHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarennHas cuctema. CBoOOIHEIE KOJICOAHUS.

I'apmonunyeckue konebanus. Kunemarnueckoe ¥ JUHAMHYECKOE OIHMCAHUE.
DHepreTUUecKoe ONMHUCAHME (3aKOH COXPAHEHUsI MEXaHUYeCKo 3Hepruu). BeiBoa
JTUHAMHUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 UX IHEPTETHUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUSI.

Amvmuryna u ¢dasza xonedbanui. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYUHBI C aMIUTUTyAaMu KoJieO0aHUM €€ CKOPOCTH U YCKOPEHHS.

Ilepuon u uactora koneOanuid. Ilepuon ManabiX CBOOOIHBIX KoJieOaHUIMA
MaTeMaTH4YeCKOro MasiTHuka. llepuon cBOOOJHBIX KOJIEOAHMM MPYKUHHOTO
MasTHHKA.

[TonsiTue 0 3aryxaromux Konebanusx. BeiHy»)aeHHble KoneOanus. Pe3oHaHc.
Pezonancnas kpuBas. BiusHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuueckue ycTpoucTBa U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
Kauyesu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0ebaTeIbHOTO ABIKCHHS.

HaGmronenne He3aBUCUMOCTH TIEPHOJAa MAIBIX KOeOaHUid Tpy3a Ha HUTH OT
aAMILTATY/IbI.

HccnenoBanne 3aTyxammux KojJeOaHui U 3aBUCUMOCTH MEPHOJia CBOOOIHBIX
KOJIe0aHU OT COMPOTUBIICHHUS.

UccnenoBanne konebaHui Tpy3a Ha MACCHBHOM TMPYKHHE C IEIBIO
dbopMupoBaHus IPEACTABICHUN 00 HIeaTbHON MOJIEIHN MPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHHS YHEPTUU NIPH KOJIEOaHUSAX Tpy3a Ha MPYKUHE.

HccnenoBanre BHIHYKICHHBIX KOJIEOAHUN.

Habmonenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, npaKmuKym.



N3mepenne mnepuona CBOOOJHBIX KOJEOAHUM HHUTSHOTO U MPYKHMHHOI'O
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBU)KEHUS TeJla B X0JI€ KoJIeOaHUH Ha YIIPYroM IO/IBECE.

N3yuyenue ABMKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/AbI 3aTyXAOLUX KOJIeOaHUH.

HccnenoBaHue BBIHYKICHHBIX KOJEOAHUH.

Tema 2. dnekmpomazcHumHnuple Koae0aAHUA.

Konebatenbubiii KoHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
uaeaJbHOM KojiebareabHOM KoHType. Popmyina Tomcona. CBsA3b aMIUIUTY/IbI
3apsijia KOHJAEHCATOpa ¢ aMIUIMTYAO0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpAaHEHUs YHEPTUU B UACAIBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaroiiue AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

IlepemenHpIii TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEICTByIOIEe 3HAUEHHE CHUJIbI TOKA W HANpsOKEHHs] TPU  pa3inyHON  Qopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHMU.

CunHyconanbHbld MEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTHBHOCTH B LIENIHM CUHYCOHUJAIBHOTO NEPEMEHHOrO TOKAa. PEe30HaHC TOKOB.
Pe3onaHnc HanpsKEHUN.

Wneanbusbiii  Tpancopmatop. IlpousBoacTso, mnepepadya v notpelieHue
ANEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKUE PHUCKU TIPU TPOU3BOJACTBE IIEKTpo3Hepruu. KynbTypa
VCIIOJIb30BAaHUS AJIEKTPOIHEPTUM B TOBCEIHEBHOM KU3HH.

TexHnYecKue yCTpOWCTBA M TEXHOJIOTHYECKUE IPOLECCHI: JJIEKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUU JJIEKTpONepeaay.

Jlemoncmpayuu.

CB00OOIHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTH 4aCTOTHI CBOOOJHBIX KOJICOAHUN OT HHIYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuwinorpaMmbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUM.

I'eneparop He3aTyXarOMKX 3JIEKTPOMArHUTHBIX KOJIEOAHHIA.

Mogens 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BrinyxaeHHbIe cCHHycOU1albHbIE KOJIeOaHusl.

Pesncrop, KaTymka MHAYKTMBHOCTH M KOHAECHCATOP B LIENU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1mocCnenoBaTeNbHOM COCAVUHEHHUH PE3UCTOPA, KATYLIKH
VHIYKTHUBHOCTH M KOHJIEHCATOPA.

VY cTpoiicTBO M IPUHITUI AEUCTBUS TpaHchopMaTopa.



Mopaenp TMHUY 3JIEKTPONEPEIaYn.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccenenoBanre NEpEMEHHOTO TOKAa 4Yepe3 IOCIIEIOBATENIbHO COEIMHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

HabmroieHue 31eKTpOMarHuTHOTO pe30HAaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMACHUMHbBLE 60JIHbL.

MexaHuueckue BOJIHBI, YCJIOBHUS MX pacrnpocTpaHeHus. llomepeuHsle u
OpoAoJibHbIE BOJIHBL. [leproj, CKOpPOCTh pacHpoCTpaHEHHs W JJMHA BOJIHBI.
CBolicTBa MEXaHMUYECKHMX BOJH: OTpa)K€HHE, NpEeIOMIICHHE, MHTepPEpEeHLUs U
mudpakius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBo€ 3arpsi3HEHHUE OKPYKarOIIe Cpeibl.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPaX€HUE,  MPEIOMIICHUE,
noJispu3anus, uHTepdepeHuns u qudpakims.

[Ikaya 371€eKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagnuoCBs3U U TeNeBUACHUS. Patnonokanys.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpONCTBA M NPAKTUUECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, pajap, paauolnpuéMHUK, TEIEBU30p, aHTEHHA, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi AMATHOCTUKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu.

OO6pazoBaHue 1 pacIpOCTpaHEHHUE MOMEPEUHBIX U MPOJAOIbHBIX BOJH.

Koneobmromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

Habmonenue otpakeHus: ¥ MpeaoMIICHHUS] MEXaHUUYECKHUX BOJIH.

Hab6mronenune natepdepenninm u qudpakimi MEXaHUIECKUX BOJTH.

AKyCTUYECKHN PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro IPUMEHEHUE.

Habmionenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

HccenenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJsspu3anys, nudpakius, nHTepdepeHns.

Oo6napyxeHue nHHPAKPACHOTO U YIbTPAPUOIETOBOTO U3ITYICHHIM.

Yuenuueckuii s3xcnepumenm, nabopamopnvie padomot, nPAKMUKyMm.



N3yuyeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeEliHOE pacHpOCTpaHEHHUE CBETA B OJHOPOJHOW cpene. JIyu csera.
ToYeyHbIl HICTOYHUK CBETA.

Otpaxkenne cBera. 3aKoHbI OTpakeHus cBera. [locTpoeHue m300pakeHun B
iockoM 3epkane. Cheprudeckue 3epkana.

[Ipenominenue cBera. 3aKOHBI MpeTOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. OTHOCUTENbHBIN NTOKa3aTenb npesioMyeHus. [TocTOSIHCTBO 4acTOThI
CBETA U COOTHOUIEHUE JJIUH BOJIH MPU NIEPEX0/IE MOHOXPOMATHUYECKOTO CBETA YEPE3
TpaHUIly pa3zeiia IByX ONTHYECKHUX CPEL.

Xona nyueir B mpusMe. ucnepcusi cBera. CloxkHBIM cocTaB 0ejIoro cperta.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIi yroy MOJIHOTO BHYTPEHHETO
OTpaKEHHUS.

Cobuparomire 1 pacceuBaroiue JUH3bl. ToHKas TnH3a. POKYCHOE pacCTOsTHUE
U ONTHYECKAas CUJIa TOHKOW JIMH3bl. 3aBUCUMOCTh (POKYCHOTO PACCTOSTHUS TOHKOM
chepuyeckoil JUH3BI OT €€ TEeOMETPMM UM OTHOCHUTEIBHOIO IOKa3aTens
IIPEJIOMJIICHHS.

dopmyiia TOHKOU JIMH3BL. Y BEJIUYEHUE, 1aBAEMOE JIUH30M.

Xox nyda, MPOLIEANIETrO JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOU
ontuuecko ocu. lloctpoenne wu300pakeHUH TOYKM M OTpe3Ka MpsSMOM B
coOMparolMX U paCCEUBAIOIINX JUH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. a3 kak ontuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKOW ONITUKH.

BonnoBass ontuka. UWurepdepenmus cBera. KorepeHTHbIE HMCTOYHHKHU.
YcnoBuss HaOmONEHWS MAaKCMMyMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHHKOB. [IpuMepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBera. JudpakuuonHas peméTka. YCIOBHE HaOMIOACHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM MAaJACHUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TUGPAKIIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHHu4yeckue yYCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: OYKH, JIYIa,
nepuckomn, (oroamnmapar, MHUKPOCKOTN, MPOEKIIMOHHBIN ammapar, MpPOCBETICHHUE
OTTHUKH, BOJIOKOHHASI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpavuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npenomieHus CBETa.

Hab6mrongenne moaHOro BHYTPEHHETO OTpakeHusl. MoJienb CBETOBO/IA.

HUccnenoBanne Xxoaa CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPaJUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBONCTB M300payKEHUH B JTMH3aX.

Mogenu MUKpOCKOIIa, TeJecKomna.

Habmronenne natepdepeHnnu crera.

HaOmaroneHne nBeToB TOHKUX TUIEHOK.

Habmonenne nudpakiuu ceera.

N3yuenne nudpakiimOHHON peEéTKY.

Ha6monenne nudpakiimuoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu ceera.

HabGmrogenue nonsipu3anuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHUS] MEXaHUYECKUX HATIPSAKEHUM.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomaol, npaKmuKym.

M3mepenue nmokasaresns NpeaoMIeHUs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHMSI OT BewlecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenune (HoKyCHOTO pacCTOSHUS paCCEUBAOIINX JIUH3.

[Tonyyenue n300paxkeHus B CHCTEME U3 MIIOCKOTO 3epKaia U JTUH3HI.

[Tonyuyenue n300paxxeHust B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHne TEIECKOMUYECKUX CUCTEM.

Hab6mronenune nudpakuuu, nHTEpPEpEeHINH U MOISTPU3ALNN CBETA.

N3ydenne noyisspusannm CBETa, OTPAXKEHHOTO OT IMMOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenue nuaTepPEpEeHIINH JTa3€pPHOTO U3ITYUYECHHSI Ha IBYX LLIEIAX.

HabGmronenue nucnepcum.

Habmronenue u nccienoBanue TuppakiimOHHOTO CIEKTPA.

N3mepenue 1uHbI CBETOBOW BOJIHBI.

[Tomydyenue criekTpa M3ITYYEHUS] CBETOAMOMA TIPHU TOMOITH AUGPAKITMOHHOM
PELIETKMU.

Paznen 6. OcHOBBI clieIHAJIBLHON TEOPUU OTHOCUTEIbHOCTH.

I'paHuIBl TPUMEHMMOCTH KJIACCUYECKON MEXaHUKH. [IocTynaTe! cienmanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. lIpeoOpa3zoBanusi  JlopeHiia.
VYcnoBue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJIeHUE
BPEMEHU U COKPALICHUE JJINHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPTrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIBI. JHEPrus
IIOKOSI.



TexHuyeckue yCTpONCTBA U TEXHOJOTUYECKHE MPOLECCHI: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTENH 3apPSKEHHBIX YaCTHLL.

YyeHnvyeckui HSKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

Onpenenenne WMNOyJIbca W DHEPIHM  PEISTUBUCTCKUX dactuil  (TI0
doTorpadusm TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3znen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-60ano60it oyaausm.

PaBHOBecHOE TerioBoe M3IydeHHE (U3IydeHUE aOCONIOTHO YEPHOTO Tena).
3akoH cMeuienns Buna. ['nnoresa [1nanka o kBaHTax.

®oToHBI. DHEPrUsi U UMIYILC (HOTOHA.

dororpdext. OnbiTel A. I'. Cronerosa. 3akonsl hoTodddexra. YpaBHeHUE
OiHireitHa 11t potodrddexra. «KpacHas rpanuiay gororddexra.

JlaBnenune cBeta (B YAcTHOCTH, JaBJ€HHWE CBeTa Ha aOCOJNIOTHO
MOTJIOMIAIONIYI0O W a0COJIOTHO OTpakarollyro mnoBepxHocTh). Ombitel II. H.
JleOenena.

BousinoBsle cBoricTBa yactul. BoisHsl ne bponnsd. [{nuHa BoaHbl ae bpoinsa u
pa3Mepbl 00JacTH JIOKaIM3allMu JABWXKYyIeWcs d4actuubl. KopmyckymisipHo-
BOJIHOBOM Ayanu3M. [{udpakuus 37eKTpOHOB Ha KpUCTAILIAX.

Crneunduka nzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEAEIEHHOCTEM
I'eitizendepra.

TexHUYecKue yYCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPOMETD,
(doTornemMeHT, (OTOJATUMK, TYHHEIbHBIA MHKPOCKON, COJHEYHas OaTapes,
CBETOAMO/I.

Jlemoncmpauuu.

®oto3(hPeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEIIHETO (poTo3dexTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTUBJICHUS  MOJYINPOBOJAHHKOB  OT
OCBEILIEHHOCTH.

Ceeroaunop.

Conneunas Oatapes.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomot, nPAKMUKyM.

Hccnenosanue Gporopesucropa.

N3mepenne nmocrosiaaoM [Imanka Ha ocHOBe HccienoBanus hoTodddexTa.

UccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOJIMO]] OT HANPSIKEHUS.

Tema 2. Duzuxka amoma.

OneITel MO HCCIEIOBAHUIO CTpoeHUsi aroMa. I[lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatst bopa. M3nmy4yenue u nornomierne GOoTOHOB MPU MEPEXOIE aTOMA C
OJIHOTO YPOBHS 3HEPTUHU HA JIPYTOM.



Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUH aTOMA BOJAOPOJA.

CnoHTaHHOE M BBIHYX/ICHHOE U3JIydyeHue cBeTa. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLECCHI: CIEKTPaJIbHbBIN

aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopra.

