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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeIHEro obmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHHM M TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS
OCHOBHO# 00pa3oBartesibHON TporpaMMmel, npeactaBieHHbIX B DI'OC COO, a Takxke
c yuéroM (¢enepanbHOl paboueit mnporpammbl BocnuTaHus u KoHuenmuu
npenoaaBanus yaeOHoro mpeaMera «Pu3nka» B 00pa30BaTEIbHBIX OpraHU3AIUIX
Poccuiickoit @enepanuu, peain3yomnX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenser 00sA3aTeabHOE MPEAMETHOE COJIepKaHHeE,
yCTaHABIMBACT PEKOMEHAYEMYIO MOCIIE0BATEILHOCTh U3YUEHHUSI TEM U Pa3fesioB
y4eOHOro mpeaMera ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH,
JOTUKM y4eOHOro mpoliecca, BO3PAaCTHBIX OCOOEHHOCTEH 00yyaroluxcs.
[Iporpamma 1o ¢u3uke Aa€T MpEACTaBICHHUE O IIENAX, COJCP)KaHUHU, OOIIeH
CTpaTerud OOy4YeHHs, BOCIHTAHUS M PA3BUTHUA OOYYAIOUIUXCA CpPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3ydenne kypca QU3MKH YrayOJIEHHOTO YPOBHS MO3BOJIIET pPeajn30BaTh
3aa4 PO ECCHOHATBHON OPUEHTAINH, HANPaBICHO HA CO3/IaHWE YCIIOBUU IS
NPOSIBIICHUS CBOWX HMHTEJUICKTYQJIBHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
oOydJaromumMcsi, KOTOpble HEOOXOIUMBI [IJIsi TPOJOJDKEHUs o0pa3oBaHUS B
OpraHu3anusax npodeccruoHaIbHOrO oOpa3oBaHus 1o pa3IUYHBIM
(UBUKOTEXHUYECKUM U MHKEHEPHBIM CIIEIIHATIEHOCTSIM.

B mporpamme no ¢usmnke onpeaensitoTces INIAaHUPYEMbIE€ PE3YJIbTaThl OCBOCHUS
Kypca (U3MKH Ha YpOBHE CcpefaHero oomero o0pa3oBaHUs: JIUYHOCTHEHIE,
MeTaInpeIMETHEIE, IpeIMETHbBIE (Ha yrayOonéHHOM YpOBHE).
HayuynomeTomonorudeckoit 0CHOBOM 11l pa3pabOTKu TpeOOBaHUHN K JIMYHOCTHBIM,
METANpeIMETHBIM M TPEAMETHBIM pE3yJibTaTaM OO0YyYaloluuXcsi, OCBOUBIINX
nmporpaMmy 1o (pu3nKe Ha YpOBHE CpeHEro 00Iero 00pa3oBaHus Ha yTIiyOJIEHHOM
YpPOBHE, SIBIISIETCA CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma o pusnke BKIIOYAST: IUTAHUPYEMBIE PE3YIHTAThl OCBOSHUS Kypca

¢u3HKu Ha YrITyOJIEHHOM YPOBHE,

B TOM YHCJIE TIPEIMETHBIE PE3YJIBTATHI IO TOaM O0yUEHUS; COIepKAHUE

yaeOHoro npeameta «du3nkay» 1mo rojgam 00ydeHUSI.

[Iporpamma mo ¢u3nke HMEEeT NPUMEPHBIA XapakTep M MOXKET OBITh
MCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0OUUX MPOTPAMM.

[Tporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUITMATUBY yUUTEINCH U
MPENIOCTABISET BO3MOXHOCTH JJISI  pEM3aIlii  PA3MYHBIX METOIMYECKUX
MOJXO/IOB K TMpenoaaBaHuio (GU3MKK Ha yriayOJIEHHOM ypOBHE MPHU YCIOBHH
COXpaHEHUS 003aTEIBHON YaCTH COJEPIKAHUS Kypca.



®u3rka Kak Hayka O HauOosee OOIIMX 3aKOHAaX MPUPOJBI, BBICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyxatouieM mupe. LlIkonbHbIN Kypc PpU3uKH — cucTeMooOpa3youui
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX IPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TMPOIECCOB U SIBJICHUW, H3y4yaeMbIX XHUMHUEH, OUOJIOTHEH,
dbuzmueckoi reorpadueid u actpoHomued. lcmonb3oBaHHE W aKTUBHOE
npuMeHeHue (U3NYECKUX 3HAHUU ONpENeNuiIo XapakTep M OypHOE pa3BUTHE
pa3zHo00pa3HbIX TEXHOJOTU B c(hepe IHEPreTUKHU, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
MOJIYYeHHs] HOBBIX MaTepuajoB C 3aJaHHbIMU cBoiicTBamu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIJ] B (DOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa
oOyuaromierocsi, B GOpMHUpPOBAaHWE YMEHUN NPUMEHSATh HAYYHBIM METO] MO3HAHUS
IPU BBITOJIHEHUH MU YYEOHBIX MCCIIEIOBAHUM.

B ocHOBY Kypca pu3nKu Ha YpOBHE CpeIHEr0 O0LIero 00pa3oBaHUs MOJOKEH
PSI UAeH, KOTOpbIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 TOCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTMYECKHU
3aBEpIIEHHBIM, OH COJIECPKUT MaTepuaj U3 BCEX pa3/iesioB (GU3HKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoen zenepanuzayuu. B cooTBEeTCTBUM ¢ HEWl MaTepuan Kypca (U3UKU
0o0beIMHEH BOKPYr (¢u3nyeckux Teopui. BenymuMm B Kypce sBisercs
(opMupoBaHUE NPEICTaBICHUH O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapusayuu. EE peanusanus NpEeANoOaracT HCIOIb30BaHUE
TYMaHUTapHOrO MOTEHIMala (U3MYECKON HayKH, OCMBICIEHHUE CBSI3U Pa3BUTHUSA
(Gu3uKU ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMU, HDABCTBEHHBIMU
1 3KOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc buzuku yriay0a€HHOTO ypOBHS
IPEANOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYIrOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
MPWIOKEHUM H3YYECHHBIX TEOpUM M 3aKOHOB. [Ipum 3TOM paccmarpuBarorcs Ha
YpOBHE OOIIMX TMPEACTaBICHUI W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peannsyercs IOCPEACTBOM BBEICHUSA 3JEMEHTOB
coJiep KaHusl, MOCBAMIEHHBIX SKOJIOTUYECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPHIE
CBS3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYXIeHUs MIpoOsiem
PaAIMOHAILHOTO MTPUPOOIIOIB30BaHUS U SKOJIOTUYECKON 0€30TacHOCTH.

OcBoeHue coaepkanus MPOrpaMMBbI 10 (GU3UKE JOHKHO OBITh TOCTPOSHO Ha
MPUHIMIAX CHCTEeMHO-IEATEIbHOCTHOTO Toaxoaa. st du3uku peanu3anus 3TUX
MIPUHIIKIIOB 0a3UpPyeTCsl Ha UCIIOIb30BAHUU CAMOCTOSITEIbHOTO IKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHoro mporecca. s yrimyOnéHHOTO
YPOBHS — OTO CHCTEMA CaMOCTOSTEIIBHOTO YYEHUYECKOTO JSKCIEPUMEHTA,



BKJTIOYAIONIETO (DPOHTANbHBIE YUYECHUYECKHE OMBITHI TpPU HM3YUYEHHUU HOBOTO
Marepuana, JabopatopHbie paboThl U padbOThl mpakThkyma. [Ipu 3TOM BO3MOXKHBI
JBa crioco0a peanu3anuy GUu3NYecKoro npakTukyma. B mepBoM ciydae mpakTuKym
npoBoauTcst 6o B koHue 10 u 11 kmaccoB, nuMOO mocie MEpBOro U BTOPOTO
MOJIYTOAMM B KaXKJIOM U3 3THX KjiaccoB. BTopoil coco0 — 310 mHTErpamus padbor
MPaKTHKyMa B CHCTEMY JaOOpaTOPHBIX paboT, KOTOPHIE MPOBOJSTCS B IMPOIECCE
u3ydyeHus: paszaena (temsl). Ilpu 3TOM moa paboTramMu NpakTUKyMa MOHUMAETCS
CaMOCTOSITETLHOE ~ WCCIIEJJOBaHHE, KOTOPOE TPOBOJIUTCS TIO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BHJ1a O€3 MOIIaroBO MHCTPYKLHUH.

