MUHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN
MHMUHUCTEPCTBO OBPA30BAHUSA U HAYKHU
PECITIYBJIMKHU TATAPCTAH
YIIPABJIEHUE OBPA30BAHUSA UCITOJTHUTEJIBHOI'O KOMUTETA
3EJJEHOJOJIbCKOTI'O MYHUIIUITAJIBHOI'O PAMOHA
PECITIYBJIMKHU TATAPCTAH
MBOY "I'MMHA3US Ne3 3MP PT"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoautens HIMO 3amecturenb qupekTopa  Jupekrop
IIPEIMETOB €CTECTBEHHO-

HAy4HOTO LIMKJIA Amnrtonosa JI.A. Nnbnna M.A.
[Tpuxkaz Ne 200 [Tpuxaz Ne 200
Buktumiposa ©.M oT «31» aBryct 2023 T. oT «31» aBryct 2023 T.
[Tpukaz Ne 200 (
[IOKYMEHT MOAMMCAH
oT «31» aBryct 2023 . ’ SNEKTPOHHOM NOAMACHIO
CepTudrkar: 00B823A0EAB7FDAF1C6CEF192D499F0FCE
Bnapeneu: MnbuHa MapuHa AHaTonbesHa
[HeiicTButenen: ¢ 27.12.2022 po 21.03.2024
.
PABOYAS ITPOTPAMMA

(ID 2965552)

yueOHoro npeamera «@usuka. YriayoJaEéHHbIH YPOBEHb)
st ooyuarommmxest 10 — 11 ximaccoB

r. 3esieHoH0JbCcK- 2023



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeAcTaBieHHbIXx B PI'OC COO, a takxe
c yu€roM (enepasbHOM paboueil mporpamMMmbl BocnuTaHus U KoHuenuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaau3yoix OCHOBHbIE 00pa30BaTEIbHbIEC IPOTPAMMBI.

[Iporpamma o usuke onpeaensieT 00sI3aTeNHHOE MPEIMETHOE COIEPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEILHOCTh U3YUCHUSI TEM U Pa3JIeJIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEW  O00ydJaromuXcs.
[Iporpamma 1o ¢u3uke maér mpeacTaBICHUE O IEAX, COJCpPKAHWH, OOIIeH
CTpaTeTuu OOy4YeHHWs, BOCIHUTAHUS W Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (u3uku yriayOJEHHOTO YPOBHS TO3BOJIAET pPEeaU30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHs 0o0pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme o ¢uszuke onpeaesstoTcs MmIaHupyeMbIe pe3yJIbTaThl OCBOCHUS
Kypca (U3MKM Ha YpPOBHE CpelHero oO0miero oOpa3oBaHUs: JIMYHOCTHBIE,
MEeTanpeMEeTHbIe, TMpeaMeTHble (Ha  yriyOia€éHHOM  ypoBHe). HayuHo-
METOJI0JIOTUYECKOM OCHOBOM Juisi pa3paOOTKH TpeOOBaHUN K JIMUHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYaroluXcs, OCBOUBIIHUX
nporpaMmmy 1o Gpu3nke Ha YpOBHE CpeAHEro o0111ero oopa3zoBaHus Ha yriTyOaEHHOM
YPOBHE, SIBJIIETCS] CUCTEMHO-IEATEIIbHOCTHBIN MOIXOI.

[Iporpamma 1o gpu3MKe BKIIOYALT:

TUIAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca GU3UKHU Ha YIiTyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 0 T0JIaM 00YUYEHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBITh
UCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU ISl COCTABIICHUS CBOUX PabOYMX MPOTPaMM.

[Iporpamma no (u3uke HE CKOBBIBAET TBOPUYECKYIO UHUIIMATUBY YUHUTENICH U
MPEAOCTaBIsICT BO3MOKHOCTH ISl peali3alldd  Pa3IMUHbIX METOJAMYECKUX
MOAXOJ0B K TMpernojaBaHuio (U3UKU Ha YriayOJEHHOM YypOBHE IPH YCJIOBUU
COXpaHEHMS 00s13aTeIbHOM YacTH COoJiepKaHus Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KadyecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHWM 00 okpykaromiem mupe. [IkoabHBIN Kype GU3NKH — CHCTEMOOOpa3yomui
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PH3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE M AKTHBHOE



npUMeHeHHe (U3NYECKUX 3HAHHUM ONpeNenuiio Xapakrep W OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYeHHUS] HOBBIX MAaTE€pUAJIOB C 3aJlaHHBIMU CBoOMcTBamH. M3yueHue QPu3nku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B GOpMHUpPOBaHNE YMEHUI MPUMEHSITh HAYYHBIM METOJ] MO3HAHUS
IPU BBIMOJIHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeTHEro 0011ero 00pa3oBaHus MOJI0KEH
psia uaei, KOTopble MOKHO pacCMaTpHUBATh KaK MPUHLHUIIBI €70 MTOCTPOCHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEWl Marepual Kypca (U3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIseTcs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BELIECTBE U
oJIE.

Hoea cymanumapuzayuu. EE peannsanys NPEaIoyaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICICEHUE CBSI3U Pa3BUTHUS
(GU3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbuzuku yriyOoaéHHOTO ypOBHS
IPEoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYECKHX
IIPUJIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takke 0O0CYXIEHUs
npo6JieM pallMOHAIBHOTO MPUPOOTNIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue cofepKaHusl MPorpamMmbl MO (PU3MKE AOHKHO OBITH IOCTPOEHO Ha
IOPUHLINIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THUX
IPUHLIUIIOB 0a3HUpyeTcsl Ha UCIOJIb30BAaHUM CAMOCTOSITENIbHOTO HKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. s yriayOnaéHHOTO
YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOIO YYEHHUYECKOTO SKCIIEPUMEHTA,
BKIIIOUAIONIETO (PpOHTAIbHBICE YYCHHUYECKHE OIBITHl MPH W3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JBa crioco0a peanu3aiuu pu3nuecKoro npakTukyma. B nepBom ciyyae npakTUKyM
npoBoauTcst b0 B koHIEe 10 u 11 kiaccoB, auOO MOCE MEPBOTO M BTOPOTO
MOJIYTOJAMHM B KaXKJIOM U3 ATUX KJ1IaccoB. BTopo# crocod — 310 uHTEerpamus padbor
MpPaKTUKyMa B CHCTEMY JIaDOpAaTOPHBIX padOT, KOTOPbIE MPOBOISATCA B MPOIECCE
u3ydeHus pasnena (temsl). [Ipu 3ToM mox paboTamMu NpakTHKyMa MOHHUMAETCs
CaMOCTOATEJIBHOE ~ HCCIEJOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOT0, 0000IMIEHHOTO BH/1a O€3 MOIIAroBO HHCTPYKIIHH.



B mporpamme 1o (Qusmke cucTeMa YYEHWYECKOTO OKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpPE/ICTaBlieHa €IMHBIM IepeyHeM. Buioop
TEMaTUKH JJIS 3TUX BHUJIOB YUYCHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
y4aCTHUKaMU 00pa30BaTEIbLHOTO Mpollecca UCXO0/I1 U3 OCOOEHHOCTEHN MOYypOYHOTrOo
IUTAaHUPOBAHUST W OCHalleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMU TMPOBOJUTH TMpPSAMbIE U KOCBEHHBIC
U3MEpPEHHUsI, UCCIEAOBAHUS 3aBHUCHUMOCTEH (PU3NYECKUX BEIUYMH U IMOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEIITIOKEHHBIX TUIIOTE3.

Bbonbiiioe BHUMaHuE yACISIETCS PEIICHUIO PACUETHBIX U KAU€CTBEHHBIX 3a]1a4.
[Ipu 5TOM 17151 pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4U C SIBHO 3aJJaHHON
¥ HESIBHO 3aJJaHHOW (PU3UYECKON MOJIEIBI0, TIO3BOJISIFOIITNE TPUMEHSITh U3yUCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszfeia Kypca, TaK U HHTErpupys
MPUMEHEHUE 3HaHUI U3 pa3HbIX pa3enoB. /(s kauecTBEHHBIX 3a7]a4 MPUOPUTETOM
SBJIAIOTCS 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHue TNPOTEKAHUS (PU3NUYECKHUX
SBJICHM M TIPOLIECCOB B OKPY’KaIOIIEH JKU3HU, TpeOyrolre BpIOOpa (pu3nuecKkon
MOJIEIIU JUISl CUTYalluy MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
obecrniedyeHnto yueOHOro npouecca Kype Gpu3nku yriiyOoi€HHOTO ypOBHS HA yPOBHE
cpenHero oOmero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kabunere (U3MKU JOJDKHO OBITH HEOOXOJMMOE JIabopaTOpHOE
o0opya0BaHUE 71 BHITTOTHCHHS YKa3aHHBIX B IPOTPaMMe 10 (PU3HKE YICHUICCKUX
OIBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaoHHOE 00OpyaoBaHuE (opMuUpyeTcs B COOTBETCTBUU C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIui s
UCCJICIOBAHMUSI  M3y4YaeMbIX  SIBIIEHUW ©  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHHI.

JlaGopaTopHoe 00Opy/IOBaHME MJI YYCHHYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX TMPHUOOPOB, a TaKKE KOMITBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJIE [IU(POBBIX J1A0OpPATOPHUIA.

