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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 10 @Qu3uke Ha YypOBHE CpeIHEro o0miero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TOJIOKEHUUW W TpeOOBaHWI K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOM mporpammel, peactabieHHbix B DI'OC COO, a takxe
c yu€roM (eneparbHON paboueld mporpamMmbl BocnuTaHus W KoHuenmuu
npernogaBaHus yaeOHoro npeamMera «Du3nka» B 00pa30BaTEIbHBIX OPraHU3aAINSIX
Poccuiickoit denepainiu, peau3yronx OCHOBHbIE 00pa30BaTEIbHBIC TPOrPAMMBI.

[Iporpamma mo ¢usnke onpeaenseT 00s3aTeIbHOE MPEAMETHOE COJICPIKaHHE,
yCTaHABIMBACT PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3YUYCHUS TEM U Pa3/IeiioB
y4e0HOTO TMpeaMeTa ¢ y4E€TOM MEKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3CH,
JOTUKA  y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4arouuxcs.
[Iporpamma mno ¢uszuke naé€r MpeAcTaBiICHUE O UENSIX, COAEPKaHUM, OOIIeH
CTpaTeruy OOy4YeHHWs, BOCIHTAHWS ¢ PA3BUTUS OOYYAIOIIUXCS CPEICTBAMH
yueOHoro npeaMera «Duzukay Ha yriayOaEéHHOM ypOBHE.

N3yuenue kypca (Qu3uku yriyOJE€HHOrO YpPOBHSI TMO3BOJISIET pPEaln30BaTh
3a/1a4u MPO(PECCHOHATLHON OpUEHTAIlMU, HAMpPaBIIEHO HA CO3JJaHUE YCJIOBUM MJis
MPOSIBJICHUST CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEW KasKIIbIM
o0yJarommmcsi, KOTOpbIE HEOOXOIWMBI Il TPOAODKEHHS OOpa3oBaHUS B
OpraHm3anusiax MnpohecCUOHATBHOIO 00pa3oBaHUs MO Pa3IU4YHBIM  (PU3UKO-
TEXHUYECKUM U WHKCHEPHBIM CIEITUATBHOCTSIM.

B mporpamme 1o ¢usuke onpenensoTcs miIaHupyeMble pe3yIbTaThl OCBOSHUS
Kypca (QU3MKM Ha YpPOBHE CpeaHEro o0mero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yriyOonéHHoM  ypoBHe). HayuHo-
METOJIOJIOTHYECKON OCHOBOW Il  pa3paboTku TpeOOBaHWK K JUYHOCTHBIM,
METanpeIMETHbIM M TMPEAMETHBIM pe3yjibTaTaM OO0Yy4alolUXCsi, OCBOMBIINX
porpaMmy 1o (pu3uKe Ha YPOBHE CPETHETO OOIIET0 00pa30BaHMs Ha YTITyOJIEHHOM
YpOBHE, SIBIISIETCSI CUCTEMHO-/1ESITEIbHOCTHBIN MOIXO/.

[Iporpamma no pu3uke BKIIOYAET:

IJTAHUPYEMBIC PE3YJIbTaThl OCBOCHUS Kypca (GU3UKHU Ha YTIyOJI€HHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE pe3yJIbTaThl [0 TOAaM 00 yueHHUS;

coZiepkanne yaeOHoro npeameta « Pu3ukay 1mo rogam o0ydeHus.

[Iporpamma 1o @Qu3MKe WMeEeT NPUMEPHBIM XapakTep M MOXET ObITh
UCIIOJIb30BaHa YYUTENIAMH (DU3UKH U COCTABICHUS CBOMX PAaOOUYUX MPOTrpaMM.

[Iporpamma 1o (pu3MKe HE CKOBBIBAECT TBOPUYECKYIO HHUITUATUBY YUHUTEIICH U
MPEOCTaBISIET BO3MOXKHOCTU JUIS  pPEaM3allii  Pa3IMYHbIX METOJMYECKHUX
MOJIXOJIOB K TIPErojaBaHui0 (U3UKA Ha YIIyOJIEHHOM YpOBHE TPH YCIOBHH
COXpaHEeHHS 00s3aTEIPHON YaCTH COJIEP’KaHUsI Kypca.

®dusuka Kak Hayka O HambOosee OOUIMX 3aKOHAX MPUPOJIbI, BHICTyMHas B
KayecTBE y4eOHOro MmpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY



3HaHUM 00 okpyxaroiieM mupe. LLkonbHBIN Kype GU3UKH — CHCTEMOOOPa3yIOITUNA
JUTSL €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOLIECCOB M SIBICHUN, H3y4yaeMbIX XHUMHUEH, OHOJIOTHEH,
dbuzmdeckorr reorpadueit M actpoHomuen. lcmonp3oBaHME W AKTHMBHOE
npuMeHEeHUEe (U3UYECKUX 3HAHUM OMpeNenio XapakTep U OypHOE pa3BUTHE
pa3zHo00pa3HBIX TEXHOJOTUH B chepe IHEPTEeTUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYeHUSI HOBBIX MaTEpHaJIOB C 3aJaHHBIMHU CBoicTBamu. M3ydenue Qusuku
BHOCHUT OCHOBHOM BKJaJ B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA
oOydaromierocsi, B pOpMUpPOBAHUE YMEHHU MPUMEHSTh HAYYHBIA METOJ MTO3HAHUS
P BHITIOJIHEHUH UMM YYEOHBIX UCCIIEI0BAHUM.

B ocHOBY Kypca (hm3uKH Ha ypOBHE CPETHETO O0IIEro 00pa3oBaHUs TOJIOKEH
pSiI Uaeh, KOTOPbIe MOYXKHO pacCMaTPUBATh KaK MPUHIIUIBL €70 TOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEM KypcC SIBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MAaTEPHAT U3 BCEX pa3aesioB (M3WKH, BKIIOYACT KaK
BOMPOCHI KIIACCUUECKOU, TaK U COBPEMEHHOU (PU3UKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C HEWl Marepuan Kypca (U3HKU
o0beIUHEH BOKpPYr (Qusnueckux Teopui. Beaymum B Kypce sIBIseTCS
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIECTBE U
noe.

Hoea 2ymanumapusayuu. EE peanuzaius NpeanosiaracT HMCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAa (PU3NUYECKON HAYKW, OCMBICIICHHE CBS3U Pa3BUTHUS
(bu3MKYU C pa3BUTHEM OOIIECTBA, & TAKKE C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU
¥ DKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoea npuxnaonount nanpaenennocmu. Kypc pusznku yriy0iaEHHOTO YpOBHS
MpeAnoaraeT 3HAaKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTMYECKUX
NPWIOKEHUN HW3YYEHHBIX TeOpuid M 3aKkoHOB. [Ipm 3TOM paccmaTpuBaroTCs Ha
ypoBHE OOIIWX TPENCTABICHUA W COBPEMEHHBIE TEXHWYECKHE YCTPOWCTBA, H
TEXHOJIOTUH.

Hoea 3Konocuzayuu peanusyercs TIOCPEACTBOM BBEICHUS JJIEMEHTOB
COJICpXKAHUSI, TOCBSIIEHHBIX H3KOJOTMYECKUM TMpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbl C Pa3BUTUEM TEXHUKH M TEXHOJOTHH, a TakKe OOCYXKICHHUS
po0JieM parMoOHaILHOIO MPUPOAOIOIBL30BAHUS U IKOJIOTMYECKOU 0€30MacHOCTH.

OcBoeHue coaepkaHusi MporpaMMbl 10 GU3UKE JOKHO OBITH MMOCTPOEHO Ha
IPUHIIMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxoaa. Jns dusmku peanuszanus 3TUX
MPUHIIAIIOB 0A3UPYETCsl HA UCTOIB30BAaHUU CAMOCTOSITEILHOIO IKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTBYIOIIEro (¢akropa ydeOHOro mporecca. s yriayoiaéHHOro
YpPOBHS — 3TO CHCTEMa CaMOCTOATEILHOIO YYEHMUYECKOTO HKCIEPUMEHTA,
BKJIFOYAIONIETO (PPOHTAIbHBIC YUYEHUYECKUE ONBIThI TPU HU3YYCHUH HOBOIO
MaTtepuana, JJabopaTopHbie paboThl U padOTHI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI



JIBa criocoba peanu3anuu pUu3ndeckoro npakTukyma. B nepBom cirydae npakTuKym
npoBoauTcs au60 B koHme 10 m 11 kimaccoB, nuOO IOCHE TMEPBOrO W BTOPOTO
MOJIYTOJIUM B KaXKJIOM U3 3THUX KJaccoB. BTopoit criocod — 3To mHTerpamust padbot
IPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX PabOT, KOTOPHIE MPOBOISTCS B MpOIlECcCe
u3ydeHus pasaena (temsel). IIpu sTom moa paboTamu npakTHKyma MOHUMAaETCS
CaMOCTOATENIbHOE ~ HMCCIIE0OBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOJACTBY
CBEPHYTOT0, 0000IIEHHOTO BUJIa O€3 MOIIArOBOM MHCTPYKIIUH.

B mporpamme 1o (Qu3mke cucTeMa YYECHHYECKOTO OKCIECPHMEHTA,
1a00paToOpHBIX PabOT M MPAKTUKyMa MpeACTaBiIeHA €IUHBIM TepeduHeM. Brioop
TEMaTUKH IS 3THX BHJJIOB YYCHHUYECKUX TPAKTHUYCCKHUX PAOOT OCYIIECTBISAETCS
y4acTHHUKaMU 00pa30BaTEIbHOIO MPOIIECCa UCXOs U3 0COOEHHOCTEN MOYPOUYHOTO
IUIAHUPOBAHMUS U OCHalleHus kabunera Qusuku. [Ipu sTOoM obOecrneynBaeTcs
OBJIQJICHUE OOYYaIOIMMUCS YMEHHUSIMU TMPOBOJUTH TMpPSMble U KOCBEHHBIE
W3MEPEHUS, WCCICNOBAHMS 3aBUCHUMOCTEH (PH3UYECKUX BEIMYWH M TIOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEJIOKEHHBIX TUTIOTES.

Bonpiioe BHUMaHME yAeISIeTCS PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 33/1a4.
[Tpu >TOM M1 pacYETHBIX 33724 IPHOPUTETOM SIBIISIFOTCS 3a/1a4M C SIBHO 33JIaHHOMN
Y HESBHO 33/IaHHON (PU3UYECKON MOJIEIbIO, TTO3BOJIAIONINE TPUMEHSATh U3yYEHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jesia Kypca, TaK W HHTETPHUPYS
NpUMEHEHHUE 3HAHUHN U3 pa3HBIX Pa3aesioB. J{Jis KaueCTBEHHBIX 3a7a4 IPHUOPUTETOM
ABJIAIOTCS 3aJjaHusl Ha OOBSCHEHHE/NPEJCKAa3aHUe MNPOTEKaHUs (U3HMUECKUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel >KU3HH, TpeOyromue BbIOOpa (hHU3nIecKon
MOJIEIU JJI CUTYaIluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBuu ¢ TpedoBanusmu @PI'OC COO k maTepraibHO-TEXHUYECKOMY
o0ecreyeHuIo ydeOHoro mporiecca Kypc GU3NKU YriyOJIEHHOTO YPOBHS HA YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH M3y4aThCs B YCJIOBUSIX IMPEAMETHOTO
kabunera. B kaOunere (u3MKM MODKHO OBITH HEOOXOoAMMoOE JabopaTopHOE
000pyIOBaHME sl BHITTOJIHCHUS YKa3aHHBIX B IPOTpamMMe 1o (GU3UKE YICHUIECKUX
OTIBITOB, J1A0OPATOPHBIX padOT U padOT MPAKTUKYMA, a TAKXKE JEMOHCTPAILIMOHHOE
000Opy0BaHHUE.

JeMoHCTpaninoHHOe 00opyAoBaHuEe (HOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHAMAJIBHON JOCTATOYHOCTH W OOCCIICUMBAET ITOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMmMe 10 (DHU3MKE KITIOYEBBIX JIEMOHCTPAIMA  JIsI
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, DMIIUPUYECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlabopatopHoe 00OOpynOBaHWE HJisi YYEHHYECKUX TMPAKTHUUYECKUX padoT
dbopMupyeTcss B BHAC TEMaTHYCCKUX KOMILJICKTOB M OOECIEYMBACTCS B pacuére
OJTHOTO KOMIUICKTa Ha JABYX OOyJaromuxcs. TeMaTHYeCKue KOMILICKTHI
nabopatopHOro 00OPYIOBaHUS JOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIOJIb30BAaHUM AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TaKkKE KOMITBIOTEPHBIX
U3MEpPUTEIbHBIX CUCTEM B BUJIE ITU(POBBIX J1A0OPATOPHIA.

OCHOBHBIMHM LIEJISIMHA M3y4eHUs1 (PU3UKH B 00IIEM 00pa30BaHUU SBISIOTCA:

dbopMupoBaHUE UHTEpPECa M CTPEMIICHUS OOYYalOMIMXCA K HAydYHOMY
U3YYEHUIO TPUPOABI, Pa3BUTHE UX HMHTEUICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEJCTABICHUN O HAYYHOM METOJE TMO3HaHUS U (OPMUPOBAHHE
UCCIIEIOBATENBCKOIO OTHOLIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHMs KaK pe3yjbTaTa MU3y4YECHHs] OCHOB
CTPOCHHUs MaTepuu U PyH1aMEHTAIbHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHUE YMEHUN OOBSICHITH SBJICHUSI C UCIIOIB30BAaHUEM (PU3NUECKHUX
3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTAaBICHUNH O poid (U3MKUA ISl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE IpEICTABICHUM 0 BO3MOXHBIX cdepax Oynmyien
npoeccCHoHaTbHOM IESITEILHOCTH, CBS3aHHBIX C (PU3WUKOW, MOATOTOBKA K
JanbHENIIeMy OOY4E€HUIO B TOM HaIpaBJICHUU.

JlocTmkeHne 3TUX Leneld oOecreurBaeTcs PEIIeHUEM CIEAYIOIUX 33134 B
Mpoliecce u3y4eHus Kypca PU3NKyA Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHus:

MpPUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMIMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUsAX,  BKJIHOYAs  MEXaHHMKY,  MOJIGKYJSIPHYIO  (HU3HKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U AJIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJISI OOBSICHEHUS
bu3MYecKuX SIBJICHUW B TPUPOJC MU JJIS NMPUHATUS TPAKTHUECKUX PEIICHUHN B
MMOBCEJHEBHOMN KU3HU;

OCBOEHHUE CIIOCOOOB PEeIlICHUS PA3IMYHBIX 33]1a4 C SIBHO 33JJaHHON (hrU3MUeCcKoit
MOJIEJIbIO, 3a/ay, IMOAPa3yMEBAIOIIMX CAMOCTOSITENbHOE co37aHue (pu3nuecKkoi
MOJENIM, AaJEKBAaTHOM YCJIOBHUSAM 3aJadd, B TOM YHUCIE 3aJa4 HWHXEHEPHOI'O
XapakTepa;

MOHMMaHUuEe (U3MIECKUX OCHOB U TIPUHIIMIIOB JIEUCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CpEAY;

OBJIQZICHUE METOJaMU CAaMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEIECHUS
bU3MYECKUX DKCIEPUMEHTOB, aHAllU3a M HUHTEPIpEeTalud HHPOpMAINH,
OIIPEAEIICHNS] JOCTOBEPHOCTH NOJIYYEHHOIO PE3yibTaTa;

CO3/IaHHE YCJIOBHM ISl pa3BUTUS YMEHUW IPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOM JIEATEIBHOCTH;

pa3BUTHE MHTEpeca K cepam npodecCuOHATBHOU NeATeTbHOCTH, CBI3aHHOU
¢ GUBHKOI.



B coorBerctBun ¢ TtpeboBanusimu DPI'OC COO yrnyOnéHHBIA ypOBEHb
u3yuyeHuss ydeOHoro mpeamera «@Pu3nMKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl BbIOMpAETCs OOYYaIOUIMMUCA, I[UIAHUPYIOIIMMH MPOJOKEHUE
00pa30BaHus MO CIIEHUATBHOCTAM (PU3NKO-TEXHUUECKOTO MPOPUIISL.

Ha u3yuenue ¢usuku (yriyOon€HHbIA ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3zoBanus orBoautcs B 10 kiacce — 170 vacoB (5 4acoB B HEZEIO).

[Ipennaraemspiii B mporpamme 1o (U3UKE TMEpeueHb Ja0OpaTOPHBIX U
NPaKTHYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YUYUTENh JENaeT BBIOOD
OpoBEeACHUS JAOOPATOPHBIX pabOT W OMNBITOB C YYETOM HMHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroInXCsl.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. HayuyHblid MeTOX TO3HAHMS PUPOIbI.

®dusuka — QyHIaMeHTaIbHAsA Hayka o npupoje. Hayunblit MeTo TO3HAHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUIA.

OKCHepUMEHT U Teopus B Ipoliecce Mo3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MUECKUX BEJIWYMH (aHAJIoroBble W IU(POBbHIE
M3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIEC TATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHUd  (PU3MYECKUX  BEIMYMH  (a0CONOTHAs |
OTHOCHUTEJIbHA).

MonenupoBanue QU3NUECKUX SIBICHUN U MPOLIECCOB (MaTepuaibHas TOYKA,
a0COIIOTHO TBEPAOE TEIO, UACATbHAS KUAKOCTh, UICAIbHBIN a3, TOUCUHbIN 3aps).
I'mmore3a. @U3nyecKuil 3aK0H, TPAHULIBI €0 IPUMEHUMOCTH. PU3HYECKas TEOPHUSL.

Ponp u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOM KapTHUHBI
MHpA, B IPAKTUUECKON 1€ATETLHOCTH JIFOIEH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3MmepeHue cuibl TOKa U HAPSKEHUS B LEMH TOCTOSIHHOTO TOKA MPY TOMOIIIH
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBLHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1HGPoBoil 1aboparopueit mo dusuke. [Ipumepsl u3mepeHus
(bU3MYECKUX BEJIMYMH MPU MOMOIIU KOMIIBIOTEPHBIX JaTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3aja4l MEXaHUKHU.

Pannyc-BekTop MarepuaibHON TOYKH, €ro MPOEKIMH HAa OCU CHCTEMBI
KoopauHar. Tpaekropus.

[lepemerienue, CKOpoCTb (CpelHsii CKOPOCTb, MTHOBEHHasi CKOpPOCTh) U
YCKOPEHHE MaTEpUAbHOM TOYKH, UX MPOECKIUU HA OCH CUCTEMBI KOOpPJWHAT.
CroxxeHue nepeMeIeHn U CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJIIMHENHOE NBUKEHUE. 3ABUCUMOCTh
KOOpPJIMHAT, CKOPOCTU, YCKOPEHUS U MYyTH MaTEepUaIbHON TOYKU OT BPEMEHHU U HX
rpaduxmu.

CBoOogHOe TmajeHue. YCKopeHHe CBOOOJHOro majeHus. [[BrkeHue Tena,
OpOILIEHHOT0 TOJ YIJOM K TOPHU30HTY. 3aBHCHUMOCTH KOOpPAMHAT, CKOPOCTU H
YCKOPEHHUS MaTepUAIbHOM TOYKH OT BPEMEHH U UX TpadUKH.



KpuBonuHueiiHoe  nBMKEHWE. J[BW)KEHHE  MAaTepualbHOM  TOUKH IO
OKPY)KHOCTH. YTIJIOBasi M JHMHEWHas cKopocTb. llepron u uactora oOpaiieHwus.
LenTpocTpemMuTenbHOEe (HOPMAIbHOE), KacaTellbHOE (TaHT'€HI[MAIbHOE) U MOJHOE
YCKOPEHHE MATEPUAIbHON TOYKHU.

TexHnueckne yCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIUIOMETD,
JBUKEHUE CHAPSA0B, LIENHBIE, IIIECTEPEHYATHIE U PEMEHHBIE ITEpEeIaun, CKOPOCTHBIE
TUQTHI.

Hemoncmpauuu.

Mopnens cucteMbl OTCUETA, WIUTFOCTPALMS KWHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHUS.

CriocoObl uccre0BaHus IBUKEHUIA.

