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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CcpelHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpaMmsbl, npeactaBieHHbx B @I'OC COO, a
Takxke ¢ ydétoM (enepanbHol paboyeil mporpaMmbl BocnuTaHusi u Konuenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoii ~ denmepainuu,  peaqu3yIONIMX  OCHOBHBIE  00pa3oBaTEIIbHBIC
IPOrPaMMBI.

[Tporpamma 1o ¢usuke onpeaenseT o0g13aTeNbHOE NPEAMETHOE COIEPKAHNUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCJIEI0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4e0HOTO TpeaMeTa ¢ YYETOM MEXIPEIMETHBIX W BHYTPHIPEAMETHBIX CBS3EH,
JIOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0y4YaroIIUXCH.
[TporpamMMa 1o ¢u3uke Aa€T MpEeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIei
CTpaTernd OOy4YeHHs,, BOCIMTAaHUS U Pa3BUTUS OOYyYaIOLIUXCS CpPEACTBAMU
ydebHoro npenmMera «Pu3nka» Ha yriyOoJIEHHOM ypOBHE.

Nzydyenne kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEaln30BaATh
3aJja4l MPOPECCUOHANBHON OpPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH Ka)AbIM
oOy4aroluMcsi, KOTOpble HEOOXOAWMBI [UJIsl MPOJOJDKEHUS oOpa3oBaHMs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUUYECKUM U WH)KEHEPHBIM CTICIIMATbHOCTSIM.

B nporpamme 1o Qu3Mke ONpeNensioTcs IUIAHUPYEMBIE Ppe3YyJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: IUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
mporpamMmy 1o (U3MKE HAa YPOBHE CpeAHero o0miero oOpa3oBaHus Ha
yriay0aEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMMma no usmke BKIIOYAET:

IUTAHUPYEMbIE Ppe3yJibTaThl OCBOEHHUS Kypca (GU3MKH Ha yriyOiaéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHbIE PE3YJIbTaThI 110 ro1aM 00yUEHHUS;

coJepkanue yuyeOHoro npeamera «@usukay» 1o rogam 00ydeHuUs.

[IporpaMmma 1o ¢u3MKe WMeEeT MPUMEPHBIM XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUUTENSIMHU (PU3UKH JIJIS1 COCTABJICHHS CBOMX Pab0YHX IPOrpamMM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATHUBY YUHUTENCH U
MPEIOCTABIsAECT BO3MOXHOCTH [UJISl peaju3alMi  Pa3IMYHBbIX METOJIUYECKHUX
MOJIXOJJOB K TpENoAaBaHui0 (U3UKH HAa YriIyOnEHHOM ypOBHE TPHU YCIOBUHU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyMNas B
KayecTBE y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoieM mupe. LLkonpHbINH Kype GU3UKH — CHCTEMOOOpa3yOIInii



JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBIICHWW, HW3y4aeMBIX XHUMHEH, OMOJOTHEH,
dbusndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHne (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepUajioB C 3aJaHHBIMU CBoWcTBamMu. M3yueHue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuyaroiierocsi, B GOpMUpPOBAHUE YMEHUN NMPUMEHSTh HAyUHbIN
METO/1 IO3HAHMSI IPU BBITIOJIHEHUH UMH YY€OHBIX MCCIIEIOBAaHUM.

B ocHOBY Kkypca pu3uku Ha ypoBHE CpeIHEr0 0011ero 00pa3oBaHus MOJI0XKEH
pAIl Uael, KOTOPbIE MOKHO PACCMATpPUBATh KAK MMPUHLIUIIBI €70 OCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCeX Pa3fesioB (DU3UKU, BKIIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuayl Kypca (pu3MKu
oObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTcCs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE W
TOJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoara€T MCIOJb30BAHUE
TYMaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOLIECTBa, a TaKkKe€ C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMamu.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercs MOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke OO0CYX IACHHS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME cofiepKaHUs TPOTPAMMBI TT0 (PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s usnuku peanuzamus 3THUX
INPUHLIUAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITENILHOTO AKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mporecca. [lmst yrmyOn€HHOTrOo
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOrO0 3SKCIEPHUMEHTA,
BKJTFOYAIOMIETO (PPOHTATIBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3aluy (QU3MYECKOro TMpakTHKyma. B mepBom ciydae
NPaKTUKyM mpoBoAuTcs 100 B KoHue 10 u 11 kiaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIyTOJUM B KaXIOM M3 3THX KjaccoB. Brtopoil cmocod — 3T0
UHTErpauus padoT NPaKTUKyMa B CHUCTEMY JIa0OpaTOpPHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpolecce u3ydeHus paszzaena (temsl). [Ipu sTom mon pabotamu



MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITENIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 MOIArOBO HHCTPYKIIHH.

B nmnporpamme 1o ¢usnMke cHCTEeMa YYCHHMUECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMATUKU U1 3TUX BUJOB YUCHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISIETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHMUS W OCHamleHus kabunera ¢usuku. I[Ipum »TOM obecmeunBaercs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMU TMPOBOJUTH TMPSAMbIE U KOCBEHHBIC
U3MEpPEHHUsI, UCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH U IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHAENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJJaHHOW M HESIBHO 33JaHHOM (PU3MUECKON MOJENBIO, MMO3BOJISIIOIINE MPUMEHSAThH
M3yYCHHbIC 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszzesia Kypca, Tak U
UHTETPHUPYS MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. [[isi kaueCTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIOTCSA 3aJaHWsl Ha OOBACHEHHUE/NPEICKa3aHHe MPOTEKAHUS
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYKArOUIEH kKU3HU, TpeOyromue BbiOOpa
buznyecKoil MOAeNu A CUTYallu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUUYECKOMY OOECIEUEHUIO Y4eOHOTo IMpolecca Kypc (PU3NKU YriIyOJE€HHOTO
YPOBHS Ha YPOBHE CPEIHEr0 00IIEero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBHIX
npeaMeTHoro kaOunera. B kaOuHere QU3NKK JODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 00OpyJOBaHME [JIsl BBIMOJIHEHUS YKa3aHHBIX B IMpOrpamme Mo
bu3NKe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHcTpallMoHHOE  000pyAoBaHHE (OpMHpPYETCS B COOTBETCTBUHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHeYrMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX TPUMEHECHHIA.

JlaGopatopHoe 00OpyIOBaHHE [JII YYEHUYECKUX MPAKTHUUYECKUX paldoT
dbopMupyercss B BHJI€ TEMaTUYSCKUX KOMIUIEKTOB M 0OOECIednBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTHueckue KOMILICKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOPHUH.

OCHOBHBIMH TICJIIMHU U3y4CHUS (PU3UKHU B 001IeM 00pa30BaHUU SIBJISTFOTCS:

dbopMupoBaHHE UHTEpeca M CTPEMJICHUS OO0y4aloumxcsi K HaydYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE TPEACTABICHUI O HAyYHOM METOJE TO3HaHWS U (HOpPMHUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPY KAIOIIUM SIBICHUSIM;



dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJjbTaTa MU3yuyeHHsS OCHOB
CTPOCHHSI MaTepHH U (HyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMHpOBaHNE YMEHUI OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HMUCCKUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHHE TPEACTABICHUA O POJIM (PU3MKK AN Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TPEIACTaBICHMA O  BO3MOXHBIX  cepax  Oynmymien
npoecCHOHANbHON  AESATENbHOCTH, CBSI3aHHBIX C (U3HKOM, MOJArOTOBKA K
JanbHeieMy 00y4eHUIO B 3TOM HalpaBJICHUH.

JlocTikeHne 3TuX 1efield 00ecreurnBaeTcsl peleHueM CeAyIomuX 3a1ad B
npoliecce u3yueHus Kypca (U3UK1 Ha YpOBHE CPEHETO O0IIero o0pa3oBaHuUs:

npuoOpeTeHre CUCTEMBbl 3HaHUM 00 00IMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HKY M 3JIEMEHTHI aCTPOPU3HKHU;

dbopMupoBaHrE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS JIJIsI OOBICHEHUS
bU3MYeCKuX SIBJICHUN B TPUPOJE W JUISI TPUHITHS TPAKTUYCCKUX DPEIICHUHA B
MMOBCEHEBHOM JKHU3HHU;

OCBOCHHME CIIOCOOOB pEIICHUS PAa3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nUecKoil MOJEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHUe
(bu3nUecKol MOJenH, aJeKBaTHOM YCJIOBHSM 3a/layd, B TOM YHCIE 3a]a4y
WHKEHEPHOIO XapaKTepa,

noHUMaHue (U3MUYECKUX OCHOB M TPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOLIYIO CPENY;

OBJIAZICHUE METOJAAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS W MPOBEICHUS
bU3MYEeCKUX OKCMEPUMEHTOB, aHalIM3a MW HUHTEpHpeTanuu  UHGOpMaIH,
OIPEIENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

CO3JaHHe YCJOBHM [JIsl pa3BUTUS YMEHHMI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETHOCTH;

pa3BuTHE UHTEpeca K chepaMm mpodecCuoHabHON JAeSTEILHOCTH, CBI3aHHOMN
¢ (PUBHKOM.