OCHOBHBIMHU LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHHE HWHTEpeca M CTpEeMJICHUS OOydYalomMXcd K HaydYHOMY
U3YUYCHUIO TIPUPOJBI, Pa3BUTHE WX HMHTCIUICKTYAIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUM O HAYYHOM METOJ€ TMO3HaHUs U (popMHUpoBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHUpoBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;



dbopMHUpOBaHKE YMEHUN OOBSCHATH SIBJICHUS C UCTIOIB30BAHIEM (DU3UIECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHUpOBaHUE TMPEACTABICHUM O poOiAM (PU3UKU [ Pa3BUTHUSI JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cdepax Oymyiein
npoecCHOHANBbHON  JESATENbHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalPaBJICHUH.

JlocTmxeHne 3TUX lenei 00ecrednBacTCsl pelIeHUeM CIEIYIOMNX 3a7ad B
npolecce U3y4eHus Kypca GU3NKH Ha YPOBHE CPEIHEro 00IIero 0opa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHUK 00 00mMX (PU3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIOYAs  MEXaHWKY,  MOJEKYSpHYI0  (HU3UKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMHpOBaHUE YMEHHU MTPUMEHSATh TCOPETUICCKNE 3HAHUS I OOBICHCHUS
bu3nUecKkux SIBJICHUN B MPUPOJE W JUIsl MPUHITHS TPAKTUYECKUX DPEIICHUN B
MOBCEHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbBIX 33]1a4 C SBHO 33JJaHHON (hU3NUECKO
MOJICNIbIO, 3aJlay, MOJPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3AaHue (PU3NYECKON
MOJICNIA, aJeKBAaTHOW YCJIOBHSM 3a/laud, B TOM 4YHCJE 3aJa4 HHXCHEPHOTO
XapakTepa;

NoHUMaHuEe (U3MUYECKMX OCHOB M TMPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, MX BIUSHUSA Ha OKPYXKAIOIIYIO CPEY;

OBIIQJICHNE METOJAAMH CaMOCTOATEIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
GU3MYECKUX JKCIIEPUMEHTOB, aHaIW3a W HHTEpHpeTanuu  WHGOPMAIIIH,
OIPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3/IaHME€ YCJIOBHUW /IS Pa3BUTHS yYMEHHHA MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITETHHOCTH;

pa3BuTHe UHTEpeca K chepam npodeccuoHaTbHOM AeSTENHHOCTH, CBI3aHHOU
¢ (PUBHUKOM.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO yroyOnéHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®Dusnka» Ha YpPOBHE CPEIHETO0 OOIIEro
oOpa3zoBaHus BBIOMpaeTCs OOYYArOUIUMUCS, TUIAHUPYIOIIMMU —TPOJIODKCHHE
oOpa30oBaHuUs M0 CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUII.

Ha uzydenne pusuku (yriyO0nEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEZIEIIIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedcHb JIAOOPAaTOPHBIX M
MPAKTUYCCKUX palbOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHTENb JCIacT BBIOOP
MPOBENCHHUS JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
O0COOCHHOCTEHN 00yJaroInXCA.



COJEPXXAHME OBYUYEHUA

10 KUIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslit MeTo/1 MO3HAaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMOo3HaHus npupoasl. HabmrogeHnue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIC CUCTEMBI).

[TorpemHocT  w3MepeHnid  (GU3UYECKUX  BENMWYWH  (aOCONIOTHAs |
OTHOCHUTEJIbHA).

MonenupoBanue (GU3NIECKUX SBICHUN W TPOIECCOB (MaTepuaibHas TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unore3a. PU3NYECKUIN 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKASI TEOPHUS.

Ponb u mecto ¢u3uku B (OPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpa, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHre cuiibl TOKa U HANPSHKEHUS B LIEMU OCTOSIHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi adboparopueit no dusuke. [Ipumepsl nzmMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCUTENBHOCTh MEXaHUYECKOrO JIBUKCHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemeliienne, CKOpOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MAaTE€pUaIbHOW TOYKH, UX MPOEKIUU HAa OCHU CUCTEMBbl KOOPIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOe majeHue. YCKopeHue CBOOOIHOTO majeHus. J[BuxeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpauKH.

KpuBonuHeitHoe  aBvkeHUE. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTH. YTJiOBas M JIMHEWHasi ckopocTh. Ilepuon u dactora oOpalieHusl.
[lenTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TAHT€HIMAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTepUaIbHON TOUKH.



TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLECCHI: CIUIAOMETD,
JBHYKEHUE CHAPSI0B, LICIIHBIE, IECTEPEHYATHIC U pEMEHHBIE ITEpEAadYn, CKOPOCTHBIE
JTUQDTHL.

Jemoncmpayuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPAUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

Crioco0bl uccneoBaHusl IBUKEHUI.

Nnmroctpanys npenesbHOro Nepexo1a U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeoOpa3zoBaHue IBMIKEHUH C UCTIOJIE30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenue ABMKEHUS Tena, OPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHEHHE ITyTEM, TPAEKTOPHUI, CKOPOCTEN IBUKEHHSI OAHOTO U TOTO K€ Teja
B Pa3HBIX CHCTEMAaX OTCUETA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MpU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccenmenoBanne 3aBUCHMOCTH IIyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKEHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHIO0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuyenue nBUKEHUs Tena, OpOIIEHHOT0 TOpu30HTaNIbHO. [[poBepka rumnoresb
O MpAMOM MPONOPUUMOHAIBHONW 3aBUCUMOCTH MEXAY JaJbHOCTBIO IMOJETA H
Ha4aJIbHOM CKOPOCTBIO TEA.

W3yyeHue IBHKEHHS Tella MO OKPYXKHOCTH C IOCTOSHHOW II0 MOZIYJIIO
CKOPOCTBIO.

HccnenoBaHue 3aBUCMMOCTH Mepro/ia oOpallieHuss KOHUYECKOro MasiTHUKA OT
€ro IapaMeTpOB.

Tema 2. lunamuxa.

[lepBbiii 3akoH HprotoHa. MHepumaneHble cuctemsbl oTcyéTa. [IpmHnmn
otHocutenbHOCTH ["anmumies. HeunepimanabHble cUCTEMBI OTCUETa (OMpEACIICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHa 1151 MaTepraibHON TOYKU.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW M
VHEPTHOU MAaCCBI.



Cuna TspkecTd. 3aBUCUMOCTD YCKOPEHHSI CBOOOHOTO MaICHUS OT BBICOTHI HAJ|
MOBEPXHOCTHIO IJIAHETHI U OT reorpapuieckoil mupoTsl. JBrukeHne HeOECHbIX Tell
U UX cyTHUKOB. 3akoHbl Kemnepa. [lepBas kocmuyeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, OBMXKylIerocs c
YCKOPEHHEM.

Cuia tpenust. Cyxoe tpenue. Cuia TpeHUsI CKOJIbKEHUS U CUJIa TPEHHUS ITOKOS.
Koaddumment tpenus. Cuia conpoTUBIEHUS NPU ABUKEHUH TeJa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JABHKECHHUS.

Jasnenue. 'mapocratnyeckoe gapienue. Cuina Apxumena.

TexHUYecKue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IMOAIINUITHHUKHY,
JBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPLUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIIMTO OTHOCUTENIBHOCTH.

Kauenune AByX HWIMHAPOB WJIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HEMHEPLUAIBHOW CHUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACUCTBYIOIIEH ITPUIIOKEHHBIX K TEITy CHJI C IPOU3BENCHUEM
MAaccChl TeJla Ha €r0 YCKOPEHHE B MHEPLUAJIbHON CUCTEME OTCYETA.

PaBeHCTBO cHJl, BOZHUKAIOLUX B pE3yJIbTaTe B3AUMOCHCTBHS TEII.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABbEME U MaJICHHH.

[leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

W3mepenne paBHOJEHCTBYIONIEH CUJT TIPHU JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
IJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka o
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PAaCCTOSIHUE OT €r0 MaCCHI.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B INPYKHHE U
PE3UHOBOM 00pa3sIie, OT ux AedopMaIiuH.

W3y4yeHnue NBUKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes
NErkuii OJIOK.

N3mepenue koddduiiieHTa TPEHUsI MO BEJIWYMHE YIJIOBOrO KO3 duImeHTta
3aBuCHMOCTH Frp(N).

HccnenoBanuie nBHKeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTU € EPEMEHHBIM
K03 PUITMEHTOM TpEHUSI.

N3yuyenue ABMKEHUS TPy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. llocTymarenbHoe M BpallaTeNbHOE IBUKEHHE
TBEpAOro Teiaa. MOMEHT CHJIBI OTHOCUTENBHO OCH BpamieHus. llnedo cuibl
CrnoxxeHue CHJl, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.



YcnoBus paBHOBECHUS TBEPIOIO TEA.

YcroiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOE PaBHOBECHE.