Numroctpanus npefesnbHoro nepexoia i U3MEpeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue ABUKEHUHN C UCTIOIB30BAHMEM MEXAHU3MOB.

[lanenuie Tes1 B BO34YX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenne aBukeHUs Tena, OpPOLIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

Hanpasienue ckopoCTH Npy JBUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHHE NTyTEN, TPACKTOPUM, CKOPOCTEN IBUKEHUS OJHOTO U TOTO K€ Tea
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

M3ydyeHne HepaBHOMEPHOI'O JIBHKEHHUS C LEJIBIO ONPEIEIICHUsT MTHOBEHHOM
CKOpPOCTH.

W3mMepeHne ycKopeHus MpHU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JIBHXKEHHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnegoBaHne 3aBUCMMOCTH NOYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBUKEHUU.

M3mepenne  ycKOopeHHsT ~ CBOOOJHOrO  majeHus  (PEeKOMEHIOBAHO
UCIIO0JIb30BaHME U (poBOI JabopaTopun).

N3ydyeHue qBruKeHus Tela, OpOIIEHHOr0 FOpU30HTaIBHO. [IpoBepka runoressl
O TPSIMON MNPONOPLUHOHAIBHONW 3aBUCUMOCTHM MEXAY HNAIBbHOCTBIO MOJETA H
HAYAJIbHOM CKOPOCTHIO TEJIA.

N3ydyeHne IBUKEHUS Tela IO OKPYKHOCTH C TOCTOSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MIEpUoa 00pallleHuss KOHUYECKOT0 MasiTHUKA OT
€ro NapaMmeTpoB.

Tema 2. /lunamuxa.



ITepeiii 3akoH HproTtona. HMHepuuanbHbie cucTeMbl oTcuéra. [IpuHiun
oTHOcuTeNnbHOCTH ['aymunes. HemHepuuanbHble CUCTEMBI OTCUYETA (ONpEIEIICHHUE,
MIPUMEDBI).

Macca Tena. Cuia. [IpyHIMI CyIIeprno3uLuy CUIL.

Bropoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tperuit 3akoH Hpr0TOHA 111 MaTeprUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBUBAJICHTHOCTh TI'PaBUTALMOHHOW U
VHEPTHOU MacCCBI.

Cuna TspkecTu. 3aBUCUMOCTh YCKOPEHHUSI CBOOOTHOTO MaleHUs OT BBICOTHI HAJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduyeckol MUpoThl. [[BUkeHrne HeOECHBIX Tel
1 ux cmyTHUKOB. 3akoHbl Kemuiepa. IlepBas kocmMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBwxymierocs c
YCKOPEHUEM.

Cuina tpenusi. Cyxoe Tpenue. Cuiia TpeHUS CKOJIbKEHUS U CUJIa TPEHUS TOKOS.
Koaddumment tpenus. Cuna conpoTUBICHUS PU JBUKEHUU TeJa B )KUJKOCTH WIIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIILHOIO IBUKECHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHuueckue yCTpOHMCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: IOALIMITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HaGmronenue qBUKEHUS TeJl B MHEPUUATIbHBIX U HEMHEPLHAIBLHBIX CUCTEMAX
OTCYETA.

[TprHOMIT OTHOCUTEIBHOCTH.

Kauenune nByX HLWIMHAPOB WM IIAPOB Pa3HOW MAacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIILHO HEMHEPLUHUAIBHON CUCTEMBI OTCUETA.

CpaBHEHUE PABHOAECHCTBYIONIEN PUIOKEHHBIX K TETY CHJI C TPOU3BEICHUEM
MAacCChI T€Jla Ha €r0 YCKOPEHHUE B MHEPLMAIbHON CUCTEME OTCUETA.

PaBeHCTBO CuJl, BOZHUKAIOIIMUX B PE3YJIbTATE B3AUMOACHCTBHS TEIN.

N3mepeHue Mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MA/ICHUH.

LleHTpoOeKHBIE MEXAHU3MBI.

CpaBHEHHUE CUIT TPEHUS TTOKOS, KAYEHHUS U CKOJIbKECHUSL.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre paBHOACUCTBYIONIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BpPEMEHHU JABWKEHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €r0 MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B NPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

N3ydyeHune NBUKEHUS CUCTEMBI TEI, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
NErKui OJIOK.

N3mepenue kodpdunreHTa TpeHUs: MO BeIUYUHE YrioBoro koddduiimenrta
3aBUCUMOCTH Frp(N).

HccnenoBanue nBukeHHs] OpycKa MO HAKIOHHOM IUIOCKOCTH C MEPEMEHHBIM
K03 (OULIMEHTOM TPEHHUSI.

N3ydyeHue ABMKEHUS Tpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpAoe Teno. llocTymarenbHoe M BpamlaTeNbHOE ABU)KEHUE
TBEpAOro Tena. MOMEHT CHJBl OTHOCHTENIBHO OCH BpameHus. llimedo cuibl
CrnoxxeHue cui, NPUIIOKEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

VY ciioBus paBHOBECHS TBEPIOTO TENA.

YcToitunBoe, HEyCTOWYMBOE, O€3pa3IMUHOE PABHOBECHUE.

TexHnueckne YCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOMUTENbHBIA KpaH, pelI€TYaThle KOHCTPYKIUU.

Hemoncmpayuu.

VY ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopruvie padomol, RPAKMUKYM.

HccnenoBanue ycinoBUUW PpPAaBHOBECHsSI TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAILCHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M pacu€T CHII YIPYTOCTH.

N3ydyeHune ycTOMYMBOCTH TBEPAOrO TEJA, UMEIOLIETO MJI0MAAb OMOPBI.

Tema 4. 3axonwl coxpanenusn é mexanuke.

HNmiynbec MaTepranbHOM TOUYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LlenTp Mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTPa Macc.

MmIysibe CHJIbI M ©3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTuBHOE BUKEHHE.

MoMeHT umIynbca MarepualbHOM TOYKM. lIperncraBieHue o COXpaHEHHUH
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

Pabora cunbsl Ha MajJoM W Ha KOHEYHOM nepeMeunieHuu. Ipaduueckoe
pesicTaBiIeHuEe pabOThl CUJIBL.

MoOnHOCTb CUJIBL.

Kunernueckass 3Heprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOU YJHEPTUU MATEPUATIBHON TOUYKHU.



[ToTeHIManbHble W HENOTEHIMWAIbHbIC CWIbL. lloTeHUMaNbHAsT SHEprusl.
[TotenmnuanbHas sHEeprust ynpyro aehopMHUpOBaHHON NpykuHbl. [loTeHnnanbpHas
SHEPrus Tejia B OJTHOPOJHOM I'PaBUTALIMOHHOM ToJie. [loTeHunansHas SJHeprus Tesna
B TPaBUTAIMOHHOM II0JIE OJIHOPOJHOrO Imapa (BHYTpHM W BHe Mmiapa). Bropas
KOCMUYECKast CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOTHI HETIOTEHITMATIBHBIX CHJI C U3MEHEHHUEM MEXaHHUYECKOW YHEPTUn
CUCTEMBI T€Jl. 3aKOH COXPAHEHHSI MEXaHUYECKOW YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHyM sl MICATBHOM KUIAKOCTH KAaK CIEACTBUE 3aKOHA
COXPAHEHUSI MEXaHUYECKON IHEPIUH.

TexHnueckrue yCcTpoMCTBa U TEXHOJIOTHYECKUE MPOLIECCHI: IBUKECHUE PAKET,
BOJIOMET, KOTIEP, IPY>KUHHBIN MUCTOJET, THPOCKOT, (PUTYpHOE KaTaHUE HAa KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHHs UMITYJIbCa.

PeakTuBHOE IBUKEHHUE.

N3mepenne MOITHOCTH CUIIBL.

N3MmeHeHre sHepruu Teja Ipyu COBEPIIICHUU pabOTHI.

B3anMHble NpeBpanieHuss KUHETHYECKOM W IMOTEHUHAIbHOW SHEPruil Impu
JNEUCTBUH HA TEJIO CUJIBI TSIKECTH U CUJIbI YIIPYT OCTH.

CoxpaHeHue SHEepruu Mpu CBOOOTHOM IaJIEHHUU.

Yuenuueckuit skcnepumenm, nadbopamopmnsie padomsol, NPAKMUKYM.

N3mepeHue nMnysbca Teaa 1o TOpMO3HOMY ITYTH.

N3mepenure Cuibl TATH, CKOPOCTH MOJIEH SJIEKTPOMOOMIISI 1 MOITHOCTH CHJTBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TeJa C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHUsI UMIYJIbCA MIPU YIIPYTOM B3aUMO/ICHCTBUHU.

N3mepenne KNHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHVE U3MEHEHHS TTOTCHIIMALHON YHEPTUHU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

OmnpeneneHue pabOThI CHIBI TPEHHSI TIPHU JIBWKCHHH Tella MO0 HAKJIOHHOW
IIJIOCKOCTH.

Paznen 3. MosekyssipHas pu3srka 1 TepMOAMHAMUKA.

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUYUECKOU Meopul.

OcHOBHBIC TIOJIOKEHUSI MOJIEKYIsipHO-KuHeTHdeckol teopun (MKT), wux
onbITHOE 00ocHOBaHuE. Juddysus. bpoyHoBCkoe ABMKEHHE. XapaKTep ABUKEHUS
Y B3aMMOJECHCTBUS YacCTHUI] BellecTBa. Monenn CTpOEHUs Ta3oB, XKUIAKOCTEH M
TBEPIBIX TN U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojienell. Macca u
pa3mepbl MoJiekya (atomoB). KonnuectBo BemectBa. [loctosinnas ABorapo.



TertoBoe paBHOBecue. Temmeparypa u crmocoobsl e€ u3mepenus. Illkama
teMueparyp Llenbcus.

Mopenps uaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHUIIBI
rasa JIBMXKYTCS XaOTUYECKHU U HE B3aUMOJEUCTBYIOT APYT C IPYTOM.

['azoBble 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KensBuna). 3akon JambroHa. M3ompoiieccsl B
UJCaJbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
IpeJICTaBJIEHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3b  MEXIy [JIaBJICHMEM H  CpeIHEW KHUHETHUYECKOHM  DSHepruewu
NOCTYNATEAbHOIO TEMJIOBOIO JBM)KEHHS MOJEKYN HACAIbHOro ra3a (OCHOBHOE
YPaBHEHHE MOJIEKYISIPHO-KMHETHYECKOW TEOPUH UIECATLHOIO Ia3a).

CBsi3b a0COTIOTHON TEMITEpaTyphbl TEPMOIMHAMUYECKON CUCTEMBI CO CPEIHEN
KMHETUYECKOW dHEPrUeH MOCTYNATENbHOr0 TEMIOBOTO ABUKEHHS €€ YaCTHLL.

TexHnueckne yCTpPOHWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETP,
OapomeTp, MoJlydueHue HaHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu 1BHUXEHUS YaCTHL] BEIIECTBA.

Mopenb OpOyHOBCKOTO ABMXKEHUS.

Buneoponmk ¢ 3anuchbio peasbHOro OpOyHOBCKOTO IBHXKEHHUS.

Juddy3ust KuaKoCTeH.

Mogens onbita IlITepHa.

IIputsxenne MOnEKyI.

Mopenu KpucTauIndecKux pemeEToK.

Habmonenue u uccneaoBaHre U30IpoIeccoB.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoul, npaKmuKym.

HccnegoBanue mpolecca YCTAHOBJIEHHS TEIUIOBOI'O PAaBHOBECHS IpU
TETIO0OMEHE MEXKIY TOpsiuel U XOJIIOAHOM BOIOM.

W3ydyeHne W30TEpMUYECKOro IMpolecca (PeKOMEHJAOBAHO HCMOIb30BaHUE
1udpoBoit 1aboparopun).

N3ydenune n30XopHOro mporecca.

N3ydenue nzobapHoro mporecca.

IIpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (TJl) cuctema. 3agaHue BHEUIHUX YCIOBUM JJis
TEPMOJAVMHAMHUYECKON cuCcTeMBbl. BHenHue u BHyTpeHHue napamerpsl. [lapameTpsl
TEPMOJUHAMHUYECKOU CUCTEMBI KaK CPEIHUE 3HAUCHUS BEJIMYUH, OITMCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHamMuku. Camonpou3BOJIbHAs — pejlakcanus
TEPMOJAVMHAMHUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mopenb uIeanpHOrO0 Tra3a B TEPMOAMHAMHKE — CHCTEMA YpPaBHEHUN:
ypaBHeHHEe MeHnneneeBa—KianeipoHa U BBIPAKEHUE [JI1 BHYTPEHHEU SHEPrUU.
VYcnoBus TMPpUMEHUMOCTH 3TOM MOJIETIN: HU3KAas KOHIEHTPAILMS YaCTUI], BHICOKHE
TeMIepaTypbl. BeipakeHue 1uisi BHYTPEHHEN SHEPTHUU OJHOATOMHOIO HJIEAIBHOTO
rasa.

KBazucratnueckre 1 HECTaTUYECKUE MTPOLIECCHI.

DOnemenTapHas paboTta B TepMoaAMHAMUKe. Beraucinenue paboTel mo rpaduky
npoiiecca Ha PV-auarpamme.

Termmonepenaya  kak  cmocod  WM3MEHEHWST  BHYTPEHHEH  DHEPruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss paborel.  KoHBekmus,
TEIJIONMPOBOHOCTD, U3JTy4YEHHUE.

KomnyectBo Tertorel. TennoéMkocTh Tenma. YaenpHas W MOJSIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHWEe Maiiepa. YaenpbHas TEIUIOTa CropaHus
TomMBa. Pacyér KoauvecTBa TEINIOTHI Opu Termonepenade. Ilonstue 00
aanabaTHOM Ipoliecce.

IlepBbIit 3aKOH TEPMOIAUHAMUKHU. BHYTpeHHss sHeprus. KonnuecTBo TEIIOThI
U paboTa Kak MeEpbl HU3MEHEHMS BHYTPEHHEH SHEPruu TEPMOJIUHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TepMOJIMHAMHKY JIJIs1 PABHOBECHBIX MTPOLIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMHYECKON CHUCTEMbI MPOXOAUT €IUHCTBEHHAs
aguabaTa. AOCONIIOTHAsI TeMIIepaTypa.

BTopoii 3aK0H TepMOJMHAMUKH JIJ1s1 HEPAaBHOBECHBIX MTPOLIECCOB: HEBO3MOKHO
nepeiaTh TEIIOTY OT O0JIee XOJIOAHOTO Tea K 0oJiee HarpeToMy 0e3 KOMIICHCAIi!
(Knay3uyc). HeoOpaTumocTh NpupOIHBIX MTPOLIECCOB.

[TpuHumme! nectBus TerioBbix MamuH. KIT/.

Maxkcumansnoe 3Hauenue KII. [ukn Kapno.

DKOJIOTMYECKHUE ACTEKThl MCIOJb30BAaHUS TEIUIOBBIX JBUTareneil. TemioBoe
3arpsi3HEHNE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOHCTBA M TEXHOJIOTHYECKUE MPOLECCHI: XOJOIWIbHHUK,
KOHJUITMOHED, AW3CNbHBIA W KapOIOpaTOPHBIA JBHUTATENH, MapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUUS «TEIUIOBBIX» OTXOJOB C
MCITOJIb30BAaHUEM TEIJIOBOI'O HACOCA, YTHIIM3AIUs OMOOPTraHUYECKOrO TOIINBA IS
BBIPAOOTKH «TEIIOBOI» U 3JIEKTPOIHEPT M.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aAnadaTHYECKOM paclIupeHuHN.

Bo3nymHoe orauso.

CpaBHEHUE yIeTIbHBIX TEMJIOEMKOCTEN BEIIECTB.

CniocoObl UI3MEHEHUSI BHYTPEHHEH SHEPTHUU.

Hccnenosanue aqnabaTHOro mpolecca.



KoMIbroTEpHBIE MOJIENHN TEIUIOBBIX JBUTATEICH.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

N3mepenne ynenbHON TEMIOEMKOCTH.

HccenenoBanue nponecca OCTHIBaHKS BELECTBA.

HccnenoBanue aquabdaTHOro mpoiiecca.

M3ydyeHne B3aMMOCBSA3M SHEPIMU MEXMOJEKYISIPHOIO B3aUMOJACHCTBUS U
TEMIIepaTypbl KUIIEHUS KUIKOCTEM.

Tema 3. Azpecammnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[Tapoob6pa3zoBanue u koHAeHCcanus. Micnapenue u kumneHue. Y aebHas TerioTa
napooOpa3OBaHMUs.

HacpllieHHbIE M HEHachllleHHblE mapbl. KauecTBeHHas 3aBHCHMOCTH
IJIOTHOCTH M JIaBJIEHUS HACBILIEHHOT O I1apa OT TEMIIEPATyphl, UX HE3aBUCUMOCTb OT
00BbEMa HACBILLIEHHOTO Napa. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUs OT JaBJICHUS B
AKUIKOCTH.

BrnaxxHocTs Bo3nyxa. AOCONIOTHASE U OTHOCUTENIbHAS BIAXKHOCTb.

Teépnoe teno. Kpucramnueckue u aMmoppHbie Tena. AHU30TPOIHS CBOMCTB
KpuctayuioB. [lmaBiieHMe W KpucTtaim3anus. Y IeJIbHas TEIUIOTa IIJIABJICHMS.
CyOaumanus.

Hedopmannu tBEpAOro Tena. Pactsxenue u cxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux aedopmariuii.

TemoBoe pacmmpeHue KUIAKOCTEH U TBEPABIX Tel, 00ObEMHOE M JMHEHHOE
paciupenre. AHTapMOHU3M TEIJIOBBIX KOJIEOAHUN YacTUIl BEUIECTBA KaK MPUYMHA
TEIJIOBOTO PACIIMPEHUs TeJ (Ha Ka4eCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEpruu B (Ha30BBIX MEPEXOAAX.

VYpaBHeH#He TerIoBoro Oaianca.

IToBepxHocTHOE HaTsKeHHE. KOd(OUIMEHT MOBEPXHOCTHOIO HATSHKEHUS.
Kanumiapusle sBienns. J[aBneHue nox NCKPUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

Texnuyeckne ycTpoWCTBA M TEXHOJOTHYECKHE IPOLECCHL:  KUAKUE
KPHUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Hemoncmpayuu.

TerutoBoe pacmmpeHue.

CBoiicTBa HACHIILICHHBIX MMapOB.

Kunenue. Kurnenne npy NOHWKEHHOM JIaBJICHUN.

N3mepeHune cuibl MOBEPXHOCTHOTO HATSIKEHUS.

OnBITHI C MBUIBHBIMU IJIEHKAMH.

CmauuBaHue.

Kanusipable siBlieHus.

Mopaenn HEeHBIOTOHOBCKOM KHUIKOCTH.



CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBaHre HarpeBaHus U IJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasr negopmariuii.

Hab6mronenne mansix aedopmariui.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3yuenune 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mepenne yaeapHOM TEeIUIOTHI TIJIaBJICHUS JIbIa.

N3yuenue CBOMCTB HACHILEHHBIX I1aPOB.

M3mepenne aOCONIOTHOM BIQXXHOCTH BO3JyXa W OIEHKAa MacChl IapoB B
NOMEUIEHUU.

N3mepenne kordduimeHTa moBepXHOCTHOTO HATSIKEHUS.

N3mepenune moayns FOHra.

HccnenoBanue 3aBucUMOCTH  JedopMmaliid  pe3ruHOBOro obpasua ot
IIPUJIOKEHHOU K HEMY CHUJIBL.

Paznen 4. dinekTrponuHaMuKa.

Tema 1. Inekmpuueckoe noJe.

OnekTpu3anus Tell U €€ NPOsABIECHUA. ODJNEKTpUYECKHM 3apsn. JlBa Buna
AIEKTPUYECKUX 3apsfaoB. [IpOBONHMKH, AWANEKTPUKH U  MHOJIYIPOBOJHUKH.
DJIEMEHTAPHBIN AJEKTPUYECKUH 3apsA/l. 3AKOH COXPAHEHHUS SJIEKTPUUECKOr0 3apsiaa.

B3aunmoperictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH KyoHa.

DnekTprueckoe nose. Ero neiictBue Ha 3IEKTPUUYECKUE 3apsIbl.