HabGmronenne nuHe4aThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUUKA MOHU3UPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

HabGmronenue nuaeityaToro cnekrpa.

HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJA U U3MEPEHHUE
noctosiHHOM Puibepra.

Tema 3. @u3zuxa amomnozo A0pa u INEMEHMAPHBIX YACMUY,.

Hyxknonnass moxens snpa I'eiizenOepra—lBanenko. 3apsa sjapa. MaccoBoe
yucio saapa. 3otonsl.

PanuoaktuBHOCTh. Albda-pacnaj. DJIEKTPOHHBIA M IMO3UTPOHHBIA Oera-
pacnan. ['amma-usnydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaauoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHM3HUPYIOUIETO HU3Jy4YeHHUs. BlMsHUE PaguOaKTUBHOCTH HA >KUBBIC
opranusmsbl. EcrectBeHHblN (poH nu3nydenus. Jozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifpe. A nepHblie cuibl. JlepekxT maccel sapa.

SAnepubie peakuuu. [enenue u cuntes saep. AnepHsie peaktopsl. [Ipodiemsl
YIOPABISEMOIO0 TEPMOSACPHOTO CHUHTE3a. OKOJOTMYECKHE aCIIEKThl pPAa3BUTHUSA
SAIEPHON SHEPIETUKH.

MeToabl perucTpaluy U UCCICIOBAHUS SIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aUMOJCUCTBUS. bapuoHbBI, ME30HBI W JICITOHBI.
IIpencraBnenne o CtannaptHon mozaenu. KBapk-TitooHHas MOJENb aApOHOB.

®uzuka 3a npenenamu CranmaptHod moxaenu. TéMHas Marepus U TEMHas
SHEprusl.

EnunacTBO (przmdeckoit KapTUHBI MUPA.

TexHn4eckue yCTporucTBa U TEXHOJIOTUYECKHE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, TEpMOSIZICPHBIN peakTop, aToMHast 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadusi.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

UccnenoBanne TpekoB 4acTUIl (110 TOTOBBIM (oTOrpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

W3ydyeHune nmoriomnieHus: 6eTa-4yacTull aTFOMAHUEM.

Pa3znea 8. JjeMeHTHI aCTPOHOMUM U ACTPOPU3UKH.



Ortarbl pa3BUTHS aCTPOHOMUH. [IpHUKIanHOE U MUPOBO33PEHUECKOE 3HAUECHHE
actpoHoMuu. [IpuMEHUMOCTh 3aKOHOB (U3UKU JUIsI OOBSCHEHUS MPUPOJbI
KOCMUYECKUX OOBEKTOB.

Meronbl  aCTpOHOMHYECKHX HcciieqoBaHUU. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaJMOTEIECKOIBI, BHEATMOC(hEpHAst ACTPOHOMHSI.

Bun 3Bé3aHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBUYKEHHE.

ConHeuHas cucrtema.

Connue. ConmHeuHast akTUBHOCTb. McTounuk sHeprun CoJiHLIA U 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTepUCTUKU. /lnarpaMmMa «CreKTpaibHbIN Kilacc —
CBETHUMOCTb». 3BE3NbI TJIABHOM IMOCIEIOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» IS 3BE3] TJIABHOM IOCIIENOBATENIBLHOCTH. BHYTpeHHeEe CTpoeHHuE
3BE311. COBpEMEHHBIE IMPEJICTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoyHIa U
3BE3/. DTallbl )KU3HHU 3BE3]I.

Mueunsiii [Tyte — nHama ['anaktuka. [lonoxkenune m aBukenue CoJsiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku U kBasapbl. UEpHBIE ABIPBI B siApax
rajakTHK.

Bcenennas. Pacmmmpenne Beenennoii. 3akon Xa66sa. Pazoeranue rajakTuk.
Teopus bonbioro B3pbeiBa. PeIMKTOBOE U3IIyYEHHUE.

Macmtabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npoOiaemMbl aCTPOHOMUHU.

Yuenuuecxkue naonrooenus.

HaOmronenus 3BE3nHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HUCHOJb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JJIs ONpeneseHus MOJ0XKEHNsI HEOECHBIX 00OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Hsi CeBEpHOrO MOJyIIApHUs U SIPKUE
3BE3/BI.

Habmionenuss B Tenmeckon JlyHbl, TUtaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHHM.

Du3HYeCKUH NPAKTUKYM.

Crioco0b1 n3MepeHust (U3NYECKUX BETUUHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX W3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOGCONIOTHBIE 1 OTHOCUTENIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEIHUUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
(dbu3nUecKNX BEJMYMH, MPOBEpPKa MPEITIOKEHHBIX TUNoTe3 (BbIOOp U3 pabor,
ONMCAHHBIX B  TEMATHYECKUMX  paszdenax «YUYEHUUYECKHM  HKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O6o0maroiiee NOBTOPEHNE.



O0o061eHne U cucTeMaTu3alus cofepx aHus pa3ienoB Kypca «MexaHukay,
«MonekynsipHas GpU3HKa U TEPMOTUHAMUKAY, « DIEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD», «OCHOBBI CHEIUAIBHOM TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas
buznkay, « IMeMEHTHl ACTPOHOMUHU U ACTPOPUBUKNY.

Ponb ¢usuku u acTpoHOMHMM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COILIMAJIbHON U 9TUYECKOM cdepax AesITeIbHOCTH YeTIOBEKA, POJIb U MECTO (PU3UKH U
ACTPOHOMHMHM B COBPEMEHHON HAay4HOW KapTHMHE MHpA, 3HAYEHUE OINHCATENbHOM,
CHUCTEMATH3UPYIONIECH, OOBSICHUTEIbHOW W  TMPOTHOCTHYECKON  (QyHKIMI
buznueckoi Teopuu, poiib GU3NUECKOM TeOpUr B (POPMUPOBAHUM TIPEACTABICHUM
0 (pu3MUYeCKOW KapTUHE MHPA, MECTO (PU3MUYECKON KApTUHBI MUpPA B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca dpuszuku yriayonaéHHoro ypoBHs B 11 kiacce ocyliecTBisieTcs
C Y4YETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBS3€M C KypcamMu MaTEMaTHKH,
OMOJIOTHH, XUMHUH, TeoTpadUuu U TEXHOJIOTUH.

Mesicnpeomemnoie ROHAMUA, CEA3AHHBIE C U3YYECHUEM MEM 0008 HAYYHO20
NO3HaHuA: SIBICHHWE, Hay4yHbId (aKT, rumnoresa, (punMyeckas BEIWUYMHA, 3aKOH,
TEeOopus, HaONIOJEHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUdpOBas 1adopaTopus.

Mamemamuxka: peumieHUE CHUCTEMbl YpaBHEHUW. TpUroHOMETpUYECKHE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOKJIECTBO. BEKTOpPBI M MX MPOEKIHMH Ha OCU KOOPJIMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanble 37MeMeHTapHBIX GyHKUUN. [lpu3Haku 1omoOMs TPEyroJbHUKOB,
onpeiesieHHe TUIOMAIU TIIOCKUX (Uryp u o0béma Tel.

buonocua: >nektpuyeckue SBICHUS B KUBOW MpUPOJE, KoJieOaTellbHbIE
JIBWKEHUST B JKMBOW MPUPOJE, HKOJIOTMYECKUE PHUCKH TMpPU TMPOU3BOICTBE
ANEKTPOIHEPTUH,  JJIEKTPOMAarHUTHOE  3arpsi3HEHUE  OKPYKAIOIIEH  cpensl,
yJIbTPa3BYKOBasi JIMarHOCTHKAa B MEJIULMHE, OINTUYECKHE SIBJICHHUS B JKUBOU
IpUpOE.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAs] CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3MbI 00PAa30BaHUS KPUCTAIITNYECKON PEIIETKH, CTIEKTPATbHBIN aHAU3.

I'eocpagpua: ™arHuTHBIE TIONIOCA 3€MJIM, 3QJI€KH MAarHUTHBIX PYI,
doTochEMKA 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
AIIEKTpoBUTATENb SIKOOM, reHepaTtop MEepEeMEHHOro TOKa, MHAYKIMOHHAs Iedb,
JMHUM 3JIEKTPONEpead, IEKTPOABUraTeNb, pajap, paIuonpUEMHUK, TEIEBU30pP,
antenHa, Tteiedon, CBYU-meub, ynapTpa3ByKoBass JIHArHOCTHUKAa B TEXHHKE,
IPOEKLUMOHHBIN anmapaT, BOJIOKOHHAsI ONTHKA, COHEYHasi OaTapesi, CHyTHUKOBBIE
NPUEMHUKH, SAEPHAS SHEPreTUKA U DKOJIOTMYECKUE aCIIEKThI €€ Pa3BUTHS.



INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaTbl OCBOEHMS YydeOHoro mnpeamera «Dusnkan
JOJDKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIINXCSl PyKOBOJICTBOBAThCS
c(OpMUPOBAHHON BHYTPEHHEH MO3ULMENH JINYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTALIMM, MO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM ILIEHHOCTSIM POCCUICKOr0o OOIIECTBA, PaCIIUPEHHUE >KU3HEHHOI'O
OMBITA W OINBITA JIEATEIBHOCTH B IIPOLIECCE PEAIM3alMU OCHOBHBIX HaIlPaBJICHUM
BOCIUTATENIbHON JESTEIbHOCTH, B TOM UKCJIE B YACTH:

IrPa’XKAAHCKOr0 BOCIIUTAHUA:

e c(OPMUPOBAHHOCTD I'PAKAAHCKON MO3UIIMN 00YUaIOIIETOC KaK aKTUBHOTO
U OTBETCTBEHHOTO YJI€Ha POCCUHUCKOIro 00IEeCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIEYETOBEUECKMX T'YMAHUCTHYECKUX U
JE€MOKPATUYECKUX LIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX I'PAXKIAHCKOTO
oOliecTBa, Yy4yacTBOBaTh B CaMOYIpaBiI€HMH B 0Opa30oBaTEIbHOU
OpraHu3allly;

e YMEHME B3aUMOJCHCTBOBaTH C  COLUMAJIbHBIMM  WHCTUTYTaMHU B
COOTBETCTBHHM C UX QYHKUUAMH U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMS

e chOpMUPOBAHHOCTH POCCHICKOU rpaXXJaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHIM
POCCHUNCKHX YUEHBIX B 00JIaCTH (PU3UKH U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHHS;

e CIOCOOHOCTH OLICHHMBATh CUTYAlUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHCIIE B JEATEIBHOCTH YUEHOTO;

e OCO3HAHHWE JUYHOIO BKJIA/Ia B MOCTPOEHUE YCTOMUMBOIO OyayIIETO.

3CTETHYECKOT0 BOCIIUTAHHUSA:

e DOCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOUYas JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PUINUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHMSI:



MHTEPEC K pa3InuHbIM cdepam npodhecCuoHaTbHON NeITeTbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHUE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyaymieit npodeccun U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIC
TUTAHBL;

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAHHIO B 00IACTH
(GU3MKY HA TPOTSKEHUU BCEU KU3ZHH.

IKOJOIrH9€CKOro BOCIiuTaHnums:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE TIJI00aTHLHOTO
XapakTepa SKOJOTUYECKUX TPOoOIIieMm;

IUTAHUPOBAHUE M OCYIIECTBIICHHE JCUCTBHI B OKpY)KalOIIeW cpele Ha
OCHOBE 3HaHUS 1eJIeil YCTOMUHNBOIO Pa3BUTHS YEJIOBEUECTRA;

pacuIMpeHre OIbITa JCATEIbHOCTH HKOJOTUYECKOW HampaBJIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 110 (hU3HUKE.

HEHHOCTH HAYYHOI'0 ITO3HAHMWA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAyYHOM JesATeIbHOCTH, FOTOBHOCTh B IpoOLIECCE
U3y4eHHs] (U3MKHA OCYUIECTBIISITH MPOECKTHYID M HCCIEI0BATEIbCKYIO
JEeSTENbHOCTh UHIMBUIYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUSA
ba3oBble Jornueckue aeiicTBU:

CaMOCTOATENBHO  (OpMyIMpOBaTh U  AKTyaJIU3UPOBATH  IpPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENU ACSITEIbHOCTH, 3a/1aBaTh ITapaMETpbl U KPUTEPUU HX
JOCTUKECHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PaCCMATPUBAEMBIX
(u3HUECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOITUXCS
MaTepUaIbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICITEIBHOCTb, OILICHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU ITOCIICICTBUM JIESITEIBHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH pPabOTy B YCJIOBHSIX peaIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciiegoBarejbLcKue 1eHCTBUA.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIFOYCBBIMH MOHSATHSIMHU U METOJIaMHU
buznuecKol HayKu;



BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIHLCKON u MPOEKTHOM
NEATeILHOCTH B 00JacTH (DU3MKH, CHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEJILHOMY IIOMCKY METOJIOB peIIeHHS 3aJad  (PU3nIecKoro
coAep)KaHUsl, TPUMEHEHUIO PA3IMYHBIX METO0B MTO3HAHUS;

BJIQJICTh BHUJIAMHU JEATEJIILHOCTA I10 IMOJYYEHHI0O HOBOTO 3HAHMS, €ro
HUHTEpIPETAIlMU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyaIusX, B TOM YHUCJI€ MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JIACTH
buzuku;

BBIABJISITh MPUUUHHO-CJIEACTBEHHBIC CBSI3M M aKTyaJM3UpPOBATH 3ajayy,
BBIJIBUTaTh THUIIOTE3y €€ pEUICHUs, HaxXxOAuTh AaPTyMEHThl IS
JI0KA3aTeJIbCTBA CBOUX YTBEPXKICHHH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU
pelieHus;

aHAJM3UPOBATh TIOJYUYCHHBIE B XOJI€ PEIICHHUS 3ajJaud pe3yJbTaThl,
KPUTUYECKHU OLIEHUBATH UX JOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOU
NESATeTLHOCTU, B TOM YHUCJIE TIPU U3YUYECHUU (PUBUKH;