TexHU4ecKue YCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: KPOHILITEHH,
CTPOMTEIBHBIA KPaH, PEIIETYaThIe KOHCTPYKLIUU.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

HUccnenoBanne yciaoBHI PaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHne KPOHIUTENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

HMMnynbsc MaTepuaabHON TOUYKU, CUCTEMBI MaTEpUaIbHbIX TOUEK. LleHTp Macc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

MMiyibC CHIIBI M U3MEHEHHUE UMITYJIbCA Tella.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

MoMeHT umnysbca MaTepUaIbHOW TOYKH. lIpencraBieHne O COXpaHEHHH
MOMEHTA UMITYJIbCa B LIEHTPAJIBHBIX MOJIAX.

PabGorta cunsl Ha MamoM M Ha KOHEUHOM mepeMelnieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MontHOCTh CUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 U3MEHEHUH
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUKH.

[loTeHUIMaNbHBIE W HENOTEHUMAJNbHbIE CHWIBL. lloTeHIManbpHAs HHEPrUs.
[ToTenmmanbHas sHEeprus ynpyro nedopMupoBaHHOW NpyxuHbl. [loTeHmanpHas
DHEPIus TeJjla B OJJHOPOJIHOM I'PaBUTALMOHHOM noJie. [loTeHnuanpHas sHeprus reina
B TPAaBUTALMOHHOM IOJI€ OJHOPOAHOro mapa (BHyTpH W BHE Mmapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsi3b pabOThI HEMOTEHIMATIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEprun
CUCTEMBI T€Jl. 3aKOH COXPAaHEHHS MEXaHUYECKON IHEPTHUU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHynmu s WICAUIBHON KUIKOCTH KaK CIEJICTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU YHEPTHH.

TexHuyeckne yCcTpoMCTBAa M TEXHOJIOTHYECKHUE MTPOLIECCHI: JBHKEHUE PAKET,
BOJAOMET, KONIEP, MPYKUHHBIN MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOE IBMXEHUE.

HN3mepeHune MOITHOCTH CHUJTBI.

W3meHeHne sHeprun Teja MPU COBEPIICHUN PadOTHI.



B3anMmHbIe NpeBpalleHUss KUHETHYECKOM M ITOTEHLHMAIBHOW HSHEPruy IpHU
JEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPTUU MpU CBOOOTHOM MaJICHUH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

N3mepeHne nMmmyJiibea Telia o TOPMO3HOMY MYTH.

W3mepenue Cuiibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIISE U MOIIIHOCTH CHJIbI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs] UMITYJIbCA ITPU YIIPYTOM B3aHUMOJIEHCTBHH.

M3mepeHrne KHHETUYECKOW SHEPTUH TEJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHHS MOTCHIIMAIBLHON SHEPTUM MPYKUHBI C padOTON CUIIBI
TPEHUSI.

Omnpenenenne pabOTHI CWIIBI TPEHHS TPH NBWKCHHH Tella MO0 HAKIOHHOM
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMUKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJsipHO-KuHeTn4Yeckor Tteopuu (MKT), ux
omnbITHOE 0OocHOBaHue. b dy3us. bpoyHOBCKoe NBHKEHHE. XapaKTep IBHKCHHUS
Y B3aUMOJICHCTBUSI YACTHUIl BewlecTBa. MoJenu CTpOEHUs ra3oB, >KHAKOCTEH WU
TBEPJBIX TEJ U 0OBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojelnel. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTostHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenscust.

Mopens uaeanbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YACTHLBI
ra3a ABMXKYTCS XaOTHUYECKH U HE B3aUMOJECHCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomatoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon lansToHa. M3ompoiieccsl B
UJCIbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemlecTBa. | 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3b  MEXIy JaBJICHUEM M CPEAHEH  KHUHETUYECKOW DSHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJICKYJISPHO-KUHETUYECKOM TEOPUH UICAIbLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOrO JIBUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMaTePUaJIOB.

Hemoncmpauuu.

Mopenu nBUXEHUS YacTUI] BENIECTBRA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anmuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Jubdy3ust sKkuIKoCTeH.

Mogens onbita llTepHa.

[IputsxeHne MOJIEKYJI.



Mojaenu KpUCTalUIMYECKUX PEIETOK.

HabGnrogenue u vcciieqoBaHuE U30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKMuUKym.

HccnenoBanre Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiueid U X0JIOAHOM BOJOM.

N3yyeHue H30TEPMUYECKOTO Mpolecca (PEeKOMEHJAOBAaHO MCIOJIb30BaHHE
1udpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yyenune n300apHOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmogunamuueckas (T[[) cucrema. 3amaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE nTapaMeTphl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAUCHUS BEJIMYMH, ONTUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauvano TtepmoanHaMuku. (CamMonpoU3BOJIbHAs — pellaKcalus
TEPMOJINHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa U BbIpaKeHUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlUs YacTHUll, BBICOKHE
TeMIeparypsl. BolpaxkeHue i1 BHyTPEHHEN SHEPTUUA OJJTHOATOMHOTO HJICATbHOIO
rasa.

KBazucratnueckne u HECTATHYECKUE MTPOLECCHI.

DneMeHTapHas paboTa B TepMOJUHAMUKe. Beruncienne paboTel o rpaguky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kKak  crnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  cUCTeMbl 0e3  coBepuieHuss pabotel.  KoHBekius,
TEIUIONPOBOIHOCTD, U3JTyUYCHHE.

KommuectBo TtemnoTel. TemIoEMKOCTh Teja. YAEHnbHasT W MOJISIpHasd
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUE Maiepa. YaenpHas TEIUIOTa CrOpPaHMs
toruBa. Pacuér kommuecTtBa TeEmIOTHI mnpu Temonepenade. I[lonarue o0
aamabaTHOM IIpoIriecce.

IIepBbIit 3aK0H TepMOIUHAMUKA. BHYyTpeHHs1s1 sHeprusd. KoanyecTBo TenaoTel
U paboTa Kak Mepbl U3MEHEHUs] BHYTPEHHEW DSHEPTrUU TEPMOJUHAMHYECKON
CHUCTEMBI.

BTopoii 3aK0H TEpMOAMHAMUKH JIJ1s1 PABHOBECHBIX MTPOLIECCOB: YePE3 3aJJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €IMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIiepaTypa.

BTopoii 3aKk0H TepMOAMHAMUKY JIJIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0o0Jiee XOJIOIHOTO TeNa K 0ojiee HarpeToMy 0e3 KOMIIEHCAITU!
(Knay3uyc). HeobpaTuMoCTh IPUPOTHBIX MPOIIECCOB.

[TpuHumme! necTBus TertoBbix MammH. KIT/T.

MaxkcumansHnoe 3Hauenue KIIJI. [ukn Kapno.



DKOJIOTUYECKHUE aCIEKThl MCIOJIb30BaHUS TEIUIOBBIX JABUTrarenei. TemnoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEbl.

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHEp, JU3CIbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWUIM3AlUs «TEIUIOBBIX» OTXOJIOB C
WCITI0JIb30BAaHUEM TEILJIOBOTO HACOCA, YTHIIM3AIUs OMOOPTraHUYECKOTO TOTLIMBA JIJIs
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauuu.

W3MeHeHne TemnepaTypsl pH aquabaTHyecKoM pacIupEHUH.

Bo3gymHoe orauso.

CpaBHeHUE yAENbHBIX TETUNIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnadaTHOro Npouecca.

KoMmnbroTepHble MOJIENN TEMJIOBBIX JIBUTATEIIECH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne yaenbHOoN TEII0EMKOCTH.

Hccenenosanue npolrecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

W3yyeHue B3aMMOCBSI3W DHEPTUM MEXMOJIEKYJISIPHOIO B3aUMOJACUCTBUS U
TEMIIEPATYPbI KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnivie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue 1 koHieHcarus. icnapenue u kuneHue. Y ieabHast TeraoTa
napooOpa3oBaHUsl.

HacehllieHHble M HEHaChIIIEHHblIE TMapbl. KayecTBEHHas 3aBUCUMOCTD
IJIOTHOCTH U IaBJICHUS HACBIILIEHHOT'O apa OT TEMIEPaTypbl, UX HE3aBUCUMOCTD OT
00BbEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTh TEMIEPATYPbl KUIICHHS OT JABJICHUS B
XKUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS M OTHOCUTEIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3auusa. YJIeJbHas TEIIoTa IUIaBJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue n cxatue. Caur. Moayias FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacmvpeHre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KAK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (Pa30BbIX MEPEX0OIaAX.

YpaBHeHuUE TEII0BOTO OajiaHca.

[ToBepxHocTtHOe HaTspKeHHE. Ko3(phUIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHu4ecKue yCTpOMCTBA W TEXHOJOTMYECKHE IPOLECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.



Hemoncmpayuu.

TemnnoBoe pacmpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSYKECHMUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.

Kanumisipabie sBiaeHUsI.

Moenn HEHBIOTOHOBCKOU JKHIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJIIMYECKOTO BENIECTBA.

Bunsr nedopmaruii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3yueHne 3aKOHOMEPHOCTEN HCIapEHUs KUJIKOCTEM.

N3mepeHne yaenbHOM TENIO0THI IIJIaBJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITIOMEILICHUH.

N3mepenne koapduiimeHTa NOBEpXHOCTHOTO HATSHKCHHUS.

N3mepenue monyns FOHra.

HccnenoBanre 3aBUCMMOCTH  JeopManud  pe3MHOBOro oOpasma  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DiaekTpoauHaMu KA.