B cootBerctBun ¢ tpedoBanusiMu OI'OC COO yriyOn€HHBIA ypPOBEHb
u3yyeHus: yuyeOHoro mnpeamera «®Pu3nka» Ha YpOBHE CpEIHEro OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOyYarOUMMUCS, IUIAHUPYIOIIMMU TPOAODKEHHE
o0Opa3oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

CBSI3b C PABOYEN ITIPOT'PAMMOWM BOCITUTAHUS IIKOJIbI
Peanuzanuss BOCHIMTATENBHOTO TMOTEHIIMATA YPOKOB (u3uku (ypouHOM

NEATEIbHOCTH, AayAUTOPHBIX 3aHATUH B paMKaX MaKCUMaJIbHO JIOIyCTHMOW
y4eOHOM Harpy3KH) MpeaycMaTpruBaeT:

- MakCUMaJbHO€  HCIIOJIb30BAHUE  BOCHUTATENIbHBIX  BO3MOKHOCTEH
COJEp)KaHUsl YpPOKOB Juisl (opMmupoBaHMs Yy OOy4yarolMXcs POCCUHCKUX
TPaJULMOHHBIX JYXOBHO-HPABCTBEHHBIX M  COLMOKYJBTYPHBIX ILIEHHOCTEM,



POCCHIICKOTO UCTOPUYECKOTO CO3HAHUSA Ha OCHOBE MCTOPUYECKOTO MPOCBEIEHUS;
moJI00p COOTBETCTBYIOILIETO COJEPKAHUS YPOKOB, 3aJaHHil, BCIIOMOTATENIbHBIX
MaTepuajoB, MPOOIEMHBIX CUTYaIlUH 711 OOCYKICHMIA;

- BKJIIOYEHHE B COJIEp)KaHHE YPOKOB LIEJEBBIX OPUEHTUPOB PE3YJIbTATOB
BOCITUTAHUs, UX YUET B ONPECIICHUH BOCIIUTATEIbHBIX 3a/1a4 YPOKOB, 3aHSITHIA;

- BBIOOp METO/IOB, METOJAMK, TEXHOJOTHH, OKa3bIBAIOIIMX BOCIIHUTATEILHOE
BO3JICCTBHE HA JTUYHOCTh B COOTBETCTBUU C BOCIIUTATEIBHBIM UCAIOM, LIENBIO U
3aJlayaMyd  BOCIHUTAaHMS, I1I€JIEBBIMA OpPUEHTHUPAMHU Pe3yJbTaTOB BOCHHUTAHUS;
peanu3anuio NPUOPUTETA BOCIIUTAHUSA B YUEOHOU JAESTENbHOCTH;

- TPUBJICUCHUE BHUMAHUS OOYYAIOMIMXCS K IIEHHOCTHOMY acCIEKTy
M3yyaeMbIX Ha YpOKaX TMPEIMETOB, SBICHUN U COOBITHH, WHUIMUPOBAHUE
00CYX/IeHU, BBICKAa3bIBAHUN CBOETO MHEHHS, BBIPAOOTKH CBOETO JMYHOCTHOTO
OTHOUIEHUS K U3YYaeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;

-  NPUMEHEHHE  HWHTEPAKTUBHBIX  ¢GopM  ydeOHOW  pabOTBI  —
WHTEJUIEKTYJIbHBIX, CTUMYJIMPYIOIIUX MO3HABATEIbHYI0 MOTHBALIUIO, UTPOBBIX
METOJUK, JUCKYCCHUM, JalolUX BO3MOXHOCTh MPHUOOPECTH OMNBIT BEACHUS
KOHCTPYKTUBHOI'O JUajiora; TpyNHoBOMl palbOThl, KOTOpas yYUT CTPOUTH
OTHOUIEHUS! U JIEWCTBOBATh B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO
MBIILJICHUS;

- moOyxaeHne oOydaronuxcsi co0Jt0/1aTh HOPMBI TOBEJEHUS, IMpPaBHIIa
OOIIEHUSI CO CBEPCTHUKAMU U TIEAArOrMueCKMMU pa0OTHUKAMU, COOTBETCTBYIOIIHE
YKJIaAy IIKOJIbI, YCTAHOBIIEHUE U TIOJIIEPIKKY T0OpOKeNnaTeTbHON aTMocdephr;

- OpraHu3alyi0 HACTaBHUYECTBA MOTHUBUPOBAHHBIX M JPYIUPOBAHHBIX
oOy4Jaronuxcs HaJ, HEyCIEeBAIOIUMH OJHOKIACCHUKAMH, B TOM YHUCJIE C OCOOBIMU
o0pa3oBaTeIbHBIMU  TOTPEOHOCTSIMH, JAIOIIETO0  OOYyYaromUMCSl  COIMATIbHO
3HAQYMMBII OMBIT COTPYIHUYECTBA U B3AUMHOM MOMOIIIH;

- VHULHMHMPOBAHUE W TMOJJEPKKY HCCIENOBATENbCKON JIESITEIbHOCTH
oOy4Jaronuxcs, MIAHUPOBAHUE W BBHIMOJHECHUE WHAWBUIAYATBHBIX W TPYIIOBBIX
MPOEKTOB BOCHUTATEIbLHON HAIIPABICHHOCTH.

PesynbpTaThl eauHCTBA y4yeOHOM W BOCHHMTATENBHOM  JIESATEIHLHOCTH
OTpaXkeHbl B pazjelie paboueld mporpamMmbl «JIMYHOCTHBIE PE3ynbTaThl U3yUYECHHUS
y4yebHoro npeamera «Du3nka» Ha YpPOBHE CPEIHETO 00IIero 00pa3oBaHUs.



MECTO YYEBHOI'O IPEJJMETA «®U3UKA»
B YYEBHOM IIJIAHE
B cucreme obmero obpazoBanus «®Dusnkay SBISICTCS 005S3aTEIbHBIM

y4eOHBIM TPEAMETOM, KOTOpPBI BXOJUT B COCTaB IMPEAMETHOM o0jacTu

((ECTGCTBGHHO-H&Y‘-IHLIC MpCaAMCTBI».

Cpok ocBoeHus paboueii nporpammsl: 10-11 kmaccel, 2 rona

KonudectBo uvacoB B ydeOHOM IUIaHe Ha u3yudeHue mnpeamera (34 yueOHble

HEJIeIN)

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHBb) HA YPOBHE CPETHETO OOIIEro

oOpa3oBaHUs OTBOIAUTCS

Kinacc KomuuectBo 4yacoB B | KogmuecTBo YacoB B
HEOCII0 roj

10 xmacc 5 170

11 xmacc 5 170

Bcero 340




COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAas Hayka o mpupojae. HayuHslit MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMO3HaHWs Npuposl. HabmrogeHue u
HKCIIEPUMEHT B (PU3UKeE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYMH  (a0coiroTHas W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIIECCOB (MaTepUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIM Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MpUMEeHUMOCTH. Dusndeckas
TEOPUSL.

Ponb u mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSKEHUS B LENU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpJMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTHU M
YCKOpPEHHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpauKH.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKpY>KHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepmon m uvactora oOpaiieHus.



[lenTpocTpeMuTebHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIbHOE) U TIOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBIDKCHUE CHApAJIOB, LICMHBIC, IIeCTEpEHUAThIe U pPEeMEHHBIE TEepeaayd,
CKOPOCTHBIE JIN(DTHI.

Jemoncmpayuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObl uccie10BaHus TBUKEHUN.

Nnnroctpanus npeneibHOro NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre IBUKEHUMN C UCTIOJIb30BAaHUEM MEXAHU3MOB.

[TameHne Ten B BO3yX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenue ABMKEeHUS Teia, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagienue CKOpOCTH TP ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOW CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUUA, CKOPOCTEM IBHKEHHUSI OJHOTO U TOTO K€
TE€JIa B PA3HBIX CUCTEMAaX OTCUYETA.

Jlabopamopnuie pabomut

1.3mepenne yckopeHusi CBOOOHOTO MaICHUS

2. zydyeHue nBM>XEHUS Tella, OpOIIEHHOTO0 TOPU30HTAIBHO
Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprorona. MHepumaneHble cuctemsl otcu€ra. [IpuHUMN
oTHocuTenbHOCTH ['anmunes. HenHeprmanbHbie CUCTEMBI OTCuéTa (OmpenescHue,
MIPUMEPHI).

Macca tena. Cuna. [IpuHIUI CyNepHo3ULIMU CHJL.

Bropoit 3akoH HproTOHA 111 MaTepranbHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOTO TATOTCHUSI. OJKBUBAJICHTHOCTh T'PAaBUTAMOHHON W
WHEPTHON MAaCCBI.

Cuna TskecTd. 3aBUCUMOCTH YCKOPEHHUsSI CBOOOJHOTO TAJEHUS OT BBICOTHI
HaJl TIOBEPXHOCTHIO IUIAHETHI W OT reorpaduyueckorl MmUPOTHL. JIBrkeHUe
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec Ttema, aBmxymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TPEHHSI CKOJBXKEHUS M CUja TPEHUs
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
KUJKOCTH WIIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKEHHSI.

Hapnenue. I'uapocrarndeckoe naBienue. Cuna Apxumesna.

TexHuyeckre yCTPOMCTBA M TEXHOJOTUYECKHE MPOLECChl: MOAMIUITHUKH,
JBH>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauyuu.



HabGnronenue nBuKeHUs Tell B MHEPUUATbHBIX U HEMHEPLMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHIMI OTHOCHUTENIBHOCTH.

Kauenne nAByx UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHUCTBYIONIEH  MNPWIOKEHHBIX K TelIy CHUI C
MIPOM3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHNUE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOLIUX B PE3YIbTATE B3aUMOICHCTBUS TE.

N3MepeHne Macc 1o B3aMMOJIEVCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

[{eHTpoOEeKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Jlabopamopnwie pabomut

1.M3mepenne kodppuuumeHTa TpeHHs CKOJIbKEHUS

2. JIBM>KEHUE Tella MO OKPY>KHOCTH O] JCUCTBUEM CHJI TSXKECTU U YIIPYTOCTH

Tema 3. Cmamuka meépoozo mena.

AOGcomotHO TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKCHHE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCUTEIIBHO OcCH BpamieHus. [liedo cuiebl.
CrioxkeHue Cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

VYcroiiunBoe, HEyCTOHYNBOE, O€3pa3IMIHOC PAaBHOBECHE.

TexHnueckrue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Tema 4. 3axkonsl coxpanenusn 6 mexaHuke.

NmMnysibc MaTepuanbHOM TOUKHU, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MAaTEpHUAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa MaccC.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca marepuanbHOM TOUkM. [IpeacraBiieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PaGora cuiasl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualbHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.