B nporpamme mo ¢Qusmke cucreMa YYEHHYECKOTO IKCIIEPHMEHTA,
1abopaTopHBIX pabOT W MpaKTUKyMa MpeAcTaBlIeHa €AWHBIM MepedHeM. Brioop
TEMAaTHKH JJI1 3TUX BUJOB YYCHUUYECKUX MPAKTHUECKUX PabOT OCYIIECTBISETCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO MPOIIECcCca UCXOASI U3 OCOOCHHOCTEH MOYpPOYHOTO
IUIAHUPOBAaHUs W OCHalleHus KabwHera ¢usuku. llpm 3ToM obecrmeunBaeTcs
OBIIAZICHHE OOYYAIONIMMHCS YMEHHUSMHU TPOBOAUTH TIPSIMBIE W KOCBEHHBIC
U3MEPCHHS, WCCIICIOBAaHUS 3aBUCUMOCTEH (PU3NYECKMX BEIMYMH W TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yAETSETCS PEHICHUIO pAaCYETHBIX U KAUeCTBEHHBIX 3a7ad.
[Tpu 3TOM 11 pacy€THBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 3a]1a4Ml C SIBHO 3aJJaHHOM
Y HESBHO 3aJIaHHOM (PU3MYECKOl MOIENbI0, MO3BOJIAIONINE TPUMEHSITh U3yUYEHHbIE
3aKOHBl U 3aKOHOMEPHOCTHM KaK W3 OJHOr0 pasliesia Kypca, TaKk U HHTETpupys
NpUMEHEHHE 3HAaHUW U3 pa3HbIX pa3zienoB. /{15 KaueCTBEHHBIX 3a/1a4 TPUOPUTETOM
ABJIAIOTCS 3aJlaHud Ha OOBICHEHUE/TIPEeCKa3aHue TMpPOTeKaHUs (PUINYECKUX
SIBJICHUH W TIPOIIECCOB B OKPYXKAOIICH KU3HU, TpeOyrolrue BbiOopa (uU3ndecKon
MOJIETU JJI CUTYaIlMH MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootercTBum ¢ TpeboBanusmMu @I'OC COO k MaTeprualbHO-TEXHUUYECKOMY
obecrieueHnIo0 yueOHOTO mpoliecca Kype Gu3uKu yriyOa€HHOTO YPOBHs Ha YPOBHE
CpenHero oOmero oOpa3oBaHUS JIOJDKEH H3Yy4aThCsl B YCJIOBHSIX IMPEAMETHOTO
kabuHeTa. B kaOumHeTe U3MKUM ITODKHO OBITH HEOOXOAMMOE JabopaTopHOE
o0opyaOBaHME JIJIsl BBIMOJTHEHUS YKa3aHHBIX B IPOrpaMMe M0 PU3HUKE YICHHUECKUX
OTIBITOB, JTAOOPATOPHBIX PabOT M PabOT MPAKTUKyMa, a TAKXKE JEMOHCTPAIIMOHHOE
obopytoBaHUE.

HlemoHcTpanimonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHIIMTIOM MWHUMAJIBHOM  JIOCTATOYHOCTH M OOECTEeUMBAECT TOCTAHOBKY
MEPEUYNCICHHBIX B TpOorpaMMe MO0 (U3MKE KIIOUYEBBIX JEMOHCTPAIMNA IS
WCCJICIOBAHNUS  WM3y4YaeMbIX  SIBIEHUW W  TIPOIECCOB, OMIUPHUECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe 00OpymOBaHWE I YYCHHYECKHX MPAKTUYECKUX padoT
dbopMupyeTcsi B BUAE TEMAaTUYSCKUX KOMIUICKTOB W OOECIEYMBACTCS B pacuére



OJIHOTO KOMIUIEKTa Ha JByX oOydarouuxcs. Temarnyeckue KOMIJIEKTHI
1a00paToOpHOTO OOOPYIOBAHUSI JOJKHBI OBITh TMOCTPOCHBI HA KOMILIEKCHOM
MCIIOJIb30BaHUU AHAJIIOTOBBIX M LU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMHM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

(opMHUpOBaHUE UHTEPECA U CTPEMIICHHS O0YUYAIOIIUXCS K HAYYHOMY U3YUYEHUIO

OPUPO/IbI, PA3BUTUE UX UHTEIUVIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE NMPEJCTABICHUI O HAYYHOM METOJe MO3HaHUs U (OpMHUPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHHUSI K OKPYXKaIOIIHUM SIBICHUSAM; (popMUpOBaHUE

HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa U3y4eHHs] OCHOB
CTpOEHUsI MaTepUH U QyHIaMEHTAIbHBIX 3aKOHOB (DM3UKK; POPMUPOBAHUE YMEHHM

OOBSCHATD SBJICHUS C UCTIOIB30BaHUEM (PU3UYECKUX
3HAHWM U HAYUYHBIX JOKA3aTeIbCTB; POPMUPOBAHUE MPEICTABICHUN O POJIU (PUBUKHU

JUTSL Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOYKHBIX cdepax Oynyiein
npodeccuOHaIbHOM JESTENIbHOCTH, CBSI3aHHBIX C (U3HKOM, TOJIrOTOBKAa K
JanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHnue 3TUX 1eneld obecrieunBaeTCsl pelieHueM CIEeAyIoUUX 3a7a4 B
nporecce u3ydeHus Kypca (U3MKM Ha YpOBHE CpeHEro oOIIero o0pa3oBaHUSs:
NpUOOpETeHHE CUCTEMbl 3HaHUN 00 oO0mMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHMKY,  MOJEKYJIApHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI acTpOdU3UKU; POPMUPOBAHUE
YMEHHUI MPUMEHSITh TEOPETUUESCKUE 3HAHUS I OObsICHEHUS (PU3UUECKUX SBICHHIM
B IMPUPOJIC€ U [JIs1 NPUHATUSA MPAKTUUECKUX PEIICHUH B IMOBCEIHEBHOM >KU3HH;
OCBOCHHE CIIOCOOOB PEIICHMs PA3IMYHBIX 33/a4 C SBHO 3aJaHHOW (U3HUECKOU
MOJIETIBIO, 3ajlay, TOJPa3yMEBAIOIIUX CAMOCTOSTEIBHOE CO3JaHue (U3NUECKON
MOJENH, aJCKBAaTHOM yCJIOBHSM 3ajladd, B TOM YHCIIE 3aJad HHKEHEPHOTO
XapakTepa; MIOHUMaHue PU3NIECKUX OCHOB U MPUHLIUIIOB IEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKHUX MPOLECCOB, UX BIUSHMS HA OKPY>KAIOLIYIO CPENY;
OBJIAJICHUE METOAAMH CaMOCTOATEIBHOIO IUIAHUPOBAHUS W MPOBEACHUS
¢uznuecknx OSKCIEPUMEHTOB, aHaIW3a W HMHTEpIpeTanuu  WHOOpMaIuH,
OIpEENEHNs] JOCTOBEPHOCTH IOJYYEHHOIO PE3yJIbTaTa; CO3AaHUE YCIOBHU A
pa3BUTHS YMEHUU TPOEKTHO-UCCIIEI0BATEIIHLCKOM,

TBOPYECKOW JESATENbHOCTH; pa3BUTHE HHTEpeca K cdepaMm MpodeccrnoHanbHOMI

JIEATSIIbHOCTH, CBSI3aHHOM
¢ GUBHKOIA.

B cootrBerctBun ¢ tpeboBanusimu PI'OC COO yrnyOn€HHBIM YypPOBEHB
n3ydeHus: ydeOHoro mnpeamera «®dusmka» Ha yYpOBHE CpPEIHEro OOIIEro



oOpa3oBaHus BbIOMpaeTcs OO0YyYalOIIMMHUCS, IUIAHUPYIOIIMMHU MPOJAOHKEHHUE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha uzyuenue pusuku (yrayOna€HHBIN ypOBEHb) HA YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBoauTcs 272 yacos: B 10 kiacce — 136 yacoB (4 yacoB B HEZIEJNIO), B
11 knacce — 136 yacoB (4 4acoB B HEJEIIO).

[Ipennaraemerii B mporpamMme TO (DU3HKE TMEpeueHb J1abOpaTOPHBIX WU
MPAaKTHUYECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YUYHUTENb JAENaeT BBIOOP
NpOBEJCHHsI JTa0OpaTOPHBIX pPabOT W OMBITOB C YYETOM HHIUBUAYATHHBIX
O0COOCHHOCTEH 00yYarOIINXCs.



COIAEPKXAHHUE OBYYEHUA

10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMEeHTalIbHAs HayKa O npupoze. HayuHblil MeTon no3HaHus u
METO/Ibl UCCIIeI0BaHUS (PU3NYECKUX SIBJICHUM.

DOKCHEepUMEHT U Teopusl B Mpoliecce Mo3HaHus npuponabl. Habmonenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3mMepeHus (U3NYECKUX BEIUYUH (QHAJIOTOBBIE W IUGPOBHIC
U3MEPUTENILHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHoct  w3MepeHuit  ¢u3MYecKUX  Benu4uH  (abCostoTHasT W
OTHOCHUTEIIbHA ).

MopaenupoBanue (PpU3MUECKUX SIBJICHUNU U MPOIECCOB (MaTepuaabHas TOYKA,
a0COJIFOTHO TBEPJI0E TEJIO0, UeaibHAS KUIKOCTb, UACATBHBIN I'a3, TOUSUHBIN 3apsi).
['mnote3a. ®u3nYecKuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Du3nUecKas Teopusi.

Pons u mecto pusuku B popMHUpOBaHHHM COBPEMEHHOW HAYYHOM KapTUHBI
MUpa, B MPAKTHYECKOMN JAEATETLHOCTHU JIIOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

N3Mepenue cuibl TOKa U HANPSHDKEHUS B LIETTM TOCTOSTHHOTO TOKA MPY TOMOIIU
AHAJIOTOBBIX M ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ Iu(dpoBoi jgaboparopueit no ¢usuke. [Ipumepsl u3MepeHUs
(bU3UYECKUX BEJIWYMH MPHU TTOMOIIM KOMITHIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunyeckoe ABUKeHUE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast m oOpaTHas 3a1a4 MEXaHUKH.