Hanpsok€aHocts  anmekTpuueckoro  modsi.  [IpoOueiii  3apsa.  Jlunum
HANPsLKEHHOCTH AJIEKTPUUYECKOro 1mojst. OTHOPOJHOE AJIEKTPUUYECKOE MOJIE.

[ToTeHIHATBHOCTD AJIEKTPOCTATUYECKOrO ToJid. Pa3HOCTh MOTEHLMANOB U
HanpspkeHue. [loTeHnManbHas 3HEprus 3apsia B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuMan 3neKTpOCTaTUYECKOro nojs. CBsA3b HANPSKEHHOCTH TOJI U PA3HOCTU
MOTEHIMAIOB JUISI 3JIEKTPOCTATUYECKOrO IOyl (Kak OJAHOPOJHOIO, TakK M
HEOJIHOPOJHOTO).

[IpyuHUIMT CyNIEpNO3UIINY IEKTPUUECKUX MOJIEH.

[Tome Toueunoro 3apsma. [lome paBHOMepHO 3apsikeHHOW cdepnl. [lome
PaBHOMEPHO 3apsiKEHHOro Mo o0BEMY mapa. [lome paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JMHUN HanpsKEHHOCTH 3THX TOJEH H
AKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B JIIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECHUS 3apsA/10B.

JvanexTpuku B DJIEKTPOCTaTHUYECKOM  TIOJE. Jlnanexrprueckas
IIPOHUIIAEMOCTH BEILIECTBA.

Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIIOCKOTO
KOH/JIEHCATOpa.



[TapannenbHOe coeMHEHNE KOHIeHCaTOpoB. [locnenoBaTenbHOE COETMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsLKEHHOTO KOHJIEHCATOoPa.

JIBrKeHHE 3apsyKEHHOM YaCTULBI B OJHOPOJIHOM 3JIEKTPUUYECKOM I10JIE.

TexHnueckne yCTPOMCTBA M TEXHOJIOTHYECKHE IMPOLECCHL: AJIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTaTUUECKasl 3aluTa, 3a3eMJICHHUE DJIEKTPONpPHOOpPOB,
KOHJIeHCATOphI, reHeparop Ban ae I'paada.

Hemoncmpauuu.

Y CTpONCTBO M NMPUHIUIT IEUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX TIACTHUH.

Mopnens snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUUYECKOM IOJIE.

DJeKTpocTaThuuecKas 3amuTa.

Y CTpONCTBO U JEUCTBUE KOHAECHCATOPA OCTOSIHHOM U IEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOU[aJH
IJIACTHH, PACCTOSTHUS MEXAY HUMHU U JUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOr0 MOJIA 3apPSKEHHOT0 KOHIEHCATOpA.

3apsiaKa U pa3psliKka KOHJIECHCATOpa 4Yepe3 PE3UCTOP.

Yuenuueckuii sxkcnepumenm, nadbopamopnsie padomeol, npaKkmuxKym.

OneHka cui B3aMMOJIEVCTBUSA 3aPSKEHHBIX TEL.

HaGmronenne npeBpalieHus SHEPrun 3apsDKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
V3JIyYEHHS CBETOANO/A.

N3yyeHne npoTekaHusi TOKA B LIENU, COAEPKALLEN KOHAEHCATOP.

Pacnipenenenue Pa3HOCTHU MOTEHIINAJIOB (HampsHKEeHUs) pu
MIOCJIEIOBATEIBHOM COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsana KOHACHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuiecKuil mok.

Cuiia Toka. IlocTosSIHHBIN TOK.

VYcnoBusi CylIeCTBOBAHMS MOCTOSHHOIO J3JIEKTPUYECKOrO TOKa. McTouHmkm
toka. Hanpspoxkenne U u DJ1C &.

3akoH Oma [J1s y4acTKa LEeTu.

DIIEKTPUYECKOE CONPOTUBIICHHUE. 3ABUCUMOCTD COITPOTUBIIEHUS OHOPOIHOTO
IIPOBOJHMKA OT €ro JUIMHbl W IUIOLIAJHA IIONEPEYHOr0 CEYEHUs. Y AEJIbHOE
CONPOTUBIICHUE BEUIECTBA.

ITocnenoBarenpHOE, MapaUIEIbHOE, CMENIAHHOE COCAUHEHUE IPOBOIHUKOB.
Pacuér pa3BeTBnEHHBIX AekTpudeckux neneil. [Ipasuna Kupxroda.

Pabora snextpuueckoro Toka. 3akon [xoynsa—Jlenna.



MONIIHOCTh 3JIEKTPUYECKOrO TOKAa. TersoBas MOUIHOCTh, BbIAEISAEMas Ha
pe3ucrope.

OJ1C 1 BHyTpEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA. 3aKOH OMa 715 TTOJTHON
(3aMKHYTOH) »aneKkTpudeckod 1enu. MolrHocTh HCTOYHMKa ToKa. KopoTkoe
3aMbIKaHHE.

KoHnaeHcaTop B 1ienu MoCTOSHHOIO TOKA.

TexHuyeckne ycTpoMCTBA M TEXHOJOTMYECKHE MPOLECCHL: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK IIIEKTPUUECKONU DHEPTUH.

Hemoncmpayuu.

N3mepeHure cuibl TOKa U HAPSKEHUS.

HccnenoBanne 3aBHCHMOCTH CHJIBI TOKa OT HAaIpsSOKEHUS NI PE3UCTOpA,
JaMIIbl HAKAJIIMBAHMS U CBETOIMO/A.

3aBUCHUMOCTb COINPOTUBJIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBL,
IJIOLIAAM MOMEPEYHOI0 CEYEHU U MaTepuaa.

HccnenoBaHre 3aBUCUMOCTHU CHIIBI TOKA OT CONMPOTUBIICHHUS MIPU ITOCTOSIHHOM
HaIpsKCHUH.

[Ipssmoe n3mepenne DJC. KopoTkoe 3aMbIKaHME rallbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHEIrO0 CONPOTUBIICHUS.

Cnoco0OnI coequHeHNs] UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH HOTEHIUAIOB MEXY MOJ0CAMH HCTOYHUKA TOKA OT
CHWJIBI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

HccnenoBanne CMEIIAaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3MepeHure yneabsHOro ConpoTUBICHUS! TPOBOJHUKOB.

HccnegoBanue 3aBUCMMOCTHM CHJIBI TOKA OT HaOpsDKEHUs IS JIAMITBI
HaKaJIMBaHUA.

VYBenuueHue npejiena u3MEPEHUs: aMrnepMeTpa (BoJIbTMETPA).

N3mepenue DJ1C 1 BHYTpEHHET O COMPOTUBIICHHS] UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd J/]C raapBaHMYECKOrO 3JEMEHTAa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKAHHH.

HccnenoBanue pa3HOCTH NOTEHIIMATIOB MEXY IMOTOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B 1IEMH.

HccnenoBanre 3aBUCUMOCTH MOJE€3HOM MOUTHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3inuyuHblx cpeoax.

DOneKkTpudeckass NPOBOAMMOCTh  PA3JIMYHBIX  BEUIECTB.  DJIEKTPOHHAS
IPOBOJAMMOCTD TBEPIBIX METAIOB. 3aBHUCHUMOCTb CONPOTUBIIEHUS METAJUIOB OT
Temrieparypbl. CBEpXIPOBOJIUMOCTb.

DneKkTpudecKkuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TonynpoBOAHUKH. CobcTBeHHas u MpUMECHast IIPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JTHCCOLUALIMS.
DnekTponus. 3akoHsl Dapanes 1y AIEKTPOIn3a.

DIJIEKTpUUYECKU TOK B ra3zax. CamMOCTOSITENIbHBIN M HECAMOCTOSATEIIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENBHOTO pa3psaa. Momuus. [1na3ma.

TexHuyeckrue yCTpOMCTBA M IPAKTUUECKOE MNPUMEHEHUE: Ta3opas3psiaHble
JaMIIbI, SJIEKTPOHHO-Iy4YeBas TpyOKa, MOJYIPOBOJAHUKOBBIC MPUOOPHI: MO/,
TPaH3UCTOP, (POTOMOI, CBETOAMO/I, TajbBaHNKa, pad)MHUPOBAHUE MEH, BBHITIJIABKA
AITIOMUHHUS, SJIEKTPOHHASI MUKPOCKOMHSI.

Hemoncmpayuu.

3aBUCHUMOCTh COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHsl 3nekTpoaun3a dapanes.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

CpaBHeHUE TPOBOAMMOCTH METAJUIOB U MOJYIPOBOJIHUKOB.

OIHOCTOPOHHSS TPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

Hab6mronienue anekTposusa.

N3mepenue 3apsaa OAHOBAJIEHTHOTO HOHA.

UccnenoBanne  3aBUCHUMOCTH  CONPOTHUBIICHHS  TEPMOPE3UCTOpPA  OT
TEMIIEPaTyPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

Du3nYeCKHH NMPAKTHKYM.

CriocoOb1 u3MepeHus: PU3NIECKUX BEIMUUH C UCTIOJIb30BAaHUEM aHAIOTOBBIX U
U(POBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOITIOTHBIE M OTHOCHTEJIbHBIC TIOTPEIIHOCTH U3MEPEHUN (HU3UIECKUX BEIINYHWH.
OueHka rpaHul] NOrPEuIHOCTEN.

IIpoBeneHMe KOCBEHHBIX H3MEPEHUM, HCCIENOBAaHUM  3aBUCHUMOCTEU
bu3nUecKNX BEIMYMH, MPOBEPKAa NPEIJIOKEHHBIX THUIOTE3 (BBIOOP W3 PadoT,
OMMCAaHHBIX B  TEMATHUYECKUX  pa3feinax «YUYECHHMYECKHH  OSKCIEPUMEHT,
1abopaToOpHbIC PAdOTHI, TPAKTUKYM) ).

MesknpeaMeTHbIe CBSI3H.

N3ydenue kypca ¢pusznku yriayoaéHHoro ypoBHs B 10 kiiacce ocyIiecTBIseTCs
C YYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MAaTHKH,
Ouonoruu, XuMuM, reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuoie nOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHOZ20
no3HanuA: SIBIIEHUE, HaydHbIM (akT, rumnore3a, (unyeckas BeIUUYMHA, 3aKOH,



Teopusi, HaOIIOJIEHHWE, OKCIEPUMEHT, MOJICIMPOBaHUE, MOJeIb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEpUTEIIbHBIE TPUOOPHI, Iu(poBas JadbopaTopusi.

Mamemamuxka: penieHUe cucTeMbl ypaBHeHUH. JluHelHas QyHKUUA,
napaboia, runepOosna, ux rpaguky u cBorcTBa. TpUroHOMETpUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHIECKOE TOXKICCTBO.
BekTophl 1 MX TPOEKIIMKM Ha OCH KOOPJIMHAT, CI0OKEHUE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KHUBOW mpupoje, nuddysus, ocMoc,
TEMI000MEH JKHUBBIX OPraHW3MOB, TEIJIOBOE 3arpsA3HCHHE OKPYKAIOIICH Cpebl,
yTUJIM3ausl OMOOPraHUYECKOro TOIUIMBA IS BBIPAOOTKH  «TEIUIOBON» W
AJIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSDKCHHUE W KaTUJUTIIPHBIC SIBJICHUS B TIPUPOJIE,
AIIEKTPUUECKUE SIBJICHHS B )KUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOSHUE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, MOJydyeHHEe HaHOMaTepHaJioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TEJ, KUAKOCTEH M Ta30B, KUJIKHE KPUCTAILIBI, DJICKTPHUICCKUE CBOMCTBA
METAJUIOB,  DJICKTPOJIUTHYECKAas  JUCCOIMAIlUsI, TallbBaHWKA, DJICKTPOHHAsI
MHUKPOCKOTIHS.

T'eozpaghua: BnaxxHoCTh BO31yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozua: nipeoOpa3zoBaHUE JABMXCHUI C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOr0 W JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKITMH
(KpOHIITEIH, peméryaTbie KOHCTPYKIIMH), MCIOJIB30BAHHE 3aKOHOB COXpaHEHUs
MEXaHWKA B TEXHUKE (THPOCKON, BOJOMET W APYTHE), NBUTATEIh BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOIUIBLHUK, KOHAUIIMOHEP, TEXHOIOTUH
MOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHCJIE€ HAHOMAaTepHAJIOB, W
HAHOTEXHOJIOTHH, DJIEKTPOCTAaTUYeCKas 3aluTa, 3a3eMJICHUE DSJICKTPOI PUOOpPOB,
ra30pa3psIHbBIE JIAMITHI, TTOJTYIIPOBOTHUKOBBIC MPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. dinekTrpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3anmoaelicTBUE TOCTOSSHHBIX MArHUTOB M IMPOBOJAHUKOB C  TOKOM.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOuMn cynepno3nnuun
MarHWTHBIX TTOJIEN. JINHUY MarHUTHOW MHAYKIIHU.

MarnutHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Opcrena.

Cuiia Amniepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHiia, €€ HanpaBlI€eHUE U MOYJb. [[BUKEHHUE 3apsiKEHHOW YaCTHUILIBI
B OJTHOPOJHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

MaruauTtHoe nose B BeniecTse. DeppoMarHeTuky, napa- u 1MaMarHeTUKHU.



TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: MPUMEHEHHE
IIOCTOSTHHBIX MAarHuTOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOHU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHULL.

Hemoncmpayuu.

Kaprnaa  nuHWA  WMHOYKOMM  MAarHATHOTO  MOJS  IOJOCOBOTO U
OJJKOBOOOPA3HOI'0 OCTOSTHHBIX MArHUTOB.

Kaprrna nuHMA MarHuTHOM MHIYKIIAM TIOJIS JUIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKU C TOKOM.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cunbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

HaOmronenune nBU>KeHUs MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD JNENUCTBUS AJIEKTPOU3MEPUTEILHOTO npubdopa
MAarHUTORJIEKTPUYECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccenenoBanne MarHUTHOTO ITOJIS HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOUCTB (peppOMarHeTUKOB.

HccenenoBanne NeUCTBUSA IOCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunel Amiepa.

N3ydyeHune 3aBUCHMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM UHAYKIIAY HA OCHOBE U3MEPEHUSI CUIIbI AMIIepa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBeHne 3JIEKTpPOMAarHUTHOM MHAYKUMHM. [lOTOK BEKkTOpa MarHUTHOU
uaaykiud. OJC uwHAyKuMW. 3aKOH JJIEKTPOMAarHuTHOW uHAykuuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

OJC wHAYKUMH B MNPOBOAHUKE, NBUXKYLIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

IIpasuio Jlenna.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LEMH TMOCTOSHHOTO TOKAa.
SABnenne camonHaykuuu. 9J{C caMOMHIYKIIHH.

DHeprus MarHUTHOTO TTOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHn4eckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: WHIYKIIMOHHAS
11€4Yb, COJICHOM], 3allUTa OT DJICKTPU3ALUUA TN IIPU IBUKCHUU B MArHUTHOM I10JI€
3emiu.

Hemoncmpayuu.

HaGmronenue siBieHHs 3JIEKTPOMarHUTHOM WHYKITUH.

UccnepoBanne 3aBucumoctn JDJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO IOTOKA.



ITpaswuiio Jlenua.

[Tanenue maruura B aJIlOMMHHEBOM (MEIHOM) TpyOe.

SIBrieHME CaMOMHYKIINH.

HccnenoBanne 3aucumoctu DJIC caMOMHAYKIMU OT CKOPOCTH HW3MEHEHUS
CHWJIBI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

OnpeneneHne MHAYKIIMU BUXPEBOIO MarHUTHOTO MOJIS.

HccnenoBanue IBICHHUS] CAMOWHTYKLIUU.

COopka MoJenu 3IEKTPOMAarHUTHOTO FreHepaTopa.

Pa3znen 5. KoneOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Koneodarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarnueckoe U TUHAMUYECKOE OIMMCaHUE.
DHepreTuuecKoe OIMMcaHue (3aKOH COXpPaHEHUS MEXaHHYeCcKoW 3Hepruu). BeiBon
JMHAMHYECKOTO OMHCAaHUsI TAPMOHHYECKHUX KOJICOAHUM M3 MX SHEPreTUYECKOro U
KMHEMaTUYECKOr0 OMUCAHHUS.

Amvmutyna u ¢aza kosneOanuil. CBsI3b aMIUIUTYIBI KOJIEOAHUN HCXOHOM
BEJIMYMHBI C aMIUTUTYAaMU KoJeOaHUul €€ CKOPOCTU U YCKOPEHHS.

[leprion u uacrora kosneOanwmii. [lepron ManbixX CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YecKoro wmastHuka. llepmon cBOOOIHBIX KOJEOAHUH MPYKUHHOTO
MasTHUKA.

[Tonstue o 3aryxaromux kKonedanusx. BeinyxeHHbsie konedanus. Pezonanc.
Pe3onancHas kpuBas. BimsHue 3aTyXxaHuss Ha BHJ PE30OHAHCHOM KpPUBOM.
ABTOKOJICOaHMS.

TexHnueckne ycTpoHCTBa M TEXHOJOTMYECKUE MPOLECCHI: METPOHOM, Yachl,
Kauyelu, My3bIKaJIbHbIE HHCTPYMEHTBHI, cerficMorpad.

Hemoncmpayuu.

3anuck K01e0aTeabHOro IBUKECHHUS.

HaOmonenne He3aBUCUMOCTH MEPHOJa MaIbIX KOJIGOaHH Ipy3a Ha HUTH OT
aAMILTUTY/IBL.

HccnenoBanue 3aTyxaronux KoJieOaHUuM U 3aBUCUMOCTHU MTEPHO/Ia CBOOOTHBIX
KOJI€0aHMI OT CONMPOTUBIICHUS.

HccnenoBanue konebaHUl Trpy3a Ha MacCHUBHOM NPYXKHHE C LENbIO
(opMupOBaHUs MPEACTABICHUNA 00 HI€ATLHON MOJIEIN NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPruu Npu KoeOaHUIX Ipy3a Ha MPYKHUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3mepenue mnepuoaa CBOOOAHBIX KOJEOAHMM HUTSHOTO U MPYKUHHOTO
MasITHUKOB.

N3ydeHune 3akOHOB ABMKEHUS TENa B X0J1€ KOJICOaHUI Ha YyIIPYroM IO/BECE.

N3ydyeHne NBUKEHUS HUTSIHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHHS aMIUTUTY/IbI 3aTyXalOIUX KOJeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJICOaAHUH.

Tema 2. InekmpomazHumnele Koaedanus.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
uaealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUIUTYAbI
3apsiia KOHACHCATOpa ¢ aMIUIUTY10M CHITBI TOKa B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHUS SHEPrUu B HI€aIbHOM KOIeOaTeIbHOM KOHTYE.

3aTyxaroiume AJIEKTPOMArHUTHbIE KoJIeOaHus. BriHYX/1€HHBIE
AJIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepeMeHHBId TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JICHCTBYIOICE 3HAYCHHWE CHUJIBI TOKA W HANPSOKCHUS TPU pa3audaHon (opme
3aBHCHUMOCTH IIEPEMEHHOI 0 TOKA OT BPEMEHH.

CuHycouJanbHbI TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJAEHCATOp M KaTyllKa
WHJIYKTUBHOCTH B L€ CUHYCOUJAJILHOIO MEPEMEHHOIo TOKa. PE30HAHC TOKOB.
Pe3onanc HanpskeHUN.

Nneanwubiit  Tpanchopmatop. IlpousBoacTBo, mepemadya u moOTpeOieHUE
3JIEKTPUYECKON IHEPTUU.

OKOJIOTMYECKHE PHUCKH TMPU MPOU3BOJACTBE 3JeKTposHepruu. Kynbrypa
UCIIOJIb30BAaHUS AJICKTPOIHEPTUHU B MOBCEIHEBHOM JKU3HHU.

TexHnyeckrue yCTPOMCTBA M TEXHOJIIOTUYECKHUE ITPOLECCHI: DIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU AJIEKTpOIepeay.

Hemoncmpayuu.

CB0OOAHBIE 3JIEKTPOMATrHUTHBIE KOJICOAHMS.