JaBaTh OLICHKY HOBBIM CUTYyaIMsM, OLICHUBATh MPUOOPETEHHBIN OIBIT;
YMETh TMEPEHOCUTh 3HaHUS N0 (U3NKEe B MPAKTUYECKYIO 00JacTh
YKU3HEIEATCIbHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 001acTel;
BBIJIBUTaTh HOBBIE UJICU, MIPEJIaraTh OPUTHHAIIBHBIC MOJIXO/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmanmeii:

BJIAJICTh HABBIKAMH TTOTY4YeHUS HHGOpMAIHH (PHU3UIECKOTO COJACPKAHMS U3
HMCTOYHUKOB pAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TIOHUCK,
aHaIN3, CHCTEMATHU3AIMI0 M WHTEPIPETANHNI0 WH(POPMAIUUA PA3THIHBIX
BUJIOB ¥ )OPM TIPEACTABIICHIS;

OIICHUBATh JOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIB30BaTh CpPEACTBA HH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U
OpraHW3alMOHHBIX 33/lad C COONIOJICHUEM TPEOOBAHUI SPTOHOMUKH,
TEXHUKA O€30MaCHOCTH, THUTHEHBI, PECypCcOCOEpeKEHHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEP’KaHMS B PA3NHYHBIX PopMaTax C
y4€TOM Ha3zHayeHUsT HWHGOpPMAMK W IIEJICBOM ayAUTOPHH, BBIOUpAs
ONTUMAJIbHYIO (DOPMY MPEJCTABICHUS U BU3YATU3AIIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:



OCYIICCTBJISITh OOIIEHHE Ha Yypokax (U3UKK W BO BHE-yPOUHOU
NEATEIbHOCTH;

pacrno3HaBaTh MNPEINOCHUIKM KOH(DJIUKTHBIX CHUTyallMH W CcMAr4arb
KOH(ITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHHUSA C UCIIOJIIb30BAHUEM
A3BIKOBBIX CPE/CTB;

[IOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHIHON U UHAUBUYaJIbHON
padoTHI;

BBIOMpPATh TEMATUKY MU METOJbl COBMECTHBIX AECUCTBUN C Yy4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YICHA KOJIJICKTHUBA,;

[IPUHUMATh IL€Id COBMECTHOW JCATEIBbHOCTH, OPraHU30BBIBATL U
KOOPJAMHUPOBATh JCHUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIIATh IUIaH
JeNCTBUM, pacipeiesTh POJid ¢ YYETOM MHEHUN YyYaCTHUKOB, OOCYK/1aTh
pe3yabTaThl COBMECTHOM padOThI;

OLICHMBATh KA4e€CTBO CBOETO BKJIAJa M KAXKIOIO YYaCTHUKA KOMAHIbI B
o0l pe3yabTat no pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE TIPOEKThI, OLEHHUBATh HWJEU C MO3ULUHUHA HOBH3HBI,
OPUTMHAIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILLIECTBIJISITh NO3UTHUBHOE CTPATETMUECKOE ITOBEJCHHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATEIBLHO OCYILIECTBISATh O3HABATEIbHYIO I€ATEIbHOCT B 00J1aCTH
(U3MKU ¥ aCTPOHOMUH, BBISIBISATH NPOOJIEMBI, CTAaBUTh U (POPMYJINPOBATH
COOCTBEHHEIC 3a]1a4H;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PEUIEHUS PACUETHBIX M KaUE€CTBEHHBIX
3a/1a4, IJIaH BBINOJHEHUS MPAKTUYECKOH paldoThl C YYETOM HMMEIOIINXCS
pPECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHIA,

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMK1 y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;
JieNiaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, Oparh Ha ceos
OTBETCTBEHHOCTb 32 PEILECHUE;

OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSBICHUIO IPYAMIIMH B 00JIaCTH
(¢u3KMKHU, MOCTOSHHO TOBBIIIATH CBOW 0OpPa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJI]), AMOIMOHAJIbHbIN HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYallUsAM, BHOCUTb KOPPCKTHUBLI B ACATCIIbHOCTD,
OOCHHUBATDb COOTBCTCTBUC PC3YJIbTATOB LCIISAM,



BJIAJCTh HaBBIKAMU II03HABaTEIbHOM pe(dIIeKCMH KakK OCO3HAHUS
COBEPIIAEMBIX JACHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTAaTOB U
OCHOBAHMUI;

UCITIOJIb30BaTh MPUEMBI peIICKCHH TSI OIIEHKH CUTYaIlUH, BELIOOpA BEPHOTO
pEIICHHUS;

yMETh OILICHUBaTh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUS MO HX
CHIKCHMIO;

NPUHUMATh MOTHUBBI M apryMEHThl JPYrUX NPU aHAIU3E PE3yJIbTAaTOB
JIeSITeIIbHOCTH;

IPUHUMATH Ce0sl, TOHMUMAas CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHThl JPYTUX NPU AHAIU3E PE3yIbTaTOB
JIESATCIBbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIITHUOKHU.

B mpormecce AOCTHMXEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMBI TI0
dbuzuke IS ypOBHS cpeaHero oOmero o00pa3oBaHUs Yy O0y4arOIIMXCS

COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN WHTEJUICKT, TIPE IO Iar afO I
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHHWA,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

SMOIIMOHAJILHOE COCTOSIHUE, BUACTh HANPABIEHUS Pa3BUTHSA COOCTBEHHOM
AMOLIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIHOCOOHOCTHh aJalTHPOBATHCS K
AMOLIMOHAJILHBIM HW3MEHEHUSIM M TIPOSBIATh T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIOYAOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIEIN
U yCIIEXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOJIS U3
CBOMX BO3MOKHOCTEH;

SMIIATUH, BKJIKOYAIONIEH CIOCOOHOCTh IOHMMATh 3MOLMOHAIBHOE
COCTOSIHME JPYTUX, YYUTHIBATH €r0 NPHU OCYIIECTBICHUH OOIEHUS,
CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAaMBATH
OTHOLIEHUSI C APYIMMH JIOJbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC H
paspemniaTh KOHQIUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 10 knacce npeaMeTHbIC Pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y OOYUAIOIIMXCSI YMEHUM:



IMOHUMATh POJdb (PU3HKK B DKOHOMHUYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTUYECKOM, COIMATBHOM W OJTUYECKOM cdepax AesITeIbHOCTH
YeJioBeKa, Pojib U MECTO (PU3UKU B COBPEMEHHOM HAyYHOU KapTHHE MHUPA,
3HAUEHHUE OIMHCATEIbHON, CHUCTEMATHU3UPYIONIEeH, OOBSICHUTEIHHOU U
NPOTHOCTUYECKOW  (DYHKIMI  (Pu3MUecKo TEeOpur — MEXaHUKH,
MOJICKYJISIPHOW (DU3UKM U TEPMOJUHAMUKH, POJIb (U3UUECKOM TEOpHUH B
(dbopMUpOBaHUY TIPEICTABICHUN O (U3NUECKON KapTUHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENIeH (U3HUECKUX TeJl U IMPOIECCOB
(sBNEHUI): MHEpIUaIbHAs CHUCTeMa OTCcuéra, aOCOJIIOTHO TBEPIOE TEJO,
MaTepHualibHasi TOYKa, PaBHOYCKOPEHHOE JBUKEHUE, CBOOOHOE MaJIeHHeE,
a0CoOJIIOTHO yrIipyrasi jaedopmarius, aOCOJIOTHO YIPYroe W aOCOJIFOTHO
HEYIIPYro€ CTOJIKHOBEHHUS, MOJEIM Ta3a, KUIAKOCTH U TBEPJIOIO
(KpUCTAIIMYECKOr0) Teja, UIealIbHBIM Ta3, TOUCUHBIN 3apsil, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTh ycioBUsS (TpaHULbI, 00JIACTH) MPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, IMOHUMAaTh BCEOOIMIMM XapakTep (yHIAAMEHTaJbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBSACHATH MEXAaHUYECKUE TIPOILIECChl U SBJICHUS,
UCIIO0JIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKH (OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JIBIXKCHUS, (POpMyJbl KHHEMATUKH PABHOYCKOPEHHOTO
JBWKEHUS, TpeoOpazoBaHus [amuies Juisi CKOPOCTH M TEpeMElIeHUs,
3akOHbl HbIOTOHA, TIPUHIMII OTHOCHUTENBHOCTH ['amuies, 3aKoH
BCEMUPHOTO TATOTECHUS, 3aKOHBI COXPAHEHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPIruM, CBsI3b PAabOTHI CUJIBI C M3MEHEHUEM MEXAHUYECKOW SHEpPTruu,
YCJIOBUSI paBHOBECUs] TBEPJAOTO Teja), NpPU OSTOM HCHOJIb30BaTh
MAaTEMaTH4YE€CKOE BBIPAKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUSA TPUMEHUMOCTH
¢usnuecknx 3aKOHOB: TpeoOpa3oBaHui [amwies, BTOPOro M TPETHETO
3akOHOB HbBIOTOHA, 3aKOHOB COXPAHEHHS MMITYJIbCA U MEXAHUYECKOU
SHEPIrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJTM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOILIECCHl U SIBIICHUS], UCTIONb3YS
ocHoBHble mojokeHnss MKT u 3akoHBI MOJEKYISIpHOW (PU3UKU U
TEPMOAMHAMUKN (CBS3b JIABJICHUS MJCATBHOIO Ta3a CcoO CpeaHei
KUHETUYECKOW HSHEPrued TEMJIOBOIO JIBMXKEHUS W KOHIICHTPAIUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BELIECTBA CO CPEAHEH KHUHETUYECKOU
SHEPrUEN TEIIOBOIO ABMKEHUS €T0 YaCTHL, CBA3b JABJICHUS UICAIBHOTO
raza ¢ KOHUEHTpaUMeW MOJEKYJI U €ro TEMIIEpAaTypOr, YpPaBHEHHUE
MenpneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOAWHAMHUKH, 3aKOH
COXpPAaHEHMSI PHEPrUU B TEIUIOBBIX MPOIECCAX), MPU 3TOM HCHOJIb30BAThH



MaTEMaTHYE€CKOE BhIPAKEHHUE 3aKOHOB, YKAa3bIBATh YCIOBUS IPUMEHHUMOCTH
ypaBHeHus1 MeHneneeBa—KnanelipoHna;

aHATM3UPOBaTh U OOBACHATH DIJIGKTPUUECKUE SIBICHHS, HCIOJB3YA
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJEKTPOJMHAMUKH (3aKOH COXPaHECHMSI
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHUUAIIBHOCTD
ANEKTPOCTATUYECKOrO TMOJs, MPUHLHUII CYMNEPIO3UIUU DIICKTPUUYECKUX
NOJIEH, IPU ATOM YyKa3blBasl YCJIOBUS NPUMEHHUMOCTH 3akoHa Kysona, a
TaK)K€ MPAKTUYECKH BaXXKHbIE COOTHOLIEHWA: 3aKOHBI OMa Il ydacTka
Uenyu W JUId 3aMKHYTOM 3JIEKTPUYECKOW Menu, 3akoH JDxoyns—JIeHna,
npasmia Kupxroda, 3akonst dapajes Ais 31€KTpoau3a);

ONMKCHIBATh (PU3MYECKHUE TPOLECCHl U SIBICHUS, HCIOJb3YysS BEITUYUHBI:
nepeMelleHne, CKopocTb, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI Tell, CuJla,
MOMEHT CHWJIbI, JaBJICHUE, TOTEHIIMAIbHAS SHEPTUsl, KHHETUYECKAas SHEPT s,
MeXaHH4YecKasi SJHeprusi, paboTa CHUIIbI, IEHTPOCTPEMUTEIBHOE YCKOPEHUE,
CWJa TSDKECTH, CWUJIa YIOPYrOCTH, CHJa TPEHHUsS, MOIIHOCTh, 3IHEPrus
B3aMMO/JICHCTBHUS Tena ¢ 3eMJIEN BOIU3U €€ MOBEPXHOCTH, SHEPT Ul YIPYTron
nedopMaly MPY>KUHBI, KOJIMYECTBO TEIUIOTHI, aDCONIOTHAsE TeMIepaTypa
Tena, paboTa B TEpMOJUMHAMUKE, BHYTPEHHSS DJHEPrusi HJEaIbHOrO
OJIHOATOMHOT'O Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTEIbHAS BIAXKHOCTh
Bo3nyxa, KIIJ[ maeanbHOro TEMIOBOIO JABUTATEINs; SJIEKTPUUYECKOE MOJIE,
HaIPSKEHHOCTD AJNEKTPUUECKOTO MOJIsA, HANPSKEHHOCTh MOJS TOYEYHOTO
3aps/ia WM 3apsHKEHHOTO 1Iapa B BAKyyME U B JIMAJIEKTPUKE, MOTEHIUA
ANEKTPOCTATUYECKOTO MOJs, PA3HOCTh MOTEHLUUATIOB, 3JEKTPOIBUKYILAS
CUJIa, CWJIa TOKA, HaNpsHKEHHE, MOLIHOCTh TOKA, AJIEKTpUYEcKass EMKOCTh
IUIOCKOTO  KOHJEHCaTopa,  CONPOTUBIEHHWE  y4yacTKa  LeNu  C
MOCJIEIOBATENbHBIM U MMAPAJIEIbHBIM COEJUHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJIsl KOHAEHCATOpa;

OOBSICHATH ~ OCOOEGHHOCTH  MPOTEKaHUs  (U3NYECKUX  SBICHUI:
MEXaHUYECKOE JIBUKEHHE, TEIUIOBOE JIBM)KEHHE 4YacTUl[ BEIIECTBa,
TEIJIOBOE paBHOBecHe, OPOYHOBCKOE NBIKeHHE, au(dy3usi, ncrmapeHue,
KUIIEHUE W KOHJEHCAIIMs, TJIaBJICHUE U KpUCTAIUIU3AlMS, HATPaBJIEHHOCTh
TEIUIONEePEaut, IEKTPU3ALUs TeJl, SKBUIIOTEHIUAIbHOCTh MTOBEPXHOCTH
3apsKEHHOTO MMPOBOAHUKA;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PM3UYECKOM BEIMUYUHBI OT
JIPYTroi ¢ UCTI0JIb30BAHUEM MPSIMBIX U3MEPEHUI, TPU ’TOM KOHCTPYUPOBAThH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  IMOJYYEHHOM  3aBUCUMOCTHU
¢uznuecknx BeNMMYMH B BHIE TpaduKoB C y4&€TOM abOCONFOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaThb  BBIBOJABI [0  pe3yjibTaram
UCCIIEI0BaHNS;