Pannyc-BekTop MarepuasbHOW TOYKH, €ro MPOECKUUH Ha OCH CHCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOpoOCTh (CpeAHsisl CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOpPEHHE MaTepUalibHOW TOYKH, MX MPOEKUHUH HAa OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil 1 CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MMYTH MATEPUATIbHOW TOUYKU OT BPEMEHHU U UX
rpaduxu.

CBobOomHoe maacHUE. YCKOpPeHHE CBOOOJHOIO TMajcHMs. [[BrkeHHe Tena,
OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPIWHAT, CKOPOCTH U
YCKOPEHHUS MaTepUaIbHON TOUKH OT BPEMEHU U UX rpaduKu.



KpuBonnnentnoe  nBuxkeHue. JIBKEHME  MaTEpUAIbHOM  TOYKH IO
OKPY>KHOCTH. YTJIOBasl U JTUHEWHAs! CKOpOCTh. [lepuoa u yactora oOpaiieHus.
LlenTpocTpeMuTenbHOe (HOPMAJIbHOE), KacaTeabHOE (TaHT€HLMAIBHOE) U MOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue yCTpOUCTBA U TEXHOJIOTHYECKHUE IIPOLIECCHI: CIIUAOMETP,
JIBUKEHHE CHAPSAO0B, LIENHBIE, IIECTEPEHYATHIE U PEMEHHBIE NTEpEIayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenp cucteMbl OTCYETA, WLIFOCTPAUUs KHUHEMATHYECKUX XapaKTEPUCTHK
JBUYKEHUS.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHnue Ten B BO3AYXE U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenne nBukeHHs Tena, OpPOIIEHHOIO TMOJ yrioM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hamnpagiienne cCKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHue nyTeH, TPAEKTOPUI, CKOPOCTEN JBUKEHHS OTHOTO U TOTO XK€E Tena
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEPAaBHOMEPHOTO IBHKECHHS C IIEJIbIO ONPEAEIICHUS] MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus Mmpu MNPSIMOJUHEMHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH NYTH OT BPEMEHU IMPH PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenue YCKOPEHUS CBOOOTHOTO naJeHUs (pexoMeHI0BaHO
UCITIOJIb30BaHUE ITUGPOBOIA TaOOpaTOPUN).

N3yuenue aBmxeHus Tena, OpoIeHHOro ropu3oHTanbHo. [IpoBepka
TUIIOTE3BI O MPAMOU NPONOPLUUOHAIBHON 3aBUCHUMOCTH MEXKIY JaIbHOCTBIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBWXKEHMSA Tejla II0 OKPYKHOCTH C IOCTOSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH NEPUOAA OOpaLIeHHUs] KOHMYECKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH Hbrotona. HMuepuumanbHble cuUCTEMBl OTcué€ra. IlpuHImn
oTHocuTenbHOCTU ['anmunes. HeuHepuuanbHble cucTeMbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca rena. Cuna. [IpuHumn cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHHsA. OKBUBAJEHTHOCTh TIPAaBUTALMOHHOM U
VHEPTHOMN MacCCHI.

Cuiia TskecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOTHOTO TIaJICHUS OT BHICOTHI HaJl
MOBEPXHOCTBIO MJIAHETHI U OT Teorpa@puueckoi mupoThl. JIBrukeHrne HeOECHBIX Tell
U uX cnyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tenma. Bec Tena, aBmxkymierocs c¢
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenune. Cuiia TpeHHS CKOIBXKEHUS U CUJIa TPEHUS MTOKOSI.
Koadunment tpenus. Cumna conpoTUBIEHUS TP IBUXKEHUU Tella B KUAKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. I'mapocratnueckoe aapieHue. Cuna Apxumena.

TexHuueckne yCTpPOWCTBA M TEXHOJOTMYECKHME IPOLIECCHI: IMOAIIUITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBuKeHUs Tell B MHEPLUHUAIBHBIX U HEMHEPIIUAJIbHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne nByx OWIMHAPOB WJIM IIApOB PAa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE paBHOJEHUCTBYIONIEH MTPUIIOKEHHBIX K TEILY CUJI C TPOU3BEACHUEM
MacChl TeJla Ha €r0 YCKOPEHHUE B MHEPLIUATIBHOU CUCTEME OTCUETA.

PaBeHCTBO CHII, BO3HUKAIOUIMX B PE3YJIbTATE B3aUMOICUCTBHUS TEI.

HN3mepenne Macc mo B3auMOJEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaot, npaKmuKym.

N3mepeHnne paBHOJAEHCTBYIONIEH CHJI TIPU JBIKEHUU OpycKa MO HAaKJIOHHOMN
IJTIOCKOCTH.

[IpoBepka rumote3bl O HE3aBUCUMOCTHM BpPEMEHHM JABUKEHUS Opycka Mo
HAKJIOHHOM IUIOCKOCTH HA 33JIaHHOE PACCTOSHUE OT €r0 MAaCCHI.



UccnenoBanue 3aBUCMMOCTH CUJI YIOPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydenne NBUKEHUS CUCTEMBI T€Jl, CBA3aHHBIX HUTHIO, MEPEKUHYTON yepes
nErkuit OJIOK.

N3mepenue koadduiienta TpeHUs MO BEIUYMHE YIIIOBOro KoddhduimeHTta
3aBucUMOCTH Frp(N).

UccnenoBanue aBuxeHUs Opycka MO HAKJIOHHOM IJIOCKOCTU C TIEPEMEHHBIM
K03 PUILIEHTOM TpEeHUSI.

N3ydenue nBuxKeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTymarenbHOoe M BpaliatelbHOE JIBUXKEHUE
TBEPZOTO Teaa. MOMEHT CHUJIbI OTHOCUTENIBHO OCH BpaleHus. [lneuo cubl.
CrnoxeHue cujl, MPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsokecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHudeckue ycTpoWCTBA U TEXHOJOTMYECKHE TIPOLIECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBHI paBHOBECHS TBEPAOrO TeENa, HUMEKOIIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TeJla, UMEIOLIETO MIOMAAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmnynibc MaTepraibHOM TOYKH, CUCTEMBI MAaTEpPHUAIbHBIX TOUYEK. LleHTp Macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTPa Macc.

NMnynbc CHIIBl 1 UN3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlyiabca MarepualbHOW TOUKH. [IpencraBieHune O COXpaHEHUU
MOMEHTa UMIIYJIbCA B LICHTPAJIbHBIX MOJISAX.

PaGora cuapl Ha MalloM W Ha KOHEYHOM TiepemenieHuu. I 'paduyeckoe
MpeACTaBIeHUE PaOOThI CHUIIBI.

MOIIHOCTH CUIIBI.

Kunernueckass sHeprusi MarepualibHOW TOuku. Teopema 00 H3MEHEHUU
KMHETHYECKOW SJHEPTUU MaTepUATbHON TOYKH.



IlorennmanbHble UM HENOTEHIWanbHble Ccuibl. [loTeHnuanbHas >HEPrus.
[loTeHmanbHast 3HEPrUsl ynpyro AeQopMHUpPOBaHHON npyxkuHbl. [loTeHIManbHas
JHEprus Tejla B OAHOPOJIHOM IpaBUTALlMOHHOM noiie. [loTennuanbHas sHeprus teia
B TPaBUTALIMOHHOM TIOJ€ OJHOPOAHOrO Mapa (BHYTpM M BHE wapa). Bropas
KOCMUYECKast CKOPOCTh. TpeThbst KocMUYECKast CKOPOCTb.

CBs13b pab0OThl HEMOTEHLIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUUECKOW SHEPTrUun
CUCTEMBI TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOU SHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHymn g UIACAIBHOW >KUIAKOCTH KakK CIIEACTBUE 3aKOHA
COXpPaHEHHUsI MEXaHUYECKOU SHEPTUMU.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKUE IPOLECCHI: IBUKEHUE PAKET,
BOJIOMET, KONEP, NPY>KUHHBIA MTUCTOJET, THPOCKOI, (UTYPHOE KaTaHHE HA KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE 1BHKEHUE.

N3mepenune MOIHOCTH CHUJIBI.

W3meHeHue 3Hepruu Teia Mpu COBEpUICHUN PaOOTHI.

B3aumHble mpeBpalieHus KMHETUYECKOM W IMOTEHUMAIBHOM JHEPruy Ipu
JNEUCTBUU HA TEJIO CUJIbI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHMe SHEPruy Npu CBOOOIHOM Ma/IeHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nMiysnbca Tea no TOpMO3HOMY ITyTH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIEIN AJIEKTPOMOOUIIS U MOIITHOCTHU CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJIbCOM CHUJIBL.

HccnenoBanne coxpaHeHUs UMITyJIbca MPH YIIPYTOM B3aHUMOJIEHCTBUU.

N3mepeHre KWHETHYECKOW YHEPTUM TEJa M0 TOPMO3HOMY Y TH.