[ToreHnuanbHble W HENOTEHLUMANIbHbIC CHIbL. [loTeHUManbHAsE >HEpPrus.
[ToTeHimanbHas 3Heprust yrnpyro neGopMupoBaHHON NpyxkuHbI. [loTeHmanbHas
DHEPrusl Tela B OJHOPOJHOM IpaBUTAUMOHHOM moje. [loreHinumanpHas sHeprus



TeJa B TPABUTALIMOHHOM T0JIe OJHOPOJIHOTO IIapa (BHYTpH U BHe miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYupyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHne bepHyiu i MIACATBbHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCcTpoucTBAa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KOMNEpP, MPY>KUHHBIA MHUCTOJET, THPOCKOM, (QUIYypHOE KaTaHHWE Ha
KOHbBKax.

Hemoncmpauuu.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBM)KECHHE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3Hepruu Tela MPU COBEPIIEHNUU PaOOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM WM IMOTEHIHAIBHOW SHEPrUd IpH
JEMCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Jlabopamopnwie pabomul
l.ITpoBepka 3akOHa COXpAHEHHUS DSHEPIHUM NPU JIEUCTBUM CHUJI TSHKECTH U
YIPYTOCTH

Pazgea 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIApHO-KuHeTn4Yeckor Tteopuu (MKT), ux
onbITHOe oOocHOBaHue. [uddy3us. BbpoyHOBCkoe JBIKEHHE. XapakTep
JBIDKCHUSI M B3aMMOJICHCTBUS YaCTHI] BellecTBa. Mojield CTpOEHHs] Ta3oB,
KUJKOCTEH U TBEPIBIX TeNl M OOBSCHEHHE CBOICTB BEIIECTBA HAa OCHOBE JTHUX
Mozeneil. Macca u  pasMmepbl Mojekya (atomoB). KonuyecTBO BeliecTBa.
[ToctrostnHass ABorapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ uaMepenus. I[llkama
temneparyp Llenbcusi.

Mopenb uiealbHOTO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHUIIbI
ra3a JIBI>KYTCSl XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomroTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon dansTona. M3ompoiiecchl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemlecTBa. | paduueckoe
MPEICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBA3p  MEXIy [JIaBJICHUEM U  CPEAHEW KHUHETUYECKOW DHEprueu
MOCTYNaTEILHOTO TEIJIOBOTO JBUKEHUS MOJIEKYJ HJCIBHOrO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUM UICATHHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEHEH
KMHETUYECKOW SHEPrUel MOCTYyNaTeIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHII.



TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMATEPHUAIIOB.

Jemoncmpayuu.

Monenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buieoponuk ¢ 3anuchi0 peaibHOr0 OPOYHOBCKOIO JIBUYKEHUS.

Huddy3ust KUIKOCTEH.

Monaens onbita IlTepHa.

[IpuTsrKEeHNE MOJIEKYL.

Mopenu KpucTamIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHuEe U30IMPOIIECCOB.

Jlabopamopnuie padomot
1.13y4enne n30TepMUUECKOTO MpoLiecca B ras3e

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmoaunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJid
TEPMOJMHAMHUYECKON CUCTEMBI. BHeNIHNE 1 BHyTpeHHUE nTapaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KaK CPEIHUE 3HAYEHUS BEJIMYUH, OMHCHIBAIOIIMX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hawano TtepmonuHamMukd. (CaMONpOU3BOJIbHAS — peJaKcalus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopnenp wWIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpPaBHEHWI:
ypaBHeHHe MenaeneeBa—Knanelipona U BbeIpaKeHUE [JI1 BHYTPEHHEW SHEPIUM.
VYcnoBus IPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHLUEHTPALMs YacTHUL, BBICOKHE
TeMIIepaTypbl. BeipaxkeHue i1 BHYTPEHHEN YHEPIrUU OJHOATOMHOIO MJI€AJIbHOTO
rasa.

KBazucrarnueckne U HECTaTUYECKHE MTPOLIECCHI.

DneMeHTapHasi paboTa B TepMOJuHaAMUKe. Beruucienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsT  BHYTPEHHEH  BHEpPIruu
TEPMOJMHAMMYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Ttemnorel. TennoéMkocTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BEIECTBA. YpaBHeHUE Maiepa. YaenbHas TeEIUIOTa CTrOpPaHMs
toruBa. Pacu€r KkonmuecTBa TemuoThl mpu Teruionepenade. I[lonstue 00
aanabaTHOM IIpoIiecce.

[lepBbiii 3ak0H TepMOAMHAMUKHU. BHyTpeHHsis »dHeprus. KommuectBo
TEIUIOTBI W paboTa  Kak Mepbl U3MEHEHUS  BHYTPEHHEH  SHepruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA JUII PABHOBECHBIX IPOLECCOB: YEpPE3
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBbl MPOXOJIUT
eIMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.



BTtopoii 3akOH TEpPMOJMHAMUKH i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOYKHO TIEpPeIaTh TEIUIOTY OT 00JIee XOJIOJHOTO Tena K Ooyiee HarpeTomy 0e3
komriencanmu (Kiaysuyc). HeoGpaTmMocTh MPUPOTHBIX MTPOIIECCOB.

[Tpunnumne! nectBus TerioBbiXx MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTeineil. TemnoBoe
3arpsA3HEHUE OKPYKAIOIICH Cpe/Ibl.

TexHuyeckrue yCTpPOWCTBA M TEXHOJIOIMYECKHE MPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHEP, AU3CIbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AUSA «TEIUJIOBBIX» OTXOIOB C
WCITI0JIb30BAaHUEM TEILJIOBOTO HACOCA, YTHIIM3AIUsl OMOOPTraHMYECKOTO TOILTMBA JIJIS
BBIPAOOTKU «TETUIOBON» U JIEKTPOIHEPTHUH.

Hemoncmpauuu.

N3MeHeHne TeMiepaTypsl Py aiuadaTUueCKOM pACIIUPEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TETNIOEMKOCTEN BEILIECTB.

CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

UccnenoBanue annadbaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETU TEMJIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomul
1.M3yyeHue  KanwUIAPHBIX  SIBIICGHUH,  OOYCIIOBJIEHHBIX  MOBEPXHOCTHBIM
HATSHDKEHUEM KUJKOCTH
2.M3MepeHue yaeabpHON TEMI0EMKOCTH BEIIECTBa

Tema 3. Azpecammnivie cocmoanus eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusa. McmapeHue W KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHUs.

HacelllieHHble ¥ HEHAcChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH W JAaBJIECHUS HACBIIIEHHOTO Tapa OT TeMIIepaTyphbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACBIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOTIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KkpuctauioB. [lmaBieHue W KpucTaiMzalusa. YJIeJlbHas TemioTa TUIaBICHUS.
CyOmumariusi.

Hedbopmaruu TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemnoBoe pacmmpeHne XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacimpenrue. AHTapMOHHU3M TEIUIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MPUYHUHA
TEIUIOBOTO PaCIIMPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEeprun B Pa3oBbIX MEPEXOIaAX.

YpaBHeHuUE TEII0BOTO OajiaHca.



[ToBepxHocTtHOe HaTsDKeHHE. KodPUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanmunsapusie saBneHus. J[aBaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHn4eckrue yCTpOWCTBA W  TEXHOJIOTHUYECKHE TMPOLECCHL:  KHUIKHE
KPHUCTaJUJIbl, COBPEMEHHBIE MATEPHUAJIBI.

Jemoncmpayuu.

TemnnoBoe pacmmpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBJIICHUU.

N3mepeHne cuitbl HOBEPXHOCTHOTO HATSKEHHS.

OMNBITHI C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.

Kanumisipabie aBiIeHUSI.

Moenu HEHBIOTOHOBCKOM JKHIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HabGmronenue manbix aedopmariuid.

Pa3znen 4. DiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3alus Ten U €€ MPOSIBICHUS. ODJNEKTpUYEcKuil 3apsn. JlBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpoBOAHUKH, IHUAJIEKTPUKA U IOJTYHIPOBOJIHHKHU.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kynona.

OnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUECKHUE 3aPSIbI.

HanpsokéHHocTh  anekTpuueckoro  mosis.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsHKEHHOCTH DJIEKTPUYECKOTO NMOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[JoTeHIHAIBHOCTB 3JIEKTPOCTATHYECKOTO IONSA. Pa3HOCTH MOTEHIMANIOB H
HanpspbkeHue. [loteHnmanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl DJIEKTPOCTATUYECKOTO 1Mol (Kak OJHOPOAHOrO, TaK U
HEOTHOPOTHOTO).

[IpuHIMIT CynEepHO3UIINY STIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsHKEHHOTO To 00béMy mmiapa. [lome paBHOMEpHO 3apsHKEHHOU
OeCKOHEUYHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsI0B.

JnsnexTpuku B AIEKTPOCTATUYECKOM oJIe. Jlupnexktpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konpencatop. DIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH ILIOCKOTO
KOH/JIEHCaTOopa.



[TapannenbHOE coenMHEHUE KOHIEeHCAaTOpOB. [locmenoBarenbHOe COeqUHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIeHCATOopA.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3aPsIKEHHBIX IUIACTHUH.

Monensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBHUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAJH
IJTACTUH, PACCTOSAHUS MEXIY HUMH U JUIICKTPUUIECKON NPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Jlabopamopnwie pabomul
1. I3mepeHnue IeKTpOeMKOCTH KOHJIEHCATOpa

Tema 2. Ilocmoannulit 371eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusl CylmecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOYHMKH
toka. Hampsokenune U u DJIC é&.

3akod OMa JJ1s1 yyacTKa [eIu.

DIIEKTPUYECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBI W IUIOIIAJAM MONEPEYHOTO CEUCHMUS.
VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE MTPOBOJAHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBas MOIIHOCTb, BBIAEIsEMass Ha
pe3ucTope.

OJC u BHyTpEeHHEe CONPOTHBJIECHHWE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJHOW (3aMKHYTOM) DJJIEKTPUYECKOW 1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHuE.

KonzgeHcarop B nienu noCTOSSHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE ITPOLECCHL: aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK IJIEKTPUUECKOU IHEPTUU.

Hemoncmpayuu.