POBOJUTH KOCBEHHBIE HW3MEPEHHs] (U3MYECKUX BEIMYMH, IMPU STOM
BBIOMpATh ONTHUMAJBHBIN METOJ| M3MEPEHHs, OICHUBATh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI;
IPOBOJIUTH OMBITHI TIO MPOBEPKE MPEJIOKEHHON TUIOTE3bI: TIIAaHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATH
MOJIyYCHHbIE PE3yJIbTaThl W JeNIaTh BBIBOJ O CTAaTyce MPEaOKEHHOU
TUIOTE3HI;

coOJro1aTh MpaBuiia 6e30MacHoOro Tpy/ia Mpy MPOBEICHUN UCCIIEI0BAHUIN B
paMKax  y4yeOHOro  JKCIIEpUMEHTa,  MpakTUKyMa ©W  y4eOHO-
UCCJIEIOBATEIbCKOM W TPOEKTHOW JESATEIbHOCTH C MCIOJb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOT0 000PYA0BaAHMUS;

pemats pacy€THBIE 3aJa4ydl C SBHO 3aJaHHOW ¥ HESBHO 3a/IaHHOU
(¢u3nYecKoil MOJENbI0: HA OCHOBAHMM aHAM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3Myeckod Mojenu, OTBeuarlei TpeOOoBaHMUSIM 3aJauu,
IPUMEHATH POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThl (PU3NIECKIX
TEOpPHUIl MPHU HCTOIH30BAaHUM MAaTEMaTHUYECKMX METOJOB PEIIEeHHUs 3ajad,
POBOJIUTH PAacYEThl HA OCHOBAHUM MMEIOIUXCS JaHHBIX, aHATHU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YYETOM MOITYISHHBIX
pe3yJbTaTOB,;

pemats KadeCTBEHHBIE 3a7adyd, TPeOylolIue NpPUMEHEHHUS 3HAHUN Wu3
pa3HBIX pa3lenoB Kypca (PU3WKH, a TAaK)KE MHTETPAllUU 3HAHUHA U3 APYTHX
MPEIMETOB ECTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
[EMOYKY PaCCyKJICHHUI ¢ OMIOPOii HAa N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SIBJICHUS;

WCIIONIb30BAaTh TEOPETUYECKHE 3HAHUS M OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPHUTEIBHBIX TPHOOPOB, TEXHHUECKUX YCTPONCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIa1a POCCUMCKUX U 3apYyOCIKHBIX YUEHBIX-(DU3HKOB
B pa3BUTHE HAayKd, B OOBSCHEHHE MPOILECCOB OKPYKAIOIIET0 MHpa, B
pPa3BUTHE TEXHUKHA U TEXHOJIOTHIA,

aHAM3UPOBATh U OIEHUBAThH MOCIEACTBHUS OBITOBOM U MPOU3BOJICTBEHHON
JESITENFHOCTA YENOBEKa, CBSI3aHHOM ¢ (U3MUECKUMHU MPOIECCaMH, C
MO3UINI KOJIOTHYECKOW 0€30MacHOCTH, MPEACTABICHUI O PallMOHATILHOM
MIPUPOJIOTIONH30BAHUH, & TAK)K€ PasyMHOM HCIOJIB30BAHUH JTOCTHKCHUN
HAyKd W TEXHOJOTUW Mg JaTbHEHIIeTr0o pa3BUTHS YEIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IuYHbIe CIIOCOOBI paboThl ¢ MHGOPMANMEH (PU3UIECKOTO
cColepKaHUs C MCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOIH30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIC



TEXHOJIOTUU JJIA TIOMCKA, TEpPepadOTKH W TPEAbABICHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON MHGOPMAIINH, CTPYKTYPUPOBAHUS U UHTEPIIPETALINH
uHGOpMAIINK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHAIM3UPOBaTh  MOJNy4aeMyl  HMH(OpMalMi0 W OlEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TAK U HA OCHOBE
aHaJM3a UCTOYHUKA UH(POPMAIIUH;

IPOSIBIISITh OpraHu3alMOHHbIE u MO03HABATEJIbHBIC YMEHHUS
CaMOCTOSATEIBLHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B MTPOIIECCE BHITTOJIHEHUS
IPOEKTHBIX M Y4EOHO-UCCIIeI0BATENHCKIX PadoT;

paboTaTh B TpyNIE C MCIOJHEHUWEM pa3JIMYHBIX COIHUAJBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIbI, pallMOHATBHO PACIPEACATh NEATEIbHOCTD
B HECTAH/JAPTHBIX CUTYyaIlUsSX, aJ€KBaTHO OIEHUBATh BKJAJ KaXXJOTO U3
YYaCTHUKOB IPYMIIBI B PEIICHUE pacCMaTPUBAEMOI TPOOIIEMBI;

NPOSBIIATh MOTHBALIMIO K Oyaymie nmpogeccruoHanbHOM AesSTENHHOCTH O
CIEIHUATBHOCTIM (PU3UKO-TEXHUUYECKOTO TTPOUIIS.

K xonity o0yuenus B 11 knacce npeiMeTHbIC pe3yIbTaThl HA yTIyOIEHHOM ypPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B SKOHOMUYECKOM, TEXHOJIOTHYECKOM, COIUATbHON
U ITHYECKON cdepax MesTeIbHOCTH YeJOBEKa, PoJib U MeCTO (DU3UKU B
COBPEMEHHOW HAYYHON KapTUHE MUPA, POJIb ACTPOHOMHUH B MPAKTHUYECKOU
NESATETbHOCTHA YEJIOBEKA M JalbHEWIIIEM HAy4YHO-TEXHUYECKOM pPa3BUTHH,
3HAUCHUE OIMHCATEIbHON, CHUCTEMATHU3UPYIONIEeH, OOBSICHUTEIHHOU U
POTHOCTUYECKOW (PYHKIUN (PU3NYECKON TEOPUH — IIIEKTPOJUHAMUKH,
CHEIUaIbHON TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM (DU3UKHU, POJIb
¢usznueckoid Teopuu B (POPMUPOBAHUU TMPEACTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MeCTO (PU3MYECKON KapTUHBI MHUpa B OOUIEM pSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUN O IPUPO/IE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJIeNiel (PM3HMUeCKUX TeJl U ITPOLIECCOB
(s1BJIEHUI): OTHOPOJHOE DIIEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE MOJIA,
rapMOHUYECKHE KoJieOaHUs, MaTeMaTUYEeCKUW MAasITHUK, WIeaJbHbIN
IPYKUHHBIN MasTHHK, rapMOHUYECKHE BOJIHBI, UJeaIbHbIN
Kosie0aTeabHbIN KOHTYp, TOHKas JIMH3a, MOJIeNiel aToMa, aTOMHOIO Sijpa U
KBAaHTOBOM MOJIEJIM CBETA;

paznuyaTth ycioBUS (TpaHULbI, 00JIACTH) MPUMEHUMOCTH (PUINYECKUX
3aKOHOB, MMOHUMAaTh BCEOOIIMI xapakTtep (yHIAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYCHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSICHATH AJIECKTPOMArHUTHBIE MPOLIECCHl U SBJICHUS,
HCIIONB3Ysl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAUHAMUKH U
CICHMAIIBHOM  TEOPUU  OTHOCHUTEJIBHOCTH  (3aKOH  COXpaHCHUS



ANEKTPUYECKOro 3apsjaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMArHuTHOM  WHAYKUMH, TnpaBuwio Jlenma, cBsa3p  DJIC
CAMOMHIYKIIMM B D3JEMEHTE OJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
WU3MEHEHUS CUJIbI TOKA, MOCTYAaThl CIENUATIBHON TEOPUH OTHOCUTEIILHOCTH
OWHIITEHA);

aHAIM3UPOBATh U OOBSICHITH KBAHTOBBIC MPOIECCHI U SBJICHHUS, UCTIONIB3YS
MOJIO)KEHUSI ~ KBAaHTOBOM  (u3uKu  (ypaBHeHHUE  DUHIITEHHA A
dororddexTa, nepBoIil U BTOpOil mocTynatel bopa, MpUHIIKIT COOTHOIIEHUS
HeomnpenenéHHocTel [elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOTO H
MacCOBOI'0 YHCEII U SHEPTUU B AJIEPHBIX PEAKLIUSX, 3aKOH PAJUOAKTUBHOTO
pacrajna);

OMUCHIBATh (PU3UUECKUE TPOILIECChl M SIBJICHUS, UCMOJb3Yysl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO TMOJIs, MTOTEHIUAT 3JIEKTPOCTATHUYECKOTO
NOJIsl, PA3HOCTh MOTEHLUHAIOB, JJIEKTPOJABIMXKYILIAA CUJIA, WHIYKIUS
MarHMTHOTO TIOJIsl, MAarHUTHBIM TOTOK, cujia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOABMKYINAS CHUJIa CAMOWHIYKIIUM, SHEPrUs MArHUTHOTO TIOJIS
IIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TTOJIHASI DHEPTUsL, DHEPTUSI
MOKOsI CBOOOTHOM YaCTHUIIbI, SHEPTUSI U UMITYJIBC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsjl A7ipa, SHEPTUsSI CBA3U S]Ipa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUs  (PU3NYECKUX  SIBJICHUN:
AJIEKTPOMArHuTHAs UHAYKIWS, CAMOUHAYKIUS, PE30HAHC, UHTEpPEPEHIIUS
BOJH, aAudpakius, JUCIEPCUs, TOJHOE BHYTPEHHEE OTpa)keHUue,
doToanexkTpuueckuii 3pdext (hotorddexr), annbda- u 6eTa-pacnaisl saep,
raMmma-u3JiydeHue sjep, puznueckrue IpUHIHUIIBI CHIEKTPAIbHOrO aHAIU3a U
paboThI 1a3epa;

OMpENEATh HAMpPaBICHUE HHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHna,

CTPOUTH M300paX)EHUE, CO3]aBAEMOE TIJIOCKUM 3€pKajioM, TOHKON JIMH30MH,
U PacCUUTHIBATH €T0 XaPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATalOlIMe ACTPOHOMUYECKUE TOHSTHUSI, TEOPUU U
3aKOHBI I aHalW3a MW OOBACHCHUS (U3UYCCKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAaX, B MEXKTaJIAKTUYECKOU
cpene; ABMKEHHSI HEOSCHBIX TeJl, DBOIONMH 3BE3]] M BeelleHHOM;
MPOBOJUTh HCCIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
HCIOJB30BAaHUEM TMPAMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl TMOJYYEHHOH  3aBUCUMOCTHU
¢uznuecknx BeNMMYMH B BHIE TpaduKoB C y4&€TOM abOCONFOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaThb  BBIBOJABI [0  pe3yjibTaram
UCCIIEJOBaHUS;



IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIMYUH, MPU 3HTOM
BBIOMpATh ONTUMAIbHBIA METOJ H3MEPEHHMs], OLIEHHBAaTh a0CONIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJIUTH OMBITHI 110 MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBAThH
HKCIEPUMEHT, COOUPATh FKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAIU3UPOBAThH
HOJyYeHHbIE PE3yJbTaThl U J€JaThb BBIBOJ O CTaTyce MPEUI0KEHHON
TUIIOTE3HI;

OIHCHIBATh METO/IbI MOJIYyYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMU;
co0uro1aTh MpaBuia 0€300acHOro Tpyia Mpy MPOBEACHUN UCCIIEJOBAHNUN B
pamMkKax  y4yeOHOro  JSKCIIEpUMEHTa,  IpakTuKyma U ydeOHo-
UCCIIEIOBATEIBCKOM M IPOEKTHON JEeATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1aDOPaTOPHOT0 000PYI0BaHNUS;

pemate pacyE€THBIE 3aJa4ydl C SBHO 3aJaHHOW ¥ HESBHO 3a/laHHOU
(¢u3nyeckoil MOJENIBIO: HAa OCHOBAaHWMM AaHaJINW3a YCJIOBUS BbIOMpAThH
¢u3ndecKkue MoOJeNH, OTBEHYalIllue TPeOOBaHUSAM 3a7aud, MPUMEHSTH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3UYECKHX TEOpUi
OpU  WCIONB30BAaHUM MATEeMAaTUYECKUX METOJOB peIIeHHs  3ajad,
POBOJUTH PAacUYEThl HA OCHOBAHWH MMEIOIUXCS JaHHBIX, aHATH3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YYETOM MOIYICHHBIX
pe3yJIbTaTOB,

pemats KadeCTBEHHBIE 3aJauyd, TPeOylolIue NpPUMEHEHUs 3HAHUU u3
pa3HBIX pa3/enoB Kypca PU3MKH, a TAaK)KE MHTETPAIlUU 3HAHUHA U3 APYTHX
MPEeIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
HEMOYKY PaCcCCy>KJICHHUM ¢ ONOPO HAa U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS;

WCIIONIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB paOOTHl H3MEPUTETBHBIX MPUOOPOB, TEXHUUECKHUX YCTPOICTB U
TEXHOJIOTHYECKHUX MPOIIECCOB;

MPUBOIUTH TIPUMEPHI BKJIa1a POCCHUICKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE NPOIECCOB OKPYXKAIOLIEro MHpa, B
pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JESITENbHOCTA YENIOBeKa, CBSI3aHHOM ¢ (DU3MUECKUMHU MPOLECCaMH, C
MO3UINI SKOJOTHYECKON 6€30MacHOCTH, MPEACTABICHHUH O pallMOHATbHOM
PUPOIOTIOIb30BaHUH, 4 TAK)KE€ Pa3yMHOM HCIIOJIb30BAHUU JOCTUKEHHM
HAyKM W TEXHOJIOTUH s JajJbHEHIIero pa3BUTUS YEJIOBEUECKOIo
00I111eCTBa;