CpaBHeHUE W3MEHEHUS OTCHIIMATIBHOW SHEPTUU MPY>KUHBI C pabOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHHSI MPU ABUKEHUU Tejla MO HAKJIOHHOMN
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. Ocroebl MONEKYNAPHO-KUHEMUYECKOI MeopU.

OcCHOBHbBIE TOJOXEHUSI MOJeKyIsipHO-KuHeTnyecko teopuu (MKT), wux
ombITHOE 0OocHOBanme. [{nddy3us. bpoyHoBckoe aBmxeHNEe. XapakTep IBHKCHUS
Y B3aUMOJCHCTBUS YacCTHUI] BellecTBa. Moaenu CTpOECHMS ra3oB, KHIKOCTEU U
TBEPIBIX TEJI U O0OBICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE ITHUX MoJiesie. Macca u
pa3mepsl MoJekyn (atomoB). KonnuectBo BemectBa. [locrosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crocoObl €€ u3mepenus. Illkana
temneparyp Llenbcus.

Mopens uaeanbHOro raza B MOJEKYISPHO-KMHETUYECKONM TEOPHUM: YACTUILIBI
rasa JIBH>KYTCS XaOTUYECKHU M HE B3aUMOJAECHCTBYIOT IPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOGcomoTHAS
Temreparypa (mkaia temneparyp KenbBuna). 3akon [lanbroHa. M3omporiecch B
UeanbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe
Mpe/ICTaBIEHHE U30IPOLIECCOB: U30TEPMa, U30X0pa, N300apa.

CBs3p  MEXKIy JABICHHMEM W  CPEIHEW  KHUHETUYECKOM  JHEprueu
NOCTYNATEIbHOrO TEIJIOBOTO JBMKEHUS MOJIEKYJ HACAIbHOTO ra3a (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH UJICATBHOTO rasa).

CBs13b a0CONIOTHOM TeMnepaTypbl TEPMOJAMHAMUYECKONW CUCTEMBI CO CpeIHEN
KMHETUYECKON SHEPTHEN OCTYNATEIBHOIO TEMIOBOrO ABUKEHHUS €€ YaCTHUL.

TexHuueckne yCTpONCTBA W TEXHOJOTMYECKHE TPOLECCHI: TEPMOMETP,
O6apomeTp, noyyeHue HaHOMaTEPUATIOB.

Jemoncmpayuu.

Mogenu ABUKEHNS YacTHI] BEUIECTBA.

Mopenb 6pOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us KuakocTei.

Mopaens onbita lTepHa.

[IpuTs>keHne MOJIEKYI.

Mogenu KpucTajuIM4ecKuX PemETOK.

HaGmonenne u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

UccnenoBanne nmponecca YCTAaHOBIEHUS TEIJIOBOTO PABHOBECHUS MU
TEIJIO00MEHE MEXy TOpsiYei M X0JI0JHOW BOJIOH.

N3ydeHne H30TEPMUYECKOr0 Mpolecca (PEKOMEHIOBAHO HCMOJIb30BaHUE
udpoBoii TabopaTopun).

N3yuenue nzoxopHoro npouecca. MzyyeHue

M300apHOTO TIpolecca.

[IpoBepka ypaBHEHHS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoevie mautunol.

Tepmonnnamuyeckas (T/l) cucrema. 3aganue BHEIIHUX YCIOBUHM IS
TEPMOJUHAMHAYECKON CUCTEMBI. BHENIHNE 1 BHyTpeHHHE napameTpsol. [lapameTpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPeHUE 3HAUYCHUS BEJTMYUH, OMUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOTMYECKOM YPOBHE.

HyneBoe Hauanmo tepMomumHamuiku. (CamonpousBoJibHasi — penakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.



Mojgenp uaealbHOTO Ta3a B TEPMOJAMHAMUKE — CHCTEMA YpPABHEHUN:
ypaBHeHHe MenaeneeBa—KianeiipoHa U BbIpaK€HHE Uil BHYTPEHHEW SHEPTIUU.
VYcinoBus TPUMEHUMOCTH 3TOM MOJENM: HU3KAs KOHILICHTPALUsl YacTHIl, BBICOKHE
TeMneparypsl. BolpaxkeHue i1 BHYTPEHHENW SHEPTUU OJHOATOMHOTO HJICAIBHOTO
rasa.

KBazucrarnueckue u HECTaATUUECKUE TIPOLIECCHI.

OnemeHTapHas pabota B TepMoauHaMuKe. Boruucnenue paboTsl o rpaduky
rporecca Ha pV-auarpaMmme.

Tennonepenaua  kak  crmoco®  M3MEHEHUST  BHYTPEHHEM  SHEpPruu
TEpMOJAMHAMUYECKON  cuctembl 0e3  coBepuieHus paborel.  KonBekius,
TEIUIONPOBOIHOCTh, U3JTyUYCHHUE.

KonnuecTBo TemnoTsl. TemnoéMKOCTh Tena. Y iedbHasi U MOJISIpHas
TEIUIOEMKOCTH BEIIECTBA. Y paBHEHHE Maliepa. Y aesibHas TEIIOTa CrOpaHust
ToruiBa. Pacuér komuuecTBa TEIUIOTHI IIpH Teruionepenaye. [lonstue 06
aauabaTHOM TIpoliecce.

[TepBrIil 3aK0H TepMOAMHAMUKHA. BHYTpeHHss sHeprusa. KoamyecTBo TemnoThl
U paboTa KaKk Mepbl H3MEHEHHS BHYTPEHHEW OHHEPTHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTopoii 3aKk0H TEpMOAMHAMUKY [1J11 PABHOBECHBIX MPOIIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSHUE TEPMOJMHAMHYECKON CUCTEMBbI TPOXOJIUT €IUHCTBEHHAS
aguabaTta. AOCOJIIOTHAS TeMIeparypa.

BTopoii 3ak0H TepMOIMHAMUKH JJ1s1 HEPABHOBECHBIX MTPOIECCOB: HEBO3MOKHO
nepeaaTh TEIVIOTY OT 60Jiee XOJOAHOTO Tela K 0osiee HarpeToMy 0e3 KOMIIEHCAIINH
(Knay3uyc). HeoOpatumMocTh IPUPOIHBIX MPOIIECCOB.

[TpuHumMne! nectBus TernoBbix MamuH. KIT/I.

MaxkcumanesHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTUYECKHE aCIMEKThl MCIOJb30BaHUA TEIUIOBBIX jaBUraresie. TemmoBoe
3arpsi3HEHUE OKPYIKAIOIIEH CPEbl.

TexHU4YeCcKne YCTpPOMCTBA M TEXHOJIOTMYECKHUE MPOILECCHI: XOJOIWIbHUK,
KOHJIUIIMOHEP, IU3CIIbHBIA M KapOIOpaTOpHBIM JBHTaTelid, IapoBas TypOWHa,
MOJIYYEHUE CBEPXHUZKUX TEMIIEpATyp, YTHWIM3AUHSA «TEIJIOBBIX» OTXOJIOB C
HCIIOIb30BaHUEM TETUIOBOTO HAcOCa, YTUIU3AIUsd OMOOPTaHNIECKOT'O TOTUIMBA IS
BBIPA0OTKHU «TEIIOBOM» U 3JIEKTPOIHEPTHH.

Jemoncmpauuu.

N3meneHnne TeMnepaTyphl IpU aauadaTHIECKOM paCIIuPEHUH.
Bo3aymiaoe orauso.

CpaBHeHUE yAENbHBIX TEIMJIOEMKOCTEHN BEIIECTB.

Crioco0Obl M3MEHEHHsI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnprorepHble MOIENH TEMIOBBIX JBUTATENECH.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomaol, npaKmuKym.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEIECTBA.

HccnenoBanue aquadbaTHOro mnpouecca.

N3ydeHne B3aMMOCBA3M DHEPIUM MEKMOJEKYJSPHOTO B3aUMOJCUCTBUS H
TEMIIEPATYPbI KUIICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. DPazoevie nepexoobl.

[TapooOpazoBanue u koHaeHcalus. Micnapenue u kunenue. Y nejibHasi TeTioTa
napooOpa3oBaHMUsL.

HacepilieHHble ¥ HeHachlllleHHbIE Tapbl. KayecTBeHHass 3aBUCHUMOCTH
MJIOTHOCTH U IaBJICHMS HACBIIIIEHHOTO Mapa OT TEMIEPaTyphbl, UX HE3ABUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTb TeMIIEpaTyphbl KUTICHUSI OT JaBJICHUS B
AKUJIKOCTH.

Bnaxxnocth Bo3yxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Teépnoe Teno. Kpucraimnuyeckue u amop@Hubie Teiaa. AHU3OTPONHUSI CBONCTB
kpuctajuioB. [lmaBiaeHue W Kpuctainuzanus. YAelbHas TEIJIOTA IUIABJICHUS.
CyOnumarus.

Hedbopmanuu TBEpAoro Tena. Pactsokenue u cxarue. Casur. Moayns FOwnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUIAKOCTEH M TBEPABIX Tel, 00BEMHOE W JIMHEWHOE
pacipenre. AHrapMOHHU3M TETUIOBBIX KOJIeOaHM YacTUIl BEIIECTBA KaK MPUINHA
TEIUIOBOT'O PACHIMPEHUs TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TETIIOBOTrO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. K0dh(UIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kamumnspusie sBienus. JlaBineHue 1Mo UCKPUBIEHHON MOBEPXHOCTHIO KHUJIKOCTH.
®opmyia Jlannaca.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI:  KUIAKUE
KPHCTaJUIbl, COBPEMEHHBIE MATEPHUAIIBL.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenune. Kurnenue npy noHM>XK€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

ONBITHL C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipuaslie siBieHusl.