W3MepeHne CUiTbl TOKA U HaIIPSKEHMUS.



HccnenoBanre 3aBUCHUMOCTH CHJIbI TOKA OT HAIPSKEHUS I PE3UCTOpA,
JIaMIIbl HAKAJIMBAHUS U CBETOMO/A.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJTOIIAIY TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONPOTUBIIEHUS ITPU MOCTOSTHHOM
HaIpsHKEHUH.

[Ipsimoe uzmepenne DJIC. KopoTkoe 3aMbIkaHHE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco0OsI coeTMHEHUsT HICTOYHUKOB Toka, D/[C Gatapeil.

HccnenoBanne pa3HOCTH MOTEHIHMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomuol, npAKMUKyM.

HccnenoBanne CMEMIAaHHOTO COEAUHEHUS PE3UCTOPOB.

N3mepenune yaeapHoro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAIlpsDOKEHUS IS JIAMIIbI
HaKaJIMBaHUS.

VYBenuueHue npenesia u3MepeHus amnepmerpa (BoJIbTMETpa).

N3mepenune D1C 1 BHYTPEHHETO COMPOTUBJICHHS UCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
pU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTU MOTEHIHMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIbI TOKA B IIEMH.

HccnenoBanne 3aBUCUMOCTH TTOJIE3HOM MOIIHOCTHA MCTOYHHMKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DOneKkTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJIUMOCTh TBEPJABIX META/IOB. 3aBUCUMOCTHh COMNPOTHUBJICHHUS METALIOB OT
temmeparypbl. CBEpXITPOBOINMOCT.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX TyYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas 151 MpUMECHAas MIPOBOJIUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B 3JIEKTPOJIMTAX. DIEKTPOJUTHYECKAsT JUCCOLMALIUS.
DnekTponun3. 3akoHbl Dapanes 11 AIEKTPOIIn3a.

DJIeKTpUUEeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECaAaMOCTOSATEIbHBIN
pa3psa. PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psana. Momnnus. [Ltazma.

TexHuyeckne yCTpOMCTBAa M NPAKTHUECKOE MPUMEHEHHUE: Tra3opas3psiaHble
JaMIIbI, JJIEKTPOHHO-TTy4eBasi TpyOKa, MOJyINPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (OTOAMOM, CBETONMOM, TalbBaHWKA, padUHUPOBAHUE MEIH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHAS] MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbl anekTponn3a Papanes.



HckpoBoii pa3psii ¥ IpOBOAUMOCTb BO3/1yXa.

CpaBHEHHE MPOBOIMMOCTH METAIIIOB ¥ NIOJYIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMUKYM.

HaGmronenue smexktposusa.

N3mepenune 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS ~ TEPMOpE3UCTOpa  OT
TEMIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU TUO/A.

DU3NYEeCKUN NPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOMPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJUYMH.
OneHKa rpaHull MOTrPENTHOCTEM.

[IpoBeneHHE KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUNA  3aBUCHMOCTEU
(Gu3MYEeCKUX BEIUYMH, NPOBEPKA MPEIJIOKEHHBIX THIOoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

Me:xnpeameTHbie CBSI3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kmacce
OCYULIECTBIISIETCS C YUYETOM COJEP>KATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYUECHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusnyeckas BETUUYHMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE PUOOPHI, I pOoBast 1adbopaTopus.

Mamemamuxka: pelnieHUe CUCTEMbl ypaBHEHUW. JIuHelHas ¢QyHKUMS,
napabosa, runepbosna, ux rpaduku U cBoicTBa. TpuroHoMmerpuyeckue (QpyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonozua: mexannueckoe JABUKEHUE B KUBOW npupone, auddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAroUIel cpeisl,
yTHWIM3alus OHOOPraHMYECKOTro TOIUIMBA JJisi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE AaTOMOB WU MOJIEKYJI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYyYEHHUE HAaHOMATEpPHAIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBa METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

TI'eocpagpua: BnaxxHocTh BO3ayXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue ABM)KEHUN C HMCIIOJIB30BAHHMEM MEXaHU3MOB,
y4€T CyXOro M IKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU



(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHMUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), JABUTATE]Ib BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIyYEHHsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
razopa3psaHble JaMIIbl, TOJIYIIPOBOIHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznea 4. JaekTpoanHamMuka.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUE TOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MAarHUTHBIX NIOJIeH. JINHUY MarHUTHOU MHIYKLMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

MarunuTtHoe 1nose B BeiecTBe. @eppoMarHeTUKy, napa- u JuaMarHeTUKH.

TexHn4eckrue yCTpPOMCTBA M TEXHOJOTHUYECKHE IPOLECCHl: NPUMEHEHHUE

MTOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptHa  7uHWMA  WHAYKOMM ~ MarHATHOTO  TOJISL  [OJIOCOBOTO U
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KaptrnHa nMHUI MarHMTHOM MHIYKIUH MOJIA IJTMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO IMPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumoperncTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBuXeHuUsl MmyyKa 3JICKTPOHOB B MAarHUTHOM I1OJI€.

[TpuHIMIT JEUCTBUSA BIIEKTPOU3MEPHUTEIBHOTO npubdopa
MarHUTORJIEKTPUYECKOU CUCTEMBI.

Tema 5. InekmpomacHumnan UHOYKYUA.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOTOK BekTOpa MarHUTHOU
uaaykiuu. OJIC uHAayKuuu. 3aKOH 3JIEKTpOMarHUTHOW uHAykiuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymka WHIYKTUBHOCTM B LENM IMOCTOSIHHOTO TOKAa.
SBnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

DHEpPrust MAarHUTHOTO TOJISI KATYIIKHU C TOKOM.



DNIEeKTPOMarHuTHOE ToJIe.

TexHuyeckre yCTPONCTBA M TEXHOJOTMYECKHUE MPOIECChl: HMHAYKIMOHHAS
MeYb, COJICHOU/, 3alllUTa OT JIEKTPU3ALUNU T MPU ABUKEHUU B MArHUTHOM T10JI€
3emun.

Jemoncmpayuu.

HaOnronenue siBneHus 3JIeKTPOMArHUTHOM HHAYKIUU.

UccnenoBanne 3aBucumoct IOJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHUTHOTO MOTOKA.

[TpaBuno Jlenua.

[Tamenre MarauTa B aJlOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBI TOKA B LEIH.

Jlabopamopnuie pabomut
1.UccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Pa3znen 5. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue konedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHHUE.
DHepreTHuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JTMHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOAaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Amvmntyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u yacrora konebanwii. Ilepron Manmbix CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YecKoro MasdTHHuKa. llepuos cBOOOAHBIX KOJIEOAHWUN TIPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarmux kKojaebanusx. BeiHyX/1eHHbIe KOeOaHus1. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0e0aTeTLHOTO IBUKCHHUS.

Hab6nronenne He3aBUCUMOCTH TIEPHOJa MAJIbIX KOJieOaHUWl rpy3a Ha HUTU OT
aAMILUTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Meproaa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanne KkoyiebaHWW Tpy3a Ha MACCHUBHOM TMPYXKHHE C IEIBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs YHEPTUU MPU KoJIeOaHUSIX rpy3a Ha NPy KUHE.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

HabGmnronenue pe3onauca.



Tema 2. InekmpomazHumHuosle Ko1e0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM Kosie0aTenbHOM KOHType. Popmyna Tomcona. CBsA3b aMILTUTYbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CHITBI TOKa B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJE0ATeIbHOM KOHTYPE.

3aTyxaronime 3JIEKTPOMArHUTHHIE KOJIcOaHMsI. BrinyxeHHbIC
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemenHbIi TOK. MOIIMHOCTE IIEPEMEHHOTO TOKA. AMIUIUTYJHOE W
JEHUCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IM4HON (opme
3aBUCHMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LI€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanvupiii  Tpanchopmarop. IlpousBojacTBo, mepemadya MU moTpebieHHE
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TIpU TPOU3BOACTBE JNEKTpodHEprun. KymnpTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHuuecKue yCTpOCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU IJIEKTpONEpeEaay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTb YaCTOTBI CBOOOHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OciuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOaHMIA.

['eneparop He3aTyXalOMUX JIEKTPOMATrHUTHBIX KOJIEOaHUI.

Mopesnp 3IeKTPOMAarHuTHOTO TeHEPaTopa.

BriHyX/I€HHbIE CHHYCOUATbHBIE KOJICOaHMSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3onanc mnpum mnocCiIeOBAaTEIbBHOM COEAMHEHWUU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

VY CTpoiicTBO M MPUHIUI ACUCTBUS TpaHCPOpMaTopa.

Mopens THHUYM DIEKTPONEPEAAUH.

Tema 3. Mexanuueckue u 3,1eKmpOMAZHUNIHbBLE G0JIHDI.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsle u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAacHpOCTPAHEHHMS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, HUHTephEepeHUus U
nudpakims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arps3HEHUE OKPYIKAOIIEH CPENIBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmHas oprieHTalMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.



CBOIICTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXE€HHE,  IPEJOMIICHHE,
NOJIIpU3aIsl, HHTepPEpeHIns U Au(paKius.

[lIxana 3JI€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenepon, CBU-nieusp,
yJIbTPa3BYKOBas IMATHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue U pacIpOCTPaHEHUE MOTIEPEYHBIX U MIPOIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue narepdepeHunu u guppakiui MEXaHUIECKUX BOJIH.

AKyCTUYECKUMN PE30OHAHC.

CBoiiCcTBa yabTpa3ByKa U €ro NpUMEHEHNE.

Habnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOAHMIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
pesoMIIEHUE, oJspu3anus, AMppakuus, uHTepdepeHIus.

Oo6napyxeHue nHGPaKpacCHOTO U YIbTPAPHOIETOBOTO U3TyUCHUN.

Tema 4. Onmuka.