3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepatop He3aTyXarMIMX IEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMArHUTHOTO TEHEPATOPA.

BriHyKIeHHbIE CHHYCOUAIbHBIE KOJICOaHUSI.

Pe3ucrop, karynika MHIYKTUBHOCTH U KOHJIEHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanCc mpu MOCIENOBATEIBbHOM COCIMHEHUM PE3UCTOPA, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO U IPUHIIMIT ASUCTBUS TpaHchopmaTopa.



Mogenb TUHUYU 3AEKTPONeEpeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomol, npaKkmuxKym.

N3yuyenue Tpancopmaropa.

HccnenoBaHne NEPEMEHHOIO TOKA Yepe3 IOCIEA0BATEIBHO COEAVMHEHHBIE
KOHJEHCATOP, KaTYILIKY U PE3UCTOP.

HaOmronenue 35eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAHUMHBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHbie u
npoAoJbHbIE BOJHBL. llepuoa, cKOpoCTh paclpOCTpaHEHHUs] W JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJH: OTpPaXEHHUE, MpeloMIIeHHe, UHTephepeHlus U
mudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TeMOp 3ByKa.

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIECH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3YyYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CpoiicTBa  JJIGKTPOMArHUTHBIX ~ BOJIH:  OTPAXKEHHE,  NPEIOMIICHUE,
noJisipu3anus, uHTephepeHus u qudpaKims.

[lkana 37€KTpOMarHUTHBIX BOJH. [IpuMeHeHne 3JeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3U U TENEBUACHUS. Paguonokamusi.

DIEKTPOMATrHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

TexHnueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeaedoH, CBU-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpayuu.

OObpazoBaHue U pacipoOCTpaHEHHE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kone6momeecst Teno kak MCTOYHUK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

HaGmronenre oTpakeHUs U MPETOMIIEHUST MEXaHUYECKUX BOJIH.

Hab6monenne uarepdepenHinu u qudpakiny MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBoliCcTBa yIbTpa3ByKa U €ro NPUMEHEHNE.

HaGmronenne cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOU H
Y4acTOTOM KOJI€OaHUH.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, TPETOMIICHHE,
noJisipu3auus, audpakuus, “HTephepeHIus.

O6HapykeHre HHOPAKPACHOTO U yIbTPa(HOIETOBOI0O U3TyUYCHUH.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3y4yeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3yuenue pacrpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMOnMHENHOE paclpoCTpaHEHHUE CBETAa B OJHOPOAHOM cpene. Jlyd caera.
TodeuHbIil UICTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune n3o0pakeHuil B
iockoM 3epkaie. Chepuueckue 3epkadia.

[Ipenomienue cBeTa. 3aKOHbBI IPEJIOMIICHUS CBETa. AOCOTIOTHBIN MOKa3aTeNb
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTeNb npeaoMiieHus1. [IocTOSHCTBO 4acTOThI
CBETA ¥ COOTHOIIEHUE JJIMH BOJH MPHU MEPEX0JE MOHOXPOMATUYECKOTO CBETA YEPE3
IPAHULY pa3/ieia IByX ONTUYECKUX CpeE.

Xon nydeilt B mpusme. [ucnepcust cBera. CloXHBIA cocTaB O€lI0ro CBETA.
[Ber.

[Tonnoe BHyTpeHHEE OTpakeHue. lIpenenbHblid yrojl MOJHOrO BHYTPEHHETO
OTPaXKEHUS.

Cobuparomue 1 paccenBaronive JuH3bl. ToHkas muH3a. DoKycHOE paccTosHuE
Y ONTHYECKAsl CHJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAaCCTOSIHUSL TOHKOM
cpepuyeckoil JIMH3BI OT €€ TEeOMETPUM U OTHOCUTENBHOIO IOKa3aTels
MIPETIOMIICHHS.

dopmyIia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xopa Jiyda, MPOLIEANIETO JIMH3Y IOJ MPOWU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. llocTpoeHrne W300paKEHW TOYKM W OTpe3Ka MpSIMOU B
COOMpArOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Onrtuueckue npubopsl. Pazpemaromnias crocoOHOCTh. ['1a3 Kak onTuueckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonroBas ontmka. WuTtepdepenmnms cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HHTEp()EpEeHIIMOHHOM
KApTUHE OT JBYX KOTEPEHTHBIX MCTOYHHMKOB. [IpuMepsl KiIacCHYECKHUX
UHTEPPEPECHIIMOHHBIX CXEM.

Hudpakuus cera. JudpakinuoHHas pemérka. YciloBHEe HaOIIOACHUS
[VIABHBIX ~MAKCMMYMOB TIpM MaJACHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

ITonspusanuus ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JIyNa,
nepuckor, (oTtoanmnapaT, MHUKPOCKOM, MPOCKIIMOHHBIA amnmapar, MPOCBETIICHUE
OINTHKH, BOJIOKOHHAS ONTHKA, AU(PPAKIUOHHAS PELIETKA.

Hemoncmpauuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnegoBaHue npeioMIeHus CBETA.

HaOmroenue noinHoro BHyTpeHHEro orpaxkeHusi. Mojenb cBeToBoja.

HccnenoBaHne Xoma CBETOBBIX IYYKOB YEpE3  IUIOCKONAPAJLIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBONCTB M300paKEHU B JIMH3AX.

Mopnenu MUKpOCKomna, TEJIECKONa.

Habmonenne natepdepeHium cBera.

HaOmroneHune nNBeTOB TOHKUX TUIEHOK.

Habmonenne nudpakmuu ceeta.

N3ydenune nuppakimOHHON PEIIETKH.

Habmronerne nudpakiimoHHOTO CIIEKTpa.

Habmronenne nucriepcuu cBeTa.

HaGmonenue nomisipuzanuu cBera.

[IpmeHeHue nosIporuI0B I H3YYEHN MEXaHUYECKUX HAIPSHKCHUIM.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenune nmokasaresns MpeJoMIICHUS CTEKIa.

HccnegoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHHUSL OT BellecTBa (Ha
IPUMEPE KUJIKUX JIUH3).

N3mepenune (hoKyCHOro paccTOSHUS pacCEUBAIOIIMX JIHH3.

[Tonmyuenune u3o0pakeHusl B CUCTEME U3 IJIOCKOIO 3epKajia U JIMH3bI.

[Tonydyenne n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMMYECKUX CUCTEM.

Hab6monenne nudpakinu, nHTEp)EpEHITNN 1 TTOJIAPU3AINHA CBETA.

N3ydyeHne noasipusanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPUKA.

N3yuenne unTepdepeHIINH Ja3epHOro U3TYUEHHs Ha ABYX LIEIAX.

HaGmonenue nucnepcum.

HaOmonenue u uccnenopanue 1udpakiuOHHOTO CIIEKTpa.

N3mepenne nimHbl CBETOBOM BOJIHBI.

[lonydyeHue criekTpa U3IY4eHHsS CBETOAMOJA MPU MOMOIIM AUGPAKIIMOHHON
PELIETKY.

Paznesn 6. OcCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.

['paHUIBI TPUMEHUMOCTH KJIACCHYECKON MeXaHHUKHU. [locTynaTel crienuanbHOM
TEOPUHU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanus  JlopeHiia.
YcnoBue mNpUYMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHU M COKPALIEHUE JTUHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTULBI.

CBsi3b Macchl € SHEPrue U UMIYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPrus
IIOKOSI.



Texnuyeckue ycTpoOHCTBa W TEXHOJOTHYECKHE MPOIECCHI: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIH 3aPsHDKCHHBIX YACTHIL.

YuyeHnuecKkuid SKCIEPUMEHT, Ja0opaTOpHbIE PAOOTHI, TPAKTUKYM.

OnpeneneHue HMMOyJIbCa MW DHEPIUM  PEISITUBUCTCKUX dYacTuil (IO
(doTtorpadusiM TPEKOB 3apsHKEHHBIX YACTULL B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerIoBOE M3NIydeHUEe (M3JIydeHUuEe aOCOIOTHO YEPHOTO Tea).
3akoH cMmemnienus: Buna. 'unoresa [nanka o kBaHTax.

@DoTOHBI. DHEPTUS U UMITYJIILC (DOTOHA.

®oroaddexr. Onwitel A. I'. CtoneroBa. 3akonbl poTodddekra. YpaBHeHHE
OuinmTeitHa 11 gororddexra. «Kpacnas rpanunay Gororddexra.

JaBnenne cBera (B YAcCTHOCTH, [aBJI€HHME CBeTa Ha aOCONIOTHO
MOTJIOMIAIONIYI0 W aOCOJIOTHO OTPaKaI[yl0 NoBepxHOCTh). OmbiTel 1. H.
JleOenena.

BosiHOBBIE cBOMCTBa yactull. Bosusl ae bpoitns. Jlnuna BonHb! e bpouns u
pa3Mepbl  00JacTH JIOKAJM3alMuu JABUXKYIeics uvactuibl. KopmyckynsapHo-
BOJIHOBOH ayanu3M. [{udpakius 351eKTpoOHOB Ha KpUcCTalIax.

Crneunduka nzMmepenuii B MUKpoMupe. COOTHOLIEHUSI HEONpeneaEéHHOCTEN
I'efizenbepra.

TexHnueckne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPOMETP,
dorornement, ¢GOTOAATUYMK, TYHHEIBHBIH MHUKPOCKOI, COJHEYHas Oarapes,
CBETOJINO/.

Hemoncmpayuu.

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO oTodddekra.

HccnegoBaHue  3aBUCMMOCTH  COMNPOTUBIICHHS  MOJYNPOBOJHUKOB  OT
OCBELEHHOCTHU.

Cseroauo.

ConneuHas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue poropesucTopa.

N3mepenue nocrosinuoi [nanka Ha ocHOBe uccienoBanus Goroaddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 CBETOAMO] OT HAMPSIKEHUS.

Tema 2. @uzuka amoma.

OneITHl IO MCCIENOBAHUIO CTpoeHUs aroma. [lmanerapHas monenb aTroma
Pezepdopna.

[Toctrynatsl bopa. M3nydenue u noraoiieHne GoToHOB MpU NEPEXOAE aToOMa C
OJTHOTO YPOBHS SHEPTUU HA IPYTOH.



Buapl ciektpoB. CrIeKTp ypOBHEW SHEPTUU aTOMa BOJOPOA.

CrnoHTaHHOE M BBIHYXJEHHOE M3JydeHue cBeTa. Jlazep.

TexHn4eckrne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTEDP.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabmroieHre MMHENYaThIX CIIEKTPOB.

Y CTpONCTBO U JEUCTBUE CUETYMKA UOHU3UPYIOLIUX YACTHULI.

Ornpenenenyie NJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmronenne nmuHelyaToro CeKTpa.

HccnenoBanne cnekTpa pa3peKEeHHOI0 aTOMapHOrO BOJOPOJIA M U3MEPEHHE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHLIX YACMUY,.

Hyknonnas monens sapa ['eitzen6epra—MBanenko. 3apsn snpa. MaccoBoe
qucio saapa. M3otomsl.

PanunoaktuBHOCTE. Alnbda-pacnaj. ONEKTPOHHBII M TO3UTPOHHBIN Oera-
pacnan. ['amma-u3nydeHue.

3aKOH pPaJMOAaKTUBHOIO pacnana. PannoakTUBHBIE HW30TOIBI B IIPUPOJIE.
CBoiiCTBa MOHU3UPYIOIIETO W3Iy4YeHHUs. BiusHUEe paJMOaKTUBHOCTA HA JKHUBBIC
opranu3Msbl. EcrectBenHblil poH uznydenus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl aapa.

Anepubie peakiuu. [enenue u cuntes suep. Anepasie peaktopsl. [IpoGaemsr
YIIPABJISIEMOIO0 TEPMOSIEPHOIO CHHTE3a. OJKOJOIMYECKHE AaCIEKThl Pa3BUTHS
SIZIEPHOU YHEPrETUKMU.

Mertozsl peructpaiuy U UCCIEIOBAHUS AJIEMEHTAPHBIX YaCTHII.

OyHAAMEHTaIbHBIE B3aUMOJCUCTBUSA. bapHOHBI, ME30HBI U JIENTOHBL
[Ipencrasnenue o CtangapTHON Moaenu. KBapK-Ti0OHHAs MOJENb aIPOHOB.

®usuka 3a npenenamu CrtangaptHod mozaenu. TémHas marepus U TEMHas
JHEPIusl.

EnnncTBO Qusnueckoit KapTUHBI MUPA.

TexHnueckne yCTpoMCTBa U TEXHOJIOIMYECKHE MPOLECCHI: T03UMETP, KaMmepa
Buiibcona, siiepHbIi peakTop, TEPMOSIIEPHBIN peakTop, aToOMHasi 00M0Oa, MarHUTHO-
pe30oHaHCHasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paiioakTUBHOrO ()OHA C UCTOIb30BAHUEM JTO3UMETPA.

N3ydenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTP OPU3UKH.



OTanbl pa3BUTUS aCTpOHOMUHU. [IpUKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKU IS OOBSCHEHHUS IPUPOJIBI
KOCMHUYECKUX 0OBEKTOB.

MeTtonpl aCTpOHOMHUYECKUX HcciaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHUSI.

Bun 3Bé3mnoro nHeba. CosBe3nusi, sSpkue 3BE3MbI, IIAHETHI, MX BUIUMOC
JIBUYKECHUE.

ConHeuHas cucrema.

Comnuue. ConmHeuHast akTUBHOCTh. MicTounuk aHeprun CotHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamma «CrneKTpaibHbIA KJIACC —
CBETUMOCTB». 3BE3bI TJIAaBHOM IIOCJEA0BATEIHLHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3] TJIAaBHOM MOCJIENOBATEIbHOCTU. BHYTpEeHHEE CTpocHuE
3B€3/1. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXOXKICHUU U 3Boionnu CoiHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ['amaktuka. [lonoxxkenue u nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapel. YEpHBIE OBIPHI B sapax
rajaKkTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pa3zoeranue rajmakTuk.
Teopust bonbiioro B3peiBa. PennkroBoe n3nydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnwoenus.

HaGmronennst 3B€3qHOr0 HeOa HEBOOPY)KEHHBIM TJ1a30M C HCIIOIH30BAHHUEM
KOMITBIOTEPHBIX MPWIOKEHUN JJIs ONpe/eeHUs MOJ0KEHU HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/us CeBEepHOro MONylapus U SpKUE
3BE3IBI.

HaOmonenuss B Tenmeckon JlyHbl, TIulaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOILJICHHH.

DU3NYEeCKUH PAKTUKYM.

CriocoOb1 m3MepeHus PU3NIECKUX BEIMYUH C UCTIOIh30BAaHUEM aHAIOTOBBIX U
IU(PPOBBIX HU3MEPHUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JaTUYUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEJIbHBIC MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITUYUH.
OneHka rpaHul MOrpemHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, MCCICIOBAHUNA  3aBUCUMOCTEH
(u3NUecKX BEIMYMH, MPOBEpPKAa NPEIJIOKEHHBIX TUMOTe3 (BbIOOpP W3 PadoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3leiax «YUYEHHYECKHH  DKCIIEPUMEHT,
1abopaTopHbIe padOThI, MPAKTUKYM) ).

00001 aroIee MOBTOPEHUE.



O6o00m1eHne U cucTeMaTu3alus COJAEpKaHus pa3esioB Kypca «MexaHukay,
«MonexynspHas pu3znuKa U TEepMOJAMHAMUKA», « ITIEKTpoIuHaMuKay, «Konebanus u
BOJHBI», «OCHOBBI CIICLIMATLHOW TEOPHUM OTHOCHUTEIBHOCTHY, «KBaHTOBas
busnkay, « 3MEMEHThl ACTPOHOMUU U aCTPODUIUKI.

Ponsr Qusuku u acTpOHOMHUU B IKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COLMAIbHOM M ATHYECKOM cepax AeaTebHOCTH YeJI0BEKa, POJib U MECTO (PU3UKU U
ACTPOHOMHHM B COBPEMEHHOM HAyYHOW KApTHMHE MHUpPA, 3HAYECHHE ONMUCATEIIbHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTENILHOM M  MPOrHOCTUYECKOW  (DyHKLMIA
dbusznueckor Teopuu, poiib GU3NUECKONU TEOPUHU B (DOPMUPOBAHHY MPEICTABICHUN
0 Qu3nyecKol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOILIEM PSIAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABIICHUI O IPUPOJIE.

MexnpeameTHble CBA3M.

N3ydenue kypca ¢pusnku yriayoaéHHoro ypoBHs B 11 kiacce ocyniecTBisercs
C YYETOM COAEpPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcaMu MaTeMaTHKH,
OMoNOruu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meostcnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3Hanua: SIBJICHUE, HAy4YHbIM (PaKT, TUrore3a, (hU3MvecKkas BEIUMYHMHA, 3aKOH,
TEOpHsi, HaONIOJIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHHE, MOJIENb, W3MEpPEHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTOpHsL.

Mamemamuka: peEUICHUE CUCTEMBl YPABHEHUH. TpPUTOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKJIECTBO. BEKTOpPBI M MX NMPOEKIMH HAa OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB.
[TpousBonnble 37MeMeHTapHBIX (QyHKIUN. [IpusHaku mogo0us TPEYroJIbHUKOB,
omnpe/ieNIeHUE TUIOMIAAN TUIOCKUX PUryp u 00bEma Tel.

Buonozua: >nexktpuueckue SBICHUS B KUBOW NpUpOJE, KoseOaTelbHbIE
JNBWKEHUS B JKUBOW MNPHUPOAE, HKOJOTMYECKHUE PHUCKU TMPU IPOU3BOACTBE
ANEKTPOIHEPTUHU,  AIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  Cpesbl,
yJIbTPa3BYKOBasi JMArHOCTUKA B MEJIULMHE, ONTUYECKUE SBICHUA B KUBOU
PUPOJE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUTMYECKAS] CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAIUTMUECKON PEIIETKH, CIIEKTPAIbHBINA aHAIH3.

T'eocpagpua: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX PYI,
(doTochEMKa 3eMHOM MOBEPXHOCTH, cercMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
aneKTpoABurarenb AkoOu, TeHepaTop MEPEMEHHOr0 TOKA, WHAYKLHMOHHAs IeYb,
JMHUU 3JEKTPONEpeiay, JEKTPOABUTaTENlb, paaap, paaAuonpuEMHHK, TEIEBU30D,
aHTeHHa, TtenepoH, CBY-neub, ynbTpa3ByKoBas AMArHOCTUKa B TEXHUKE,
POEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHast OaTapesi, ClIyTHUKOBBIE
NPUEMHHKY, SJI€pHAsI SHEPIeTUKA U SKOJIOTMYECKHUE aCTIEKThI €€ Pa3BUTHSI.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATDI

JIMUHOCTHBIE PE3YJIBTATBI

JInuHoOCTHBIE pe3yabTaThl OCBOEHUsA YueOHoro mpeamera «Dusukay
JOJKHBI OTPa’KaTh FOTOBHOCTh M CLIOCOOHOCTh 00YYaIOLIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PacIIMpPEHUE >KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEaU3allMi OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON IEATEIIBHOCTH, B TOM YMCIIE B YACTH:

IrPaXKAAHCKOr0 BOCIIMTAHUSA:

e c(hOopMUPOBAHHOCTH IPAXKTAHCKOM TO3UIIUU 00YHAIOIIErocs KaKk aKTUBHOT'O
Y OTBETCTBEHHOI'0 YJIEHA POCCUICKOI0 00IIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAaHUCTUUECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CAMOYIpPaBJICHMHM B  00pa3oBaTEILHOM
OpraHu3aluy;

e YMEHHE B3aUMOJCHCTBOBATb C  COUHUAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMH U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU AECATEIBHOCTH.

NATPUOTUYECKOI 0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH POCCUICKOM IpaKJaHCK O UJEHTUYHOCTH,
IIaTPUOTU3MA,;

e IIEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUUCKUX YUYEHBIX B 007aCTH QU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLIEHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHUE JIMYHOIO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOrO OYIYILETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e DOCTETMYECKOE OTHOLICHHE K MHpPY, BKIKOYAs OCTETUKY HAy4HOI'O
TBOPYECTBA, MPHUCYIIETO (PU3NIECKON HaYyKeE.