Moaean HEHBIOTOHOBCKOM KHUJIKOCTH.



Cnoco0bl U3MEPEHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHHS] KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HabGmonenne manbix nedopmanuii.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenue yaenpHON TEIUIOTHI IUIABICHUS JIb/A.

N3y4yeHue cBONCTB HACHILIEHHBIX I1APOB.

N3mepenre aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OILIEHKAa Macchl NapoB B
NOMEUIEHNUH.

N3mepenue koahPuiimeHTa NoBEpXHOCTHOTO HATSHKEHHUS.

N3mepenne moayns FOwra.

HccnenoBanure 3aBUCMMOCTH JAepopMalid  PEe3WHOBOro oOpasua ot
IPWIOKEHHOW K HEMY CHUJIBL.

Paznen 4. dnekrpoaunamuka. Tema

1. dnekmpuueckoe none.

OnekTtpu3auust Tell U €€ MNpOSBICHUS. ODIEKTpUueckui 3apsa. [Ba Buaa
ANEKTPUYECKUX 3apsaoB. [IpOBOTHUKY, TUAAEKTPUKHU U TIOJITYTIPOBOJHUKH.
DNeMEeHTapHbBIN ANEKTPUYECKHUH 3apsaa. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onektpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  amekTpudeckoro  monst.  [IpoOHbeiii  3apsan.  JluHuwm
HAIPSKEHHOCTHU AJIEKTPUUECKOro noiist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHManbHOCTh 3IEKTPOCTATUUECKOrO0 Nosl. Pa3HOCTH MOTEHLMANOB U
HanpspkeHue. lloTeHuuaneHass sHeprus 3apsija B DJIEKTPOCTaTUYECKOM  IIOJIE.
[ToTreHuunan snexkrpocTaTuyeckoro noiist. CBsi3b HANPSHKEHHOCTHU MOJS U Pa3HOCTU
NOTEHIMATIOB Il  DJIEKTPOCTAaTHUYECKOro Toyisl (KaK OJHOPOJHOIO, TaK M
HEOTHOPOJIHOTO).

[IpuHIMI CyNIEepnO3ULNU ATEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsiga. Ilome paBHOMepHO 3apsikeHHOUW cdepsl. [lome
pPaBHOMEPHO 3apsDKEHHOTO 1Mo 00béMy Imiapa. [losie paBHOMEpPHO 3apsiKEHHOMH
OeCKOHEUYHON TUIOCKOCTH. KapTuHBI NUHUN HANpsHKEHHOCTH JOTUX TOJNEH |
SKBUIIOTECHIUAIBHBIX IIOBEPXHOCTEM.

[IpoBOIHMKH B 3JEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JlnaneKTpuku B BJIEKTPOCTATUYECKOM ToJe. JlnanekTpuyeckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konnencatop. DnekTpo€MKOCTh KOHJEHCATOpA. DNEKTPOEMKOCTh IMJIOCKOTO
KOHJIEHCATOpa.



[TapamenbHOE coenuHEHNE KOHAEHCATOPOB. [locnenoBarenbHOEe COEAUHEHNE
KOHJIEHCATOPOB.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM DJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHUE IIPOLECCHI: JJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHYECKash 3allluTa, 3a3eMJICHUE JJIEKTPOIpPUOOpPOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mopgensb anekTpoctaTuueckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JEKTPUUYECKOM TIOJIE.

DneKTpocTaTuyecKas 3anuTa.

YCTpOUCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUIYECKOTO MO 3apsIKEHHOTO KOHAEHCATOopa.

3apsiika U pa3psaakKa KOHJIEHCATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

OueHka cuj B3auMOJAECHCTBHS 3apsSyKEHHBIX TEJ.

HaGmronenne npeBpallieHus: SHEPrUH 3apsSyKEHHOTO KOHJEHCATOpa B YHEPTHUIO
U3JIy4EHUSI CBETOINO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIMAJIOB (HampsKEHUSA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannwtii 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcoBus CymieCTBOBAHMUS ITOCTOSSHHOTO 3JIEKTPUYECKOTO TOKa. McTOYHMKH
toka. Hanpsixxkenue U u 9J1C é.

3akon OMma [ yyacTKa LeTH.

DNEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTb CONPOTUBIICHHS OJTHOPOIHOTO
MMPOBOJHUKA OT €r0 JUIMHBI U IIOUIAU [TONEPEYHOT0 CEUEHUS. Y IEITbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaLIEIbBHOE, CMEIIAHHOE COETMHEHNE MPOBOIHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xoymns—JIenma.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TernoBas MOIIHOCTb, BbIAEISIEMAs Ha
pes3ucrope.

OJIC 1 BHyTpEeHHEE CONPOTUBICHUE UCTOYHHUKA TOKA. 3aKOH OMa 1Sl TOJTHOM
(3aMKHYTOI) 2NeKTpruecKol 1enu. MouHoCcTh uCTOYHUKA Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTossHHOTO TOKA.

TexHuueckue YCTpPOWCTBA M TEXHOJOIMYECKHME IIPOLIECCHL: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CUETUUK IIIEKTPUYECKON IHEPIUU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsIKEHUS.

UccnenoBanne 3aBUCMMOCTH CWJIbI TOKa OT HaNpsHKEHUS UL PE3UCTOpa,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh CONPOTHUBJICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIAA TIONIEPEYHOr0 CEYEHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS TIPU MOCTOSIHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue IJ[C. KopoTkoe 3aMbIKaHHUE TrajJbBaHUUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0OsI coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTU ITOTEHIIMATIOB MEX Y IMOJIFOCAMU UCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cCMENIaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS TPOBOJIHUKOB.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKa OT HANPSXKEHUS 7S JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTpEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd J/[C rambBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pa3HOCTH MOTEHIUAIOB MEXK/1y TOJIFOCAMH HCTOYHHUKA TOKA OT
CUJIBI TOKA B LIEIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku 6 paznuunvix cpeoax.

DOneKkTpuueckass MPOBOAUMOCTb  Pa3IMUYHBIX  BEHIECTB.  DJIEKTPOHHAS
MPOBOJIMMOCTh TBEPABIX METALIOB. 3aBUCUMOCTH CONPOTHUBIICHUS METAIJIOB OT
Temiepatypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX yYKOB.



[lonynpoBOaHUKH. CobcTBeHHas 17} IIPUMECHAs IIPOBOJIUMOCTD
oJIynpoBOAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B DJIEKTPOIUTAX. IJIEKTPOJIUTHYECKAS IHCCOLMALML.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DINIEKTpUYECKU TOK B razax. CaMOCTOSITENIbHBII M HECAMOCTOATEIbHBIN
paspsan. PaznuyHble TUIIBI CAMOCTOSTENILHOTO paspsaaa. Monuus. [Liazma.

TexHuuyeckue yCTpOUCTBA U IPAKTUYECKOE IPUMEHEHUE: Ta30pa3psiAHbIe
JIaMIIbl, 3JIEKTPOHHO-Iy4YeBas TpyOKa, MOITyIIPOBOJHUKOBBIE TPUOOPHI: TUO,
TPaH3UCTOP, (POTOINOMA, CBETOAUO/, FalbBaHUKA, papUHUPOBAHUE MEIU, BBIIUIABKA
AJIOMHUHMS, DIEKTPOHHASI MUKPOCKOIHS.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBol pa3psaa 1 MpoOBOAUMOCTb BO3/1yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnwvie pabomaolt, npaKmuKym.

HaGmronenue snexktposnusa.

N3mepenue 3apsia 0AHOBAJIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH ~ COINPOTHBIICHHUS ~ TEPMOPE3UCTOpA  OT
TEMIIEPaTYPHl.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUN MPAKTUKYM.

Cnioco6b1 n3Mepenus GU3NIeCKUX BEITUYHH C UCIIOIH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB U KOMITBIOTEPHBIX TATYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTENbHBIEC MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEITUYUH.
OrneHka rpaHuIl] OrPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HW3MEPEHHMM, HCCIENOBAaHUW  3aBUCHMOCTEU
¢u3nuecknx BENMYMH, TPOBEpPKAa MPENJIOKECHHBIX THUMOTe3 (BbIOOp H3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3denax «YUYEHUYECKHH  JIKCIIEpPUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBSI3H.

Nzydenue kypca pusnku yrinyoaéHHoro ypoBHs B 10 ki1acce oCyIiecTBasIeTCs
C Y4€TOM coOJepKaTeJIbHbIX MEXKIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTHKH,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Mexcnpeomemuvie noHamuUA, C6A3AHHBIE C UZYUCHUEM MEHMO008 HAYUHO20
no3HanuA: SBICHUE, HAYYHBIM (akT, THIoTe3a, (Pu3nuecKkas BEIMYMHA, 3aKOH,



Teopus, HAOIIOJEHUE, OHKCIEPUMEHT, MOJEIMPOBAHUE, MOJEIb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTETIbHBIE TPUOOPHI, IUPpOBas J1ad0OpaTOpPHs.