[IpssMOonMHEHOE pacnpOCTpaHEHHE CBETa B OJHOPOIHOM cpene. Jlyu csera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
riockoM 3epkaie. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
nperaomiieHus. OTHOCUTENBHBIN MMOKA3aTelNb NpesioMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETA M COOTHOLIEHWE [JIMH BOJIH INPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. ducnepcusi cBera. CroxHbId cocTaB 0enoro cBera.
IIBer.

[TomHoe BHyTpeHHEee oTpaxxeHue. [IpenenpHblil yroyi MmojHOro BHYTPEHHETO
OTpaKEHUS.

CoOuparorie ¥ pacceuBaroniyue JuH3bL. ToHKas suH3a. DOKycHOE
paccTossHUE M OINTHYECKass CHJa TOHKOW JHMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON cepudeckoi JIMH3bI OT €€ T€OMETPUU M OTHOCUTEIHHOIO
MOKa3aTelIs MPEIOMIICHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoa Jyya, NpOWEAIIETO JMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
onTu4yeckod ocu. IlocTpoeHue wu300pakeHUW TOYKU U OTpe3Ka TMPsSMOU B
COOMpAIOIIUX U PACCEUBAIOIIMX JIUH3AX U UX CUCTEMAX.



Ontuyeckue npubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBass ontmka. HWurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBuss HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HWHTEp(EPECHIIMOHHOMN
KapTUHE OT [JIBYX KOT€PEHTHBIX HCTOYHHMKOB. [Ipumepbl Knaccrmueckux
UHTEPPEPECHITMOHHBIX CXEM.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCUMYMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHndeckrue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKpPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
ONTHKH, BOJIOKOHHAS ONITHKA, TU(DPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npesioMIIEHAS CBETA.

Hab6nrogenue noJHoro BHyTPEHHETO OTpaskeHus. Mozesb CBETOBOJA.

HccnemoBanne xXoAa CBETOBBIX ITYYKOB 4Yepe3  IUIOCKONApaJUIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanrie CBOMCTB M300paKeHUH B JIMH3AX.

Mogenu MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenue natepdepeniinu cBera.

Hab6nronenue BeTOB TOHKUX IJIEHOK.

Hab6mronenune nudpakxium ceera.

N3yuenue nudpakiinoHHON PErETKY.

HaGmronenne nudpakiinOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnrogenue nonsipu3aluy CBETA.

[IpumeHeHne NONSIPOUAOB ISl H3YUYEHUS MEXAHWYECKHUX HANPSKEHUM.
Jlabopamopnwie pabomul

1. M3mepeHue nokaszaTesns MpeaoMIICHUs CTEKIIA
2. HaGmonenue unteppepenunu u qudpakivi cBeTa
3. N3mepenue niuHbI CBETOBOM BOJHBI C TTOMOIIBIO JU(PPAKITUOHHONU PEIICTKU

Paznen 6. OcHOBBI cIeNUAIbHO TEOPHUH OTHOCHUTEIHLHOCTH.

['panuupl  PUMEHMMOCTHM  KJIaCCMYeCKOM  MexaHuku.  [loctynatsl
CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
VYcnoue mnpuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHHU U COKPAILICHUE JJIUHBI.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPrUer U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPrus
MTOKOS.



TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOLECCHI: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHNYEeCKU IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbCa W OSHEPIUM  PEIATUBUCTCKUX 4acTl] (1O
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM IT0JIC).

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOrO Tena).
3akoH cMmenieHus: Buna. ['mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onwitel A. I'. CroneroBa. 3akonsl porodddexra. YpaBHeHUE
OuinmrenHa 1 poroaddexra. «Kpacnas rpanuina» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAONIYI0 M aOCOJIIOTHO OTpaXkarolrylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIelcsa dactuubl. KopmycKymsipHo-
BOJIHOBOU Ayanu3M. {udpakius 351eKTpOHOB Ha KpUCTaJIaXx.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHuyeckne yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOUO/.

Hemoncmpauuu.

®doTo3dQdeKT HAa YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEITHET0 (poToaddekTa.

WccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Tema 2. @u3zuka amoma.

OnbITHl MO KCCIEAOBAHMUIO CTPOCHMSI aroma. llnaHerapHas Monenb aTtoma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEPexojie aToMa
C OJHOTO YPOBHSI JHEPTUU HA IPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUH aTOMA BOJOPO/A.

CrioHTaHHOE U BBIHYXJICHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopaa.

HaOmronenue TMHENYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHLI.



OnpenenieHue JIMHBI BOJHBI JIJA3€PHOTO U3TyUYEHUS.

Jlabopamopnuie padbomot
1. HabmoieHue MTMHEN4aToro u CIjIoUIHOTO CIIEKTPOB UCITY CKAaHUS

Tema 3. Quzuka amomHo2o A0pa u IN1EMEeHMAPHLIX YACHUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M3oTonsl.

PagnoaktuBHOCTh. Anbda-pacnaa. DNEKTPOHHBIA M TO3UTPOHHBIN OeTa-
pacnaz. 'aMmMa-u3iy4eHue.

3aKOH paJMOaKTUBHOTO pacrnajaa. PaguoakTUBHBIE HM30TOINBI B IMPHUPOJIE.
CBolicTBa MOHM3HUPYIOIIETO0 M3JIyYeHHs. BiusiHHE paguOaKTUBHOCTH Ha >KUBBIC
opranu3Mbl. EctecTBeHHBIN QoH n3nydeHus. JlosuMerpus.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepHbie cuibl. JledexT maccer spa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPaBIsIEMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKHE aCMEKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTobl perucTpalyy U UCCIICIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTABHBIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CrangaptHor Moenn. KBapk-riatooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepust U TEMHas
SHEPrusl.

EauncTBO Qusnueckoi KapTUHBI MHPA.

TexHuyeckue yCcTpoicTBa U TEXHOJOTHUUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMorpadusl.

Jlabopamopnwie pabomul
1. I3y4yenune B3auMOEHCTBUS YACTHUIL U SIACPHBIX peakiuii ( o ¢ororpadusim)

Pa3zgea 8. DiieMeHTBHI ACTPOHOMUM U aCTPOGU3UKH.

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHoMuu. IIpyMEHUMOCTh 3aKOHOB (U3UKK IS OOBSCHEHUS TPUPOJIbI
KOCMHUYECKHUX 00BEKTOB.

Metonbl acTpoHOMUYECKHUX HCcaeAoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEATMOC(EpHasi aCTPOHOMHUS.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JBH>KCHUE.

CosniHeuHas cucTema.

Connne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CoitHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «crieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJIENIOBATENbHOCTH. BHYTpeHHEe CTpoeHHue
3B€311. COBpeMEHHBIEC TIPEJCTABICHHUS O MPOUCXOXKACHUU U dBotonnu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3I.



Muneunsiii [Iyte — Hama I'amaktuka. [lonoxenune m aBwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

Macmirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue navnwoenus.

Habmronenust 3B€31HOr0 HeOa HEBOOPYKEHHBIM TIJIA30M C HCIIOJIB30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN JIJIsI ONPENETICHUS MOJO0KEHUSI HEOECHBIX 00OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE c03Be3aus (CeBEpHOro moJylmiapus U SpKue
3BE3/BbI.

HabOmonenuss B Teneckon JIyHbl, IIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOILJICHHM.

Pu3nvecKuil MPaAKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEIMYHMH C UCIOIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYUH.
OneHka rpaHull MOrPENIHOCTEM.

[IpoBeneHHE KOCBEHHBIX W3MEPEHUW, MCCIEHOBAaHUUA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
OMMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTHKYM).

O06o0maroiiee NOBTOPEHUE.

O0o01eHne u cucTeMaTH3alusl Coep KaHusl pa3iesoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEpMOJUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHB», «OCHOBBI CHEUUATBHON TEOPUU OTHOCHUTEIBbHOCTHY, «KBaHTOBas
busnKa», «IEMEHTbI ACTPOHOMHUH U ACTPOPUZUKIY.

Ponp Qu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KApTHHE MHUPA, 3HAUEHUE ONMMUCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM UM MPOTHOCTHYECKOW  (DyHKIIMA
bu3nyeckoil Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPa B 00IIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYULIECTBJISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO0E8 HAYUHOZ20
no3HaHuA: SBICHUE, HAay4yHbId (DaKT, rumotesa, (u3uyeckass BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, ODKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PPOBast 1abopaTOpusl.



Mamemamuka: peuieHUE CHCTEMbl YPAaBHEHMU. TpPUIOHOMETpHYECKHE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMH HA OCH KOOPJAMHAT, CIIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKuud. [Ipu3Haku mOHO0US TPEYTOIHLHUKOB,
OTpe/ieNICHHUE MIOMAAN IJIOCKUX QUTyp 1 00bEMA Tell.

Bbuonozcun: >nektpuyeckue SBICHUS B JKUBOW NpPUPONE, KoJeOaTeIbHBIC
JBW)KCHUS B JKUBOWM NPHUPOJAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOICTBE
NIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPY)KAIOIIEW  Cpensl,
yJIbTPa3ByKOBasl JMArHOCTMKA B MEIWLHHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHamus.

T'eocpachua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHHE TMIOCTOSHHBIX MArHHUTOB, 3JJIEKTPOMAarHUTOB,
ANEKTpOoABUTATENb AKOOH, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS IEYb,
JIMHUAW 3JIEKTPOIEepeaad, dJIEKTPOABUraTelb, paaap, paaAuONpUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, yIbTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
IIPUEMHMKHY, sJIEpHAs DHEPreTUKa U IKOJIOTUYECKUE aCIIEKThl €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A I[TPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaThl OCBOCHHs y4eOHOro mpenmera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUW, COOTB TCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIecTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OTbITA W OTBITA JAESITEILHOCTH B IMPOIIECCE pPeaM3allid OCHOBHBIX HaIpaBJICHUIM
BOCIIUTATENIBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOT0 BOCTIMTAHMSA:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYalOIIEeTroCs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYEIOBEUECKUX TYMAHUCTUYECKUX H
JEMOKPATUUECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTU COBMECTHYIO JACSATEILHOCTh B MHTEPECAX IPa’kAaHCKOTO
oOlIecTBa, Y4yacTBOBaTb B CaMOYIpaBIE€HUHM B  00pa30oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAIbHBIMM HWHCTUTYTAMH B
COOTBETCTBHH C UX (YHKIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTApPHOUW U BOJIOHTEPCKOU NESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHXKEHUSIM
POCCHUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHMUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAI[MI0 U MPUHUMATh OCO3HAHHBIC PEILICHMUS,
OPUCHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM
YUCTIE B JIEATEIIBHOCTH YUEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMBOTO Oy MyIIIETO.