MPUMEHSTh Pa3UdYHbIe CIIOCOOBI paboThl ¢ MHGOPMANMEH (PU3NIECKOTO
COJEp’KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMALIMOHHBIX



TEXHOJIOTHHA, MPU 3TOM HCIIOJIB30BaTh COBPEMEHHbIE HH(pOPMAIMOHHBIE
TEXHOJIOTMM JJIi TIOHMCKA, TepepabOoTKU U TNPEeIbsBICHUS Y4eOHOU u
HaY4YHO-TIOMYJISIPHOM MH(OpMalLUK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uH(bOpMalMY, MOJYYEHHOW M3 pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHaJIM3UpOBaTh  NOJy4aeMmMyro  HMHQOpMaIMI0O W OLIEHMBaTh €€
JOCTOBEPHOCTh KAaK HAa OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA HH(OpMaLUY;

HPOSIBIATD OpraHMU3alIOHHbIE u [IO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITEJILHOTO MPUOOPETEHUSI HOBBIX 3HAHUH B IIPOLIECCE BBIMOIHEHUS
IPOEKTHBIX M y4eOHO-HCCIIEe10BATENIbCKUX PA0OT;

paboTaTh B TIpyNNe C MCIOJIHEHMEM pa3JIMYHBIX COLUAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, pallMOHATBHO PACIPEACATh NeSTEIbHOCTD
B HECTaHJAPTHBIX CHUTYallUsAX, aJIeKBAaTHO OLICHMBATh BKJIAJ KaXKJIOTO M3
YYaCTHHMKOB I'PYIIIbI B pEIIEHUE PACCMAaTPUBAEMON ITPOOIIEMBI;

MPOSIBIISITH MOTUBALIUIO K OyAymied npodhecCuOHaIbHON 1EeATEIbHOCTH 10
CHELHUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQPUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanyecTBo yacos DJIEKTPOHHbIE
Ne HanmeHoBaHMe pa3jaeioB U TeM (undposrbie)
Kontpoiasbnbie | IlpakTnyeckue
n/n NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
Paszea 1. HAYYHBIA METO/I IO3HAHUSA ITPUPO/IbI
11 Hayunplii MeTO1 TO3HAHUS IPUPOBI 4
Wroro no pazneny 4
Paznen 2. MEXAHUKA
2.1 Kunemaruka 12 1
2.2 JluHamuKka 10
2.3 Craruka TBEpIOro Tena 5 1
2.4 3aKOHBI COXPAaHEHUS B MEXaHUKE 10 1
Wroro mo pazneny 37
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKMHETUUECKON Teopun 15
3.2 Tepmoaunamuka. TerioBbie MalIMHbI 20
3.3 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 1
Hepexo/ibl
Uroro no pazneny 49
Paznen 4. DJIEKTPOJJUHAMUKA
4.1 DNEKTPUUECKOE TT0JIE 24
4.2 ITocTOsIHHBIN NEKTPUUYECKUI TOK 24




4.3 TokM B pa3nu4HbIX cpenax 6
Hroro no pazneny 54
Paznen 5. DUBHUYECKHUN TIPAKTUKYM
5.1 Ou3nYecKuii MPakTUKyM 11 11
Wroro no pazneny 11
Pasznen 6. [IpakTukym penneHnusi 3a1a4 NOBbINIEHHOM cj10kHocTHHa3Banue
6.1 Pemrenue 3amad mMOBBIIIIEHHON CIIOKHOCTH 5
Hroro 5
PesepBHOe Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 11




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ni/m Konrpoabnbie | IIpakTuyeckue
NMporpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTsI
pecypchbl
Paznen 1. 9JIEKTPOJANHAMUKA
11 MarnutHoe nosie 14
1.2 DNIeKTpOMarHuTHasi MHAYKIIHS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHuueckue KoneOaHus 10
2.2 DJeKTpOMarHuTHbIE KOJIeOaHus 15
53 MexaHUYeCKUe U IJICKTPOMArHUTHBIE 10 1
BOJTHBI
24 Onruka 25 1
Hroro no pazgeny 60

Pazgen 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

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

4.1 KopnyckynspHO-BOJHOBOH JTyannu3m 15

4.2 ®dusnka aToma 5

43 duznka aTOMHOTO S7pa ¥ AJIEMEHTAPHBIX 5

YaCTHIL




Hroro mmo pasaeiny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHH M aCTPOPHU3UKH 12
Hroro no pazneny 12
Paznen 6. DU3UNUYECKHUIN ITIPAKTUKYM
6.1 Du3HYECKHI MPAKTUKYM 16 16
Hroro mo pasnery 16
Pa3nen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucrematnsaius 1 0000IIeHIE
71 MIPEIMETHOTO COMIEP KAHUS U OIBITA 15
JeSITENbHOCTH, TPUOOPETEHHOTO TIPH
n3ydeHuu kypca gusuku 10 — 11 xmaccor
Hroro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne

/o

Tema ypoka

KoauuecTBo 4acoB

KourpoJjanubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypchbl

dusnka — pyHIaMeHTaNbHas HAyKa O
npupose

HayuHblil MeTO MO3HAHUS U METO/IbI
ucciaenoBanus GU3HNYECKUX SBICHUI

DKCIEPUMEHT U TEOPHS B TIPOIIeCCe
no3HaHus npuposl. Habmronenue u
SKCIIEPUMEHT B (husuke.MoaenupoBanue
B (husuke.Poib u mecto pusuku B
(dbopMUPOBaHUU COBPEMEHHOM HAyYHOM
KapTUHBI MUpPA

CriocoObl n3MepeHus GPU3NIECKUX
BEIMYMH.AOCONIIOTHAS. U OTHOCUTEIIbHAs
MIOTPEUIHOCTh U3MEPEHU N

Mexanuueckoe asukenne. Cucrema
orcyera. OTHOCUTEIBLHOCTE
MEXaHWYECKOro NBIKeHUs. [Ipsmas u
oOpaTHas 3a/1auyu MEXaHUKH

Pannyc-BeKTOp MaTepruaabHOM TOYKH, €ro
IIPOEKLIUU HA OCU KOOPAMHAT.
Tpaexkropus. [lepemenienue. CKOpocCTb.
NXx npoekunun Ha OCH KOOpAWHAT




PaBHOMEpHOE MPSIMOJIMHEIHOE IBUKCHUE.
['paduueckoe onmcanne paBHOMEPHOTO
Hp?[MOJ'IHHCfIHOFO ABHUKCHU S

CrioxeHue nmepeMeneHuii U CKOPOCTEH.
Pemienue 3agau

HepaBHomepHoe aBukeHne. MraoBeHHast
CKOpOCTh. Y ckopenue. IIpsamonnneitnoe
JABVKCHUE C TOCTOAHHBIM YCKOPCHHUEM

10

['padpuaeckoe onucanue MPSIMOIMHEHHOTO
JABVIKCHUSA C ITIOCTOAHHBIM YCKOPCHUEM

11

CBobOosiHOE najzieHne. Y CKopeHue
CBOOOHOIO MaieHusl. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuKu

12

JIBrxeHue tena, OpoIIEHHOr o MO YTII0M
K TOPU30HTY

13

JIBr>xeHue Tena,0poIIeHHOro
TOPU30HTAJILHO

14

Pemenue 3agau mo teme "CBoOOIHOE
naneaue"

15

KpuBonuneiinoe npmxenue. [[Buxxenue
110 OKPYKHOCTH. YTJIOBAs U JIMHEWHAs
ckopocTts. [lepuon u yacrora.
LleHTpoCTpEMUTENBHOE U MTOJTHOE
YCKOpEHHE

16

KonTponbHas pabora 1o teme
"Kunematuka"




IlepBb1it 3akoH HproToHa. MHEpLinanbHbIe
cucteMsl orcyéra. IIpuHnmn

17 OTHOCHUTEIBHOCTH [ anmuies.
HeunepunanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHogelicTByromas cuiia. Bropoii
3akoH Herotona. Macca

19 B3aumogeiictBue Tein. TpeTuil 3aKoH
HeroToHa

20 [Tpuniun cynepno3unuu cui. Pemenne
3aJa4 Ha IpUMeHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOI'O TSATOTEHHUSI.

21 OKBUBAJIEHTHOCTb I'PABUTALIMOHHON U
WHEPTHON MaccChl

29 Cuna TSKeCTH U yCKOpEeHHe CBOOOIHOrO
NaJeHUs
JIBrxeHne HEOECHBIX TEN U UX

23 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas
KOCMMYECKas CKopocTh. 3akoHbl Kemiepa

24 Cuna ynpyrocru. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BuasI cun

25 TpeHusl. [[BUkKEHME B JKUAKOCTHU U rase ¢
Y4ETOM CHUJIbI COTTPOTUBIICHUS CPEJIBI

26 HaBnenue. ['mapocTaTuueckoe AaBJICHUE.
Cuita Apxumena
AOGCOTIOTHO TBEPAOE TEIIO.

27 IToctynarenbHOE U BpalaTeIbHOE

JABHXXCHHUEC TBCPAOI'o TCIa




28

MOMEHT CHJIBI OTHOCUTEIIHLHO OCH
Bpaienus. [1mevo cuiibl

29

CrnoxeHue cui, NPUIOKEHHbIX K
TBepAoMy Teny. LleHTp TsbkecTH Tena.
VYcnoBus paBHOBECHSI TBEPAOIO TEIA.
Bunp! paBHOBecus

30

Pemenue 3agau

31

KontponbHas paborta mno teme
"Jlunamuka. CTaTuka TBEpA0ro Tena"

32

HMnynsc MaTepuabHOM TOUYKH, CHCTEMBI
MaTepHalIbHBIX TOUYeK. L{eHTp macc
CHUCTEMBI MaTEpUAIILHBIX TOYEK. TeopeMa
0 JBMKCHMHM LIEHTpa Macc

33

Hmnynbe cUilbl 1 U3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXPaHEeHMs UMITYJIbCa.
PeaktuBHOE nBUXKEHNE

34

MoMeHT uMIyJIbca MaTEPUAITILHON TOYKH.
IIpencrasienue 0 COXpaHEHUU MOMEHTA
UMITyJIbCa B LICHTPAJIBHBIX MOJIAX

35

Penrenue 3amau

36

Pabota cuiibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemernieHnu. ['paduueckoe
MpeICTaBICHUE PA0OTHI CHIIbI. MOITHOCTD
CHUIBI

37

Kunernueckas sHeprus. Teopema 06
WU3MEHEHUU KHHETUYECKON SHEPIUH
MaTepUAIbHOW TOYKHU




38

[ToTeH1manbHbIE U HEMTOTEHIUATbHBIE
cunbl. [lorenuuanenas sneprusi. Bropas
KOCMHYECKasi CKOPOCTh

39

TpeTbst KocMu4eckast ckopocTb. CBsI3b
paboThl HEMOTEHIIMATIBHBIX CHII C
MU3MEHEHUEM MEXaHUYECKOW SHEPTrUun
CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPruu

40

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHeHue bepHyiu 11 uaeanbHOU
KHUIKOCTU

41

KonTponbsHas pabora 1o Teme "3akoHbI
COXpAHEHHUS B MEXaHUKe"

42

Pa3BuTune npencraBieHnil o mpupoae
ternoTbl. OcHOBHBIE nonoxenust MKT.
Huddy3us. bpoyHoBckoe nBHKEHNE

43

CrpoeHue ra3000pa3HbIX, JKUAKUX U
TBEPABIX TeJ. XapaKTep ABMKEHUS U
B3alMOJIEHCTBHSI YACTHI] BELLIECTBA

44

Macca u pazmepsl MOJIEKYJT (AaTOMOB).
KonuuectBo BemectBa. [locTosHHas
ABoraapo

45

Temneparypa. TenaoBoe paBHOBECHE.
[Ikama Ienbcus

46

Pemnrenue 3amau

47

Uneansyelii raz. 'a30BEIe 3aKOHBI

48

VYpaBaenue Menpeneena-Kianeitpona.
Pemntenue 3amgau




49

AbcomoTHas TeMinepaTtypa. 3aKoH
JanpToHa

50

I/I30npoueccm B HACaJIbHOM Ia3c C
IOCTOAHHBIM KOJIMYECCTBOM BC€HIICCTBA

51

['padmyeckoe npencTaBieHue
U30IIPOLECCOB: U30TEPMA, U30X0Pa,
u3o0apa

52

OcHoBHoe ypaBHeHue MKT

53

Pemenue 3agau

54

CBs13b a0COIOTHOM TEMIIEpaTyphl
TEPMOJUHAMUYECKOU CUCTEMBI CO
CpeaHer KUHETUYECKON YHEpTUer
MOCTYNATEIbHOr0 TEMIOBOr O ABUKECHUS
€€ 4acTHIl

55

O0001IeHrEe ¥ cucTeMaTH3alus 3HAHUM
o teMe "OcHoBsl MKT"

56

KonTtponbHas padora o teme "OCHOBBI
MKT"

57

TepMonnHaMuyeckasi cucrema. 3ajlaHue
BHEIIHUX ycnoBul g T/I cucteMsl.
BHemHue ¥ BHYTpEHHUE apaMETPBhI.
[Tapamertpsr T/] cuctemsl Kak cpeHUE
3HAQYCHMS BEJIMYMH, ONIUCHIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

58

HyneBoe Hauano TepMOIMHAMUKHY.
CamonpousBosibHas penakcauus TJ]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO




59

Mopens uaeansLHOro rasa B
TEpPMOJMHAMUKE. Y CIIOBUSA
IIPUMEHUMOCTH 3TOH MOJAEIN

60

VYpasuenne MenneneeBa-Kianelipona u
BBIPAKECHUE U1l BHYTPEHHEU DHEPIUHU

61

BeIpaxeHue 11 BHYTpEHHEN YHEPTUU
OJIHOATOMHOI'0 MJI€AJIBHOIO r'a3a.
KBasucrarnueckre U HeCTaTHYECKUE
IIPOLECCHI

62

DOnemenTapHas paboTa B TEpMOJMHAMUKE.
Brruucnenue pabotsl o rpaduxy
nporiecca Ha pV-auarpamme

63

Temunonepenaya Kak crrocod M3MEHEHUs
BHyTpeHHell 3Heprun T/l cucremsbl 6e3
coBepIIeHHs paboThI

64

KOHBCKHI/IH, TCILIONPOBOJAHOCTD,
H3JTyUYCHUC

65

KomuuectBo TemnoThl. TemmoéMKoCcThb
TCia. YILCJ'IBHaSI " MOJIApHas
TEINIOEMKOCTH BEIlecTBA. Y ACIbHAs
TCILIOTAa CrOpaHus TOILIMBA

66

Pacuér xonuuecTBa TEIUIOTHI IPU
Terlonepesayde

67

[Tonsitue 06 agrabaTHOM TpOIIECCE.
IIepBbIil 3aKOH TEPMOINHAMHUKHA

68

KonuuecTBo TemoTel u paboTa Kak Mepsbl
U3MEHEHUS BHYTpeHHeW sHepruu T/1
CUCTEMBI




69

Bropoii 3aKk0H TepMOIMHAMUKH IS
PAaBHOBECHBIX 1 HEPAaBHOBECHBIX
npoueccoB. HeoOpatuMocTh NpupoIHbIX
IPOLIECCOB

70

[IprHIMIIBI AEUCTBHS TENIOBBIX MALLIKH.