Tema 1. Inexkmpuueckoe noie.

ONeKTpu3alms Tel U €€ MPOSBICHMS. JJEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U MOJYHIPOBOHHKHU.
DneMeHTapHbIN ANEKTPUUECKUH 3apsi. 3aKOH COXPaHEHUS SJIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

OnekTtpudeckoe nose. Ero neiictBre Ha 3JIEKTPUYECKUAE 3apsibl.

Hampsixk€aHocTh  anekTpuueckoro  moisa.  [IpoOHbiii  3apsa.  Jluauwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTo 1Mojsi. OHOPOIHOE AIEKTPUUYECKOE MOJIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOTrO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHlmanbHas SHEprus 3apsiaa B DICKTPOCTATHYECKOM TIOJIE.
[Torenuuan snekTpocTaTuueckoro noJis. CBsi3b HANPSHKEHHOCTH TOJISI U Pa3HOCTH
MOTEHIUAJIOB I  DJIGKTPOCTATUYECKOro Toyisi (Kak OJHOPOJHOTO, TaK U
HEOHOPOTHOTO).

[IpyuHIMT CYTIEPIO3UIIUN PIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHDKEHHOTO To 00béMy mmapa. [lome paBHOMEpHO 3apspKEHHOU
OeCKOHEUYHOW TUTOCKOCTU. KapTuHBI JMHUN HANpPsHKEHHOCTH OSTUX TIOJEH W
SKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B AJIIEKTPOCTATUYECKOM I0JIE. Y CJIOBUE PABHOBECHS 3aPsI/IOB.



Jvanexrpukn B JJIEKTPOCTATUYECKOM  IIOJIE. Jlnanexrpuueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE cCoeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOEe COETUHEHHE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHu4yeckue yCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKEHHBIX IIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHEPrUst JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

OueHka cuj B3aUMOJICHCTBUS 3apPSKEHHBIX TEI.

HabGnrogenue npeBpalleHus SHEPTUH 3apsHKEHHOTO0 KOHAEHCATOpa B SHEPTHUIO
V3JIy4YEHUSI CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccenenoBanue paspsiga KOHAECHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBus CymiecTBOBaHUSI MOCTOSSHHOTO JJIEKTPUYECKOrO TOKa. MCTOUYHMKH
toka. Hampsokenune U u DJIC £ .

3akod OMa i1 ydacTka IEMu.

DIIEKTPUYECKOE COPOTUBIIEHUE. 3ABUCUMOCTb CONPOTUBIICHUS] OJJTHOPOIHOTO
MPOBOJIHMKA OT €ro JJMHbl M IUIOIAJAM TOMNEPEYHOTO CEUCHUA. Y IEIbHOE
CONPOTHBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pa3BeTBnéHHbIX dekTpudeckux meneil. [Ipasmna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIenna.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucrope.

O/1C 1 BHyTpeHHEe COMPOTUBIIEHUE UCTOUYHUKA TOKA. 3aKkoH OMa JIJ1sl TOJTHOM
(3aMKHYTOM) »dJeKkTpudyeckod 1menu. MolrHocTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHnnencaTop B 11eny MOCTOSIHHOTO TOKA.

TexHuueckue yCTpPOMCTBA M TEXHOJOTUYECKHE IPOLIECCH: aMIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3mepeHure CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUO/IA.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MTPU OCTOSITHHOM
HaIPsHKCHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIUAIOB MEKY MOJFOCAMUA UCTOYHUKA TOKA OT
CHUJIBI TOKA B IETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre CMEMIaHHOTO COSIMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSOKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuuenue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIUATIOB MEKY MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi  MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  JICKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCTH COINPOTUBIICHUS METAIOB OT
Temmnepatypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOoBOTHUKH. CoOcTBeHHAasT U TMPUMECHAas  TIPOBOJUMOCTH
noJrynnpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B JJIEKTPOJHUTAX. DIEKTPOJIUTHYECKAsT JUCCOIUALIUS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.



OnekTpuyeckuii Tok B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATENIbHBIN
pa3psia. PaznmuuHble TUITBI caMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyecknue yCTpOWCTBa M NPAKTHUYECKOE IMPUMEHEHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTyuyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAQUHUPOBAHNE MEJIU, BhITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbl AnekTponn3a Dapajes.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIIOB ¥ NOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

HaGmroienne amexTpoiusa.

M3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIICEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CniocoOnb1 u3MepeHust GU3NUECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIEAOBAaHUWA  3aBUCHMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MPEMJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKHUX  paslenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBS3H.

Nzyuenue kypca ¢puzuku yriay0iaéHHoro ypoBHs B 10 kiacce ocyuiecTBisercs
C Y4ETOM COJEP/KATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OMONOTHH, XUMHH, TeoTpadun U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHOZ0
nO3HaHuA: SBICHHUE, HAay4yHbId (DAaKT, rumotesa, (u3MUecKas BEIUUYMHA, 3aKOH,
TeOpHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTENIbHbBIE TPUOOPHI, ITUpoBas sadbopaTopusi.

Mamemamuxka: penieHUe CUCTEMbl YypaBHEHUW. JluHelHas QyHKIMS,
napabona, runep6bona, ux rpadpuku U cBoiicTBa. TpuroHomerpuyeckue (QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKLMU HA OCH KOOPJAHHAT, CJI0KEHUE BEKTOPOB.

Buonozusa: mexanuveckoe NBWKCHHUE B KUBOUM mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKPY)KAIOIIEH Cpe.bl,
yTUiau3aluusg OHOOPraHMYEeCKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOW» U



AIEKTPOIHEPTUU, TOBEPXHOCTHOE HATSIKEHUE U KANIWJUIISIPHBIC SIBIICHUS B IPUPOJE,
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, MOJy4YeHME HAHOMATEPHUAJIOB, TEILIOBBIE CBOWCTBA
TBEPIBIX TEJ, )KUJIKOCTEN U Ta30B, KUJKUE KPUCTAIJIbI, JIEKTPUUYECKUE CBOMCTBA
METAJJIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLUMAIMS, TallbBAaHWKA, DIJICKTPOHHAsS
MHUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMKCHUN C HCIONb30BAHHEM MEXaHH3MOB,
YYET CYXOrO H JKUAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUH
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHUKE (TMPOCKON, BOJOMET W JAPYTrHUE), IBUTATE]Ib BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWUJIBbHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIlyY€HUsT COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHUCJIE HAHOMATEPUAIIOB, W
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
ra3opas3psiiHbIE JIAMIIbI, TTOJIYIIPOBOTHUKOBBIE IPUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Maznummnoe no.e.

B3anmoneiicTBUEe TOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarunutHoe mone. Bekrop marHuTHONM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MAarHUTHBIX NOJIEH. JIMHUM MarHUTHOW UHYKIIWH.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. J[BH>KEHHE 3apsHKEHHOW YaCTHULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MarunuTtHoe 1nose B BeuecTBe. @eppoMarHeTuKy, napa- u JuaMarHeTUKy.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE IPOILECChl: MPUMEHEHHE

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptuHa  nuHMM  WHAYKOUMM ~ MAarHUTHOTO  MOJS  ITOJIOCOBOIO U
MOIKOBOOOPA3HOTO TOCTOSTHHBIX MarHUTOB.

KapTuna MM MarHuTHOM UHAYKIUY TOJIST JJIMHHOTO TIPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIIKHA C TOKOM.

BzaumopernicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

HaOmroienne nBuKeHUs MmyyKa 3JICKTPOHOB B MAarHUTHOM I1OJI€.

[TpuHIMI JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTOAJIEKTPUUYECKOU CUCTEMBI.



Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHeTUKOB.

HccnenoBanne AeCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIIepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBneHne anexTpomMarHuTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
uHaykmuu. OJIC uHaykuuu. 3akoH AJIEKTpOMarHuTHoW wuHaykuuu Oapanes.
Buxpesoe snektpuueckoe noise. Toku Dyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuio Jlenua.

NunyktuBHOCTh. KaTylllka HMHAYKTUBHOCTH B LIENM IOCTOSIHHOTO TOKAa.
SArnenne camonnaykuuu. IJ1C caMOUMHIYKIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOUECChl: HMHAYKIHUOHHAS
M€Yb, COJICHOU/, 3alllUTa OT JIEKTPHU3ALNH TEN MPU IBUKEHUNA B MATHUTHOM T10JIE
3eMJIH.

Hemoncmpauuu.

HaOmnroienue siBeHust 3JeKTPOMarHUTHOW UHTYKITUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO TIOTOKA.

[IpaBuiio Jlenna.

[TameHre MarauTa B aTlOMUHHAEBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

UccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIIMM OT CKOPOCTHU M3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne MHAYKIUU BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue sSiBICHUS] CAMOUHAYKITUH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pasznea S. KosieOanusi u BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarennHasg cucrema. CBoOOIHEIE KOIcOaHM.

["apmonunueckue konebanus. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTuyeckoe ONMcaHue (3aKOH COXPAHEHUsS MEXaHWYECKOW sHeprum). BoiBon
JTUHAMUAYECKOTO OMUCAHUS TaPMOHUYECKUX KOJIeOaHUM U3 UX DHEPreTUYECKOTo U
KMHEMATUYECKOTO OTTUCAHUSI.