Mamemamuxka: peumieHue cUCTeMbl ypaBHeHMH. JluHeilHas QyHKUWA,
napabona, runep6osa, ux rpaduku U cBoiicTBa. TpUroHoMeTpuuecKue (QyHKIIHUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexanuueckoe ABMKEHHE B JKUBOM mpupoje, auddysus, ocmoc,
TEIUIOOOMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIeH Cpelibl,
yTUIM3alusl OHOOPraHMYECKOro TOIJIMBA IS  BBIPAOOTKH  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSKEHUE U KANMWUISIPHBIC SIBJICHUS B IPUPO/IE,
AIEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: AUCKPCTHOC CTPOCHUC BCUICCTBA, CTPOCHUC aTOMOB U MOJICKYIJI, MOJIb
BCUICCTBA, MOJIAApHAA MacCa, IOJIIYUYCHUC HAHOMATCPUAJIOB, TCIIJIOBBIC CBOMCTBA
TBép}ILIX TCI, }KI/IJIKOCTeﬁ " Ta30B, KUJAKUC KPUCTAJIIbI, JICKTPUUICCKHUC CBOMCTBA
MECTAJIJIOB, QJICKTPOJIUTHYICCKAA AJucconuranus, raJIbBaHHKaA, QJICKTPOHHAA
MUKPOCKOITHA.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE IBWKEHUN C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro U OSKHJIKOTO TPEHUS B TEXHUKE, CTAaTHYECKUE KOHCTPYKIIMH
(KpOHIITEHH, peméTdyarble KOHCTPYKIKH), MCTOJIB30BAHUE 3aKOHOB COXPaHEHMUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET W APYTUE), ABUTATEIh BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOW XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIYYeHHUS] COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE€ HAaHOMATEpHUAJIOB, W
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKAas 3allMTa, 3a3€MJICHHE JIIEKTPONpPUOOpPOB,
ra3opaspsiiHbIE JTAMIIbI, TOJIYIPOBOAHIUKOBBIE IPUOOPHI, TalbBAHUKA.

11 KIJACC

Paznen 4. dinekTpoauHaMHuKa.

Tema 4. Mazcnummnoe noe.

B3aumonenicTBue TOCTOSHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop wmarnuTtHOW wuHAyKUuW. [lpuHnun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW MHIYKIIHUH.

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (MPSMOr0 MPOBOJHHWKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopeniia, e€ HampaBiieHHE U MOAYJIb. JIBI)KEHUE 3apsHKEHHOM YaCTHUIIBI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHa.



MarunurtHoe 1nosie B Beniecrse. @eppoMarHeTuku, napa- 1 J1MHaMarHeTUKH.

TexHU4YecKne yCTPOWCTBA M TEXHOJOTHUYECKUE IIPOLECCHl: NPUMEHECHUE
MOCTOSIHHBIX MAarHUTOB, JIEKTPOMArHUTOB, TECTEP-MYIbTUMET]P, FJAEKTPOIBUTATEb
SAxo6u, yCKOPUTENH 3JIeMEHTapHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna  nuHMH  MHAYKOMA ~ MAarHUTHOTO  MOJIA  MOJIOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTtuna nuHuii MarHuTHOM MHAYKIIUMU MOJIS JJIMHHOTO MPSIMOTO MPOBOTHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.

B3aumonencTBrue ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha HOHBI AIEKTPOJIUTA.

HaGmonenne nBukeHus myyka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpunIun NEUCTBUS BJIEKTPOU3ZMEPUTEIILHOTO npudopa
MAarHUTORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre MarHuTHOTO TIOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanuie cBOWCTB eppOMarHETHKOB.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKYusL.

SlBneHne 3JIEKTPOMAarHUTHOW WHAYKUMU. [IOTOK BEKkTOpa MarHUTHOM
uHaykiuu. OJC uHAyKuuu. 3akoH SJIEKTpOMarHuTHOM wuHAYKIMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC wHAayKuMu B MPOBOJHMKE, JBHXKYIIEMCS B OAHOPOAHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunykruBHOCTh. KaTylika MHIYKTUBHOCTH B LIETIH MOCTOSIHHOTO TOKA.
SABnenne camonnaykuuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHu4eckre YCTpPOMCTBAa M TEXHOJIOTMYECKHE MPOLECChl: WHIYKIIMOHHAS
Meyb, COJICHOU], 3alIUTa OT JIEKTPU3AIMU TeJl IPU JBHKEHUU B MATHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenne siBieHUS 2JIEKTPOMArHUTHOW WHTYKIIWU.



NccnenoBanne 3aBucumoctd OJIC HMHOYKIMM OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKA.

ITpasuno Jlenua.

[Tagenne marauTa B aJlOMUHUEBOM (MeIHON) TpyOe.

SIBrieHME CaMOVHIYKIINH.

NccnenoBanne 3aBucumocty J/JC caMOMHAYKIMHA OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxkcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne UHAYKIUA BUXPEBOTO MATHUTHOTO TOJISI.

HccnenoBanue sIBICHUSI CAMOUHYKIIUU.

COopka MoJienu AIEKTPOMArHuTHOTO TeHEpaTopa.

Pa3nen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koieodanus.

KonebarenpHas cucrema. CBOOOAHBIC KOJICOAHUS.

IMapmonnueckue konebanusi. Kunemarndeckoe u JUHAMUYECKOE OIMMCAHUE.
DHEPreTUYecKoe ONnucaHue (3aKOH COXpaHEHUSI MEXaHMYEeCKOW sHepruu). BoiBoa
JTUHAMHUYECKOTO ONMUCAHUS TapPMOHUYECKUX KOJICOAHUI W3 WX DHEPTETHUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.

Amvmuryna u ¢dasza konebGanuil. CBS3b aMIUIUTYIbI KOJICOAHHI HCXOJHOU
BEJIMYUHBI C aMITUTyIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon um wyactora kojeOanuid. Ilepmon MayibIX CBOOOJHBIX KOJeOaHUU
MaTeMaTH4YeCKOTO MasTHUKa. [lepmon CcBOOOMHBIX KoJieOAaHUM TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxarmux Koyebanusx. BeinyxeHabie koyebanus. Pesonanc.
Pe3zonancHas kpuBas. BinusgHue 3aTyxaHus Ha BUJl p€30HAHCHOM KPUBOM.
ABTOKOJICOaHUS.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKUE MPOIECChl: METPOHOM, Yachl,
Kadelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

HabGmronenne HE3aBUCUMOCTH TIepHOa MajbIX KoJieOaHHWM rpy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaromux KojgeOaHu U 3aBUCUMOCTH NIEpUoa CBOOOTHBIX
KOJIeOAHWUH OT CONIPOTHBIICHUS.

UccnenoBanne kojebaHuid rpy3a HAa MACCUBHOM TMpYXUHE C UEJbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTH IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM NP KOJIEOAHUAX TPy3a Ha MPY>KUHE.

UccnenoBanne BRIHYKIEHHBIX KOJICOAHUH.



HaGmonenue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3mepenue mnepuoga CBOOOJHBIX KOJIEOAHUW HHUTSHOTO MW MPYKHMHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0/€ KOJIeOaHUI Ha YIIPYroM MOJIBECE.

N3ydeHnue nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTMTYbI 3aTyXalOMUX KOJIeOaHUH.

UccnenoBanne BIHYKICHHBIX KOJICOAHUH.

Tema 2. dnekmpomacHummubsle Ko1edaAnusL.

KoneGarenpubiit koHTYp. CBOOOJHBIE DJICKTPOMATHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KOHType. ®opmyna Tomcona. CBs3b aMIUIUTYABI
3apsjia KOHJEHCATopa C aMIUTUTYAO0W CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aTbHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromue AIIEKTPOMArHUTHBIE KoJieOaHus. BreinyxneHHBIC
AIEKTPOMArHUTHbIE KOJIeOaHUs.

[lepeMenHblii TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYAHOE H
JIEUCTBYIOIIEE 3HAYEHHE CHJIBI TOKA W HAMPSOKCHUS TPU pa3iudyHor QGopme
3aBUCHMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycoulanbHbI MEpEMEHHBIM TOK. Pe3nctop, KOHAEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LIEMH CHHYCOMAAIBHOTO IEPEMEHHOTO TOKa. Pe30HaHC TOKOB.
Pe3zonanc HanpsixeHUN.

Wneanbusiii  Tpancopmartop. IlpousBonuctBo, mnepenaya u mnoTpebieHHe
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU TpU MPOMU3BOJCTBE dJeKTposHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKUE IMPOLIECCHI: AJIEKTPUUECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU 3JIEKTPONepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOTHI CBOOOHBIX KOJIEOAHUHN OT MHAYKTHBHOCTH U EMKOCTU
KOHTYpa.

OcrumiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUJATbHbIE KOJIEOaHuUs.

Pe3ucrop, kaTyilika MHAYKTUBHOCTH W KOHJEHCATOP B LIEMU MHEPEMEHHOIO
TOKa.