KIIJ

71

Maxkcumanbaoe 3Hauenne KITJI. ITukn
Kapuo

72

Pemnrenue 3amau

73

DKOJIOTHYECKHE aCIIEKTHI UCIIOIb30BAHUS
TEIUIOBBIX JBUTrareneii. Tenmiosoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe/bl

74

Pemenue 3agau

75

O0001IeHYE ¥ cUCTEMATH3alU 3HAHU M
no Teme "TepmonnHamuka. TeroBbie
MAaIIUHbBI"

76

KonTponsHas pabora mo teme
"TepmoanHaMuka. TerioBble MalIuHbI"

77

[TapooOpa3oBanue U KOHACHCAITHSI.
Ucnapenue u kunenue. Y nejibHas
TEIUI0Ta MapooOpa3o0BaHUS

78

HacplieHHbIe ¥ HEHACHIIICHHBIC MApHI.
KauecTBeHHAas 3aBUCUMOCTD IDIOTHOCTH U
JAAaBJICHUS HACBIIICHHOI O ITapa OT
TEMIEPATyphl, UX HE3ABUCUMOCTH OT
00BEMa HACHIIIICHHOT O Mapa.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT
JABJICHUS B KUIKOCTH




BrnaxxHocts Bo3nyxa. AOCONIOTHAS U

7 OTHOCHUTEJbHAS BIaKHOCTb

80 Pemenue 3amau
Tépnoe Teno. Kpucramimueckue u

81 aMmopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KPUCTAJLIOB

82 [TnaByieHue U KpucTAUIA3ANMS. Y JeTbHAS
TeruioTa muasienus. Cyonumarus
Hedopmaruu BEpaOTO Tena. Pactskenue

83 u cxarue. Casur. Moayns FOnra. Ipegen
ynpyrux nedopmanuii
TernmoBoe pacIMpeHue KUJIKOCTEN U

84 TBEPABIX TeJI. AHFAPMOHHU3M TEIIOBBIX
KoJIeOaHM1 YaCTHII BEeIIeCTBA

85 [TpeobpazoBanue 3HEPTUH B Pa3z0BBIX
nepexoaax

86 YpaBHeHHE TEIJI0OBOro OajgaHca

87 Pemenue 3amau
[ToBepxHOCTHOE HATSKEHHE.

88 Kanunnspueie sBinenus. JlaBnenue nog
WCKPHUBJICHHON TTIOBEPXHOCTHIO YKHIKOCTH.
®opmyna Jlamtaca
O06o061enre u cucreMaTH3aIus 3HaHui

89 1o TeMe "ArperaTHble COCTOSHUS
BeuiecTBa. Pa3zoBble nepexoap!"”
KonTtponbHas paGora 1o reme

90 "ArperaTHble COCTOSIHUS BEILIECTBA.

®da3oBbI€ Nepexonl"”




91

DJeKTpu3anus Tel U €€ MpOosIBICHUS.
DnekTpuueckuil 3apsia. [[Ba Buna
AIEKTPUUECKUX 3apsiioB. [IpoBoaHMKH,
JIUAJIEKTPUKU U MTOITYIPOBOTHUKHI

92

DeMEHTAapHBIN ANEKTPUUIECKUM 3apsl.
3aKOH COXPAaHEHHUs IEKTPUYECKOr O
3apsza

93

B3anmopeiictBue 3apsanoB. Touednsie
3apsabl. 3akoH Kynona

94

Permenue 3agau

95

Onekrpuueckoe none. Ero neiictBue Ha
AIEKTPUYECKHE 3aPsiJIbI

96

Hanpssk€HHOCTB 3JIEKTPUYECKOrO MTOJIS.
[TpoOueIit 3aps. JInHuKM HaNPSHKEHHOCTH
anekTpudeckoro nojus. OaHOpoHOE
AIIEKTPUYECKOE I10JIE

97

[ToTeHIMaNnbHOCTh INEKTPOCTATUYECKOT O
nosisi. Pa3HOCTh MMOTEHIIMATIOB U
HaIlpsHKEHUE

98

IToTeHmansHas OHCPIruA 3apsa B
SJICKTPOCTATHYCCKOM ITOJIC. ITorenuman
SJICKTPOCTATHYCCKOI'O I10JIAA

99

CBs13b HaPSHKEHHOCTHU MOJISL M PA3HOCTH
MOTEHLUAJIOB Ul DJIEKTPOCTATUYECKOT O
oJIse

100

[IpuHIUIT CYyTEepIIO3UIINH JICKTPUUECKUX
noJien

101

Pemntenue 3amgau




ITone Toueunoro 3apsiga. [one

102 .
PaBHOMEPHO 3apsIKEHHON cepbl
[Tone paBHOMEPHO 3apsSKEHHOTO 110

103 00béMy mapa. [Tome paBHOMEpHO
3apsHKEHHON O€CKOHEYHOM MIIOCKOCTH

104 [TpOBOAHUKY B 3JIEKTPOCTATHICCKOM
nojie. YcioBHue paBHOBECHS 3apsI0B

105 JW3IIeKTpUKY U TOTYIPOBOJIHUKH B
AJIEKTPOCTATUYECKOM I10JIE
Konnencarop. D1eKTpoEMKOCTh

106 KOHJICHCATOpa. DIEKTPOEMKOCTh
TJIOCKOT O KOHJIEHCaTOopa

107 [TapannensHOE cCoeNMHEHNE
KOH/ICHCAaTOpPOB

108 [TocnenoBarenbHOE COETUHEHHE
KOHJICHCATOpPOB

109 DHeprus 3apssKeHHOT0 KOHEHCaTopa

110 Pemenue 3amau

111 JIBrkeHME 3apsHyKEHHON YaCTHUIIBI B
OJTHOPOJHOM 3JIEKTPHUUECKOM T10JIe

112 Pemenue 3amau

113 O0001IeHre 1 cucTeMaTu3aus 3HaHuH
o Teme "DiekTpudeckoe mose"

114 KonTtponbnas pabora mo teme
"JnexTpuueckoe noiue"
Cuna toka. [ToctossHHBIN TOK. Y cinoBus

115 CYyLIECTBOBaHMS IOCTOSHHOI O

SJICKTPHUYECKOI0 TOKa




116

Hcrounuku Toka. Hanpsoxkenue u 91C

3akoH OMa aJis y4acTka LeMnu.

17 DNEeKTPUYECKOe COMPOTUBIICHHE
3aBUCHUMOCTH COIIPOTUBIICHUS

118 OJTHOPOJIHOTO TIPOBOJTHUKA OT €T0 JUTUHBI
Y TUIOLIAM TTONIEPEYHOr0 CEUEHUS

119 VY enpHOE COMPOTUBIICHHE BEIIECTBA.
Pewenue 3anau

120 [TocnenoBarenbHOE, MapalieNbHOE,
CMeIlIaHHOE COeIMHEHNE TPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX
nenei. [IpaBuna Kupxroda

122 Pemenue 3amau

123 Pabora snexkrpuyeckoro Toka. 3aKoH
Hxoyna —Jlenna

124 Pemenue 3amag
MOIIHOCTB IAEKTPUIECKOTO TOKaA.

125 TeruroBast MOIITHOCTH, BEIZICIIsIEMas Ha
pesucTope

126 Pemenue 3amau

127 O/1C n BHyTpEHHEE CONPOTUBIIEHNE
MCTOYHHKA TOKA

128 3akon OMa 75 TOTHOMU (3aMKHYTOM)
AJIEKTPUYECKOMN 1enn

129 Perienue 3anau

130 MoOIIIHOCTE UCTOYHMKA TOKA

131 Kopotkoe 3ambikanue




132

KOH,Z[GHC&TOp B IICIIH ITOCTOAHHOI'O TOKa

133 Pemenue 3amau

134 Pemenue 3anau o reme "IlocTossHHBIN
AJIEKTPUYECKUN TOK"

135 Pemenue 3anay no treme "llocTosHHBIN
AJIEKTPUYECKUI TOK"

136 Penrenue 3amauy no teme "I1ocTosTHHEIN
AIEKTPUYECKUH TOK"

O06o0061eHre 1 cucreMaTH3aus 3HaHui

137 1o Teme "[1oCTOSHHBIN IEKTPUYECKUI
TOK"

138 KontponbHas paborta no teme
"TIOCTOSAHHBIN INEKTPUUECKUN TOK"
DnekTpuyueckas IpOBOAUMOCTh

139 Pa3INYHBIX BEIIECTB. DIEKTPUIECKUN TOK
B MeTajuiax. CBepXIpOBOAUMOCTh
DNEeKTpUYECKUI TOK B pacTBOpax 1

140 pacruiaBax 3JE€KTPOJIUTOB. 3aKOHBI
@apajes Ui dJIEKTPOIIn3a

141 DJIeKTpUYECKU TOK B razax. [1mazma

142 DJEKTPUUYECKUI TOK B BaKyyMe.
BakyymHbie npu6opsl

143 DNEeKTPUUECKUN TOK B MOITYIPOBOAHUKAX

144 [TonynpoBogHuKoBbIe TprOOpHI. Pemienne
3a1a4
DU3HYECKHUI IPAKTUKYM 110 TEME

145 "U3mepeHune yCKOpeHHUs Ipu

MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM




JBUKEHUH 110 HAKJIOHHOW MIIOCKOCTH"
i "MccnenoBanne 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBHKeHUN"

146

Pu3HYECKU IPAKTUKYM 110 TEME
"M3mepeHne yCKOpeHHs CBOOOIHOTO
nangeHus" win "M3ydeHue nBMKeHUS
Tesa, OpOIIEHHOr0 TOPU30HTAIBHO"

147

@uU3HYECKUI IPAKTUKYM 110 TEME
"U3ydyenne qBUKEHMS Tea 110
OKPY>KHOCTH € TIOCTOSSHHOM 110 MOJTYJIO
ckopocthio" unu "MccienoBanue
3aBHCUMOCTH IIeproJia 00palieHus
KOHMYECKOI'0 MAasTHUKA OT €ro
napameTpoB"”

148

PU3NYECKUI IPAKTUKYM 110 TEME
"U3mepeHne paBHOAEHCTBYIOLIEH CUIIBI
IpU ABMKEHUH OpycKa 110 HAKJIOHHOM
mwiockocti" i "IIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBUIKEHUS
Opycka 10 HaKJIOHHOH MJIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €r0 MaccChl"

149

@U3NYECKHI IPAKTUKYM 110 TEME
"UccaenoBaHue 3aBUCUMOCTH CHII
YIPYroCTH, BO3HUKAIOIINX B IIPYKUHE U
pe3nHOBOM 00paslie, OT ux aedopmarin”
iy "M3yueHue IBUKEHUS CUCTEMBI TEll,
CBSA3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
nérkuii 6oK"




150

PuU3NYECKU MPAKTUKYM 110 TEME
"U3zmepenne kodphuineHTa TpeHus mno
BEJIMYMHE YTrIIOBOro KO3 duumeHTa
3apucumoctu FTp(N)" mnun
"UccnenoBanue ABUKEHUS OpyCKa 1Mo
HAKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM
ko3 unmentom tpenus" niam "M3yyenue
JIBUKEHUS Tpy3a Ha Bayly ¢ TpeHuem"

151

DU3NYECKUI TPAKTUKYM 110 TEME
"N3ydyeHne n30TepMUYECKOro Mpoliecca
(PEKOMEHT0BaHO UCIOJIb30BaHUE
nndpoBoii m1adoparopun)" WK
"N3yueHnne n30X0pHOro mpoiiecca" uiu
"U3yuenue n3obapHoro nporecca’ uiu
"IIpoBepka ypaBHEHHS COCTOSIHUA"

152

PU3NYECKUN TPAKTUKYM 110 TEME
"N3MepeHne yeabHOU TeI0EMKOCTH "
unu "MccnenoBanue mporecca OCThIBaHUS
BemiectBa" i "Uccnenosanue
agnabarHoro nporecca” unu "M3ydyenue
B3aUMOCBSI3H SHEPTUU
MEXMOJIEKYJIIPHOIO B3aUMOICUCTBUS U
TeMIrepaTypbl KUIIEHUS )KUIAKOCTEN"

153

DU3NYECKUIN TPAKTUKYM 110 TEME
"3mepeHue cuibl TOKa U HANPSKEHUS B
LENH [TOCTOSIHHOTO TOKA IIPU MOMOIIU
aHaJIOT'OBBIX M LIU(POBBIX
U3MEPUTENbHBIX TPUOOPOB" MK
"3HaKOMCTBO ¢ U POBOI TabopaTopueit




no ¢usuke. [Ipumeps! u3mepenus
(bu3n4ecKux BEIUUYUH MIPU TOMOILIHU
KOMIIBIOTEPHBIX TaTYUKOB"

154

@U3NYECKHI IPAKTUKYM 110 TEME
"N3ydyeHne 3aKkOHOMEPHOCTEN
NapaJuIETIbHOrO COEIUHEHUS
MIPOBOJHUKOB"