Amvmutyna u ¢asza konebanuil. CBs3b aMIUTMTYABI KOJICOAHWI HCXOIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon m 4actora kKojeOanuid. Ilepuon ManbiX CBOOOJHBIX KOJICOAHMIMA
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBad. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHBOM.
ABTOKOJI€OaHUS.

TexHU4ecKue yCTpPOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaIbHBIC MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauyuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

Habmroienue He3aBUCMMOCTH TEpHo/ia MallbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Mepruoa CBOOOHBIX
KOJICOAHH OT COTPOTUBIICHHUS.

HccnenoBanre koyiebaHWM Tpy3a Ha MACCHUBHOM TMPYKUHE C IEJbIO
dbopmupoBaHus NMpeCTaBICHUN 00 UACATbHON MOJICNN MTPYKUHHOTO MasTHUKA.

3aK0OH COXpaHEHUs YHEPTUU MPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanue BIHYKICHHBIX KOJIEOaHU.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUH HUTSIHOIO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBMYKEHUS TeJla B XOJ€ KOJeOaHU Ha yIPYTOM MO/BECE.

N3yueHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUN B MPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IBI 3aTYXAIONIUX KOJIEOAHUH.

HccnenoBanre BIHYKICHHBIX KOJICOAHUIA.

Tema 2. dnekmpomacHumHubsle KOAEOAHUA.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeabHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsia KOHAEHCaTopa C aMIUTMTYI0M CUJTBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHUs YJHEPTUU B UACATBHOM KOJEOaTeIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUSI.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIEE 3HAUYCHHE CWJIbl TOKAa W HaIpsDKeHHS MpH pasiudHou (opme
3aBUCUMOCTH MEPEMEHHOI0 TOKa OT BPEMEHH.

CunycouJlanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIEMM CUHYCOWJAIBHOTO MEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsikeHUi.



Wneanvupiii Tpanchopmarop. IlpousBonctBo, mepegadya u mnoTpebieHue
AIEKTPUYECKON SHEPTUH.

OKOJIOTMYECKUE PHUCKU IIpU IPOU3BOACTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA U TEXHOJOTHMUECKHE MPOLECCHI: SJICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU 3JIEKTPOIepe1ay.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUH OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpaA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopenb 3IeKTpPOMarHuTHOTO TeHEepaTopa.

BbIHyXI€HHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTtop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VYCeTpoiicTBO U MIPUHITUIT ACUCTBUS TpaHCPOopMaTopa.

Monenps TMHUY 3JIEKTpONEpeI1ayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenne Tpanchopmaropa.

HccnenoBanre NepeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B €M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE GOJIHDI.

MexaHudeckue BOJHBI, YCIOBHMS UX pacnpocTpaHeHus. llomepeunsle u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAacHpOCTPAHEHHWS W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, MUHTephEepeHLUs U
nudpaxims.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IMYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalus BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  IPEIOMIICHHE,
noJisipu3aiys, uHTepdepeHuns u qudpakuus.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeNeBUAEHUSA. Paguonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH Cpebl.



TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIBHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenepon, CBU-nieusn,
YJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U METULINHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpoCTPaHEHUE MOTIEPEUHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepennnu u 1udpakind MEXaHUYECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

Habnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHMIA.

HccenenoBanye CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, IIPEIIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHLUs.

OOHapyxeHue HHPPaKpacHOTO U yIbTPAPHOIETOBOIO U3ITYUECHHUI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

W3ydeHne pacupocTpaHeHts 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHue n3oOpaxxeHui B
m1ockoM 3epkane. Chepuueckue 3epkaa.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenaomiieHus. OTHOCUTENBHBIN MOKAa3aTelb NpesioMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETA U COOTHOLIEHNE JJIMH BOJIH IPU IIEPEX0I€ MOHOXPOMATHUUECKOT O CBETA YeEPE3
I'PAHULLy pa3zena IByX ONTUYECKUX CPEN.

Xon nyueit B mpusme. ducnepcusi cBera. CroxkHBIM cocTaB 0€lIoro CBeTa.
IBer.

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenpHblii yroy MmoJIHOro BHYTPEHHETO
OTPaKECHMUS.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas 1uH3a. DokycHoe paccTosiHue
Y ONTHYECKAs] CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuyeckoil JMH3BI OT €€ TEOMETPMM M OTHOCHUTEIBHOIO MOKa3aTess
MIPEJIOMIICHHS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox Jiy4da, MPOLIEAUIETO JIMH3Y II0J MPOU3BOJBHBIM YIJIOM K €€ TJIABHOMU
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaXx.

Ontuueckue nmpudopsl. Paspemaromniast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUUECKON ONTUKH.



BonnoBas ontuka. WuTepdepenuus cBera. KorepeHTHblE MCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOCHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAJAE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
MEPUCKOI, (oToammapaT, MUKPOCKOI, MPOCKIIMOHHBIN ammapar, MpPOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONITHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIICHHs CBETA.

HabiroieHue noaHoro BHyTPEHHEro oTpaskeHusl. MoJienb cBeToBo1a.

HccnenoBaHue XO0Ja CBETOBBIX IIYYKOB 4Ye€pe3 IUIOCKONAPALIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

Hab6monenue natepdepennu cBera.

HabGnrogenue BETOB TOHKUX IIEHOK.

HaOnronenune nudpakiuu ceera.

N3yuyenue nuppakinoOHHON pEeETKY.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnrogenue noasipu3anuu CBeTa.

[IpuMeHeHuE NONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepeHune rnokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tosryuenue n300pakeHusl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI,

[Tonmyuenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

HaOmronenue nudpakuuu, nuaTepdepeHIINN U MOJIIpU3alliy CBETa.

N3yyeHue nosspusaiuu cBeTa, OTPXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINM JIA3epHOT0 U3ITyUYEeHHs Ha IBYX IIEIISX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1uHbI CBETOBOM BOJIHBI.

[Tomy4yenue criekTpa U3ITy4eHHUS] CBETOIMO/A MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.



Pa3znen 6. OcHOBBI crIeMAJILHON TEOPUHM OTHOCHTEJIBHOCTH.

['panuIBl IPUMEHUMOCTH KJIaCCHUECKON MeXaHUKU. [locTynaTel criennanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTtpancTBeHHO-BpeMeHHOH  uHTepBal. [IpeoOpaszoBanust  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIIITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEITUBUCTCKON YaCTUIIbl. DHEPTUS
MTOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUU  PEIATUBUCTCKUX 4acTUl] (MO
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapno-601n060ii Oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemienus: Buna. ['mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®orordpdext. Onwitel A. I'. CronertoBa. 3akonbl hoTodPderra. YpaBHEeHHE
OitamreitHa 11t potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B 4YAaCTHOCTHM, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleOeneBa.

BosHoBBIE cBOMcTBa yactull. Bonnel ne bpoiutd. JInuHa BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaIW3aluu JABWXKYylIelcs yactuubl. KopmyckymispHo-
BOJTHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eiizenbepra.

TexHuuecknue yCTpOWCTBA M TEXHOJOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanne 3akoHOB BHEMIHETO (oTodh(DEKTA.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHHKOB  OT
OCBEIIIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBe ncciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.



Tema 2. Duzuka amoma.

OnpITEl O KCCIEOOBAHHUIO CTPOEHUs aroMma. IlnaHerapHas Mozenb aToma
Pezepdopna.

[Toctynatel bopa. M3nyuyenue u nornomieHrue GOoTOHOB MPU MEPEXOE aTOMa C
OJIHOTO YPOBHS HEPTUHU HA IPYTOMH.

Buapl ciektpoB. CieKTp YpOBHEMN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA NOHU3UPYIOIIUX YACTUL.

Onpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYyUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

Habronenue TuHeyaToro CexTpa.

HccenenoBanue CreKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnas moxens siapa ['eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacman. ['amma-n3nydeHue.

3aKOH pPaAMOAKTHBHOTO pacnaza. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusgHUE pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOoH u3nydeHus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AIEPHON IHEPIETUKHU.

Mertonpsl peructpalvy U UCCIIEN0BAHUSA YJIEMEHTAPHBIX YACTUL.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHOM Moaenn. KBapk-TirooHHAas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, s/1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne TpeKoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.



Pa3nen 8. DiieMeHTBHI aCTPOHOMHUM U ACTPOPU3MKH.

Otansl pa3BUTHS acTpoHoMuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuHu. [IpUMEHMMOCTb 3aKOHOB (DU3UKU I OOBIACHEHHS TPUPOIbI
KOCMUYECKHX 00BEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JIBH>KCHUE.

ConuHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIAa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «creKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TNIABHOM MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CTpocHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mineunbiii I[lyts — Hama T'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHbIE ABIPHI B sapax
TaJIaKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpioro B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE3MHOTO HEOa HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIsI ONpeeSICHHs TTOJI0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKDPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3/BI.

HaGmronenuss B Ttenmeckon JlyHbI, TIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Du3nYecKuil MPAKTUKYM.

CrniocoOb1 n3MepeHust PU3NIECKUX BEIUYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTENHHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHNE  KOCBEHHBIX W3MEPEHUW, MCCIEAOBAaHUWA  3aBUCHMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  paszlenax «YUYEHUYECKUUA  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.