ICTETHYECKOT0 BOCTIMTAHMSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI0 BOCIIUTAHMS:

e HHTEPEC K pa3IuuHbIM cepam mpodecCUOHATBHON JeATeIbHOCTH, B TOM
YyuCJ€ CBS3aHHBIM C (PU3UMKOW W TEXHUKOM, YMEHHE COBeplIaTh
OCO3HAHHBIN BBIOOP OyAyIiel mpodeccuu U peaqn30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbL;



TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUI0O M CamMO00pa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIBTYphI, OCO3HAHHE TI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPY’KAIOIICH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHne ONbITa JEATEIbHOCTH SKOJOTUYECKOW HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HMKe.

HEHHOCTH HAYYHOI'O IMIO3HAHMA:

c(hOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAYYHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yUCHHUS (PUBMKK OCYHIECTBIISITh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁnble JelcTBUSA
ba3oBble Jiornueckue AeMcTBUA:

CaMOCTOSITENILHO  (OPMYJIMPOBATh H  aKTyallU3UpOBaTh MpolIemy,
paccmatpuBath €€ BCECTOPOHHE;

OTIPENEIATh TN JCATEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH HX
JOCTHKEHUS,

BBISIBIIAITH  3aKOHOMEPHOCTH MW TPOTHUBOPEUMS B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YUETOM aHaM3a UMEIOIINUXCS
MaTepHaIbHBIX U HEMAaTePUATILHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh, OIEHWBATh COOTBETCTBHE
PEe3yIbTATOB IIEJISIM, OIEHUBATh PUCKU MOCIEICTBHI JIEITEIbHOCTH;
KOOPJIIMHUPOBATh M BBIMOJHATE pPabOTy B YCIOBHSAX peajbHOTO,
BUPTYAJIBHOT'O U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe AeHCTBUA.

BJIAJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIOUEBBIMU MOHSATHSIMHA M METOJIAMHM
bu3nUecKoil HayKH;

BJIAJCTh HAaBBIKAMH  y4e€OHO-MCCIICIOBATEIILCKON | MIPOEKTHOMN
JEATCIIBHOCTH B 00JacTH (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY TIOMCKY METOJOB peIIeHus 3a1ad  (PU3UIECKOro
CoJIep)KaHMSs, IPUMEHESHHIO PA3IMYHBIX METOJIOB ITO3HAHNS,

BIAJCTh BHUJAMH JIEATETLHOCTH 10 TIOJYYCHHUIO HOBOTO 3HAHWS, €ro
WHTEPIpETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallMsX, B TOM YHUCJI€ MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JACTH
bu3uKwy;



BBISIBJISAITh TPUYMHHO-CIIC/ICTBEHHbIE CBSI3M M aKTyaJU3MpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peleHus, HaXOAUTb apryMEHThl IS
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHMM, 3a/7aBaTh NMapamMeTpbl U KPUTEPUU
pEeLIeHHS;

aHAIM3UPOBaTh TOJYYEHHbIE B XOJI€ PEUICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX TIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayl B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TIEPEHOCUTh 3HaHMS MO (U3NKE B TMPAKTHYECKYIO 00JIacTh
KU3HEIEATEIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEH, PEIAraTh OPUTrMHAIbHBIE MOAXObI U PEIICHHUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JIOITYyCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IETh HaBBIKAMHU MOJydeHUs WHGpOpManuu (HU3HUECKOro COIep KaHus
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IOHUCK,
aHalW3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHPOpPMALUU Pa3THYHBIX
BUJIOB U (DOPM TIpe/ICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpPMALIHH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTMM B  PEIIEHWH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PM3MUYECKOTO COAEPKAHMSI B PA3IMUYHBIX (opMarax C
y4éTOM Ha3Ha4deHHWs WHGOpMalWMKU M IIeIeBOM ayAUTOpUH, BHIOMpas
ONTUMAJIbHYIO0 (POPMY MPEACTABICHUS U BU3YAJTU3ALIMH.

KoMMyHUKAaTHBHbIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

OCYIIECTBJIATh OOIICHHWE Ha ypokKax (U3WKH ¥ BO BHE-YPOYHOU
NEeATEITLHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOH(MJIUKTHBIX CHUTyalldd ©W CMAT4aTh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUy AIbHON PaOOTHI;

BBIOMPATh TEMATUKY M METOJABl COBMECTHBIX NEUCTBHMA C YUETOM OOIINX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;

NPUHUMATh IIEIM  COBMECTHOM JEATEIbHOCTH, OpPTraHW30BBIBATH M
KOOPIAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHIO: COCTAaBJIATH IUIaH



JNEeUCTBUH, pacIpeeisaTh POJIM C Y4ETOM MHEHHI y9aCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4e€CTBO CBOETO BKJAJAa M KAKIOr0 y4aCTHUKA KOMAaHAbl B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE ITPOEKTHI, OLICHWBATH HJEH C ITO3MIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATH ITO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallMsiX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHULIMATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1elicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIISITh  MTO3HABATEIBHYIO JIEATEIIBHOCTh B
o0nacTu (GU3NKK U aCTPOHOMHUH, BBISABJIATH NPOOJIEMBbI, CTaBUTh U
dbopmypoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IIJIaH PEIICHUS PACUETHBIX U KaYECTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOM pabOThl C YUETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

paclupsiTb  paMKd  yY4yeOHOro TpeJAMETa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBHIOOpP, ApryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

CIIocOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JIPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallWsIM, BHOCUTh KOPPEKTUBBI B JIESATEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LEISAM;

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JIEMCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBAHMUI;

UCIIOJIB30BaTh MpUEMBI pedIIeKCHU Il OIEHKH CUTyalluu, BhIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO NPUHUMATH PELICHUS 10 UX
CHWKCHHUIO;

IIPUHMMATh MOTHUBBI U APryMEHTHl JPYIUX NOpPU aHaAJIU3€ PE3YJbTAaTOB
JICATEIILHOCTH;

MPUHAMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHMMATh MOTHBBI M ApPryMEHTHl JIPYTUX NPU AHAIM3E PE3YJIbTATOB
JICATEIILHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO JAPYTHX HA OITUOKH.



B nponecce AOCTHXKEHHS JIMYHOCTHBIX PE3YJIBTaTOB OCBOEHMS IPOrpaMMBbl IO
¢u3uke a8 ypoBHsA cpeAHero oOmiero oOpa3oBaHus |y oOydarommxcs

COBEPILIEHCTBYETCS IMOIMOHATBHBIH WHTEJUICKT, TPEIIOIararoIInu i
c(OpPMUPOBAHHOCTD:
e CaMOCO3HAHHUS,  BKJIIOYAIONMIETO  CIIOCOOHOCTH  TOHMMAaTh  CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAMPABJICHUs Pa3BUTHsI COOCTBEHHOU
IMOLIMOHAIBHOM cepbl, OBITh YBEPEHHBIM B ce0e€;

CaMOpPETYJIUPOBAaHMSI, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IOBEJICHUE, CIOCOOHOCTh aAJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOUIEH CTpEMIICHUE K JOCTHXKEHUIO LENU
U yCIleXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHUE JI€UCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

OMMATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh  AMOIMOHAIHHOE
COCTOSIHHE JPYTHUX, YYHUTHIBATH €r0 MPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIBbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH  BBICTPauMBAaTh
OTHOIICHUSI C JAPYTUMHU JIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paszpemarb KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOydenuss B 10 knacce npeaMeTHbIe pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTUYECKOM, COIMAJIbHOW M JITHYECKOM cdepax esTeTbHOCTH
YeJIoBeKa, POJb U MECTO (M3UKU B COBPEMEHHOM HAy4YHON KapTUHE MUPA,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATHU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON  (QYHKIMHA  (PU3MYECKOH TEOPUH —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (HU3UYECKON TEOPHH B
dbopMHUpOBaHUY TTPEACTABICHHUN O (PU3UIECKON KapTHHE MHPA;

pa3Iuyath YCIOBHUSI MPUMEHHUMOCTH MoJeneld (Qu3nueckux Ten Hu
MpoLIECCOB (SIBJIGHUI): WHEpIMaIbHAs CcHCTeMa OTCYETa, aOCOIIOTHO
TBEPJIOE TEJI0, MaTepuajibHash TOYKa, PABHOYCKOPEHHOE JBWIKEHHUE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yIpyroe u abCOJII0THO HEYNIPYTroe CTOJKHOBEHUSI, MOJICNIU Ta3a, KUIKOCTH
U TBEPAOTrO (KPUCTAJUTMYECKOIO0) Tea, UACATbHBIN Ta3, TOYCUHBIN 3apsl,
OJTHOPOJHOE 3JIEKTPUUECKOE T0JIE;

paznuyaTth ycioBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMATh BCEOOMIMIA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



aHANIM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECChl U  SIBIICHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIb KUHEMATHKH PaBHOYCKOPEHHOTO
JBIOKEHUS, TpeoOpazoBaHus [amuiess Juisi CKOPOCTH M TEpEeMElICHUs,
3akOoHbl HproOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXaHUYECKON
DHEPTUH, CBSI3b Pa0OTHI CHUJIBI C M3MECHEHHEM MEXaHMYECKOW SHEpruH,
yCJIOBHSI paBHOBECHS TBEPAOrO Teia), MPU OTOM  HUCIOJIb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXAHUYECKON DHEPruH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIIECCHI U SIBJICHUS, UCTIOIb3YS
ocHOBHbIe MOJOKeHHd MKT u 3aKkoHBI MOJEKYISIPHOW (PUBHKK U
TepPMOJUMHAMHUKU (CBA3b JIaBJCHUSA HJCAJIBLHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW SHEPrUed TEIUIOBOTO JBHMXKEHUS M KOHIIEHTpPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEHM KHUHETUYECKOMN
SHEPrUEN TEIJIOBOIO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS UACATBHOIO
raza ¢ KOHLEHTpalUWEe MOJEKYJI M €ro TeMIEepaTypou, YpaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs] PHEPTUU B TEIUIOBBIX MpOIEccax), MPU ITOM HCIOIb30BaATh
MAaTEMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—KnaneiipoHna;