155

@uU3NYECKHl NPAKTUKYM 110 TEME
"HUccnenoBanue cMENIaHHOI'O COEIMHEHUS
pesuctopos” win "M3mepenne yienbHoro
CONPOTHUBJICHUS TPOBOIHUKOB" MITN
"UccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA
OT HAIPSDKEHUS JJIS JIaMITbl HAKaJIMBaHUS'

156

Pemienue 3a1a4 mMoBBIIEHHON CJIOKHOCTH
o teme "Kunemartuka./{lmnamuka"

157

Pemenue 3a1a4 mOBBIIEHHON CIIOKHOCTH
o Teme "JlmHamuka.3aKOHBI

nn

COXpaHCHHSI

158

Pemienue 3a1a4 MoBbIIEHHON CIIOXKHOCTH
1o TeMe "3aKOoHbI COXpaHeHUs "

159

Pemenue 3a1a4 MOBBILIEHHON CIIOXKHOCTH
o teme "MonekynsipHas
¢uzuka. Tepmoannamuka"

160

Penrenue 3a1a4 NOBBIIIEHHON CIIOKHOCTU
o Teme "DneKTpoauHamMuKa"

161

PesepBHbIit ypok. O6001IeHNE U
CHCTEMaTH3allus 3HAHHH 110 TeMe
"Kunemaruka"




162

PesepBHbIit ypok. O60011eHNE 1
CHCTEMaTH3allus 3HAHHUH 110 TeMe
"lunamuka"

163

PesepHbIil ypok. O0001IeHNE U
CHCTEeMAaTH3alus 3HaHUH 110 TEME
"CraTtuka TBepaoro tena"

164

PesepBHbIit ypok. O600111eH1E 1
CHCTEMaTH3alus 3HAHHUH 10 TeMe
"3aKOHBI COXpaHEHUs B MEXaHUKe"

165

PesepHbIil ypok. O00011eHNE U
CHUCTEMaTHU3allMs 3HAaHUM 110 TeMeE
"OCHOBBI MOJICKYJISIPHO-KHHETUYECKOM
Teopun"

166

PesepHbIil ypok. O0001IeHNE U
CHCTEeMAaTH3allksg 3HaHUH 110 TeEME
"Tepmoaunamuka. TermnoBesie MauHb!"

167

PezepsHblil ypok. O60011eH1E 1
CUCTEeMAaTH3alMsl 3HaHHH 10 TeMe
"ArperaTHble COCTOSIHUS BEILECTBA.
da3oBbI€ Nepexonl"”

168

PesepBHbIii ypok. O60011eHNE 1
CHCTEMaTH3alUs 3HAHHH 10 TeMe
"DnexkTpuueckoe mosie"

169

PesepHbIil ypok. O0001IeHNE 1
CHUCTEMaTHU3alMs 3HAHUM 110 TEME
"TIoCTOSAHHBIN NEKTPUUECKUN TOK"




PesepBHbIit ypok. O60011eHNE 1

170 cucTeMaru3anys 3HaHui mo teme "Toku B 1
pa3IuYHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 170 11

[TPOI'PAMME




11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne aTa udposbie
n/n Tewa ypoxa Bcero Kontpoabnere | Ipakriyeckue fll3yqemm jﬁlt)l;li);oBaTeJIbele
padoThI padoThI pecypebi
B3aumMoneiicTBre MOCTOSHHBIX MAarHUTOB
1 Y IPOBOJHUKOB C TOKOM. MarauTtHoe 1
none. ['unoreza Ammepa
Bekrop MarHutHON MHAYKIUU. [TpuHImn
2 CYIEpIIO3UIIMY MarHUTHBIX noJel. JInaumn 1
MarHuTHOW MHIYKIIUU
3 MarsuTHOE 10JIe MPOBOJHHUKA C TOKOM. 1
OnbIT OpcTena
Cuta AMmriepa, e€ HampaBJICHHE U MOJYJTb 1
5 Pemenne 3agau
6 IIpumenenue 3akoHa Amnepa. 1
DIeKTpOu3MEpHUTEIbHBIE TPHOOPHI
Cua Jlopennia, e€ HampaBJICHUE U
7 MOAYJIb. /IBHKEHUE 3apSKEHHON YACTULIBI 1
B OJTHOPOJIHOM MarHUTHOM I10JI€
8 Pemenue 3amau
9 PaGora cunsl Jlopenna
10 Pemenue 3amau
11 MarsuTtHoe I0JI€ B BEIIIECTBE. 1
deppoMarHeTHKy, apa- U JuaMarHeTHKA
12 OcHoBHbIE CBOICTBA (heppOMArHeTUKOB. 1
[Tpumenenue peppoMarHeTUKOB




Permrennie 3agau mo reme "MarauTtHoe

13 |
oJje

14 Pentenue 3amay no teme "MarautHoe
rose"

15 SIBJICHHE AICKTPOMArHUTHOW WHIYKIIHH.
[ToTok BekTOpa MAarHUTHON WHIYKIIUN

16 O/1C uHayKIIMHA

17 3aKO0H AJIEKTPOMArHUTHOW WHYKITHH
®dapanes

18 Buxpesoe anexrpuueckoe mnoie. Toku
dyko

19 O/1C uHAYKIMY B IBUKYIIUXCS
MIPOBOTHUKAX

20 Pemenue 3amaq

21 [TpaBuio Jlenma

29 WuaykruBHOCTh. Karyrika
WHIYKTUBHOCTH B IIETIA TOCTOSTHHOTO TOKA

23 SBnenune camonuaykiuu. IJ1C
CaMOWHTYKIIHH

24 DHeprusi MarHUTHOT'O TIOJIS KaTYIITKH C
TOKOM. DJIEKTPOMarHuTHOE MoJie

25 Pemienne 3agau

26 OO0o0011eHrEe U cUCTEMATU3alis 3HAHHUH 110
TeMe "DneKTpouHaMuKa"

97 KonTponbaas pabota mo Teme

"DnexkTpoauHaMuKa"




KoneobarenpHas cucrema. CBOOOIHBIE

28
Konebanus. ['apmMoHndeckue Koneoanus

29 Kunemarnyeckoe u JMHaMU4eCKOe
OITMCaHMe KOJIeOATEIbHBIX IBUKCHUN
DHepreTryeckoe onucanue. Berson
JMHAMUYECKOT O OMHCAHUS

30 rapMOHUYECKUX KoneOaHUH u3 ux
JHEPreTHYECKOTO U KHHEMATHIECKOT O
OITMCaHUS

31 Awmmutyna u ¢asza xonebaHuit
[lepuox u yacrora xonebanuii. [Tepuon
MaJIbIX CBOOOIHBIX KOJIEOAHUH

32 MaTeMaTHYecKoro MasTHUKa. [lepuon
CBOOO/HBIX KOJE€OaHUN PYKMHHOTO
MasiTHUKa

33 3aryxaromue koneOanus. BeiHyX1eHHbIC
konebanus. Pe3onanc

34 ABTOKONIEOAHMS

35 Pemenue 3amau
VYpok-koHpepennus "MexaHHUECKHE

36 KoJIe0aHHs B MY3bIKAJTbHBIX
MHCTpyMEHTax"

37 O0600111eHIE U CHCTEMATH3aLIU 3HAHUH 110
teme "MexaHndeckue Konebanus"

38 DNEeKTpOMarHuTHBIC KOJeOaHusI.

KonebaTenbHblii KOHTYP




®opmyna Tomcona. CBsI3b aMILTUTYAbI

39 3apsijia KOHJCHCATOPA C aMILTUTY IOH CHJIBI
TOKa B KOJIEOATEITFHOM KOHTYpE

40 3aKOH COXPAHCHHUS YHEPTUHU B HJICATHHOM
KoJle0aTeIbHOM KOHTYpe
3aryxarolue 3JIeKTPOMarHUTHbIE

41 Konebanus. BelHyX1eHHbIE
3JICKTPOMArHUTHBIC KOJICOaHMS

42 ITepemennslit Tok. Peauctop u
KOHJICHCATOp B LIETH TIEPEMEHHOI'0 TOKA

43 Karyrmika iHIyKTHBHOCTH B IIETTH
MEPEMEHHOT0 TOKa

44 3akon OMa AJis1 3JEKTPUUYECKOM 1Ienu
NIEPEMEHHOT'O TOKa
MOIIHOCTh MEPEMEHHOT'0 TOKA.

45 AMIUTUTYIHOE U IeHCTBYIOIIEE 3HaYEHUE
CHJTBI TOKA U HANIPSHKEHUS

46 Pe3oHaHC B 35IeKTpHYECKOM TIeTTH

47 Pemenue 3agau
WneanpHbIiA Tpanchopmarop.

48 [IpousBoncTBO, epenava u moTpedIcHne
AIEKTPUUECKOW YHEPTUU
DKOJOTHYeCKHUe PUCKHU MPU MTPOU3BOICTBE

49 anekrpodnepruu. Kymbrypa
UCTIOJIb30BaHMSI AJIEKTPOIHEPTHH B
MTOBCETHEBHOM KU3HU

50 Pemenue 3anau

ol Pemenue 3agau




O00011eHMEe ¥ cucTeMAaTU3alus 3HAHUI 10

52 " "
Teme "DIeKTpOMarHUTHbIE KOJIeOaHus

53 Mexannyeckue BOTHBI. XapaKTePUCTUKI
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJTH

55 3ByK. XapaKTEepUCTHUKU 3BYKa

56 Nudpazsyk u yapTpasByk. [llymoBoe
3arpsi3HEHUE OKpY Karouleil cpeabl

57 Pemenne 3amau

58 DJIEKTpOMarHuTHbHIE BOJHBI. M3iydeHue
AJIEKTPOMArHUTHBIX BOJH

59 DHeprus 3J1eKTPOMAarHUTHBIX BOJIH.
CBoiicTBa 27IEKTPOMAarHUTHBIX BOJH
[Ikana >MeKTPOMAarHUTHBIX BOJH.

60 [IprMeHeHue IeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY
[IpuHIUTIBI paTUOCBSI3H U TETIEBUICHUS.

61 Paguonokanus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKpY Karouieil cpeabl

62 KonTponbaas pabota mo Teme
"KoneGanus u BoiaHbI"

63 Cgert. 3aKOH NMPSIMOJIMHEHHOT O
pacnpocTpaHEeHHs CBETa

64 Pemenue 3amay Ha MpUMEHEHUE 3aKOHA
MPSIMOJIMHEMHOT'0 PACIPOCTPAHEHHUS CBETa

65 OTtpaxenue ceta. [Liockoe 3epkaio.

Coepuueckoe 3epkaiio




[Ipenomnenue cBeTa. AGCOTIOTHBIN U
OTHOCHUTEJIBHBIN [MOKa3aTelb

66 npenomiieHus. [lomHoe BHyTpeHHEE
orpakeHue. IIpenenbHblil yromn noiHoro
BHYTPEHHET0 OTPaKEHUs

67 Penienue 3a1au Ha NpUMEHEHUE 3aKOHOB
OTpa)KeHUS U MIPEIOMIICHUS CBETa

68 Xon mydeit B mpusMe. Jlucnepens cBera.
CnoxxHbIN cocTaB Oeitoro cBera. L{pet

69 JInH3b1. @OKYCHOE PACCTOSHUE U
OIITUYECKAs CUJIa JTMH3BI

70 [TocTpoenne n300paxkeHHii B IMH3aX U UX
cucreMax. YBEIMUCHHE JIMH3bI
Pemienue 3aau Ha moctpoeHue

71 M300pakKeHU, OTy4aEMBbIX C IOMOLIBIO
JMH3

72 I'na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipenensl npuMEHUMOCTH
FEOMETPUUYECKON ONTHUKU

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Hucnepcus ceera

76 WHurepdepennus cera

77 KorepeHTHBIE UCTOYHUKH. Y CIIOBUSA
HaOTI0IeHUS] MAKCUMYMOB 1 MUHIMYMOB

78 Pemenue 3amau

79 [Ipumenenne naTEpHEpEeHITNH

80 Hudpakmus ceeTa




JudpakimonHas pemeérka. Y ciioBue

81 HAOJI0ICHUS TJIaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [Tonepe4HOCTh CBETOBBIX BOJIH.
ITonspuzanus cera

84 Pemenue 3amaq

85 CBeTOBBIC SIBICHUS B TIPUPOJIC

86 O06o006mienre u cucreMaTH3aIus 3HaHu| 10
teme "OnTuka"

87 KonTtponbHas padora o reme «OnTrKa»
['paHu1Ibl TPUMEHMMOCTH KJIACCHYECKON

88 MEXaHHUKH. 3aKOHBI JIEKTPOAMHAMUKH H
MPUHIIAIT OTHOCUTEIBHOCTH

89 ITocTynatel cienuanbHOU TEOPUU
OTHOCHUTEIBHOCTHU
[IpocTpaHCTBEHHO-BPEMEHHOI HHTEPBA.
[IpeobpazoBanus Jlopenma. Ycnoue

90 NpUYUHHOCTU. OTHOCUTEIBHOCTh
OJTHOBPEMEHHOCTHU. 3aMe]JICHHE BPEMEHH
U COKpAIlleHUE JJTUHBI

o1 DHEprusi U UMIYJIbC PEISATUBUCTCKON
YaCTHUIIBI
CBs13b MaccChl C SHEPTHUEH U UMITYJTHCOM

92 PENATUBUCTCKON YaCTUILbl. DHEPI U
MOKOs

93 PaBHOBecHOE TEMI0BOE H3ITyUCHHE

94 3akoH cmemienus: Buna

95 I'unoreza M. Ilinanka o kBanTax. @OTOHBI




96

OHeprus 1 UMIynbe GOTOHA

®oroaddext. OnbiTel A. I'. CTonerosa.