OO6o001eHne U cucTeMaTH3alus CoJepKaHusl pas3ziesioB Kypca «MexaHuKay,
«MomnexynsipHast (pU3HKa U TEPMOJUHAMUKAY, « DTIEKTPOAMHAMUKAY, «Koebanus u
BOJIHBI», «OCHOBBI CHEUUAIBHOM TEOPUU OTHOCUTEIBLHOCTWY», «KBaHTOBas
busuKa», « IEMEHTHI ACTPOHOMHUH B aCTPOPUZUKNY.



Ponp ¢u3uku u acTpOHOMHM B 3KOHOMHUYECKOMW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOU cpepax 1eaTeTbHOCTH YEI0BEKa, POJib U MECTO (PU3UKHU U
aCTPOHOMHHM B COBPEMEHHOM HAay4YHOW KapTUHE MUpPa, 3HAYCHHE OMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  MPOTHOCTHYECKOW  (yHKIUI
bu3nyeckoil Teopuu, poiib HU3NUIECKON TeoOprur B POPMUPOBAHUU MPEACTABICHUM
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NIPEACTABIECHUNA O IPUPO/IE.

MexnpeaMeTHbie CBSA3M.

N3ydenue kypca ¢pusznuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4ETOM COAEPKATEJIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnule nOHAMUS, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20
no3HaHuA: SIBICHUE, Hay4YHBIA (hakT, TUIIOTe3a, (QU3MYecKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelleHUE CUCTEMBl YpaBHEHUW. TpUTOHOMETpHUYECKHUE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOUST TPEYrOJIbLHHUKOB,
OIpeieNIeHUE MIIOAAN IIIIOCKUX (GUryp u 0obéMa Tell.

Bbuonozcus: >nekTpuyeckue SBICHUS B JKUBOW MpPUPONE, KOJeOATEIbHbIE
JNBW)KCHUS B JKUBOWM NPHUPOAE, OKOJOTHYECKHME PHUCKH IIpU NPOU3BOACTBE
DIEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HECHHE  OKPYXAIIEH  Cpensbl,
YJIBTPA3BYKOBass JUArHOCTUKA B MEIWLMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAUINYECKAsA CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUYECKON PeETKU, CIEKTPATIbHBIN aHAHN3.

T'eocpaghusa: wmarHuTHblE mMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX PY/I,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocusa: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHuTOB,
ANIEKTPOJBUTATEND SIKOOU, TeHepaTop MEPEeMEHHOT0 TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpeay, 3JIEKTPOJABUTATEIb, Paaap, PaauoIpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUATHOCTUKA B TEXHHKE,
MIPOEKIIMOHHBIN amnmnapar, BOJOKOHHAs ONTHKA, COJIHEUHAasi OaTapesi, CIIyTHUKOBbBIE
MPUEMHHKH, SJIEPHAs DHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBbI
11O PU3UKE HA YPOBHE
CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOEHHMS YyueOHoro mnpeamera «Dusmukar
JOJKHBI OTPakaTb TOTOBHOCTh M CIIOCOOHOCTh 00YYaroIMXCsl PyKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JMYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IEHHOCTSM POCCHUKUCKOTO OOIIECTBA, PAaCHIMPEHUE KUIHEHHOTO
ONBITA U OMNbBITA JAEATEIBHOCTH B IPOLIECCE pean3alMy OCHOBHBIX HAIIPABIICHUMN
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOI0O OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTHU COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPaXKAaHCKOIO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B  00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aWUMOJEWCTBOBATbH C COLMAJIbHBIMM HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU 1 HA3HAUEHHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOW U BOJIOHTEPCKOU NESATENBHOCTH.

NATPHUOTHYECKOT0 BOCIIMTAHUS:

e chOpPMUPOBAHHOCTH POCCHUICKOU TPaXJaHCKON VJICHTUYHOCTH,
NaTPUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO MIOBE/ICHUS;

e CIOCOOHOCTBH OLICHMBATH CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM
YUCJIE B ACATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMUMBOIO OYIYILIETO.

3CTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO
TBOPYECTBA, MPUCYILIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:

e HHTEpEC K pa3nuyHbIM cepaM MmpopecCuoHaNbHON NeATEIBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (DU3UKOM U TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oynyuieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE
IIJIAHBI;



TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 00J1aCTH
(U3UKK HAa TPOTSHKCHUU BCEH KHU3HH.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

c(OPMHPOBAHHOCTh HKOJIOTUYECKON KyIbTYpBHI, OCO3HaHHE TJI0OATBHOTO
XapakTepa 3KOJIOTHYECKHX Mpo0iIeM;

IUIAaHUPOBAaHUE U OCYILECTBIEHUE NEHCTBHM B OKpYXarolled cpeie Ha
OCHOBE 3HaHUS 11Tl YCTOMUMBOTO Pa3BUTHSI YEIIOBEUECTBA;

paciIiMpeHne OmbITa JEATETbHOCTH SKOJOTHYECKONW HAlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

IHEHHOCTU HAYYHOI'O MMO3HAHMUA:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUYECKON HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOH AESTENbHOCTH, FOTOBHOCTh B IpOLIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBUS
Ba3oBnle Jjorunueckue a1eiicTBUA:

CaMOCTOATENbHO  (OopMyIHMpoBaTH U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

OMPENENATh NN JESITEIBbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUS,

BBISBJISITh  3aKOHOMEPHOCTH W MPOTUBOPEUYUSI B PpaccMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pe3yJbTaTOB LIEJISIM, OLIEHUBATh PUCKU MOCIEACTBUN 1€ TENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILICHNE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIaJICTh HAYYHOW TEPMUHOJIOTUEH, KIIOUYEBBIMHU MOHATUSIMU U METOAAMU
(bu3MYecKoil HayKH;

BJIAJETh  HaBbIKAMU  Y4YEOHO-HCCJIENOBATENILCKOM U MPOEKTHOMN
JEATeIBHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOATENILHOMY TOMCKY METOJOB pelIeHusl 3a1ad  (pU3UYECKOoro
coJiep KaHusl, MPUMEHEHUIO PA3JIMYHbIX METOJI0B TTO3HAHUS;

BIAJETh BHUAAMH JI€ATEIBHOCTH IO TOJYYEHHUIO HOBOIO 3HAHMS, €ro
MHTEpHpETaLnU, MPeoOPa30BAHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
CUTyalllsiX, B TOM YHCJIe MPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIaCTH
busuKy;



BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBSI3M U aKTyaJlH3UPOBATH 3ajaudy,
BBIJIBUTaTh THUIOTE3y €€ pEelIeHHsA, HaXOAWUTh AapryMEHTBl s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAJTM3UPOBATh IMOJNYYCHHBIE B XOJE pEIIeHHs 3aJadyd pPe3yJbTaThl,
KPUTUYECKH OLEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX yCJIOBHUSIX;

CTaBUTb M (POPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTeIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
yMETb NEPEHOCUTh 3HAHHS MO0 (U3MKE B MPAKTUUYECKYIO 0O0IacTh
KU3HECATSIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIa/IETh HABBIKAMU NOJTyueHUs! UHPopMaru (U3HIECKOTO COACPKAHUS U3
VMCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IIOUCK,
aHaJln3, CUCTEMAaTU3allMi0 M UHTEPIPETAlNi0 MHPOPMALUU pa3IHMUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMS;

OLICHMBATh JJOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  pPEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpPeOOBAaHUN 3SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUS B pa3iIMuYHBIX (opMaTax ¢
yu€TOM Ha3HayeHus: MHGOpMaluMu M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aIIH.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYIIECTBJISATh OOIIEHME Ha Yypokax (U3HKK W BO BHE-ypPOUHOU
JIEATEIILHOCTH;

pacrio3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CHUTyalldd W CMST4YaTh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOK TOYKY 3PEHUS C UCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIIECTBA KOMAHAHON U UHIUBUIYaTbHON
paboThI;

BBIOMpATh TEMATUKy W METObl COBMECTHBIX JCHCTBUI C yuéTOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJAOTO WICHA KOJUIEKTHUBA;

MPUHUMATh [EJIM COBMECTHOM JEATEIbHOCTH, OpPTraHU30BBIBATH U
KOOPJAMHHUPOBATH JIEUCTBUS II0 €€ JOCTHXEHHUIO: COCTaBJISATh IUIAH



JENCTBUH, pacpeesiTh pOJid ¢ YUETOM MHEHUHN YYaCTHUKOB, 00CYXAaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M Ka)KIOTO yYaCTHMKAa KOMAHIBI B
oOIIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpemlaraTb HOBBIE IIPOEKTHI, OLICHUBATh HACH C MO3ULUU HOBH3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH
CaMoopraHmaunﬂ:

CaMOCTOSITENIFHO OCYIIECTBIIATH O3HABATENBHYIO JEATEIBHOCTD B 0071aCTH
($U3MKN U aCTPOHOMUHU, BBISBISATH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOATEIIBHO COCTaBJIATH IUIAH PEUICHUS PACUETHBIX M KAYECTBEHHBIX
3a/1a4, IUIaH BBIIOJIHEHMS MPAKTUYECKOH paboThl ¢ yYETOM UMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHU;
JieNaTh OCO3HaHHBIA BBIOOp, apryMeHTHpPOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO J3PYAMIMH B 00JIacTH
(U3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BAaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEIISIM;