aHANMM3UPOBaTh M OOBSCHATH DJIEKTPUUYECKUE SBJICHUS, HCIOIb3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynosna, MOTEHUIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MPUHUUN CYNEPHO3UIUMUA DICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyilioHa, a
TAKKE€ TMPAKTUYECKH BAXKHBIC COOTHOILICHUS: 3aKOHbI OMa i y4yacTka
LHEeNd W U1 3aMKHYTOM DJIEKTPUYECKOM Ienu, 3akoH Jlxoyns—JIeHna,
npasuia Kupxroda, 3akonsr @apazes A 31€KTPoIu3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJCHUS, UCIOJB3Yysl BEIUYUHBI:
MepeMENICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbI, JaBJI€HUE, NOTEHIUANbHASI DJHEpPrusi, KUHETUYECKas
DHEPTUs, MEXaHWYEeCKas SHEPrusi, padoTa CUIIbI, IEHTPOCTPEMUTEITHLHOE
YCKOpEHUE, Cuila TSKECTH, CHJIAa YNPYTOCTH, CUJla TPEHHS, MOIIHOCTb,
DHEPTUs B3aWMOJIEHCTBUS Tena ¢ 3eMiéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi jgedopmarii  MPYXKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoIoTHAs TeMIepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPIusl HJCAIBHOTO OJHOATOMHOTO Trasza, paboTa HIeallbHOIO Ta3a,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOro TEMIoOBOro
JBUTATEIISA; AIEKTPUUECKOE TOJIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HanpspKEHHOCTh TOJII TOYEYHOTO 3apsija WIM 3apsKeHHOro Iapa B



BaKyyM€ M B JAMDJIEKTPUKE, MNOTCHIHMAI 3JIEKTPOCTATUYECKOrO IIOJI,
pPa3HOCTh  IOTEHUMAJOB, AJIEKTPOABIKYIIAs  CUja, CWiIa  TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKa, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOrO MOJIS
KOHJIEHCATOpPa;

OOBSICHATH  OCOOEGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
MEXaHUYECKOE [BH)KEHHE, TEIUIOBOE JIB)KCHHME 4YacTHI] BEIECTBa,
TEIUIOBOE paBHOBECUE, OPOYHOBCKOE JBMKEHUE, TU(PPy3usi, UcrapeHue,
KHUIICHUE U KOHJECHCAIUs, IUIABICHUE U KPUCTAJUIN3aLUs, HAlIPaBICHHOCTD
TEIIONEepENaut, NIEKTPU3ALUs TeJl, SKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO ITPOBOJIHUKA,

IPOBOJUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
OPYrOoM C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHHM, TIPU  OTOM
KOHCTPYHpPOBAaTh YCTAHOBKY, (DHKCHpOBATh pe3yJbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJIE TpapUKOB C Y4YETOM
aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JIENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIeI0BAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHHS (U3MUECKUX BEIUYMH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3BI: MIJIAHUPOBATH
HKCIEPUMEHT, COOMpATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
NOJIyYEHHBIE PE3yNbTaThl W JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIOTE3B;

co0ro1aTh mpaBuiia 6€30MacHOro Tpy/la IpU MPOBEAECHUH HCCIIeI0BaHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
MCCIIEOBATENIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(bu3MYecKoil MOJENbI0: Ha OCHOBAHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlaud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJIAThI
buznyecKkux TEOpUl NpH MCHOIB30BAaHMM MATEMaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, IPOBOAUTh PacYEThl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHAIM3UPOBAaTh pPE3yJbTaTbl M KOPPEKTUPOBATH METOIbl PELICHHS C
Y4ETOM IOJIyYEHHBIX PE3YyJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/Jauyd, TpeOyIollue MNPUMEHEHHUs] 3HAHUNA U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAaKKE WHTErpaluil 3HAHUH U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCyXJI€HUI ¢ ONOPOIl Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIUTIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHMCKHX U 3apyOekKHBIX YUYEHBIX-
($U3MKOB B pa3BUTHE HAyKHU, B OOBACHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NESATEIbHOCTH YEeJIOBEKa, CBA3AHHOM C (PU3MUYECKUMHU TIPOIEecCaMu, C
MO3ULIMNA SKOJIOTUYECKON O€30ITaCHOCTH, MPEACTABICHUHN O palliOHATHLHOM
MPUPOAOIIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM
HAyKAd W TEXHOJOTUW JUIsl JaJbHEHIIero pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBA;

MPUMEHSTh pa3IuyHble CIOcOoObl paboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
COJEp)KaHUsI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHA, TIPU ATOM HCIOIH30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIC
TEXHOJOTHH JJii TIOMCKA, TEepepabOTKH W TPEAbSBICHUA Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaIMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHGOpMAIlMK, TOJNYUYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4YaemMyl0 HHQOpPMAIMI0O W  OLEHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIONIMXCS 3HAHWH, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UHPOPMALIUU;

MPOSIBIISIT OpraHU3alMOHHBIC u MO03HABATENIbHbIE yMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENbCKUX paboT;

paboTath B TpyIIEe C MCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATH PA00OTy TPYMIbI, PAIIMOHATIFHO PACIPENEIATh AeTEIbHOCTD
B HECTaHIAPTHBIX CUTYyAalMsX, aJeKBAaTHO OIICHWBATHh BKIJAJ] KaXXJAOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PaCCMAaTPUBAEMON MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayImiei mpohecCHOHaTbHON AEITeTbHOCTH TI0
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIA.

K xonmy oOydenuss B Il knacce mnpeaMeTHbIe pe3yibTaThl Ha YIIyOJEHHOM
YPOBHE JOJKHBI OTPaKkaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYCCKOM,
COIMAJIBHON M 3TUYECKON cdepax AesTEIHbHOCTA YEJIOBEKa, POJIb U MECTO
GU3MKKM B COBPEMEHHON HAYYHOW KapTHHE MHpA, POJb ACTPOHOMHUHU B
MPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa W JAJIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINMUCATEIHHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENTFHON M MPOTHOCTHYECKON (GyHKIMN (pu3mdeckoit Teopuu —
AIEKTPOJUHAMUKH, CICIMATILHON TEOPHUU OTHOCUTEIHLHOCTH, KBAHTOBOMU
busuku, pons (pusmdyeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHHUN O
bu3nueckoil kKapTUHE MHUpPaA, MeCTO (U3HUECKOM KapTHUHBI MUpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPECTABICHUN O PUPOJIE;



pasznuyaTh YCJIOBMS NPUMEHMMOCTH Mojenell (usMueckux Tten H
IPOLIECCOB  (SIBIECHMI): OIHOPOJHOE DIIEKTPUYECKOE M  OJIHOPOJHOE
MarHUTHOE MOJIs, TAPMOHWYECKUE KOJeOaHUs, MAaTeMaTUIECKUIl MasTHUK,
UJCAIbHBIA MPYKUHHBIA MAasATHHK, TAPMOHUYECKUE BOJHBI, WJEATbHBINI
KoJIe0aTEeNbHBIN KOHTYD, TOHKAas TUH3a, MOJIeTIC aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIM CBETA;

pa3nuuaTh yCIOBUS (TpaHUIBl, O0JIACTH) MPUMEHUMOCTH (PU3UIECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIBHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAJIN3UPOBaTh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOLECCHl U SIBJICHUSA,
UCIOJIb3YSl OCHOBHBIE IIOJIOKEHHMSI M 3aKOHBl AJIEKTPOJAWHAMUKH U
CHELMAIbHOM  TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
IEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
DIEKTPOMAarHUTHOM  WHAYKUWMH, 1npaBwino  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaTbl  CHEUUAIbHOM  TEOpUH
OTHOCHUTEJIbHOCTU DUHIIITEIHA);

aHANIM3UPOBATh U OOBSICHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIIOIb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
doToapdexra, mnepBpli U BTOpoM mocTynarel bopa, mnpuHOUI
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MAacCOBOT'O YMCEJ W 3HEPrHU B SJIEPHBIX PEAKLMIX, 3aKOH
PaZAMoOaKTUBHOTO pacnajaa);

ONKCHIBaTh (PU3MUECKHE MPOLECChl U SIBJICHHUS, HCIOIb3Yysl BEITUYMHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJII, PAa3HOCTh MOTEHLUUAJIOB, AJIEKTPOABIKYINAS CHJIA, WHIYKIHS
MarHUTHOTO TOJISl, MarHUTHBIA MOTOK, cuja AMIeEpa, UHAYKTHUBHOCTD,
ANEKTPOJABIKYIIASL CHUJIAa CAMOMHIYKLHMH, 3HEPrusi MArHUTHOTO MOJIS
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMIYJIbC, TOJIHAS SHEPIHUs,
JHEprus TOKOS CBOOOJHOM 4YaCTUIbl, PHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBSA3H sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3NYECKUX  SIBJICHUMA:
AIIEKTPOMArHUTHAsA UHIYKIWS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHus
BOJIH, Judpakuus, JOUCIEpcHs, TOJHOE BHYTPEHHEE OTpa)KeHHE,
dotosnextpuueckuii dhdext (dororddexr), ambda- m Oera-pacmambi
saaep, TaMMa-u3aydyeHue saep, (U3NYecKue MPUHIUIMBI CIEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIlPaBI€HUE WHAYKLUWHW MAarHUTHOTO MOJs NPOBOJHHMKA C
TOKOM, CHJIbI AMniepa 1 cuJiibl JIopeHna;