o 3akonsbI pororddexra
VYpaBHeHue DUHIITEHHA TS

98 doroaddekra. "KpacHas rpanuma”
dorodddekra

99 Hasnenue cera. OnbiTel I1. H. JIeOeneBa

100 BosHOBEIE CBOICTBA YaCTHIL
Bosnnbl ne bpoiins. [[nmuHa BosHBI 1€

101 Bpotinst u pazmMepsl 00J1aCTH JTOKAIU3ALUN
JBUKYIIEHCS YaCTUIIBI

102 KopryckynsspHO-BOITHOBOI Tyanu3m

103 Judpaxius 37eKTPOHOB Ha KpUCTAIIax
Creuuduka usmepeHuit B MUKPOMUDE.

104 CooTHolIeHUs HeonpeaeIEHHOCTEN
['eit3enGepra

105 Pemenue rpadudeckux 3amadq

106 Pemenue pacuéTHbIX 3a1a4
KonTtponbsHas padora o remam: "OCHOBBI

107 CTOQO", "KoprnyckymnsipHO-BOITHOBOM
nyanusm"
OMBITHI IO UCCTIETOBAHUIO CTPOCHUS

108 atoMma. [lnanerapHas Mozesnb atoma
Pezepdopna

109 [Tocrynater bopa

110 Buppl ciektpoB. CiekTp ypoBHEH

JHEPrUH aToMa BOJOPO/Ia




111

CroHTaHHOE U BBIHYKACHHOC U3JTYUCHUC
CBCTa

112

Jlazep

113

Hyxnonnas monens sipa ['eiizen6epra-
WBanenko. 3apsia 1 MaccoBOE YHCIIO Spa.
N3otomnsl. PagnoakTuBHOCTD

114

3aKOH paJli0aKTUBHOIO pacrasa.
CBoJiCTBa MOHU3HUPYIOLLETO U3ITyUEHUS.
BnusiHue paguoakTUBHOCTH HA KUBBIC
opranu3Mmsbl. JlozumeTpus

115

DHeprus CBsI3U HYKJIOHOB B sijIpe.
Snepubie cuibl. Jledekt maccsl siipa.
SAnepHbie peakiuu. SnepHble peakTophl.
[IpoGiems! yripaBisieMOro TepMOsiAEpPHOTO
CHUHTE3a. DKOJIOTHYECKUE ACTIEKTBI
pa3BUTHUSA AJEPHON SHEPTETUKU

116

Meroasl perucTpanuu U UCCIEeI0BAHUS
AJIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOIECHCTBUS.
Bapuonbl, ME30HBI U JIENTOHBI.
IIpencraBienne o CTaHIApTHONW MOJIEIH.
KBapk-riirooHHas MOJEIb aJpOHOB

117

®usuka 3a npenenamu CTaHIapTHON
Mozaenu. TéMHast maTepus U TEMHas
sHeprus. ENMHCTBO (GU3NYECKON KapTHHBI
Mupa

118

Otanel pa3BUTHS ACTPOHOMUU. 3HAUECHHE
aCTPOHOMUU




119

[TpumMeHNMOCTh 3aKOHOB (PU3UKHU ISt
00BSICHEHHS TIPUPOIBI KOCMUYECKHUX
00BeKTOB. MeTO/Ibl aCTPOHOMUYECKHUX
HCCIIEOBaHUM

120

CoBpEMEHHBIC ONTUYCCKHUE TEIECKOIIBI,
PaIMOTENIECKOIbI, BHEATMOC(EpHAas
aCTPOHOMHUS

121

Bup 3Bé31H0T0 Heba. Co3Be3nus, sipKue
3Bé3,HLI, IIJTAHEThI, UX BUAUMOC IBUXXCHUC

122

Comreunas cucrema. Comnure. ConHeunas
akTUBHOCTb. MicTounuk sHepruu ConHua u
3BE3N

123

3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTHUKH.
Jnarpamma "crieKTpajgbHBINA KI1acc —
CBETUMOCTB"

124

3B€3[[I:I rJIaBHOM IOCICA0BATCIBHOCTHU

125

BnyTtpenHee ctpoeHue 3BE3 1.
CoBpeMeHHbIE NIPEACTABIEHUS O
IIPOUCXOKIEHUU U 3Bomonuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3]T

126

Muneunsiii [Iyre — Hama ['anakTuka.
Tunel ranaktuk. YEpHbIE OBIPEI B sApax
raJIaKTUK

127

Bceenennas. Paciuupenne Beenennon.
3akoH Xab0mna. Teopust bonpuioro B3pbiBa.
PenukroBoe nznyuenue

128

MacmrabHas ctpyktypa Beenennoii.
MertaranakTuka




129

Hepeménnsie npo0iaeMbl aCTpOHOMHUH

130

DuU3NYECKU IIPAKTUKYM 110 TEME
"UccneqoBanue MarHUTHOT'O OIS
MMOCTOSIHHBIX MAarHUTOB'" WA
"UccnemoBaHue CBOMCTB
dbeppomarnetukoB" wim "HcciaenoBanue
JIEHCTBUSI TIOCTOSTHHOTO MarHuTa Ha paMKy
¢ ToKkoM"

131

PuU3NYECKU IIPAKTUKYM 110 TEME
"U3mepenue cuinsl Amnepa” wim
"N3ydyeHue 3aBUCUMOCTH CUJIbI AMIiepa OT
cuibl Toka" uiu "OnpeneneHue
MarHUTHOM MHIIYKIIMH Ha OCHOBE
u3MepeHus cuiibl Amnepa”

132

DU3NYECKU TPAKTUKYM 10 TEME
"UccaenoBaHue ABIEHUS
AIEKTPOMArHUTHON MHAYKIMH" UITU
"OnpeneneHne MHAYKIUU BUXPEBOTO
MAarHuTHOIO Iojst"

133

®u3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue siBIEHUS CAMOUHIYKIIAN"
nu "COopka MOAENH JIEKTPOMArHUTHOT'O
reHeparopa"

134

DU3NYECKU TPAKTUKYM 10 TEME
"3mepenue neprojaa CBOOOTHBIX
KOJIe0aHUI HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"




135

PuU3NYECKUI IIPAKTUKYM 110 TEME
"TIpeoOpa3zoBaHKe SHEPTUH B IPYKUHHOM
MasiTHUKE"

136

®u3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue NepeMEHHOI0 TOKa Yepe3
II0CJIEI0BATENIBHO COEAMHEHHBIE
KOHJIEHCATOp, KaTyLIKy U Pe3UcTop" WiH
"MccnenoBanue paboThl HCTOYHUKOB
CBE€Ta B LIENIH IEPEMEHHOI0 ToKa"

137

DuU3NYECKU IPAKTUKYM I10 TEME
"N3ydyeHue napaMmeTpoB 3ByKOBOM BOJIHBI"

138

DU3NYECKUN TPAKTUKYM 10 TEME
"U3mepenune mokazaTens Ipe1oMICHHS
crexna" wnu "[lomyuenue nzoOpakeHus B
CHCTEME M3 IUIOCKOTr 0 3epKajia v JIMH3bI"

139

DuU3NYECKU TPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHuSA OT BellecTBa (Ha pUMepe
)uakux uH3)" uan "M3mepenue
(OKYCHOT 0 pacCTOSIHUS pacCEeUBAIOIINX
uH3"

140

PuU3NYECKU IPAKTUKYM 110 TEME
"HaGnronenue qudpakium,
uHTEephEpEHITNN 1 TIOJISIpU3aIiK cBeTa"

141

DuU3NYECKU TPAKTUKYM 10 TEME
"Onpenenenre UMIyJbca U SHEPruu
PENATUBUCTCKUX YaCTHIL (110
dororpadusiMm TPEKOB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1€)"




142

PuU3NYECKUI IIPAKTUKYM 110 TEME
"N3mepenne noctostHHoM [1nanka Ha
OCHOBe uccienoBanus Gororddexra" wmm
"HUccnenoBanye 3aBUCUMOCTH CHJIbI TOKA
4yepes CBETOAMO/T OT HaNpsKeHus"

143

Ou3nyecKuii MPakTUKYM MO0 TEME
"UccneqoBaHue CeKTpa pa3peKeHHOTO
aTOMapHOI'0 BOJAOPOJA U U3MEPEHUE
noctossHHOM Punbepra”

144

DuU3NUECKU IPAKTUKYM I10 TEME
"UccneqoBanue paauoakTUBHOTO (oHA ¢
MCII0JIb30BaHUEM J03UMeTpa" Uin
"M3ydeHue norionieHus 0eTa-4yacTHIl
amoMuHIEM "

145

DU3NYECKU TPAKTUKYM 10 TEME
"HaOmronenus 38€31H0ro HebOa
HEBOOPYKEHHBIM TI'J1a30M C
HCITOJIb30BaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JUIs1 OTIPEACIICHUS
MTOJIOXKEHMSI HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3 M
CeBepHoro nosnymapus 1 sipkue 3B€3/b1"
win "Habnronenns B reneckomn JIyHBI,
TJIaHET, TYMAHHOCTEH M 3BE3HBIX
cKoneHui"

146

O0600111eHIE U CUCTEMATH3ALIU 3HAHUI.
Ponb ¢pu3uku u acTpoHOMHH B
9KOHOMHUYECKOH, TEXHOJIOTHIECKOMH,




COLIMANILHON M 3THYECKON cepax
JESTEIbHOCTH YEII0BEKA

147

O06o0011eHre 1 cucTeMaTH3alys 3HaHU .
Posnb 1 MecTo pu3HUKHN U aCTPOHOMHH B
COBPEMEHHOU HayYHOU KapTHUHE MUPA

148

O06o00m1IeHre U cUCTeMaTH3aIHsI 3HAHUH.
Ponp ¢pusnueckoii Teopun B
dbopMUpPOBaHUY TIPEICTABIECHUN O
¢du3nvecKoil KapTUuHE MHUpPa, MECTO
(bu3n4ecKoil KapTUHBI MUpPA B OOILEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABICHUI O PUPOJIE

149

O000111eHE U CUCTEMATH3aLMs 3HAHUHI 110
teme "Kunemartnka"

150

O00011eHMEe ¥ cucTeMaTU3alus 3HaHUI 11O
teme "Kunemartnka"

151

O06o0061IeHre u cucTeMaTH3alus 3HaHu| 1o
teme "lunamuka"

152

O0001eHre 1 cucTeMaTu3anus 3HaHui 10
teme "Cratuka TBepaoro temna'

153

O06o00muIeHre U cUCTeMaTH3aIHs 3HAHUH 110
TeMe "3aKOHbI COXpPaHEHUsI B MEXaHUKe"

154

O06o00u1ieHre 1 cucTeMaTH3alus 3HaHUH 110
Teme "OCHOBBI MOJIEKYIISIPHO-
KUHETH4YecKkoi Teopuu"

155

O0001eHre 1 cucTeMaTu3anus 3HaHui 10
teme "Tepmoaunamuka. TermoBbie
MAaIIuHEL"




156

O000111eHIE U CUCTEMATH3ALU 3HAHUI 110
TeMme "ArperaTHble COCTOSTHUSI BELIECTBA.
®da30Bble IEPEXO/Ibl"

157

O000menre 1 cucTeMaTu3anusa 3HaHUH 110
Teme "Dnexkrpuieckoe nogue"

158

O06o00muIeHre U cucTeMaTH3alKs 3HaHUH 110
teme "I1oCTOSHHBIN 2eKTpUUECKUI TOK"

159

O000111eH1E U CUCTEMATU3ALU 3HAHUI 110
teme "Toku B pa3nuuHbIX cpeaax”

160

O06001IEHME U CUCTEMATU3ALIUS 3HAHUM 110
Teme "MaruurtHoe mose"

161

Pesepublil ypok. O6001eHue u
CHCTEMAaTH3alus 3HaHUH 110 TEME
"DneKTpoMarHuTHas MHIyKIus"

162

PesepBHblit ypok. O6o01eHue 1
CHCTEMaTH3alusl 3HAHUH 110 TeMe
"MexaHnnueckue Konedanus"

163

PesepBHeIit ypok. O000IICHHE 1
CUCTEeMaTH3alus 3HAaHUH 110 TeMe
"DeKTpOMarHuTHhIE KojieOaHus"

164

PesepBublit ypok. O6001IeHue 1
CHCTEMaTH3allys 3HAHHH 110 TeMe
"MexaHn4eCcKHe U AIEKTPOMarHUTHbIE
BOJTHEI"

165

PesepBHblit ypok. O6001meHne u
CHCTEMaTH3allusl 3HAHHUH 110 TeMe
"Onrtuka"




166

PesepBHslit ypok. O6001meHne u
CHCTEMaTH3allus 3HAHHUH 110 TeMe
"OcuoBel CTO"

167

PesepubIil ypok. O6001eHNE 1
CUCTEMATHU3aLMsl 3HAaHUM 110 TeEMe
"KopnyckyJisipHO-BOJIHOBOU Jyanu3m"

168

PesepBHblit ypok. O6001meHne u
cucTeMaTu3alus 3HaHuu o teme "dusmka
aroma"

169

PesepBHeIit ypok. O000IICHHE 1
cucreMaTu3anus 3Hanui no teme "duszuka
aTOMHOTO SIApa U 3JIEMEHTapHBIX YyacTull"

170

PesepBHbIit ypok. O60011eH1E 1
cHUCTeMaTH3aIus 3HaHUH 110 TEME
"OneMeHTH! acTpopu3uKU"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

170

16







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» dusuka (B 2 yactsix), 10 knace/ I'enpenmreiin JI.O., bynatosa A A.,
Kopuunses U.H., Komkuna A.B.; mox pegakuueii Opioa B. A., O6miectBo ¢
orpaHn4eHHou oTBeTcTBeHHOCThI0 « BMTHOM. JIaboparopus 3HaHUID;

AxkrmonepHoe obmiectBo «M3aatenscTBo «IIpocBemnienne»

METOAUYECKHUE MATEPHUAJIbI JJIAA YUUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

POIII



JIOKYMEHT MOAMNWUCAH SMEKTPOHHON NOANUCHIO

FTOCYAAPCTBEHHOE BHODKETHOE OBLLEOBPA3OBATEJIbHOE 12.10.23 14:01 (MSK) Ceptudukat D713F649E35EF7C72405EC1EA505932A
YUYPEXAEHWE JINLE/ N2 554 MPUMOPCKOIO PAOHA

CAHKT-NETEPBYPIA, KosTyH CseTnaHa tOpbesHa, BPEMEHHO VCTMOSHSIIOLLIAIA

OBA3AHHOCTW ANPEKTOPA