BJIaJICTh HAaBBIKAMHM II03HABATCIBHOM peduieKCcMM KaK OCO3HaHUS
COBEPIIAEMBIX JECHCTBUM U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBaHUM;

HCIIOJIB30BaTh MPUEMBI peICKCHH SIS OIIEHKH CUTYaIIMH, BEIOOpa BEPHOTO
peuIeHHUS;

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO NMPUHUMATH PEIICHUS 10 UX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIEeATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU AHAIN3E PEe3yJIbTATOB
JIEATEeIILHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI T10
buszuKe I ypOBHA CpeaHEro o0mero o0pa3oBaHUS Yy OOYy4aromuxcs



COBEPIIEHCTBYETCS AMOIMOHATIbHBIN WHTEIJIEKT, MpeIoaratonmi
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMS,  BKIIOYAIOIIETO  CIHOCOOHOCTh  MOHHUMATh  CBOE
HMOIIMOHAJILHOE COCTOSTHUE, BUICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTH aJanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM U TPOSBIISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIleXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHUE JIEUCTBOBAThH, UCXO/S U3
CBOMX BO3MO>KHOCTEH;

OMMATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMATh  SMOIMOHAIBHOE
COCTOSIHME JpPYTHUX, YYUTHIBATh €ro IpPH OCYLIECTBIECHUU OOIICHHUS,
CHOCOOHOCTB K COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCA, MPOSIBIATH HHTEPEC HU
paspeniath KOH(MIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 knacce npeiMETHBIE PE3yIbTaThl HA YIIIyOJEHHOM YPOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMAaTh POJb (U3UKA B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M ATUYECKOM cdepax eaTeIbHOCTH
YeJI0BEKa, POJib U MECTO (PU3UKU B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAUEHHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON  (QYHKIUMNA  (PU3MYECKOH TEOpUHM —  MEXaHUKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMHUKH, POJIb (PU3NYECKON TEOpUU B
dbopMHUpOBaHUY MTPEACTABICHHUMN O (PU3UUECKON KapTHHE MUPA;

pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeIe (PU3NYECKUX TEJ U IPOLIECCOB
(siBIEHMIT): MHEpIUANIbHAs cUCcTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOJIHOE IaJIeHUE,
aOCOJIFOTHO yTIpyras jaedopmalus, aOCONIOTHO YIPYroe W abCONFOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIN Ta3a, XUIAKOCTH W TBEPAOIO
(KpUCTAIIIMYECKOr0) Teja, UIealIbHbIA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIIEKTPUYECKOE TOJIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaIbHbIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECChl U  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIO)KEHUS] U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKEHUS, (OpMYJIbI KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHUsI, TpeoOpazoBanus [‘amwies 1is CKOPOCTH U IEpeMEelIeHHS,
3akOHbl HproOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH



BCEMUPHOTO TATOTEHUsI, 3aKOHBI COXPAHEHHsI UMITYJIbCA U MEXAHUYECKON
DHEPrUH, CBSI3b Pa0OTHl CUJIBI C M3MEHEHHEM MEXAHMUYECKOW 3HEpruu,
yCIIOBUSI paBHOBECHS TBEPJOrO Teia), IMPU OSTOM  HUCIOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
bu3MUecKuX 3aKOHOB: MpeoOpa3zoBaHuil ['anmuiesi, BTOPOro U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMMIYJIbCa U MEXaHWYECKOU
SHEPI'UH, 3aKOHA BCEMHUPHOTO TSATOTCHHUS;

aHAIIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUSA, UCTIOIb3Ys
ocHOoBHBIe monoxeHHss MKT u 3aKkoHBI MONEKYJISpHON (U3UKK U
TepMOJUMHAMUKU (CBA3b JABJEHUA HJICATBHOIO Ta3a CcoO CpeaHei
KMHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHUS M KOHIIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIUEN TEIJIOBOTO ABVIKECHHS €T0 4acCTHULl, CBA3b JABJICHUS UACATBHOTO
razda C KOHLEHTpaUMEW MOJIEKYJ M €ro TEMIIEparypo, ypaBHEHUE
MenneneeBa—KnaneiipoHa, mEpBbII 3aKOH TEPMOAVHAMHUKH, 3aKOH
COXpPAaHEHUSl PHEPTrUM B TEIUIOBBIX MpoOILEccax), MPU ATOM HCIOJIb30BaTh
MaTEMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—KnaneinpoHa;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBJICHUS, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, NPUHLHUII CYNEPHO3UIHUHU DIEKTPUUYECKUX
IIOJIEN, TP DTOM YyKa3blBas YCIOBHsS NPUMEHHMOCTH 3akoHa Kyiona, a
TaKXE€ NPAKTUYECKU BAXKHBIE COOTHOIIEHHWs: 3aKOHBI OMa IJIs ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoyns—JIeHna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTPoIn3a);

ONKCHIBaTh (PU3MUECKHE MPOLECChl U SIBJICHHUS, HCIONb3Yys BEITUYMHBI:
IIEpEMEILIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIa U CUCTEMBI TEJI, CUIIA,
MOMEHT CHUJIbI, JaBJICHUE, TOTEHIMAIbHAS JHEPT U, KHHETUYECKAs SHEPT U,
MEXaHUYEeCKasl SHepTus, paboTa CUJIbl, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CWJIa TSDKECTH, CHJIAa YIPYIOCTH, CHJIA TPEHUS, MOIIHOCTb, JHEPIHUs
B3aMMOJICUCTBUS TeMa ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, DHEPTHUS YIIPYTOi
nedopMaluy Mpy>KUHbI, KOJIMYECTBO TEIUIOTHI, aDCOIIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aJIbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIbHOIO T'a3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI maeanpHOro TEIIOBOrO JBUIATENS; SJIEKTPUUECKOE TOJIE,
HaIpsKEHHOCTh AJEKTPUYECKOTO TOJS, HANPSHKEHHOCTD IMOJS TOYEYHOTO
3apsiia WIKM 3apsKEHHOTO 1apa B BaKyyMe M B IUDJIEKTPUKE, ITOTEHIHAI
AIEKTPOCTATUYECKOTO TOJIS, PAa3HOCTh MOTEHIMATIOB, AJEKTPOIABHKYLIAS
CWJIa, CWJIa TOKA, HalpPsHKEHHE, MOLIHOCTh TOKA, AJIEKTpUYECKass EMKOCTb
IUDIOCKOIO0  KOHJIEHCATOpa,  CONPOTUBIECHHME  y4acTKa  LEenmu ¢
IIOCJIEA0BATEIBHBIM U MAPAJIENbHBIM COCINMHEHUEM PE3UCTOPOB, SHEPIUs
AIIEKTPUYECKOTO NOJII KOHAEHCATOPA,



OOBSICHAT,  OCOOGHHOCTH  MpPOTEKaHHUs  (UINYECKUX  SBIICHUM:
MEXaHUYECKOE JBW)KEHME, TEIJIOBOE JIBUJKEHUE 4YacTHIl BEIIECTBA,
TEIUIOBOE paBHOBECUE, OPOYHOBCKOE NBHKEHUE, NU(PPy3usi, ucrnapeHue,
KUIIEHUE U KOHJCHCALUs, IUIABJIEHNE U KPUCTAJIIN3A1Usl, HAIPABJIEHHOCTh
TEIUIONEpeNaun, dIEKTPU3ALUI Te, SKBUIOTEHLIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JPYTOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyeckux BEMMYUH B BHIE TpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI 1O  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (U3MUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTUMAJBHBIM METOJ| M3MEpPEHUs, OILICHUBAaTh aOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3BI: IIJIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIYYCHHBIE PE3yNbTaThl W J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIOTE3B;

co0Ir01aTh IpaBuiia 6€30aCHOIO TPY/ia PY MPOBEACHUN UCCIIEIOBAHNUN B
paMKax  y4eOHOro  B3KCHEpHUMEHTa, MpakTUKyMa U  y4yeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
(bu3MYeCcKOl MOJENIbIO: Ha OCHOBAHMM aHaju3a YCIOBUS OOOCHOBBIBATh
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
IPUMEHATH POPMYJIbL, 3aKOHbBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOPHUH MPU MCIHOJB30BAaHUM MAaTEMAaTHYECKUX METOJOB pEIIEHUs 3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU MMEIOIINXCS JaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PELICHUS C YYETOM IOIYYEHHBIX
pe3yibTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HbIX pa3le’oB Kypca GU3MKH, a TaK)Ke UHTErpalluy 3HAaHUM U3 ApyTux
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS g OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PAOOTHI U3MEPUTENILHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTMYECKHUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;



aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUSA OBITOBOM M IPOU3BOJACTBEHHOM
NESTEIIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3NYECKUMHU MPOLIECCAMHU, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOJIONIOIb30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUU
HAyKM M TEXHOJOTMH JUId JaJbHEHUIIEr0 pa3BUTHUA YEJIOBEYECKOIO
00IIIECTBA;

IPUMEHATh pa3jNyHble CIOCOObl paboThl ¢ MHOpMaLMed (PU3NIECKOrOo
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMALNU, CTPYKTYPUPOBAHUS M WHTEPIIPETALIUU
uHbOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aeMmMyloo  HMH(pOpMamMiO ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(OpMaLUY;

IPOSIBIISTH OpraHU3allOHHBIE 17} IIO3HABATEJIbHBIE yMEHUS
CaMOCTOSITENILHOTO TPHUOOPETEHNUSI HOBBIX 3HAHUH B MTPOLIECCE BBITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy TPYMIIbI, PAlIMOHAIBHO pPaclpeAesiTh ACITeIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJaJ KaXIOIrO U3
YYaCTHHUKOB T'PYNIIbI B pEIIEHUE PacCCMATPUBAEMON TPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIAL.