TPYAOBOIr0 BOCIIMTAHUS:



WHTEpEC K pa3uyHbIM cepam mpodeccHOHAIBHON NeATeIbHOCTH, B TOM
YICJIE CBA3AHHBIM C (PU3UKOM U TEXHUKON, yMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyaymiel npodeccuu M peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC
TUTaHBI,

TOTOBHOCTbh U CLIOCOOHOCTH K 00Pa30BaHUIO U caMO00pa30BaHUI0 B 001aCTH
(bU3MKKN Ha MPOTSKEHUH BCEH KU3HU.

IKOJOIrHI€¢CKOro BOCIIuTaHusd:

c(hOpPMUPOBAHHOCTH AKOJIOTHYECKON KYJIBTYpbI, OCO3HAHHE TI00AIBHOIO
XapaxkTepa SKOJIOrHYeCKUX Mpolem;

IUIAHUPOBAHUE WU OCYULIECTBIICHUE IECUCTBUU B OKPYKAIOIIEH Cpele Ha
OCHOBE 3HAHMA LIEJEN YCTOWYHUBOI O PA3BUTHS YEJIOBEUYECTBA;

paCIIMPEHUE ONBITA JNEATEIBHOCTH 3KOJIOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAaHUH MO (PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHUS .

c(hOpMUPOBAHHOCTh MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHHME LEHHOCTH HAyYHOU JesATeNbHOCTH, FOTOBHOCTh B IIpoOLECCE
U3Y4YeHUS (PU3MKH OCYIIECTBIISITH IMPOCKTHYIO M HUCCIEI0BATEIbCKYIO
NeSATETLHOCTh UHANBUYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA

Bba3zoBble JJornueckue aecTBUA:

CaMOCTOATENbHO  (POPMYTUPOBATh W  aKTyalIM3UpPOBaTh  IMpoOIieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENN AEATEIBHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU HUX
JNOCTHKCHUS;

BBISIBIAITH 3AKOHOMEPHOCTM W MPOTUBOPEYUST B PacCMaTpPpUBAEMbBIX
busznyecKux ABICHUSIX;

pa3pabarbiBaTh IJIaH PElICHUs MPOOIEMBI ¢ YUIETOM aHaAIM3a UMEIOITUXCS
MAaTEpUAJIBbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3YIBTATOB LIESIM, OLIEHUBATh PUCKHU NOCIEACTBUN AEATEIBHOCTH;
KOOPAUHUPOBATb M  BBINOJHATH padOTy B YCIOBUSX PEAIbHOIO,
BUPTYaJIbHOI'O 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILICHUH KU3HEHHBIX IPOOJIEM.

Bba3oBble ucciaenoBarebCKue 1eiCTBHA .

BJIaJIeTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUYEBBIMH TOHATHUSIMH W METOJaMHU
(bu3nUecKol HayKu;



BIAJE€Th  HaBBIKAMU  Y4€OHO-HCCIENOBATEIbCKOM U IPOEKTHOM
JEATEIbHOCTH B 00JaCTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
CoZiepKaHMsl, IPUMEHEHHIO Pa3IMYHbIX METO/I0B IO3HAHMUS;

BJIAJIETh BUAAMH JEATEILHOCTH MO TMOJYyYSCHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsIX, B TOM YHCIIE NIPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBJIATh MPUYMHHO-CJICJCTBEHHBIE CBS3M W aKTYaJU3UpOBaTh 3a/auy,
BBIIBUTATh THUMOTE3y €€ peleHus, HaxOAUTh apryMeHThl JJiA
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHM, 3a/7aBaTh MapamMeTpbl U KpUTEPUU
peleHus;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJ€ PpEUICHMs 3aJadd pe3yibTarhl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIE 3a/auyd B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCIIE TIPU U3Y4EHUHU (QUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;
YMETh TIEPEHOCHTHh 3HaHWS MO0 (U3HKE B MPAKTHUYECKYI0 O00JacTh
KU3HEACATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUTMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;
CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAIOIIME alIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ undgopmanmeii:

BJIaJI€Th HABBIKAMHU NOJTy4yeHUsI HHPOpMALUK (PU3UUECKOT0 COIEpP KaHUS U3
UCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATH IIOUCK,
aHalu3, CHUCTEMAaTH3alMI0 M HMHTEPHpPETAli0 MH()OpPMALMKU Pa3IUIHBIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCTIONb30BaTh CpeAcTBA HMHGOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUU  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIIOJICHUEM TpEeOOBAaHUN HPrOHOMUKH,
TEXHUKHA O€30MACHOCTH, TUTHEHBI, pPECypcoCcOEepeKeHUs, MPaBOBBIX H
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOM O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOIO COAEpPKaHUS B pa3IMUHBbIX (hopmaTax ¢
yuy€éTOM Ha3Ha4eHWs: HMH(OpPMalLMKW M LEJNEeBOM ayauTOpUH, BbIOHpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YAIHU3ALUU.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



OCYIIECTBJIATh OOIIEHHE Ha YypoKax (U3UKK U BO BHE-yPOUHOMU
JEATEIIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4aTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMATh U UCTOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U UHIUBUIYaIbHON
paboThI;

BbIOMpAaTh TEMATHUKy M METOJbI COBMECTHBIX ACHCTBUN C y4€TOM OOILIUX
MHTEPECOB U BO3MOKHOCTEMN KAKIOr0 YJI€HA KOJIJIEKTHUBA;

IIPUHAMAThb LEIU COBMECTHOW JIESITENbHOCTH, OpPraHW30BBIBATH U
KOOPIMHUPOBATb JEUCTBHUS II0 €€ JOCTH)KEHHUIO: COCTABJIATH IUIAH
JNEeUCTBUH, pacpeiessITh POJId ¢ y4éTOM MHEHUN Y9aCTHUKOB, 0OCYXIaTh
pe3yabTaThl COBMECTHOM paboTHI,

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa U KAXKJOrO0 y4aCTHHMKAa KOMAaH/bI B
O0IIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IIpEAJIaraTb HOBBIE NPOEKTHI, OLEHHUBATh HIEU C IO3ULHAH HOBHU3HBI,
OpPUTHMHAJILHOCTH, MTPAKTHYECKON 3HAUMMOCTH;

OCYHIECTBIAAITh TO3UTHUBHOE CTPATETUYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTYalUsIX, MPOSBIISTH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

PeryasiTuBHbIC YHUBepcaIbHbIe y4eOHbIE 1eHCTBUSA
Camoopranuzanus:

CaMOCTOSATEILHO OCYILIECTBIISATH O3HABATEIbHYIO JEATEILHOCTh B 00JaCTH
(GU3HMKK U aCTPOHOMMH, BBISBIISATH MPOOJIEMBbI, CTaBUTh U (OPMYJIUPOBAThH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIICHMS] PACUETHBIX U KaYECTBEHHBIX
3aj71a4, TUIaH BBIMOJIHEHUS MPAKTUYECKOW paboThl ¢ Y4ETOM HMEIOIIMXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U TIPEIITOYTCHHI;

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

paciupATh paMKH y4eOHOr0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;
JieJlaTh  OCO3HAHHBIM BBIOOP, apryMEHTUpPOBaTh €ro, OpaTb Ha ceOls
OTBETCTBEHHOCTH 3a PEUICHUE;

OLICHMBATh IPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHMIO W MPOSBICHUIO SPYAMLMU B 00JIAaCTH
(U3HMKK, TOCTOSHHO MOBBIIIATh CBOW 00pa30BAaTENIbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTP 0/1b, IMOIIUOHAJIbHBIN MHTEJJIEKT:

JaBaTb OLCHKY HOBLIM CHUTYyallUsIM, BHOCUTb KOPPECKTHUBLI B ACATCIILHOCTD,
OLICHHUBATL COOTBCTCTBUC PE3YJILTATOB LCIIAM,



e BJANETh HABBIKAMH TIO3HABATENHHOW pediekcnn Kak O0CO3HAHUS
COBEPIIAEMBIX JACHUCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U
OCHOBAHUIA;

e HCIOJIB30BATh MPUEMBI PEIICKCUU JIJISt OIIEHKU CUTYallluH, BELIOOpa BEPHOTO
pCIIICHNS,

e yMETh OLICHUBATh PUCKA M CBOEBPEMEHHO NMPUHUMATH PEIICHUS IO HX
CHUKCHHUIO;

e TIPUHUMATH MOTHUBHI M apryMEHTHI JAPYTUX TIPU aHAJIU3e PE3YJIbTaTOB
NesITeTbHOCTH;

e TPUHUMATH ceOs1, TOHMMAas CBOM HEIOCTATKH U JOCTOMHCTBA,;

e TMPUHUMATH MOTHUBBI M apryMEHTHI JAPYTUX TPU aHAIU3E PE3YJIbTaTOB
NeSTeTHbHOCTH;

e TIpHU3HABATh CBOE MPABO W MPABO JIPYTUX HA OIIUOKH.

B mporecce mocTukeHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBEI I10
bu3uke IS ypOBHSA CcpeaHero oOmiero oOpa3oBaHUA y OOYyYarolIuxcs

COBEPIIIEHCTBYETCS HYMOIMOHATLHBIN WHTEJUIEKT, MIPEAOIar AFOTITHIA
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHUSA,  BKJIIOYAIOLIETO  CIOCOOHOCTh  MOHUMAaTh  CBOE

AMOITMOHAIILHOE COCTOSIHHE, BHJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBCHHOU
HYMOITMOHAIILHOM Cepbl, OBITH YBEPEHHBIM B ce0e;

e CaMOPETYJMPOBAHUS, BKIFOYAIOIIETO CAMOKOHTPOJb, YMEHHUE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIMOCOOHOCTH aJalTHPOBATHCS K
OMOITMOHAIILHBIM HM3MEHEHUSM U TIPOSIBISITh THUOKOCTH, OBITh OTKPBHITHIM
HOBOMY;

e BHYTPEHHEW MOTHBAIIMU, BKIIOUAIOIIEH CTPEMJICHUE K JIOCTUKEHUIO TEIH
U yCIeXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMS U3
CBOMX BO3MOKHOCTEH;

e DOMIIATHH, BKIIOYAIONICH CHOCOOHOCTh TMOHWMAaTh SMOITMOHAILHOE
COCTOSTHUE JPYTHX, YYUTHIBATh €ro MpHU OCYIIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTB K COYYBCTBHUIO U CONIEPSIKUBAHUIO;

e COIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPAaMBATH
OTHOIICHHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBIATh HWHTEPEC W
paspeniath KOHQIUKTHI.

[TPEJAMETHBIE PE3YJIbTATHI

K xon1ty o0yuenus B 10 knacce npeiMEeTHBIE PE3YJIbTaThl HA YIITyOJIEHHOM YPOBHE
JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OO YHaAIOIIUXCS YMEHUM:



NOHUMATh POidb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COIMAIbHOM H ATUYECKOM cdepax NedaTeIbHOCTU
YeJIOBEKA, pOJib U MECTO (PM3UKH B COBPEMEHHOW HAyYHON KapTHHE MUpA,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIICH, OOBICHUTEILHON W
MPOTHOCTUYECKOW  (QYHKIUH  PU3MUECKON TeopuuM — MEXaHUKH,
MOJICKYJISIPHOM (PU3UKU M TEPMOAMHAMUKU, POJIb (DU3UYECKOU TEOpUHU B
(dbopMHUpOBAaHUY TIPEICTABIICHUN O (U3MUECKON KApTUHE MUPA;

pa3nuyaTh yCI0BUS IPUMEHUMOCTH MOJIeel (PU3nuecKux Tej 1 MPOIeCCOB
(sBNEHMIT): WHEpIUANIbHAs cUCTeMa OTCuéTa, aOCOMOTHO TBEPAOE TEJO,
MaTepuagbHasi TOUKa, PaBHOYCKOPEHHOE JIB)KEHHUE, CBOOOIHOE TaJeHUE,
abcomroTHO ympyras aedopmaiiys, aOCOMIOTHO YIPYyroe U aOCOIOTHO
HEYNPYroe CTOJIKHOBEHHUS, MOJIETM Ta3a, >KUIAKOCTU U TBEPIOrO
(KpUCTAJUIMUECKOr0) Teja, UACAIbHBINA T'a3, TOUCUHBIN 3apsil, OAHOPOIHOE
AIEKTPUUYECKOE TOJIE;

paznuyaTh yYCJIOBHUS (TpaHUIIbI, O00JacTH) MPUMEHUMOCTH (HUBMIECKUX
3aKOHOB, TTOHMMaTh BCEOOMMN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB W
OTPaHUYEHHOCTh UCTOJIB30BAHUS YaCTHBIX 3aKOHOB,;

aHAIM3UPOBATh M OOBACHATH MEXAaHMYECKHE IIPOLECChl U  SBIICHUA,
UCIIO0JIb3Ysl OCHOBHBIE MOJIOKEHUSI ¥ 3aKOHBI MEXAaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKCHHS, (HOpPMYJbl KHHEMATUKH PAaBHOYCKOPEHHOTO
JBWKEHUS, TpeoOpazoBanusi [amwiest [jisi CKOPOCTH W TEpeMElIeHUs,
3akoHbl HproroHa, mpuHOUMII OTHOCUTENBbHOCTM [amunes, 3akoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUSI MUMITYJIbca 1 MEXaHUYECKOU
DHEPIruM, CBSI3b Pa0OThl CUJIBI C W3MEHEHHEM MEXaHWYECKOW JIHEPruw,
YCJIOBUSl paBHOBECHUsS TBEPAOrO Tejla), MOpPU HTOM HCIOIH30BaTh
MAaTeMaTUYECKOE BBIPAXKEHNUE 3aKOHOB, YKAa3bIBAaTh YCJIOBUS IPUMEHUMOCTH
bu3nYecKuX 3aKOHOB: TpeoOpa3oBaHuil ['ammies, BTOpPOro M TPETHETO
3aKOHOB HbIOTOHA, 3aKOHOB COXPAHEHUS HUMITYJIbCa M MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIN3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHUS, UCIIOIb3YS
ocHoBHble TmonoxkeHuss MKT u 3akoHbl MoOJEKyIsipHON (QU3UKK U
TepMOAMHAMHUKU (CBSA3b JIABJICHUS MACAIBHOTO Ta3a Cco cpeaHen
KUHETUYECKOW JHEPrued TEIUIOBOTO JBHMXKEHUS M KOHIIEHTpALMEHd €ro
MOJIEKYJ, CBA3b TEMIIEpaTypbl BEUIECTBA CO CPEOHEH KHUHETHYECKOMN
SHEPruei TEMIOBOrO JBUKEHUS €0 YaCTHII, CBS3b JABJICHUS HICATHHOTO
raza C KOHIECHTpalMEd MOJIEKYJl U €ro TEeMIIEpaTypo, YpaBHCHHUE
Menneneesa—Knaneiipona, mepBbId 3aKOH TEPMOAWHAMHMKH, 3aKOH
COXpaHEHUsI SHEPruu B TEIUIOBBIX IpoIlleccax), MpU ITOM HCIOIb30BaATh



MaTEMaTHYECKOE BBIPA)KEHNUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: Menneneesa—Kiamnelipona;

AHAIU3UPOBATh M  OOBACHATH DJEKTPUYECKUE SIBJICHUS, HCIOIb3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpPaHEHUs
ANEKTPUUYECKOTO 3apsna, 3aKOH KynoHa, MOTEHIMAILHOCTh
ANEKTPOCTATUYECKOTO TMOJsl, MPUHLHUII CYNEPHO3ULHUNA 3IEKTPHUUECKUX
IIOJIEH, MPU 3TOM YKa3blBas YCIOBHsS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKH BAKHBIE COOTHOLIEHUA: 3aKOHbI OMa JId ydacTka
HeNu W U1 3aMKHYTOM SJIEKTPUYECKOM 1enu, 3akoH [[oynsa—JleHua,
npasuia Kupxroda, 3akonst apazest aiist 31€KTPOIN3a);

OINHUCHIBaTh (PU3MYECKHUE MPOLECCHl M SBJICHUS, HCIONb3YysS BEITUYHMHBI:
NEpPEMEILIEHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€IA U CUCTEMBI TEl, CUJIa,
MOMEHT CHJIBL, IaBJICHHE, IOTEHIIMATIbHAS YHEPT s, KHHETUUECKas DHEPIUsl,
MEXaHU4YeCcKasi SJHEprusi, padoTa CHIIbl, HEHTPOCTPEMUTEIBHOE YCKOPEHUE,
CWJa TSDKECTH, CWJIa YIPYTOCTH, CHUJla TPEHUS, MOIIHOCTb, SHEPrus
B3aMMOJICHCTBHUS TeNa ¢ 3eMJIEN BOIU3HU €€ MOBEPXHOCTHU, SHEPTHUS YIIPYTr Ol
nedopMalK MPYKUHBI, KOJIMYECTBO TEIJIOTHI, a0COJIFOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJUHAMHUKE, BHYTPEHHSS HHEPrusl H€aIbHOIO
OJTHOATOMHOT'O ra3a, paboTa H/I€aJbHOr 0 ra3a, OTHOCUTEIbHAS BIAKHOCTh
Bo3ayxa, KII/[ uaeaqbHOrO TEIIOBOIrO JBUIATENS; AJIEKTPUUECKOE IOJIE,
HaNpsHDKEHHOCTD 3JIEKTPUYECKOTO MOJIs, HAMPSHKEHHOCTD MOJISI TOYEUHOTO
3apsja WIKA 3apsDKEHHOrO [Iapa B BaKyyMe€ M B JUAJIEKTPUKE, OTEHIMAI
ANEKTPOCTATUYECKOTO IOJISI, PA3HOCTh IMMOTEHLHMAJIOB, 3JIEKTPOABUKYLIAs
CWJIa, CWJia TOKa, HAMpsS>KEHHWE, MOLIHOCTh TOKA, 3JEKTpUYEecKas EMKOCTh
IUIOCKOIO  KOHAEHCAaTopa,  CONPOTUBJIEHME  ydacTKa  Lenu  C
IIOCJIEI0BATENbHBIM U NApaJIEIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPrUs
AIEKTPUYECKOIO MOJISI KOH/IEHCATOPA;

OOBSICHATH ~ OCOOEHHOCTHM  NPOTEKaHHWs  (PU3UYECKUX  SBICHUM:
MEXaHUYECKOE JABM)KEHHE, TEIJIOBOE JBW)KEHUE YacTHI] BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE IBIKeHUE, nuddy3us, ucrnapeHue,
KUIIEHNE U KOHJCHCALMs, IIJIaBJICHUE U KPUCTAJUIU3ALMS, HAIIPABJICHHOCTh
TEIUIoNepeaaun, IEKTPU3AUA Tell, SKBUIIOTEHIIMAIBHOCTh TOBEPXHOCTH
3apsHKEHHOT O IPOBOAHUKA;

IPOBOJIUTH MCCIIEI0BAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHMHBI OT
JPYroi ¢ UCIOJIb30BAHUEM MPSMBIX U3MEPEHUH, TPU ’TOM KOHCTPYHPOBAThH
YCTaHOBKY, (DUKCHpOBaThb pe3yJbTaThl MOIYYEHHOW 3aBUCUMOCTHU
¢u3nUecKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4ETOM aOCOMIOTHBIX
MOTPEeIIHOCTE  U3MEpPEHUM, JelaTh  BBIBOABI 1O  pe3yibTaTam
U CCIIEI0BaHNS;



IPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYMH, IMPUH 3ITOM
BbIOMpaTh ONTHMAJbHBIA METOJ H3MEPEHMs], OLIEHHWBAaTh aOCOJIOTHBIE U
OTHOCHTEJIbHBIE MTOI'PEIIHOCTH NPAMBIX U KOCBEHHBIX U3MEPEHHUI;

IIPOBOJIUTH OIIBITHI 110 IIPOBEPKE MPEIIOKEHHON TUIIOTE3bl: IUIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
IIOJIyYEHHBIE PE3YyJbTaThl M JeJaTh BBIBOJ O CTATyCe MPEIJIOKEHHON

TUIIOTE3BL;
cobOoAaTh MpaBuiia 6€30MacHOro TpyAa MpH MPOBEACHUN HCCIEeI0OBAaHUH B
paMkKax  y4eOHOro  JKCINEpHUMEHTa,  MpakTUKymMa U  ydeOHo-