CTPOUTH U300paKEeHUE, CO3]aBAEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

IPUMEHATh OCHOBOIIOJIAraloIIMe aCTPOHOMMUYECKHUE IOHATHS, TEOPUU U
3aKOHbl JJI1 aHauu3a U OOBSICHEHHA (PU3NYECKUX IIPOLECCOB,



MPOUCXOMSIIUX B 3BE3JaX, B 3BE3MHBIX CHCTEMAaX, B MEXIaJIaKTUYECKOM
cpeje; ABUKEHUSI HEOECHBIX Tell, IBOJIIOLUHU 3BE3/] U BeelleHHO;
IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DU3MUECKUX BEJIMYHUH C
WCIIOJIb30BAHUEM TIPSIMBIX HW3MEPEHUN, TPH OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IOJTYYECHHOW  3aBUCHMOCTH
bu3MYeCKuX BEIMYMH B BHAE TpadukoB ¢ YIETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEPEHUH, JenaTb BBIBOJABI MO  pe3yibTaraM
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJly4YEHHBIE PE3yNbTaThl W JENaTh BBIBOJ O CTaTyce MpenIoKEeHHOU
TUTIOTE3bI;

OIMCHIBATh METOIBI TTOTYUYEHUS HAYIHBIX ACTPOHOMHYCCKUX 3HAHUM;
coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4yeOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa H  y4eOHO-
HCCIIEIOBATENIBCKOM M TPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJ]aHHONM M HESBHO 3aJIaHHOMN
dbu3nUeckol MOJEbl0: HAa OCHOBAaHWM aHaiu3a YCJIOBHS BHIOMpATH
dbuzndeckue MoJen, OTBEYalolue TpPeOOBaHUSIM 3aadyH, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNAThl (DU3UYECKUX TEOPUU
IpU  HUCIOJIb30BAHUM MaTEeMaTHYECKUX METOJOB PpEIICHUS  3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWW UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pe3yAbTaThl B KOPPEKTUPOBATH METOABI PEIICHUS C YIETOM IMOTYUYSCHHBIX
pe3yIbTaTOB;

pemaTh KadeCTBEHHBIC 3a7aud, TPeOyromue MPUMEHEHUS 3HAHWU W3
Pa3HBIX pa3leioB Kypca GU3HMKH, a TAaK)Ke HHTETPAIlUU 3HAHUN U3 IPYTHX
PEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
IENIOYKY pacCyKIEeHUI C ONOPOM Ha N3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECcKue SBICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI U3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

NPUBOAUTHh TMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHATM3UPOBATh U OICHUBATH TMOCIEACTBUS OBITOBOW M TIPOW3BOICTBCHHOU
JIESTEIIbHOCTH 4YeJIOBEKa, CBSA3aHHON ¢ (PU3MYECKUMH TMpolieccaMu, ¢
MO3ULIMUNA SKOJOTUYECKON O€30MaCHOCTH, MPEACTABICHUIN O palliOHATBLHOM
NPUPOAOIIOIH30BAHUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM



HAayKl M TEXHOJOTMH Uil JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3MUECKOTro
COJEPKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHI, PU ATOM HCHOIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSBICHUA Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJy4YaeMyl0  HMHQOpMalMI0 W  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIn3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIE0BATENLCKUX padoT;

paboTaTh B Tpymnmne C HCIOJIHEHHEM pPa3IMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAIMOHATFHO PACTIPEACIATh ACITEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIlMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBAIUIO K OyayIiei mpohecCHOHaTbHON ASITeTbHOCTH TI0
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. HAYUHBIA METO/ IIO3HAHUSI IIPUPOIbI
. bubnuotexa [JOK
1.1 Hayunslii MeTOZ MO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
. 2
21 Kunematitia 10 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
. 1 2
22 Aunamika 10 https://m.edsoo0.ru/7f41bf72
2.3 Craruka TBEpAOIO TENa 5 1
bu6mmorekxa [IOK
. 1
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUMHAMHUKA
. bubnmoreka [JOK
3.1 - 15 1 1
OCHOBBI MOJNIEKYJISIPHO- KHHETUYECKON TeOpuun httns://m.edsoo.ru/7fA1bf72
bubmuoreka [JOK
2 T T 2 1 2
3 epmoarHaMuKa. TernaoBbie MaIuHBI 0 httns://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1 bubnuoreka [IOK

MEePEXOAbI

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro mo pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bubmuorexa [JOK
. 1
41 UIeKTpiieckoe noje 24 1 https://m.edsoo.ru/7f41bf72
. . bu6mmoreka [IOK
4.2 IToCTOSTHHBIN 3JIEKTPUYECKHUI TOK 24 1 https://m.edsoo.ru/7FA1bf72
bubmuorexa [JOK
43 Toxit B pasmiTibIx cpesiax 0 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 54
Pa3znen 5. PU3HYECKUM TIPAKTUKYM
5.1 Ou3nYecKuil MpakTUKyM 16 10
Hroro mo pazneny 16
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 9 19



https://m.edsoo.ru/7f41bf72
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
. 1
11 Marnutioe roze 14 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
. 1
12 IICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U1 BOJTHbI
bu6mmoreka [JOK
2.1 M 10 1
CXANHMHCCKHC KonCOaHs https://m.edsoo0.ru/7f41c97c
bu6mmoreka [JOK
2.2 1 1
ICKTPOMATHHTHBIC KONICOAHHA > https://m.edsoo.ru/7f41c97c
MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE bubnmnorexa [JOK
2.3 10 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bubmuorexa [JOK
2.4 25 1 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJIBHOCTH

3.1 Ocuoset CTO

5

1

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pasgeny
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Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynspHo-BoIHOBOH Ayanu3m 15 bubmmorexa LIOK
' PIYCEYHAP o https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
. 1 1
42 Pusiika atoma > https://m.edsoo.ru/7f41c97c
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 1 1 bubnmoreka [JOK
' YaCTHI] https://m.edso0o.ru/7f41c97c
Htoro no pazneny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
bubmuorexa [JOK
. 1
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 12
Paznea 6. PU3HUECKHAN MPAKTUKYM
6.1 ‘ Puznyeckuil NpakTUKyM 16 10
Hroro mo pazneny 16
Pazgen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
' JeSITeIbHOCTH, IPUOOPETEHHOTO NPU https://m.edsoo.ru/7f41c97c
u3yueHnu kypca ¢usuku 10 — 11 kmaccon
Wroro no pazneny 15
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 16



https://m.edsoo.ru/7f41c97c
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kirace/ KacesiaoB B.A., O61mecTBO ¢ orpaHUnYeHHOM
OTBETCTBEHHOCTBIO «JIPODAY»; AkmonepHoe o0mectBo «M3aaTenbcTBO
«IIpocsemenue»

» dmsuka, 11 krace/ KacesaoB B.A., O61mecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTBIO «JIPODAY»; AkumonepHoe o0mectBo «M3aaTenbcTBO
«IIpocBemienue»

METOJJNYECKHUE MATEPHAJIBI JIJI1 YUYUTEJISA
10 kaacce

[Tporpamma xypca ¢puszuku ajist 10—11 knaccoB. YriayOneHHbI ypOBEHB (aBTOP
B. A. KacesnoB) YMK «®usuka. 10 kinacc. YriryOJIeHHbI YPOBEHBY

1. ®usuka. 10 knace. YrayOneHHbI ypoBEHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxenueM (aBtop B. A. KacwsiHoB).

2. ®usuka. 10 knace. YrimyoneHHblil ypoBeHb. MeToimueckoe nocobue (aBtop B.
A. KacpsHOB).

3. ®usuka. 10—11 xnaccel. ba3oBslii ypoBeHb. Terpaab nist 1a00paTOpHBIX
pab6ot (aBTopsl B. A. KacesrHoB, B. A. KopoBun).

4. ®uzuka. 10—11 xnaccel. YrinyOneHHbiit ypoBeHb. KoMIiekT Terpaaeit 1is
KOHTPOJIbHBIX paboT (aBTOop B. A. KachsiHoB)

5. ®usuka. 10 knacc. Jlugaktuueckue KapTouku-3aaanus (aBTopel M. A. Yiiakos,
K. M. VmakoB). YMK «®usuka. 11 kinacc. YriyOlieHHbII YPOBEHBY

11 kanace

1. ®uzuka. 11 knacc. YrayOneHHbIN ypoBeHb. Y UEOHUK C 31IE€KTPOHHBIM
npuiioxeHueM (aBtop B. A. KacbsiHOB).
2. ®uzuka. 11 kinacc. YrayoieHHslid ypoBeHb. Metoauueckoe nocodue (aBrop B.
A. KacbsaHOB).
3. ®usnka. 10—11 xmaccel. YriuyoOneHHbIil ypoBeHb. TeTpaas A1 1a00paTOPHBIX
pab6ot (aBTophl B. A. KacesHoB, B. A. KopoBun).

4. ®usmuka. 10—11 xnaccel. YrmyOnennslii ypoBeHb. KoMriekT TeTpaaeit s
KOHTPOJIbHBIX paboT (aBTOphl B. A. Kacesnos, . B. Urpsimios).

5. ®usuka. 11 knacc. [lunaktuueckue KapTouku-3aaanus (aBTopel M. A. Yiakos,
K. M. Ymakos).

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

MHTEPHET



1. http://nsportal.ru - coruanbHas ceTh paOOTHUKOB 00pa30BaHHUS.

2. http://markx.narod.ru/pic/ - pusuka B mkoure.

3. http://festival.1september.ru/articles/ - ¢pecTrBanb negarornyecKux uac
«OTKPBITBIA YPOK».

4. http://www.fizika.ru/ - caiit st yanteneit GU3UKU 1 UX YICHUKOB.

5. http://www.physics.ru/ - maTepuansl o pusuke.

6. www . ege .edu.ru - mapopmannonHsiii mopran EI'D.

7. http :// school - collection . edu . ru / - equnas xomiekus [IOPoB