K xoHity oOyuenusi B 11 knacce npeqMeTHbIC pE3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATUYECKOUN cdepax AesTeTbHOCTH 4YelIOBEKa, POJib U MECTO (hU3UKU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUUECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTHYECKOW (YHKIIUNA (PU3NUECKOW TEOPUH — DIEKTPOJIUHAMUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (DU3MKH, pPOJIb
¢u3nueckoil Teopur B (POPMHUPOBAHMHU MPEIACTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOM KapTHUHBI MHpa B OOLIEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJIE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MoJIeel (PU3NYEeCKUX TN U MPOLECCOB
(s1BJI€HMIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHUE KOJIeOaHUs, MaTEeMaTUUYECKUN MAasTHUK, WJI€aJbHBIMI
PY>KUHHBIN MasITHUK, rapMOHUYECKUE BOJIHBI, ujeanbHbINA
KOJIeOaTeNbHbIN KOHTYp, TOHKAS JIMH3a, MOJIEJIE aTOMa, aTOMHOTO sipa 1
KBaHTOBOM MOJIC/IM CBETA;



paznuyaTh yclioBUS (TpaHUIbI, O00JACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHHUS,
UCIIOJNIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBl JIIEKTPOJAMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsija, cwia Awmmepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  JOJIC
CAMOMHAYKIIMM B DJJIEMEHTE 3JIEKTPUYECKOM LENU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, MOCTYJIAThI CIIEIUATIbHON TEOPUH OTHOCUTEILHOCTH
OiHIITEITHA);

aHaJTU3UPOBATh U OOBACHITH KBAHTOBBIC MIPOLIECCHI U SBJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
doTordexra, mepBuIit 1 BTOPOM MOCTYNAThl bopa, MpUHIIKUIT COOTHOIICHHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUs 3aps0BOr0 H
MacCOBOT'O YKCEN M SHEPTUU B SIACPHBIX PEAKIIHIX, 3aKOH PAJUOAKTHBHOTO
pacmana);

ONMKCHIBATh (PU3UYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJb3Yys BEITUYUHBI:
HaIpPsKEHHOCTh AJIEKTPUUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CHUJa CAMOMHIYKLIMH, SHEPrUs MArHUTHOTO TOJIs
MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTUS
MOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUA U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO
U 3apsi] siipa, SHEPIUs CBSI3U SIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHITHs
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl saep,
raMmma-u3iaydeHue saep, Gu3ndecKue MPUHIUIBI CIEKTPATbHOTO aHaTu3a U
paboTHI J1a3epa;

ONpENENATh HAMpaBICHUE HWHAYKIIMM MAarHUTHOTO TOJISI MPOBOAHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHa;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalONIMe ACTPOHOMUYECKUE TOHSATHS, TEOPUU U
3aKOHBI JIJIA aHalu3a ¢ OOBACHEHUS (U3UYECKUX  MPOIIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUSI HEOSCHBIX TeJl, IBOJIIOLNUHM 3BE31] U BCelleHHOI;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJabTaThl MMOJTYYECHHOW  3aBUCHMOCTH
bu3ndeckux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX



MOrPEIIHOCTEN  M3MEPEHUM, JenaTh  BBIBOABI IO  pe3yJbTaTam
UCCIIEJOBAHUS;

MPOBOJUTh KOCBEHHbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJNbTaTbl M AENATh BBIBOJ O CTaTyce€ NPEAI0KEHHOU
TUIIOTE3bI;

ONUCHIBATh METO/IBI MOJYYEHHS] HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
COOJTI0IaTh TpaBwIIa 0€30TaCHOTO TPY/Ia PH TPOBEICHUN UCCIICIOBAHNUNA B
paMKax  y4eOHOro  OKCIEpUMEHTa, TNpakKTUKymMa ©W  y4eOHO-
HCCIIEIOBATEIIbCKOM M MPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTrO 000PYAOBAHUS;

peulare pacy€THbIC 3aJayd C SIBHO 3aJaHHOW W HESBHO 3aJaHHOU
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbu3nueckue MoJenu, OTBEYalolue TpeOOBaHUSM 3aJadyH, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3NYECKUX TEOPHid
IIPU HKCHOJIb30BAaHMHU MAaTEMAaTHYECKUX METOJ0B peLIeHUs 3ajad,
MPOBOAUTH PAcUYEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOMbI PEIICHUS C YYETOM MOJYYEHHBIX
pEe3yJIbTATOB;

pelath KayeCcTBEHHBIC 3ajaud, TPeOyIoIUe NPUMEHEHHS 3HAHUN U3
pPa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE MHTErpaIluy 3HAHUN U3 APYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJA: BBICTPAUBATH JIOTHYECKYIO
LETMOYKY PaCCy IACHHI C ONTOPOM HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOESKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE TMPOIECCOB OKPYXKAIOUIEr0 MHUpaA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJU3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
JEATEIbHOCTH YEeJIOBEKAa, CBSI3aHHOM C (PU3MYECKUMHU TMPOIECCaMU, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTNIOIB30BAHUM, & TAKXKE PA3yMHOM HCHOJIb30BAaHUM JOCTUKECHHUI
HAYKW W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00IIIEeCTBA;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMANUEH (PU3UUECKOTO
CONIEP)KaHUSI C  HWCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHU, TIPU TOM HCIOJB30BaTh COBPEMEHHbIE HH(MOPMAIIMOHHbIE
TEXHOJIOTUM ISl TIOMCKA, TEpepadOTKH W TpPEeAbsIBICHUS Y4YeOHOU U



HAYYHO-TIOMYJSIPHON HH(OpMALNK, CTPYKTYPUPOBAHUS U MHTEPIIPETALUU
UHpOpPMALIMK, TOJIYYCHHOM W3 PA3JIUYHBIX HCTOYHHMKOB, KPUTHYECKH
aHATM3UPOBaTh  IOJydyaeMylo  HMHPOpPMALMIO W OLEHUBaTh &
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISTD OpTraHU3aIOHHbIE u MI03HABATEJIbHbIC YMEHUS
CaMOCTOSITENIbHOTO IPUOOPETEHHS HOBBIX 3HAHHH B MPOLIECCE BHITIOIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATEIbCKUX PaldoT;

paboTaTh B TpYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATBFHO PACTIPEACIAT ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBAIUIO K Oyaymiel mpohecCHOHaTbHON ASSITETbHOCTH 110
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



YYEBHO-METOJANYECKOE OBECINEUEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHHUKA

» ®usuka. Mexanuka, 10 knace/ Msaxuies I'.51., Cunakos A.3., O01iecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3natensctBO «IIpocBenieHue.

» Guszuka. Monekymsipaas dusuka. Tepmonunamuka, 10 kimace/ Mskumes I7.41.,
CunsikoB A.3., OO0I1IeCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBerienue.

» Gusuka. DnekTpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., Cunsikos A.3.,
OO0111eCcTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBemieHue.

» ®u3uka. Konebanusa u Boausl, 11 xnace/ Msakumes I'.4., Cuasakos A.3., O0miecTBO
C OTPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY; AKnoHepHOE 00111€CTBO
«3narensctBO «lIpocBemenue.

» Guszuka. Ontuka. KBantoBas gusuka, 11 knacc/ Mskumes I'.4., CunsakoB A.3.,
OO011ecTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO «IPODAY»; AKIIMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemienue.

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1.0.1. I'pomuieBa. Coopuuk 3anau no ¢usuke. K yueOnukam I'.5.MskumieBa u ap.
«Duzuka.l0 knacey, «®Pusuka.ll kmace» -M.: TIpocsemieHue.

2. PomvmxeeBnu A.Il. ®usuka. 3amaunuk. 10-11 xmaccer. IlocoOuwe  mis
o01eo0pazoBaTenbHbIX YUeOHbIX 3aBeqieHul. -M.: [Ipoda.

3. A.E. Mapos., E.A. Mapon ®usuka. Jlugakruueckue marepuansl. 11 kmacc.- M.:
Hpoda.

4. I'pomuea O.M. KoHTposIbHBIE U CAMOCTOATENbHBIE pa0OTHI IO (PU3HKKE.

10 xmacc. - M.: I3gatenbCcTBO «IK3aMEH.

5. A.E. MapoH., E.A. Mapon ®uszuka. J[ngakruueckue marepuansl. 10 kmacc. —M.:
Hpoda.

6. 'pomuesa O.U. KoHTpoabpHbIE U caMOCTOSITENbHBIE PabOThI 10 Gu3uke. 11 kace. -
M.: U3paTeabcTBO « DK3aMEHy.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
POII
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