HCCIIEIOBATEINbCKOM M IIPOEKTHOM JEATENBHOCTA C HCIOJb30BAaHUEM
U3MEPHUTEIbHBIX YCTPONCTB U IAOOPaTOPHOro 000PYIOBAHUS;

pemiate pacuy€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
(¢u3nyecKkoil MOJENbIO: Ha OCHOBAHWU AaHAJIM3a YCJIOBUS OOOCHOBBIBATH
BEIOOp (U3MUYECKOW MOJENH, OTBeUarIeld TpeOOBaHWIM 3amadw,
IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYJaThl (PU3NIECKUX
TEOpU MPHU UCIOJB30BAHHM MATEMAaTHYECKUX METOJOB pEUICHUS 3aj]ad,
MPOBOAUTH PACYETHI HA OCHOBAHUU UMEIOIINUXCS JAHHBIX, AHAIU3UPOBATH
pE3yJIBTATBl U KOPPEKTUPOBATH METOJBI PEIICHUS C YYETOM IOJYYEHHBIX
PE3YIBTATOB;

pelaTh KadyeCTBEHHbIE 3a/adyd, TpeOyrollne NPUMEHEHUs 3HAHUNA U3
pa3HbIX pa3AesioB Kypca (pU3UKH, a TaKKe MHTErPALlMKM 3HAHUM U3 JPYrHX
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBAaTh JIOTHYECKYIO
LEMOYKY PacCyKJI€HUI ¢ OMOPOU Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3nYecKue IBICHUS;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHHUS JJs OOBSICHEHHS OCHOBHBIX
IPUHLIAIIOB pabOThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB 1
TEXHOJOTMYECKHUX ITPOLECCOB;

NPUBOAUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX -(PHU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOLUIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

aHAJIM3UPOBATh U OLIEHUBATH MOCJIECACTBHSI OBITOBOM U MPOU3BOICTBEHHOM
JeATENbHOCTA 4YEJOBEKa, CBA3AaHHOW C (PU3NYECKHMMHU INIPOLECCaMU, C
MO3ULUK 3KOJIOTUYECKON 0€30IaCHOCTH, MPEACTABICHHUI O palliOHAIIBHOM
IIPUPOIOIIOIB30BAHUH, & TAKXKE PAa3yMHOM HCIIOJIIb30BAaHUM JOCTHKECHHM
HAYKM M TEXHOJIOTUM Uil JalbHEHIIEro pPa3BUTHUS YEIOBEUECKOIO
o0111ecTBa;

NPUMEHSATh pa3U4HbIe crocoObl paboThl ¢ MH(pOpMaleil (HU3nIecKoro
COJEP)KaHUSI C MHCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTHI, TIPU ITOM HCIOJb30BaTh COBPEMEHHbIE HWH(OpMalMOHHBIE



TEXHOJIOTUM JJIsl TIOMCKA, MEepepadOTKH W TPEAbABICHUS Y4YEOHOH U
HAy4YHO-TIOMYJISIPHOM MH(OpMaLUY, CTPYKTYPUPOBAHUSI U MHTEPIIPETALUN
uH(popMaly, MOIYYEHHOW W3 PA3JIMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh  MOJY4YaeMyl0  MH(OpPMALMIO UM OLUEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJiM3a UCTOYHHKA UH(POpMAIIHH;

IPOSIBIISATH OpraHU3alHOHHBIE " II03HABATEJIbHBIE yMEHUS
CaMOCTOSITEJILHOTO MPUOOPETEHUSI HOBBIX 3HAHU B TIPOLIECCE BHITIOTHEHUS
MIPOSKTHBIX M yI4EOHO-NCCIEA0BATEIHLCKUX PA0OT;

paboTaTh B TpyIIE C HCIOJIHEHUEM pPA3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATH Pa0OTY TPYIIIbI, PAIIMOHATIBHO PACHPENEsITh NeATeIbHOCTh
B HECTaHJAPTHBIX CUTYyalWsAX, aJ€KBATHO OLICHWBATh BKJIAJ KaXXIOro W3
YYaCTHUKOB TPYIIIBI B PEIICHUE PacCMaTpUBaeMoOl IPOOIEMBIL;

IPOSIBISITH MOTUBAIMIO K Oyaymiel mpodecCuOHaNbHON AEATEIbHOCTH 10
CHELMATBHOCTAM (PU3HKO-TEXHUUYECKOT O IPOPHIIS.

K xony ooyuenus B 11 knacce npeiMeTHbIE PE3yJIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y O0YyUAIOIIUXCS YMEHUM:

MOHUMATh POJIb PUUKHU B IKOHOMHYECKOM, TEXHOJIOTUYECKOM, COLMATbHOU
U DTUYECKOM cdepax AEATEIBHOCTU YEIOBEKa, POib U MECTO (U3UKHU B
COBPEMEHHOM HAYYHOM KapTUHE MUPA, POJIb aCTPOHOMHUU B ITPAKTHYECKON
JEATEeIbHOCTA YEJIOBEKa W JaJbHEUIIIEM HAaydHO-TEXHUYECKOM pPa3BUTHUH,
3HaUEHHE OIUCATEIbHOW, CHUCTEMATU3UPYIOIIeH, OOBICHUTECILHON W
MPOTHOCTUYECKOW (YHKIUN (U3UYECKON TEOPUU — DJIEKTPOJUHAMUKH,
CHEIUATBHOW TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOW (DU3UKH, POJIb
¢busnueckoid Teopuu B (HOPMUPOBAHUU MPEICTABICHUN O (PU3NUYECKON
KapTHHE MHpa, MECTO (PU3UYECKOW KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUIN O IPUPOJE;
pa3nuyaTh yCI0BUSI MPUMEHUMOCTH MOJIeel (PU3NUeCcKuX TEN U MPOIECCOB
(sIBNEHMIT): OTHOPOAHOE BJIEKTPUUYECKOE U OAHOPOJHOE MATHUTHOE MOJIA,
rapMOHUYECKHE KOJICOaHUsl, MaTeMaTU4YeCKUNd MAasSTHUK, WICATbHBIN
PY>KUHHBIN MasITHUK, TapMOHUYECKUE BOJIHBI, uJeaabHbIN
Kosie0aTeNbHbIN KOHTYp, TOHKas JIMH3a, MOJIeIel aToMa, aTOMHOTIO siipa U
KBAaHTOBOM MOJIEJIH CBETA;

paznuyaTh yYCJIOBUS (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (HPUBHMUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB W
OrPAaHMYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB,;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCHl M SBIICHUA,
UCIIONb3YsSl OCHOBHBIE TIOJIOXKEHUSI W 3aKOHBl BJIEKTPOJUHAMUKHU U
CHEIMANbHOW  TEOPUM  OTHOCHUTEILHOCTHM  (3aKOH  COXpaHEHUs



AJNIEKTPUYECKOrOo  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMH, TmpaBuino  Jlenma, cBa3p  OJIC
CAMOMHIYKUHMHU B DJIEMEHTE DJJEKTPUYECKOW LEeNMH CO CKOPOCTHIO
M3MEHEHHUSI CUJIbI TOKA, IOCTYJAThI CIEIUAIBHOW TEOPUH OTHOCUTEIBHOCTH
OWHIITENHA);

aHAJIM3UPOBATH U OOBSCHATH KBAHTOBBIC MPOIIECCHI U SIBIICHUS, UCTIOIb3YS
MOJIOKEHHUsS] ~ KBAaHTOBOW  (u3uku  (ypaBHEHHWE  OWHINTEHHA IS
dororddexTa, mepBbIil 1 BTOpOM nocTynatel bopa, MpuHIMI COOTHOIIEHUS
HeonpenenéHHocTel ['elizenOepra, 3aKOHBI COXPAHEHHS 3apsA/IOBOTO U
MacCOBOr'0 YHCEI ¥ DHEPTUU B SJAEPHBIX PEAKLMIX, 3aKOH PaJHOAKTUBHOIO
pacnajna);

ONMHCHIBATh (HU3UYECKUE TPOIECCHl W SBIICHUS, WCIIONB3YSl BEITMYHHBL:
HaMpPsHKEHHOCTD JIEKTPUYECKOro MOJIs, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
NOJIs, PA3HOCTh MOTEHIMAJIOB, JJEKTPOABIKYIIAs CHJA, WHIYKIUS
MarHuTHOTO TIOJII, MarHUTHBIA TOTOK, cuja AMIEpa, UHAYKTUBHOCTb,
ANEKTPOABMKYIAA CUJIa CaMOMHAYKUMHU, 3HEPrusi MAarHUTHOTO TOJsS
MIPOBOJITHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TIOJIHAS SHEPTUsL, DHEPTUSI
MOKOSI CBOOOHON YaCTHIIbI, YHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO
W 3apsij siApa, SHEPTUs CBA3U Apa;

OOBSICHATH  OCOOCHHOCTHM  MPOTEKaHUS  (PU3MYECKUX  SIBJICHUM:
ANIEKTPOMAarHuTHasi MHYKIUS, CAMOMHIYKIUS, pE30HAHC, MHTep(epeHus
BOJIH, Ju(pakiusg, JUCIEPCHs, TOJHOEC BHYTPEHHEE OTpakKeHHE,
dotornexTpuaeckuit 3¢ ekt (hotorddexr), annda- u Oera-pacmans sijaep,
raMmma-u3iny4eHue sep, Pu3nyeckue NpUHIUIBI CIEKTPAIbHOTO aHaJIu3a U
paboThI Mazepa;

ONpEAeIIATh HANpPaBJICHUE WHAYKIMM MAarHUTHOTO MOJsl MPOBOJHHUKA C
TOKOM, CUJIbl AMriepa u cuJiibl JIopeHua;

CTPOUTH M300pPKEHHE, CO3/IaBAEMOE TIJIOCKUM 3€PKaJIOM, TOHKOW JIMH30M,
U PACCUUTHIBATh €TI0 XapaKTePUCTUKHU;

NPUMEHATH OCHOBOIIOJAraKIINe ACTPOHOMHYECKUE MOHATHS, TEOPUU W
3aKOHBI JJIi aHaiM3a U OOBACHEHMS  (PUIMYECKUX  MPOIIECCOB,
MPOUCXOIAIIMX B 3BE37aX, B 3BE3IHBIX CHCTEMAX, B MEXTAIAKTUYECKOU
cpelie; NBUKEHUS HEOSCHBIX TEJ, BOJIONY 3BE3 U BeeneHHoil;
MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3UYECKHUX BEJIUYHUH C
UCIIOIb30BAHUEM TMPSAMBIX HU3MEPEHUH, TPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yiabTaThl TMOJTYYEHHOM  3aBUCHMOCTHU
¢u3nUecKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4ETOM aOCOMIOTHBIX
NOTPEeIIHOCTE  M3MEpEHWM, JenaTh  BBIBOABI 1O  pe3yJibTaraM
UCCIIEI0BAHUS;



IPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYMH, IMPUH 3ITOM
BbIOMpaTh ONTHMAaJbHBI METOJ U3MEPEHHUsI, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEIIbHBIE TOTPEITHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEIIOKEHHONW TMITOTE3Bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NIOJIYYCHHBIE PE3YJIbTATBl M JEJIaTh BBIBOJ O CTATyCe NPEJIOKEHHOU
TUIOTE3BL;

OINMKCHIBATH METO/IbI MOJIYYEHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMI;
co0uro1aTh MpaBuiia 6€30MacHOro Tpy/ia Mpy MPOBEACHUN UCCIEOBAHUN B
paMKax  y4eOHOro  JKCIEpUMEHTa,  NpakKTUKymMa M y4eOHO-
UCCIIEIOBAaTENbCKOM W MPOEKTHOW JEATEIbHOCTH C HCIIOIb30BAaHUEM
U3MEPHUTEIbHBIX YCTPOMCTB U J1a0OpaTOPHOro 000PYAOBaHUS;

pelmaTh pacu€THble 3aJaud C SIBHO 33JaHHOM M HESIBHO 3aJaHHOM
¢usnyeckoil MOJAENBIO: HAa OCHOBAaHUM AaHAlM3a YCIOBUS BBIOMpAThH
¢usnyeckue MOJENM, OTBEYaloIlhe TpeOOBaHUSAM 3aJauM, IPUMEHSTh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl (PU3NYECKUX TEOpUi
IpU  HKCIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pelIeHUs 3ajady,
IIPOBOAUTH PACYETHI HA OCHOBAaHUM MMEIOIINXCS JAHHBIX, AHAIU3UPOBAThH
pPE3yJbTAThl U KOPPEKTUPOBATH METOJbI PELICHUS C YYETOM MOJTYYEHHBIX
pE3YyJIbTATOB;

peliath KauyeCTBEHHbIC 3a/ayd, TpeOyrollue NpPUMEHEHUs 3HaHUU U3
pa3HBIX pa3/esioB Kypca (PU3MKH, a TaK)Ke MHTETpalyi 3HaHUN U3 JPYTUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCykKJI€HUI ¢ OMOPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3UYECKue SBICHUS;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHLIUIIOB pabOThl U3MEPUTEIHHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB U
TEXHOJOTMYECKHUX ITPOLECCOB;

IPUBOAUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apYOEIKHBIX YUEHBIX -(PU3UKOB
B pa3BUTHE HAayKd, B OOBSICHEHHE MPOILIECCOB OKPYXAIOUIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH M OLIEHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOJCTBEHHON
JeATENbHOCTH YEJIOBEKa, CBSA3AHHOM C (DU3MYECKMMHU IMPOLIECCAMH, C
MO3UIINI KOJIOTHYeCKON 0€30MacHOCTH, NMPEACTABICHHUMN O paliiOHAIbHOM
MPUPOIONONIB30BAHUHU, @ TAKXKE Pa3yMHOM HCHOJIb30BAHUU JTOCTHKEHUI
HAayKd W TEXHOJOIMH JUId JalbHEHIIEro pas3BUTUS YEJIOBEYECKOIO
o0I111eCTBA;

NPUMEHSATh pPa3IU4HbIe COCOObI PadoThl ¢ MHpOpMalUen (PU3NIECKOro
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX



TEXHOJIOTHA, TIPU ITOM HCIOJH30BaTh COBPEMEHHBIC WHQOPMAIMOHHEIC
TEXHOJIOTUU JJI1 TIOMCKa, IMepepabOTKM U TPEenbsABICHUS Y4eOHOU U
HAYYHO-TIOMYJSIPHON WH(OPMAINK, CTPYKTYPUPOBAHUSI M HHTEPIPETAIIUN
uHopMaIy, TMONYYCHHOW W3 PAa3JIMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHATM3UPOBATh  TOJlydaeMyro  MHGOpPMAIMI0 HW  OICHHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCA 3HAHWM, TaK M HAa OCHOBE
aHaJIM3a UCTOYHUKA UHPOPMAIUH;

MIPOSIBIISATH OpraHU3alHOHHBIC u MMO3HABATEIILHBIC YMCHUS
CaMOCTOSITETILHOTO MPUOOPETEHNSI HOBBIX 3HAHUN B TIPOIECCE BHITIOTHEHUS
MIPOSKTHBIX M YICOHO-NCCIEA0BATEILCKUX PadOT;

paboTaTh B TpyNIe C HWCIOJTHCHWEM pPa3IMYHBIX COIMAIBLHBIX DPOJIEH,
MJIAHUPOBATh PabOTy TPYIIIEI, PAlMOHAIBHO PACTIPENEIATh ACSITETHbHOCTh
B HECTAHJAPTHBIX CUTYaIlUsAX, aJeKBaTHO OIEHUBATh BKJAJ KaXJIOTO W3
YYaCTHHUKOB TPYIIIHI B PEIICHHE paCCMaTPUBAEMON TTPOOICMBI;

MPOSIBJISITH MOTHBAITMIO K OyAyIIe mpodecCHoHaIbHOU ACSITENFHOCTH TI0
CHEIUATBHOCTSM (PU3UKO-TEXHUIECKOTO TTPODHUIIS.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoasbnsbie | IlpakTuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. HAYUHBIW METO/I IIO3HAHUSA IMTPUPO/IbI
1.1 Hayunblii MeTO1 MO3HAHUS TIPUPOJIBI 1
Uroro no pazneny 1
Pa3znen 2. MEXAHUKA
2.1 Kunematnka 21 2
2.2 Jvunamuka 25 2
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 15 1 1
24 CraTuka TBEpIOro Tena 5 1
2.5 M'uppomexannka 3
Hroro mo pazngeny 69
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKOW TEOPUU 13 1 1
39 ArperatHbie cocTosiHus BenlecTBa. da3oBbie 15 1
Hepexoabl
3.3 Tepmonunamuka.TemioBbie MaTMHBI 12 1
Wroro mo pazneny 40
Paznen 4. JJIEKTPOJAUHAMUKA
41 DneKTpruYecKoe moie 18 1




4.2 [TocTOsIHHBIN 2IEKTPUYECKUN TOK 12 2
4.3 ToKH B pa3IMYHBIX cpeaax 11
Uroro no pazneny 41
Paznen 5. PU3UUYECKHN IPAKTUKYM
5.1 Ou3n4ecKuil MPaKTUKYM 9 9
Hroro no pasaeny 9
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 18




11 KUIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM ugpossbie
Ne n/m past Konrpoasbnsie | IlpakTuyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTte/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. DJIEKTPOJANMHAMUKA
1.1 MaruuTtHOe€ 1osue 14
1.2 DNEKTPOMArHUTHAS] MHTYKIIHS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnudeckue KoJieOaHus 10
2.2 OneKTpoMarHUTHbIE KojeOaHus 15
53 MexaHU4ecKHe U AIEKTPOMArHUTHBIE 10 1
BOJIHBI
24 Onruka 25 1
Hroro mo pazneny 60

Paznen 3. OCHOBBI CIIELHIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnosel CTO 5 1
Hroro no pasaeiy 5
Pazgen 4. KBAHTOBAS ®U3UKA

41 KopryckynspHo-BOIHOBOM Jyanu3m 15

4.2 dusuka aToma 5

43 dwu3rka aTOMHOTO SJIpa U DJIEMEHTapHBIX 5
' 4aCTHUI]




Uroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

5.1 DJIeMEHTHI aCTPOHOMHUH U aCTPOPUZUKH 12
Wroro no pazneny 12
Paznen 6. PUSHUECKHUA TPAKTUKYM
6.1 dusnueckuil IpakTUKYM 16 16
Htoro no pazgeny 16
Paznen 7. OBOBLIAIOIIEE IIOBTOPEHHUE
Cucrematusanuusg U 00001IeHUE
71 MPEAMETHOT'O COJIEPIKaHUS U OIbITa 15
' JeSITeIbHOCTH, IPHOOPETEHHOTO TIPH
u3ydeHuu kypca ¢usuku 10 — 11 xnaccon
Wroro mo pazneny 15
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTtpoibHble
padoThbI

IIpakTnuyeckue
padoThI

Jara
H3Y4YeHUA

DJIEKTPOHHBIE
nupposbIe
oOpa3oBaTe/ibHbIE

pecypcsl

®dusuka — pyHaaMeHTaIbHAsI HAyKa O
IpUpoae

Mexannueckoe aBuxxenue. Cucrema
orcuera

CriocoOBI OnMcaHus JBHXCHUA

Tpaexropus. ITyTs. [lepememienue

PaBHOMEpHOE NpsIMONTMHENHOE
nBmxeHue. CKopocTb. YpaBHEHHE
JIBYKCHHS

Pemenne 3agau

CrnoxeHnue ckopocrei

Pemenne 3agau

MrHoBeHHas U CpeaHss CKOPOCTH

YckopeHnue

JIBH>KeHue ¢ TOCTOSSHHBIM YCKOPEHHEM

e

12

OmnpeneneHrne KHHEMATHY €CKUX
XapaKTePUCTUK JBHXKCHHSI C TIOMOIIBIO
rpaduKoB

13

Pentenue 3anmau




JBr>KeHue ¢ MOCTOSSTHHBIM YCKOPEHHEM

14 1
CBOOOIHOrO HaJIcHUs

15 Pemenue 3anau 1
JlabopaTtopHas padora Nel "U3zyuenue

16 JIBY>KEHUS TeJia, OpOIIEHHOT O 1
TOpPU30HTAIBHO"

17 PaBHOMEpHOE TBHIKEHHE TOYKH 1O 1
OKPY>KHOCTH

18 Pemenwne 3amau 1

19 JlabopatopHas pabora Ne2 "M3yueHue 1
JIBU>KEHUS TeJla IO OKPY>KHOCTH"

20 KunemaTrka abCcoMmoOTHO TBEpAOTO TeNa 1

21 Pewenue 3anau

22 Pewenne 3anau

93 KonTtponsHas paborta mo teme 1
"KunemaTtuka"

24 OCHOBHOE YTBEP)KICHUEC MEXaHUKU 1

25 Cuna. Macca. Enqununa macchbl 1

26 [Teparrif 3akon HeroTOHA 1

27 Bropoii 3akon HeroToHa 1

28 Pewmenue 3amay 1

29 [IpuHUMI Cynepno3uIuK CUl 1

30 Pewmenue 3amay 1

31 Tperuii 3axkon HeroToHa 1

32 Pewenue 3amau 1




[Ipunuun otHocutensHocTH ["anunes.