Pe3onanc mnpu nocinenoBaTeNbHOM COEIMHEHUU PE3UCTOpPa, KATYILKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

VYceTpoiicTBO U IPUHIIKIT IeUCTBUS TpaHCchopMartopa.
Mogeinb JIMHUY JIEKTpOoIIepeaadHu.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3yuenne Tpancpopmartopa.

HccnenoBanre mepeMEHHOro TOKAa 4Yepe3 MOCIEAOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a1eKTpOMarHuTHOr0 pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmpOMaAZHUMHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBUSI HUX pacrnpoctpaHeHus. Ilonepeunbie u
OpOJOJibHbIE BOJIHBL. [leproa, CKOpPOCTh pacrnpoCTpaHEHUss W JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH: OTpPAXXEHHUE, NPEOMIICHHE, WHTEPPEPEeHIHS U
nudpakuus.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHUE OKPYKAIOUIEH CPeIbl.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3JYYECHHS 3JEKTPOMATHUTHBIX BOJIH.
B3anmMuas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTPAXKEHHUE,  MPEIOMIIEHUE,
noJisipu3aiusi, UHTephepeHrs u JudpaKius.

[IIkana >M€KTpOMArHUTHBIX BOJIH. [IpruMeHEHHE 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TEIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne ycTpoilCcTBa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE
WHCTPYMEHTBI, pajap, paauonpuéMHUK, TeJIEBU30D, aHTeHHA, TeaedoH, CBU-nieus,
yJIbTPa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHMOCTb JITMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmronenue oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinm u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHM PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

Habmionenue cBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTOU KoJIeOaHMIA.



HccnenoBanue CBOMCTB 2JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIIEHHUE,
noJispu3anus, 1upaxius, HHTepdepeHuns.

Oo6HapyxeHue nHPpPaKpacHOro v yiabTpauoIeTOBOr0 U3TyUEHHil.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3ydyenue napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMonHEHOE pacnpOoCTpaHEHUE CBETa B OJHOPOAHOM cpexe. Jlyd csera.
To4eyHbIi1 HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHue mzoOpakeHuil B
iockoM 3epkaiie. Cepuueckue 3epkasa.

[Ipenomnenue cBera. 3aKOHBI MpEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npesnoMiieHnsl. OTHOCHUTENBHBIN MTOKa3aTeab npesoMiieHns. [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHUE JJIMH BOJIH IIPH NMEPEXOAE MOHOXPOMATHYECKOIO CBETA UEPE3
IpaHULy pa3zena ABYyX ONTUYECKHUX CPE.

Xon nyueit B mpusme. Jucnepcus cBeta. CIoXHBIN cOCTaB OENOro CBeETa.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. IIpenenbHblil yroja MOJHOrO BHYTPEHHETO
OTpPa’KEHUS.

Cobuparomue u pacceuBatrolye JuH3bl. ToHkas 1uH3a. DOKyCcHOE paccTOsHUE
U ONTUYECKas CHUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PaCCTOSHHSI TOHKOU
chepudeckoil JMH3BI OT €€ TEeOMETPUM U OTHOCUTEIIBHOIO TMOKa3aTels
IPEIOMIICHHUS.

dopMyJia TOHKOM JIMH3BL. Y BEJIMYEHHE, JaBAEMOE JIMH30M.

Xon ny4ya, ONpOMIEAIIErO JMH3Y MOJ MPOU3BOJBHBIM YIVIOM K €€ TIJIaBHOU
ontudeckoir ocu. IlocTpoeHue wu300paKeHW TOYKM W OTpe3ka NpsSMOH B
coOMparoNIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

OnTuueckue mpubopsl. Pazpemaromast cnocodHocTh. [M1a3 kak ontuyeckas
cucreMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWurepdepenius cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOACHUS MaKCUMYMOB M MHMHHMYMOB B HHTEp(EpEHIIMOHHOI
KapTUHE OT JBYX KOIEpPEHTHBIX MCTOYHUKOB. IIpuMmepsl Kkiaccuueckux
UHTEP(HEPEHIIMOHHBIX CXEM.

Hubpakuus cBera. [udpaknmonnas pemérka. YcinoBue HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB T@pH NAJCHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.



TexHuyeckue YCTpPOWCTBA M TEXHOJOIMYECKHUE IPOLIECCHI: OYKH, JIYIa,
nepuckomn, Qoroanmnapar, MHKPOCKOI, MPOECKIUOHHBINA ammapar, MpPOCBETICHHE
OITHUKH, BOJIOKOHHAS ONTHKA, TUPPAKIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

NccnenoBanne npenoMieHus CBETA.

HaGmronenre noiaHoro BHyTPEHHEro OTpakeHusl. MoJienp CBETOBO1a.

HccnenoBanne Xx01a CBETOBBIX ITYYKOB Y€pE3 ITIOCKOIAPAJUIENIbHYIO IACTUHY
U [IPU3MY.

UccnenoBanuie cBOWCTB M300paxKeHUH B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenue natepdepeHum crera.

HaGmronenue BETOB TOHKUX IMJIEHOK.

HaGmonenune nudpakinu ceera.

N3yuenue nudpakiinoHHON pErIETKY.

HaGmonenue nudpakiimOHHOTO CIIEKTpa.

HaGmronenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBeTa.

IIpuMeHeHne NONPOUI0B U1 U3YUYEHUs MEXaHUYECKUX HANPSIKCHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nmokazartess NpeJoMIEHUs CTEKIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAacCTOSIHUS OT BemlecTBa (Ha
IpUMepe KUAKUX JIUH3).

N3mepenue HhoKkycHOTO pacCTOSHUS paCCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHusi B CHCTEME U3 IUTOCKOTO 3epKalia U JTUH3BI.

[Tony4yenue nzo0paxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenne nudpakunu, nHTEpGEPEHIIUN U TIOJIPU3AIUN CBETA.

N3yueHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIIEKTPHUKA.

Nzyuenue naTepdepeHnm 1a3epHOro U3IydeHUs Ha IBYX MIEISIX.

Ha6monenne nucnepcun.

HabGmronenne u uccnegoBanue TUPpakimOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tomy4yenue criekTpa M3Ty4eHHUs CBETOAHMOJA MPU TOMOIIN TU(PAKITMOHHOM
PELIETKHU.

Pazgen 6. OCHOBBI ClIeMAJIBLHON TEOPUU OTHOCUTEIBHOCTH.

['pannLBI TPUMEHUMOCTH KJ1aCCHUECKOM MeXaHuKH. [locTynmaTel cnennaibHON
TEOPUU OTHOCHUTEIBHOCTH.



[IpocTpancTBenHo-BpemMeHHOM wuHTepBai. IIpeoOpazoBanus Jlopenua.
YcnoBue npuuyuHHOCTU. OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHUE
BPEMEHH U COKpAICHUE JTTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YACTHUIIBIL.

CBs13b MacChl C PHEPTUEH U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIBI. DHEPrus
MTOKOSI.

TexHudeckue yCTpONCTBA M TEXHOJOTMYECKUE MPOIECChl: CITYTHUKOBBHIE
MPUEMHHKH, YCKOPUTETHU 3apSXKEHHBIX YACTHIL.

VYyeHnyeckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OmpeneneHue UWMIYyJAbCa U DHEPIUU  PEISTUBUCTCKUX dYacTull (10
dboTorpadusiMm TPEKOB 3apsIKEHHBIX YaCTHUI] B MATHUTHOM TI0JI€).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOE TermoBoe usnydeHue (M3ydeHrue adbCcomoTHO YEPHOTO Tela).
3akoH cMmenieHus Buna. I'unotesa [lmanka o kBaHTax.

®OoTOHBI. DHEPTUs U UMITYJIBC (POTOHA.

dotorpdext. OnmbiThl A. I'. CroneroBa. 3akonsl ¢oTodPdexra. YpaBHeHUE
OiinmreitHa a1t potodaddexra. «KpacHas rpanuna» horodddexra.

JlaBneHue cBeta (B YaCTHOCTH, JJaBJICHUE CBETA Ha a0COJIFOTHO MOTJIONIAIOIITY IO
1 a0COJIOTHO OTPaXKAIOIIYI0 MOBepxXHOCTH). OmnbITh [1. H.

JleOenena.

BonnoBbie cBoMicTBa yacTull. Bomusl ae bpois. JirHa BosHb! ne bpounsa u
pa3Mephl 00J1aCTH JTOKAIU3AMU ABUXKYIIEHcs YacTUIbl. KopnmycKynspHOBOJIHOBOM
nyanusM. {udpakims 37eKTpOHOB Ha KpUCTaJUIax.

Crneunduka nuzmepeHuii B Mmukpomupe. COOTHOIIEHUST HEoNpeaeaéHHOCTeN
I'eiizenbepra.

TexHuuyeckre yCTpPOWCTBA M TEXHOJOTHYECKUE IMPOIIECCHI: CIEKTPOMETP,
dboToanemMenT, (orogaTUMK, TYHHEIBHBIH MHUKPOCKOII, COJIHEUHas Oarapes,
CBETOUOI.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

UccnenoBanre 3aBUCHUMOCTH  CONPOTUBIEHUS  IMOJYNPOBOJHUKOB  OT
OCBELIEHHOCTH.

Csetonuos.

Conneynas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenoanue dhoropesucropa.