33 WMHBapuaHTHBIE U OTHOCUTEIIbHBIC 1
BEIIMYUHBI

34 Cuuibl B ipupone 1

35 Cuna TsHKeCTH U CHJIa BCEMUPHOTO 1
TATOTEHUS

36 Cuna TshKecTH Ha APYTUX MJIaHeTax 1

37 Pemenwne 3amau 1

38 [TepBas kocMu4eckasi CKOPOCTh 1

39 Pemrenue 3amau 1

40 Bec. HeBecomocTh 1

a1 Jedopmarius v cuiibl ynpyroctu. 3akoH 1
I'yka

42 Pewenue 3anau 1

43 JlabopatopHas pabota Ne3 "M3mepenue 1
KECTKOCTH MPYKHUHBI"

44 Cunsl TpeHus 1

45 JlabopatopHas paborta Ned "M3mepenue 1
K03 ((ULIMEHTA TPEHUS CKOJIbKEHUs"

46 Pemrenue 3anau

47 Pewmenue 3amay

48 KonTtponbshas pabora o reme 1
"Iunamuka. CtaThka TBEpIOro Tena"

49 Nmnynbe MaTepuanibHOM TOUKH. 3aKOH 1
COXpaHEHUS UMITYJIbca

50 Pemenue 3agau

51 Mexanndeckasi paboTa 1 MOITHOCTb CHJIbI 1




52

Oneprus. Kunernueckas sHeprus

53 Pewenue 3anau

54 PaboTa cuibl TSHKECTH U CHJTBI YIIPYTOCTH.
KoHcepBaTuBHBIE CHITBI

55 [TorenuunanbHas sHEprus

56 3aKOH COXpaHEHUs SJHEPTHH B MEXaHUKE
JlabopatopHas padota Ne5 "M3yuenne

57 3aKOHA COXPAaHEHUSI MEXaHUYECKOH
sHeprun"”

58 PaGoTa cunel Tsarorenus. [lorennuanbaas
SHEPrus B MOJIE TATOTECHUS

59 Pewenue 3amau

60 OCHOBHOE ypaBHEHUE JTUHAMUKHU
BpalIaTEIbHOTO IBHKECHUS
3aKOH COXpaHEHHSI MOMEHTA UMITYJIbCa.

61 Kunernueckas sHeprus abOCOIOTHO
TBEPAOr0 TeJla, BpalllatoIierocs
OTHOCHUTEIBHO HEMOBUKHON OCH

62 Pentenune 3amau

63 Pemenwne 3amau

64 KonTponsHas pabota 1o Teme "3aKoHbI
COXpaHEHHS B MEXaHUKe"
Jlabopatopnas pabora Ne6 "Mzyuenue

65 paBHOBecCHS TeJa MOJ ACHCTBUEM
HECKOJIbKUX cri"

66 PaBHOBecue Ten

67 Pemenue 3agau




JlaBnenue. YciioBue paBHOBeCHs

68 1
KHUJIKOCTU

69 JBrkeHue )KUAKOCTU. Y paBHEHUE 1
bepnynmm

70 Pemenue 3agau 1

71 OcnosHble nonoxenns MKT. Pazmepsl 1
MOJIEKY T

72 Pemenue 3agau 1

73 BpoyHoOBckO€ nBHKEHUE
Cuutbl B3aUMOJIEH CTBUSI MOJIEKY 1.

74 Crpoenue razoo0pa3HbIX, )KUJIKUX U 1
TBEPABIX TEI

75 OcHoBHoe ypaBHeHrne MKT

76 Pemenne 3anau

77 Temriiepatypa 1 TEII0BOE PABHOBECUE 1

78 Omnpenenenre TemMnepaTypsl. JHEPrus 1
TEMJIOBOT'O JIBF)KEHUS MOJIEKYJT

79 N3mepenne ckopocTel MOJIEKY ra3a 1

80 Pemenue 3amay 1

81 VYpaBHEeHUE COCTOSHUS U]1€aTTbHOTO Ta3a 1

82 Pewmenue 3amay 1

83 I"a3oBbIe 3aKOHBI 1
JlabopaTopHas pabota Ne7

84 "DKcrepuMeHTanbHas IPOBEPKa 3aKOHA 1
Ieii-JIroccaxa"

85 Pemenue 3agau

86 Pemenue 3amau 1




KonTtponwsnas padora o teme "OCHOBBI

87 1
MKT"

88 Hacepimennsiit nap 1

89 JlaByieHHE HACBIIIIEHHOTO Tapa 1

90 BraxxaocTts Bo3ayxa 1

91 Pemenue 3agau 1

92 CBoOMHCTBA )KHUIKOCTH 1

93 CMauyuBaHUe 1 HECMaYHBaHUE. 1
Kanumsipsl

94 Pemenue 3amay 1

95 Kpucraniueckue u amopgHsbie Tena 1

96 Pewenue 3anau 1

97 Pemenue 3amau 1
KonTtponbsHas paborta mo teme

98 "ArperatHble COCTOSIHUS BEIIECTBA. 1
®da3zoBbIe nepexon!"

99 BuyTpenHss sHeprus 1

100 Pabora B TepmoguHamMuke

101 Pemenue 3amay

102 ®da30BbIE IEPEXOAbl. Y paBHEHHE 1
TEIJI0BOro OanaHca

103 Pewmenue 3amay

104 [IepBblil 3aKOH TEPMOIUHAMUKHA 1
[IpumeHeHue mepBoro 3aKkoHa

105 TEPMOJUHAMUKH K Pa3IUuYHbIM 1
mporeccam

106 Pemenue 3anau 1




107

Bropoii 3aK0H TepMOJUHAMUKHI

ITpuHUMT NEfCTBUS TETLIOBBIX

108 . .
neurarenen. KITJI TenmoBeIX ABUTATENCH

109 Pemenue 3agau

110 Pentenune 3anau

111 KonTtponbnas pabota no reme
"Tepmonunamuka. TennoBbie MaIMHBI"

112 DJIEKTPUYECKUM 3aps]] U AJIEMEHTapHbIE
YacTUllbl. 3aKOH COXpaHEHUs 3apsjia

113 3akoH Kynona. Eqununna snexkTpuyeckoro
3apsaa

114 Pentenue 3amau

115 bimskonelicTBre U nelicTBUE Ha
paccTosiHUN

116 DNEKTPUYECKOE MoJie

117 HanpsxEHHOCTD 3JIEKTPUYECKOTO OIS,
CHIOBBIE IMHUHU
[Tone ToueuHoro 3apsaa u 3apsKEHHOTO

118 mapa. [IpuHiun cyneprnozunuu
JNEKTPUYECKUX MTOJIEH

119 Pemenue 3amay

120 JIudneKTpUKU ¥ TPOBOJHUKH B
OJTHOPOAHOM DJIEKTPOCTATHIECKOM I10JIe
[ToTennmanpHas YHEPrUs 3aPHKEHHOT O

121 TE€Ja B OJHOPOAHOM 3JIEKTPOCTATHYECKOM

1oJ1Ie




IloTenmuan QJICKTPOCTATHYCCKOI'O IMOJIA U

122
Pa3HOCTh NTOTCHITNAJIOB
CBsI3b MEX/Ty HANIPSDKCHHOCTHEO

123 EKTPOCTATUICCKOTO TOJISI U PA3HOCTHIO
IMOTEHIIMAJIOB. DKBUIIOTEHIIMATLHEIE
MTOBEPXHOCTH

124 Pemenue 3agau

125 DNEKTPOEMKOCTh. EMHUIIBI
anekTpoeMkocT. KoHneHncarop

126 DHeprus 3apspDKeHHOT0 KOHJICHCATOpa.
[IpumeHeHnne KOHIEHCaTOPOB

127 Pewmenue 3amay

128 Pemenue 3amau

129 KonTponpHas pabora 1o Teme
"Dnektpudeckoe mose"

130 OnexTpuyeckuii Tok. Cuia Toka

131 3akon Oma Ji1s1 ydacTka 1erH.
DNEKTPUYECKOE COMPOTHBIICHUE
DIIEKTPUYECKUE 1IETH.

132 [TocnenoBarenpbHOE U MapajuieIbHOE
COEIIMHEHHUSI TPOBOTHUKOB
JlabopaTopHas pabota Ne§

133 "[TocnenoBarenbHOE M MapajIebHOE
COCIMHEHUSI TPOBOIHUKOB"

134 Pemenue 3amau

135 PaboTa 1 MOIIHOCTE MMOCTOSIHHOTO TOKa

136 DNEKTPOABUKYIIAs CUIa




Jlabopatopnas paborta Ne9 "M3mepenue

137 O/1C 1 BHYTpEHHEr 0 COpOTUBIECHUS
HMCTOYHMKA TOKA"

138 3akon Oma n1J1s TOJTHOM TIenu

139 Pemenue 3agau

140 Pentenune 3anau

141 KonTtponbsnas pabora o reme
"ITocTOSIHHBIN 31EKTpUYECKHl TOK"
DnexTpuyecKas IpoBOIUMOCTb

142 pa3IUYHBIX BEHIECTB. DJIEKTPOHHAS
IPOBOIMMOCTH METAJIJIOB
3aBUCUMOCTb CONPOTUBIICHUS

143 MPOBOJAHUKA OT TEMIIEPATYpPBhI.
CBepXmpoBOIUMOCTh
DNEeKTPUUYECKUN TOK B MOITYIIPOBOJHUKAX.

144 CoOcTBeHHas ¥ MpUMecHast
MIPOBOJIUMOCTH
DNEKTPUIECKUN TOK Yepe3 KOHTAKT

145 MOJIYITPOBOJTHUKOB C Pa3HBIM THUIIOM
IPOBOAUMOCTH. TpaH3UCTOPBI

146 DNEeKTPUYECKUIl TOK B BaKyyMe.
DNeKTpOHHO-Ty4YeBas TpyOka

147 DJIEKTPUYECKUN TOK B KUJIKOCTIX. 3aAKOH
AJIEKTPOJIN3a
DNEeKTPUYECKU TOK B razax.

148 HecamocrositensHblii U

CaMOCTOSITEIIbHBIN pa3psiibl

149

ITma3zma




150

Perenune 3amau

151

Pemenue 3agau

152

@u3nUeCcKHil MPAaKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOT O JIBHXKEHUSI C
LIEJIBIO O PEIETIEHUSI MTHOBEHHOM
ckopoctu"”

153

DU3NYECKUN PAKTUKYM I10 TEME
"U3MepeHne ycKkopeHus npu
IIPSAMOJIMHEHHOM PaBHOYCKOPEHHOM
JBUKEHUU 1O HAKJIOHHOM I10CKOCTH"
wiu "MccnenoBanue 3aBUCUMOCTU Ty TH
OT BPEMEHHU [P PABHOYCKOPEHHOM
nBIOKeHnN"

154

@u3HYeCKHl MPAKTUKYM I10 TEME
"U3MepeHne paBHOACHCTBYIOIIEH CHITbI
MIpU JBUKEHUU OpyCKa MO HAKJIOHHOMN
mockoct" wnn "IIpoBepka runoress! o
HE3aBHCUMOCTH BPEMEHH JIBUKEHUS
OpycKa 110 HaKJIOHHOH IUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €r0 MacChl"

155

Du3nuecKknil MPaKTUKYM IO TEME
"HccaeqoBaHue 3aBUCUMOCTH CHUJI
YIOPYroCcTH, BOSHUKAIOIIUX B MPYXKUHE U
pe3nHOBOM o0pasiie, oT ux aedopmarun’
nin "V3yueHue 1BUKEHUsI CUCTEMBI Tedl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM Uyepe3
nérxkuii 6710K"

156

Pu3nUeCKHil MPAaKTUKYM 110 TEME
"N3mepeHne uMmyJsibca Tena mno




TOpMO3HOMY nyTH" uimm "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIEJH
AIEKTPOMOOMIISI ¥ MOIITHOCTH CHJIBI TSTH"
i "CpaBHEHHE U3MEHEHHS UMITYJIbCa
TeJa C UMITYJILCOM CHJIBI" WU
"UccnenoBanue coXpaHeHUs] UMITYJIbCa
IIpU yIIPYTrOM B3aUMOJEN CTBUU" UIIH
"N3MepeHre KUHETUYECKOM SHEpruu Tela
110 TOPMO3HOMY ITyTH"

157

Du3nuecKknil MPaKTUKYM IO TEME
"U3MepeHue yneabHoM TemioéMKOCTH "
um "MccnenoBanue mpoiecca
OCTBIBAHMS BellecTsa" Ui
"UccnenoBanue aaunadaTHoOro npoiecca'
nimu "M3ydeHne B3auMOCBS3M SHEPIUU
MEXMOJIEKYJIIPHOTO B3aMMOJICUCTBHS U
TeMIepaTypbl KUIIEHUs KUAKocTen"

158

@u3HYECKH IPAKTUKYM I10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN UCTapeHus
xuakocteil" umm "M3mepenue ynenbHoM
TEMJIOTHI TUIABJICHUS JIbAA" UK
"N3y4yeHne CBOMCTB HACBIIIEHHBIX apoB"
umn "U3mepenne abcomoTHOM
BJIQ)KHOCTH BO3]lyXa M OLIEHKA MacChl
apoB B noMmeueHun". smepenne

K03 dHUIIEHTa TOBEPXHOCTHOIO
HATSDKCHUS

159

Pu3HYECKU IPAKTUKYM I10 TEME
"HaGnronenne mpeBpamieHus SHEprun




3apsHKEHHOTO KOHJIEHCATOPa B SHEPTUI0
u3ydeHus ceeroauoaa’ wim "N3ydenue
MPOTEKaHUs TOKa B M€, COAepKaIen
koHseHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIHAJIOB (HAIPSKEHUS)
MIPH TOCIIEI0BATEILHOM COETMHEHUH
KOH/IEHCaTopoB"

Duznuecknil MPaKTUKYM I10 TEME
"Habnronenue anekTposmsa’ win
"N3mepenue 3apsaa 0JHOBAJIEHTHOTO

160 nona" i "VceneqoBasue 3aBUCUMOCTH 1 1
COIPOTHUBJICHUS TEPMOPE3UCTOPA OT
temnepatypbl" uin "CHsTHE BOJIBT-
aMITIepHOM XapaKTepUCTHKU auoja"

161 Pe3epBHbIi ypok 1

162 Pe3epBHBIit ypok 1

163 Pe3epBHBIii ypok 1

164 Pe3epBHBIi ypok 1

165 Pe3epBHbIii ypok 1

166 PesepBHBIiT ypok 1

167 Pe3epBHbIii ypok 1

168 PesepBHbIii ypok 1

169 Pe3epBHBIif ypok 1

170 PesepBHBIT ypok 1

OBIIEE KOJIMYECTBO YACOB I10 170 18

ITPOTPAMME




11 KUIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrponeusie | Ipaxriieckue II/I[?.y‘[eHI/Iﬂ :)Iﬁg)azosaTenbﬂue
padoThI padoThI pecypeni
B3anMoeiicTBre MOCTOSSHHBIX MAarHUTOB
1 Y IPOBOJHUKOB € TOKOM. MaruuTtHoe 1
nosie. I'unoreza Amnepa
Bektop maruutHOM MHAYKIUU. [IpuHIMD
2 CyNepno3MLMU MarHUTHBIX Nosel. JInnun 1
MarHUTHOM MHIYKIUH
3 MarsuTHo€ 1oJie MPOBOJAHUKA C TOKOM. 1
OmnbIT Dpcrena
Cuna Amnepa, e€ HanpaBJIeHUE U MOYJIb
5 Pemenue 3anau
5 IIpumenenue 3akoHa Ammepa. 1
DNEeKTPOU3MEPHUTENILHBIE TPUOOPHI
Cuna Jlopenna, e€ HanpaBlieHHE U
7 MOAyJb. J[BH>KeHHE 3apsHKEeHHOW YaCTHIbI 1
B OJIHOPOJIHOM MarHUTHOM I10J1€
Pemenne 3anay
Pa6oTa cuiel JIopenna
10 Pemenue 3amau 1
11 MarsauTHoeE 10JI€ B BEIIECTBE. 1
deppoMarHeTuky, napa- u AMaMarHeTUKu
12 OcHoBHbIE CBO¥CTBA (heppOMarHeTUKOB. 1

[TpumeHeHue peppoMarHeTUKOB




Pewenune 3agay no teme "MarautHoe

13 |
oJjie

14 Pemenne 3agad mo Teme "MarauTtHoe
mmoje"

15 SIBIIeHHE 2IIEKTPOMArHUTHON MHYKIIU Y.
IToTok BEKTOpa MarHUTHOW MHAYKIUH

16 OJ1C naayKIMHA

17 3aKOH 3JIeKTPOMArHUTHOU WHIYKIIUU
Dapanes

18 Buxpeoe anektpuueckoe mnosue. Toku
dyko

19 O/1C uHAYKUMHU B ABMOKYLIUXCS
MIPOBOTHUKAX

20 Pewenue 3anau

21 [IpaBuno Jlenua

29 WNunyktuBHOCTE. Karyiika
WHIYKTUBHOCTH B IIEMHU MOCTOSHHOT'O TOKA

93 Asnenue camonnaykuuu. IC
CaMOMHTYKITHH

94 DHeprusi MarHuTHOTO MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIE

25 Pewenue 3anay

26 O0001IeHNE B CUCTEMATH3aIUs 3HAHUH 110
TeMe "DieKTpoauHaMuKa"

97 KonrtposnpHas pabota 1o reme

"OnekTponrHaMuka"




Konebarensuas cucrema. CBoOOOHBIE

28 kosneOanus. [lapMoHHUeckre KoieOaHus

29 Kunematnueckoe u JuHaMHUYECKOE
OMHCAaHHUE KOJNeOATETbHBIX BMKCHUN
DHepreTuyeckoe onrcanue. BeiBoa
JTUHAMHUYECKOTO OIUCaHUS

30 rapMOHHUYECKUX KOJIE0aHUH U3 UX
SHEPreTUYECKOro 1 KHHEMAaTHIYECKOTO
OIMHCAHUS

31 AMrumTyna u ¢asza kojaedbaHui
ITepuon u yacrora konedanuii. [lepuon
MaJbIX CBOOOIHBIX KOIeOaHM

32 MaTreMaTu4eckoro Mmadartuuka. [lepuon
CBOOO/IHBIX KOJIE€0aHUI NPYKUHHOTO
MasTHHKA

33 3aTyxaromue KoneOanus. BeiHyXIeHHbIE
koneOanus. Pesonanc

34 ABTOKOJICOaHUS

35 Pemenne 3amau
VYpok-koH(pepeHuus "MexaHudeckue

36 KoJIeOaHUs B My3bIKaJIbHBIX
UHCTpyMEHTax"

37 O06o0061enue u cucTeMaTH3aus 3HaHUN 10
Teme "MexaHnyeckue KonebaHus"

38 DNeKTpOMarHuTHbIC KoJIeOaHusl.

KonebaTenbHblil KOHTYP




®opmyia Tomcona. CBsA3b aMILUIUTY/IbI

39 3apsija KOHACHCATOpA C aMIUTUTYA0H CHIIbI
TOKa B KOJIeOATEILHOM KOHTYpe

40 3aKOH COXpaHEHHUS PHEPrUU B HJI€ATHHOM
KoJIe0aTeIbHOM KOHTYPE
3aTyxaro1ue 3JIeKTPOMarHuTHhIE

41 KoneOanus. BeiHyX/1eHHbIC
AJIEKTPOMArHUTHBIE KOJIeOaHus

42 [Tepemennslil TOK. Pesuctop u
KOHJICHCATOp B LIEIIU [IEPEMEHHOr0 TOKa

43 Karymika uHIyKTUBHOCTH B 1I€TIH
MIEPEMEHHOI 0 TOKa

44 3akoHn Oma JJisl 3JIEKTPUYECKOMN 11emn
NepeMEHHOr 0 TOKa
MOIHOCTE NEPEMEHHOT0O TOKA.

45 AMIUIMTYIHOE U IEHCTBYIOLIEE 3HAUEHUE
CHJTBI TOKA Y HATIPSDKCHUS

46 Pe3oHaHC B 3JIEKTPUYECKOM e

47 Pemienue 3amau
WneanbHblA TpaHcopmarop.

48 [TpousBoacTBO, Iepeaada u moTpedacHue
AJEKTPUY €CKOW SHEPTUU
OKOJOrM4€eCKHUE PUCKU NPH IPOU3BOICTBE

49 annekTposHeprun. Kynbstypa
HCIOJIb30BaHUS 3JIEKTPOIHEPTUH B
MOBCEIHEBHOM KU3HU

50 Pemenne 3amau

51 Pemenue 3anmau




O0001IIEHE U CUCTEMATU3AIUA 3HAHUI 1O

> Teme "DIeKTpoMarHuTHbeIe Konebanus"

53 MexaHndecKkue BOJIHbI. XapaKTepUCTUKN
MEXaHUYECKUX BOJIH

o4 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKU 3BYKa

56 Wn¢pa3syk u yasrpassyk. Lllymosoe
3arpsi3HEHUE OKPY’KAIOIEH CPeb

57 Pemenue 3amay

58 DJIEKTpOMarHuTHbIE BOJHBI. M3nydueHue
AJIEKTPOMArHUTHBIX BOJIH

59 DHeprust 3JeKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
[Ixana 37€KTPOMAarHUTHBIX BOJIH.

60 [TpuMeHeHue 371eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHIUTIBI paANOCBSI3H U TEJIEBUICHUSI.

61 Panuonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHHE OKPYKAIOIIEH Cpelibl

62 KonTtponeHas pabota o teme
"Kone6Ganus u BoiaHbI"

63 Caer. 3aKoH MPSMOJMHEUHOT O
pacrpocTpaHeHHsI CBETa

64 Pemenue 3ama4 Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEWHOTO PACIPOCTPaHEHHUs CBETa

65 Otpaxxenue ceeta. [liiockoe 3epkaio.

Cdepuueckoe 3epkaio




[Ipenomnenue cBera. AGCOIIOTHBIN 1
OTHOCHTEIbHBIN IOKA3aTelb

66 npenomienus. [lonHoe BHyTpeHHee
orpaxkeHue. [IpenenpHpIil yroa noJHoro
BHYTPEHHETO OTPaXEHUS

67 Pemenue 3aga4 Ha mpUMeHEHHE 3aKOHOB
OTpa’kKeHUs U TIPETIOMJICHHS CBETa

68 Xopn srydeit B npusme. [{ucnepeus ceera.
CioxxHBIN cocTaB Oeaoro ceera. Liser

69 JInna3el. DOKYyCHOE pacCTOSIHUE U
ONTHUYECKAS CUJIA JIMH3bI

70 [Toctpoenue n300pakeHui B JIMH3aX U UX
cucTeMax. YBEIMYEHUE JIMH3bI
Pemenue 3a1a4 Ha mocTpoeHue

71 M300paXKeHNH, MOy4YaeMBIX C TIOMOIIBIO
JIH3

72 I'ma3 kak onTuyeckas cucrema

73 Pemenue 3anay. [Ipeaens! npuMeHUMOCTH
F€OMETPUYECKON ONTUKHU

74 CKOpOCTb CBETa U METOJIbl €€ U3MEPEHUS

75 Hucnepcus ceera

76 WnTepdepenius ceera

77 KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
HAOIIIOICHHS] MAKCHUMYMOB 1 MUHHMYMOB

78 Pemenne 3anau

79 [TpumeHeHne nHTEPPEPEHIIHH

80 Hudpakuus ceeta




HubpakunonHas pemérka. Y cioBue

81 HAOIIIOICHHS TJIaBHBIX MAKCHMYMOB

82 Pemenue 3anau

83 IToriepedHOCTh CBETOBBIX BOJIH.
[Tonspuzaius cera

84 Pemienue 3amau

85 CBeToBbI€ SIBJICHUS B IPUPOAE

86 O06o0061enue 1 cucTeMaTH3aus 3HaHU| 110
teme "OnTtuka"

87 KontposnpHas pabora no reme «Ontuka»
['paHuIIBI MPUMEHUMOCTH KIIACCHY €CKOM

88 MEXaHHUKU. 3aKOHBI AJIEKTPOAMHAMUKU U
MPUHIIUIT OTHOCUTEIbHOCTH

89 ITocTynaTsl crienMaIbHON TEOPUN
OTHOCHUTEIbHOCTH
ITpocTpaHCTBEHHO-BpPEMEHHON UHTEPBAJL.
[TpeodpazoBanus Jlopenna. Y cioBue

90 NpUYUHHOCTU. OTHOCUTENIBHOCTD
OJTHOBPEMEHHOCTHU. 3aMe/IEHHE BPEMEHU
Y COKpAIllEeHUE JUTUHBI

01 DHeprus U UMITYJIbC PENIiTUBUCTCKOM
YaCTUIIBI
CBsI3b MacCChI C SHEPTUEH U UMITYJIbCOM

92 PEIATHBUCTCKON YaCTHIIbI. DHEPTHUs
MOKOS

93 PaBHOBeCHOE TEMI0BOE U3TyYyEHHE

94 3akoH cMmenieHus Buna

95

T'unore3a M. ITnmanka o kBautax. @oTOHEI




96

OHeprus U UMITYJIbC POTOHA

®otoapdexrt. OnpiTel A. I'. Cronerona.

o7 3akoHbl poTodrddekra
VpaBHeHue DHIITEHHA 115

98 doroaddexra. "KpacHas rpanumna"
doroapdexra

99 JaBnenue cBera. OnbiTel I1. H. JIeGeneBa

100 BoiHOBEIE CBOMCTBA YaCTHUI]
Bonnsl ne bpoiind. J[iinHa BOJNHEI e

101 Bpoiins u pazMepbl 001aCTH JIOKATU3AIHH
JBUKYIICHCS YaCTUIIBI

102 KoprnyckynsapHO-BOIHOBOM Jyanu3m

103 Judpakiust 3J1eKTPOHOB Ha KPHCTAJIAX
Crnenuduka n3MepeHuii B MUKpOMHUPE.

104 CooTHonIeHus HeonpeneIEHHOCTEN
['eiizenbepra

105 Pemenune rpagpuueckux 3anay

106 Pemenune pacuétHbIxX 3a1a4
KontposnpHas pabora o remaM: "OCHOBBI

107 CTO", "KopnycKyJsipHO-BOJIHOBOM
nyanus3m"
OMnBITHI 110 UCCTENOBAHUIO CTPOCHHS

108 aToma. [ImanerapHas Moaenb aToMa
Pesepdopna

109 IToctynater bopa

110 Buns! cnektpoB. CnekTp ypoBHeH

SHEPrUH aToMa BOJ0PO/Ia




111

CrionTaHHOE B BBIHYXJICHHOC U3JIYUCHHUC
CBCTa

112

Jlazep

113

Hyxknonnas mogens sigpa I elizenOepra-
NBanenko. 3apsia 1 MacCOBOE UM CIIO sIpa.
H3oromnel. PagnoakTHBHOCTE

114

3aKOH paJuOaKTUBHOIO pacraja.
CBoiicTBa HOHU3UPYIOIIETO U3Ty4EHUSI.
BnusiHue paanoakTUBHOCTH Ha )KHUBBIE
opranusmsl. Jlozumerpus

115

DHeprus CBs3M HYKJIOHOB B sJIpe€.
Snepubie cunbl. Jlegext macchl sapa.
SInepHble peakuu. SInepHble peakTopsI.
[TpoGJiembl ynpaBisieMOro TEpMOsIEPHOTO
CHUHTE3a. DKOJIOTMYECKUE aCIEKThI
pa3BUTHS SAECPHOMN YHEPreTUKH

116

MeTo1bl peruCTPaIK | UCCIICOBAHUS
AJIEMEHTAPHBIX YaCTHII.
dyHIaMeHTaIbHbIE B3aMMO/ICH CTBHSI.
baproHbl, ME30HBI U JICITOHBI.
[IpencraBnenne o CTaHIapTHONW MOIEIIH.
KBapk-ritooHHast MO/IENb aJpOHOB

117

®usnka 3a npenenamu CraHIapTHOU
Monemu. TémuHas maTepust U TEMHAs
sHeprus. EnMHCcTBO (hnznueckoil kKapTuHBI
Mupa

118

DTanbl pa3BUTUSI ACTPOHOMUH. 3HAUCHUE
aCTPOHOMUU




119

[TpumMeHMMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS TIPUPOJIBI KOCMUYECKUX
00BbEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIICAOBaHUI

120

CoBpeMeHHbIe ONTUYECKHUE TEIECKOIBI,
painoTeNnecKornbl, BHeaTMochepHas
acCTpOHOMHUS

121

Bun 38é3nH0r0 Heb6a. Co3Besus, sipkue
3Bé3I[LI, IIJIaHETHhI, UX BUAUMOC IBHXKCHHUC

122

Conneynas cucreMa. Comaie. ConHeunas
akTUBHOCTB. M cTounuk sHepruun CoJiHLa U
3BE3 ]

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKHU.
Jwnarpamma "criekTpanabHbINA Ki1ace —
CBETUMOCTB"

124

3B63I[LI rJIaBHOM IoCiICa0BaTCiIbHOCTHU

125

BryTpenHee cTpoeHue 3BE31.
CoBpeMeHHBIE MTPECTaBICHUS O
MIPOUCXOXKIeHUHU U 3Bomouu ComHia u
3BE37. DTallbl )KU3HU 3BE3]

126

Mieunsiii [IyTe — Hama ['amakTuka.
Twunel ranakTuk. YEpHbIE NBIPHI B SIAPAX
rajakTHK

127

Bcenennas. Pacmpenue Beenennoi.
3akoH Xab606ma. Teopus bonbioro B3pbiBa.
PenukroBoe uznydenue

128

Macmrabnas cTpykTypa BeeneHHOM.
MeraranakTuka




129

Hepeménnsie mpoOaemMbl aCTPOHOMUU

130

DU3NYECKUIN TPAKTUKYM I10 TEME
"UccnegoBanne MarHUTHOTO TTOJIS
MMOCTOSTHHBIX MAarHUTOB" MJIH
"UccnenoBanue CBOUCTB
dbeppomaraerrkoB" wim "MccnenoBanue
JIEHCTBUS MTOCTOSTHHOTO MarHUTa Ha paMKy
¢ TOKOM"

131

@u3nuecKkuil MPaKTUKYM 110 TEME
"N3mepenue cuiabl Amnepa" nim
"M3yueHue 3aBUCUMOCTH CHJIBI AMIIepa oT
cuitbl Toka'" mim "Onpenenenue
MarHUTHOW MHIYKLIIMHA Ha OCHOBE
u3MepeHus cuiiel Amnepa"

132

DU3NYECKUIN TPAKTUKYM I10 TEME
"UccnenoBaHue sIBJICHUS
IEKTPOMAarHUTHOW MHYKIIMH" NN
"Onpenenenrne HHIYKIUU BUXPEBOTO
MarHuTHOro mnoJs"

133

@u3nuecKkuil MPaKTUKYM 110 TEME
"UccnenoBanue sIBICHUS CAaMOUHIYKIIMH"
i "COopKa MOJENN EKTPOMArHUTHOT'O
reHepartopa"

134

DU3NYECKUIN TPAKTUKYM IO TEME
"N3mepeHue rnepruoaa cBOOOIHBIX
KOJICOAHHI HUTSHOTO U MIPYKUHHOTO
MasiTHUKOB"




135

du3nyecKuil MPaKTUKYM 110 TEME
"IIpeoOpa3oBaHKe SHEPTHH B MPYKHHHOM
MasgTHUKe"

136

du3nuecknii MPaKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOro ToOKa 4yepes
MOCJIEIOBATEIBHO COSTMHEHHBIC
KOHJICHCATOP, KaTYIIKy U PE3UCTOp" WU
"Uccnenoanue paboOThl HCTOYHHKOB
CBETa B II€MH MEPEMEHHOI0 ToKa"

137

@u3nuecKkuil MPaKTUKYM 110 TEME
"M3yuenue napamMmeTpoB 3ByKOBOM BOJIHBI"

138

DU3NYECKUIN TPAKTUKYM IO TEME
"N3mepenue mokazaTess IpeIoMICHUS
crekna" i "[lomydeHne n3o00paxeHus B
CHUCTEMeE M3 IJIOCKOr0 3epKaja v JIMH3bI"

139

du3nyecKkuil MPakTUKYM 10 TEME
"NccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUS OT BELIeCcTBa (Ha pUMepe
*Kuakux mH3)" ummn "Usmepenue
(OKYCHOT' O pacCTOSIHUS PacCENBAIOIINX
uH3"

140

DU3NYECKHUIN TPAKTUKYM IO TEME
"HaGnronenue nudpakiuu,
uHTephEepeHIINH U OJIspU3auu ceera"

141

Pu3nyecKuil MPaKTUKYM 110 TEME
"OnpeneneHne NMITyJIbCa U SHEPTUH
PENATUBUCTCKUX YacTUIL (110
¢doTorpadusamM TPEKOB 3apsKEHHBIX
YaCTHIl B MATHUTHOM T10Jie)"




142

du3nyecKuil MPaKTUKYM 110 TEME
"U3mepenue noctostHHOM [1n1anka Ha
ocHoOBe uccienoBanus porodrddexra" wm
"UccmenoBaHue 3aBUCUMOCTH CHIIBI TOKa
4yepe3 CBETOIUO]T OT HApsDKeHUs "

143

DuU3NYECKUN MPAKTUKYM 110 TEME
"HccnenoBanue CreKTpa pa3pesKeHHOro
aTOMapHOIo BOAOPOJa U UBMEPEHHE
noctosiHHOM Pun6epra"

144

@u3nuecKkuil MPaKTUKYM 110 TEME
"UccnenoBanne paguoakTUBHOTO (oHa ¢
HCIIOJb30BaHUEM JT03UMeETpa Ui
"N3ydeHue norionieHus 6era-yacTuil
anmomMuHueM"

145

DU3NYECKUIN TPAKTUKYM I10 TEME
"HaOmoaeHus 38€31HOr0 Heba
HEBOOPYKEHHBIM I'JIa30M C
MCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MIPHJIOKCHHH JIJIST OTIpeIeTICHUS
MMOJIOKEHUS HEOECHBIX 00BLEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE€ CO3BE3/IUs
CeBepHOro noayiapus U sipkue 3BE3b1"
nm "HaGnronenus B Teneckon JIyHsI,
IUIAHET, TYMAHHOCTEW U 3BE3HBIX
CKOILICHHI"

146

O0001IEHNE U CUCTEMATU3aLMS 3HAHUMN.
Ponb ¢usuku u actpoHOMUHM B
SKOHOMUYECKOH, TEXHOJIOIrHICCKOM,




COLIMAJIbHOM U 3TUYEeCKO chepax
JACATCIIBHOCTHU YCII0OBCKA

147

O60061IeHue 1 cucTeMaTH3alus 3HaHuH.
Poib 11 MecTO pU3UKK 1 aCTPOHOMUU B
COBPEMEHHOW Hay4HOW KapTHHE MHpa

148

O06o0mienne u cucTeMaTH3anus 3HaHUH.
Ponb gusnueckoii Teopun B
(bopMHPOBaHUY NPEACTABIECHUHN O
(¢u3nyecKoil KapTUHE MUPA, MECTO
($u3nYeCcKOi KapTUHBI MUpPA B O0LIEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MPEACTABICHUHN O IPUPOE

149

O060011eHIE U CUCTEMATU3ALUSA 3HAHUH 110
teme "Kunematuka"

150

O0001IIEHNE U CUCTEMATU3AIINA 3HAHUI 1O
Teme "Kunematuka"

151

O00011IeHIE U CUCTEMATU3AIUS 3HAHUH 110
teme "Jlunamuka"

152

OO0o001IeHHE U CHCTEMAaTH3AIUs 3HAHHUH 110
teme "CraTuka TBEpIOro rena'

153

O06o0061enue 1 cucTeMaTH3aus 3HaHUN 10
TeMe "3aKOHBI COXpaHEHHUs B MEXaHHUKe"

154

O06o0mIeHue u cucTeMaTH3alus 3HaHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKON Teopun”

155

O0600111eHIE U CUCTEMATU3AlUA 3HAHUH 110
teme "Tepmoannamuka. TernoBbie
MAaIIUHBI"




O0001IeHE U CHCTEMAaTH3aIUA 3HAHUI 110
156 TeMe "ArperaTHble COCTOSHUSI BEIIECTBA.
da3zoBbie nepexoipl"”

157 O0001IeHNE U CHCTEMAaTH3aIMA 3HAHNUI 110
TeMe "DnekTpuueckoe moie"

158 O0001IEeHNE U CUCTEMATU3ALUS 3HAHUI 1O

teme "IlocTosHHBIN ek TpudecKuil ToK"

O606H.[€HI/IC U CUCTEMAaTHU3alus 3HAaHUU 110

159
teMe "TokM B pa3iMuHbIX cpeaax”

160 O0001IIEHE U CUCTEMATU3AaIUA 3HAHUI 1O
Teme "MaruutHoe 1ose"

PesepBHbiii ypok. O0o01meHue u
161 cucTeEMaTU3alud 3HAHUI IO TEME
"DyeKkTpoMarHuTHast UHAYKIUS"

PesepBHbiii ypok. O600meHue u
162 CHUCTEeMAaTHU3alMA 3HAHUUI 10 TEME
"MexaHnueckue kKojieoanus"

Pe3epBHbIii ypok. O0001IIEHUE T
163 CHUCTEMaTH3allMsl 3HaHUM 110 TeMe
"DeKTpoMarHuTHbIEC KoJieOaHus"

PesepBHbiii ypok. O6001mIeHNE U
164 cucremMarus3anus 3HAHUHU II0 TEME

"MexaHn4eCKue U JJIEKTPOMarHUTHBIE
BOJIHBI"

PesepBHbiii ypok. O0o01eHne 1
165 cucTeEMaTU3alud 3HAHUH IO TEME
"OnTuka"




166

PesepBHbiii ypok. O6001meHue u

cucremMaTtusanus 3HaHPII>i I10 TEMC
"Ocuossr CTO"

167

PesepBHbiii ypok. O6o0meHue u
CHUCTEMaTH3allMsl 3HAHUH 110 TEME
"KopryckyinsipHO-BOJTHOBOM ayainu3m"

168

Pe3epBHbIii ypok. O0001IIEHUE T
cucTeMaTu3alnug 3HaHui o teMe "dusnka
atoma"

169

PesepBHbiii ypok. O0o01meHue u
cucTeMaTu3alus 3HaHuii o Teme "dusnka
aTOMHOTO sIJIpa ¥ 3JIeMEHTapHBIX 4acTuIl"

170

PesepBubiii ypok. O6001meHne u
cHCTeMAaTh3alus 3HaHUH 10 TeMe
"JnemMeHTHl acTpoPu3nKu"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

®dusmka, 10 knacc/ Msxumes I'.5., byxosues b.b., Corckuit H.H. oz
penakiueit [lappentreBoit H.A., Akninonepnoe o0miectBo «M3maaTenscTBo
«IIpocBenieHue»

WuTerpupoBaHHblil 00yyaromuii 1a00paTopHbIA KOMIUIEKC JIJ1s1 paboT 1Mo

busnke

METOJIUYECKHUE MATEPUAJIBI JIJISI YYUTEJIS
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