N3mepenne nocrosauo# [Inanka Ha ocHOBE uccienoBanusa ¢porodddekra.



NccenenoBanne 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOAMO/ OT HAIIPSKECHMUS.

Tema 2. Qu3uxka amoma.

OneITEl MO MCCIENOBAHUIO CTpoeHusa artoma. llmanerapHas Mopnens aTtoma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornoueHue (OTOHOB MPU MEPEX0/Ie aTOMA C
OJIHOTO YPOBHS HEPTUU HA IPYTOM.

Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NlyueHue ceera. Jlazep.

TexHuyecKkne yCTPOWCTBA M TEXHOJOIMYECKUE IPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mopnuens onbita Pesepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

Y CTpoiCTBO U AEHUCTBHE CUETUNKA MOHUZUPYIOIINX YACTHIL.

Onpenenenue JIMHBI BOJIHBI J1a3€pPHOTIO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

HaGmonenue nuHevaToro cnekTpa.

HccnenoBanue cnekTpa paspekKeHHOr0 aTOMapHOrO BOJOPOAA M MU3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEeHMAPHBLIX YACHUY,.

Hyxknonnas Monens sapa I'eitzenOepra—lMBanenko. 3apsan siapa. MaccoBoe
yucio sapa. M30tormsl.

PanunoaktuBHOCTE.  Anbda-pacmnan.  OIEKTPOHHBIA W MO3UTPOHHBIH
Oerapacnaz. ['amma-uziydeHue.

3aKOH pPaJAMOAKTUBHOrO pacnaga. PaauoakTUBHBIE HW30TONBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YCHHs. BiusHNE PagMOaKTUBHOCTH HA YKUBbBIC
opranu3msbl. EctrecTBeHHbIN (poH m3nydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchl aapa.

Snepubie peakuuu. [enenue u cunres siaep. Snepusie peakropsl. [IpoGiaemsr
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHHTE3a. OJKOJOTMYECKHUE AacCHEeKThl Pa3BUTHS
SIEPHON IHEPIETUKHU.

MeTonbl perucTpanuu 1 UCCIEA0BAHNS AIIEMEHTAPHBIX YACTHLI.

OyHAaMEHTaJbHbIE B3aUMOJCUCTBHUSA. bapuoOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJIENb aIpOHOB.

O®uzuka 3a npeaenamu CraHgaptHoil monenu. TémHas Marepus U TEMHAas
JHEprus.

EnunacTBO (hrzmdeckoit KapTHHBI MUPA.



Texnudeckune ycTpoicTBa U TEXHOJIOTHYECKHE MPOIECCHI: JO3UMETp, KaMepa
Bunbcona, saepHblii peakTop, TEPMOSIAEPHBIA peakTop, aroMHas OomoOa,
MarHMUTHOpPE30HAHCHAsi TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopusie padomoi, NPAKMUKYM.
HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paaruOaKTUBHOI'O (bOHa C UCIIOJIb30BaHMEM JO3HMMETPA.

N3yuenue normiomeHus: 6eTa-4acTUIl aTIOMUHUEM.

Paznen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpukiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (DU3UKH IS OOBSCHEHHUS MPUPOJIBI
KOCMHUYECKUX OOBEKTOB.

Metoasl acTpoHOMHUYECKUX ucclienoBaHuil. COBpPEMEHHbBIE ONTHYECKHE
TEJIECKOMbI, PAIMOTENIECKOIbI, BHEATMOC(hEepHasi aCTPOHOMHSI.

Bun 3Bé3nHoro neba. Co3Be3aus, sSpKHe 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBIKCHHE.

ConneuHas cucrema.

Connue. ConneyHasi akTuBHOCTh. MicTounuk sHepruu ConHila u 3BE3I.

3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CHeKTpaJbHbIM KJIACC —
CBETUMOCTB». 3BE3JBI TJIABHOM ITOCJIEIOBATCIBHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTB» [JI1 3BE3]l TJIaBHOM IIOCIIENOBATEIILHOCTU. BHYTpEeHHEE CTpoeHue
3BE31. COBpEeMEHHbIC MPEJCTABICHUS O MPOUCXOKIACHUU U 3BoJitounu CoHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii [TyTs — Hama ['amaktuxa. Ilonoxkenue u nuxenwe CoJiHIIA B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuku v kBa3apbl. UEpHBIE ABIPBI B AApax
rajaKTUK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa060ma. Pazberanue rajakTuk.
Teopust bosibioro B3peiBa. PeMKkTOBOE H3ITyUECHUE.

Macmra0Has cTpyktypa Beenennoit. MeraraigakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue naoniooenua.

HaGmronennst 3B€3aHOr0 HEOa HEBOOPYKEHHBIM TJIA30M C HCIOJIH30BAaHUEM
KOMITBIOTEPHBIX TIPHUIIOKESHHUH JJI ONPECTICHHs TTOJI0KEHHSI HEOECHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3Ausi CeBEpHOTo MOJyIIapus U SPKUE
3BE3MBI.

HaGmronennst B Ttenmeckonm JIyHBI, MJaHET, TyMaHHOCTEW W 3BE3THBIX
CKOIUICHUH.

Du3nYeCKUuil MPAKTHKYM.

Cnoco0b1 n3MepeHust PU3NUIECKUX BEIMYUH C UCIIOJIb30BAHUEM AHAIIOTOBBIX U
UU(PPOBBIX HM3MEPUTEIBHBIX NPUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM.



AOCOJIIOTHBIE U OTHOCUTENbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUECKUX BEJIUYHUH.
OueHka rpanull MOrperHOCTEMN.

IIpoBeneHue  KOCBEHHBIX  U3MEPEHMHM, MCCIENOBAaHUM  3aBUCHUMOCTEU
(u3nueckux BENIMYMH, NPOBEPKAa NPEIJIOKEHHBIX THMNOTE3 (BbIOOp M3 padorT,
ONMMCAHHBIX B  TEMAaTUYECKUX  pa3zenax «YUYEeHUUYECKUH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01maouee NOBTOPEHUE.

O0600111eHNE U CUCTEMATH3alIUsI COJIEPKAHUS pa3AesioB Kypca «MeXxaHukay,
«MonexynsipHas (puU3MKa U TEPMOJIUHAMUKAY, « DNEKTpoauHaMuKay, «Konebanus u
BOJIHBDY, «OCHOBBI CHENUAIBHONM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
duznkay», « 3IEMEHThl ACTPOHOMHUHU U aCTPOPUIUKI.

Ponb Qu3uku W acTpOHOMUUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOH cepax AesTeIbHOCTH YeT0BEKA, POJIb U MECTO (PUBHUKH U
aCTPOHOMHMHM B COBPEMEHHOM HAy4YHOM KapTHMHE MHpA, 3HAYEHHUE ONMCATENBHOM,
CUCTEMATH3UPYIOIIeH,  OOBSICHUTENIbHOM W  NPOTHOCTUYECKOM  (DYHKIIHA
duznueckoi Teopuu, posib HU3NUECKON Teopur B (HOPMUPOBAHUU TIPEICTABICHUN
0 ¢u3MUeCKON KapTHHE MUPA, MECTO (U3MUECKONW KapTHHBI MHUpa B OOLIEM PSIY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBSA3H.

N3yuenue kypca ¢pusnku yriayonénHoro ypoBHs B 11 kiacce ocymiecTBisercs
C Y4€TOM COJIEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMH MaTEMaTUKH,
OMOJIOrMH, XMMUH, TFeorpaduu U TEXHOJIOTUH.

Mesicnpeomemnsle NOHAMUA, CA3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ0
no3Hanua: SBIICHUE, HAYYHBIH (akT, THIOTe3a, (U3MUYecKas BEJIUYMHA, 3aKOH,
TEOpHs, HAOIIOJCHUE, OHKCIEPUMEHT, MOJCIUPOBAHNUE, MOJIElb, W3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTEbHBIC TPUOOPHI, UGPOBas Ta00paTOPHSI.

Mamemamuka: pEUICHUE CHUCTEMbl YpPAaBHEHUW. TpPUTOHOMETPUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO. BEKTOPBHI M MX MPOEKIMU HAa OCU KOOPAHHAT, CIOKEHUE BEKTOPOB.
[IpousBonnbie 3meMeHTapHbIX GyHKIMA. [Ipu3Haku moaO00UST TPEYrOJIBHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIOCKUX (puryp u 06bEéMa Ted.

buonozusa: >nekTpuyeckue SBICHUS B KUBOM MpUPOJE, KoJeOaTeIbHbBIE
IBWKEHHUSI B JKUBOW TNPHUPOAE, SKOJOTMYECKUE PHUCKH TPU MPOU3BOJCTBE
ANEKTPOIHEPTUM,  DIIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAIoled  Cpelibl,
YJIBTPa3BYKOBAasl IMATHOCTHUKA B MEJUIIMHE, ONITHYECKHUE SIBJICHUS B )KUBOU IPUPO/IE.

Xumusa: cTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKask CTPYKTYpa TBEPABIX
TE€J, MEXaHU3MbI 00PA30BaHMS KPUCTATUIMYECKOU PEIIETKH, CIIEKTPAIbHbIN aHATU3.

I'eocpagpua: wmarnuTHble mMoOMOCAa 3€MJIM, 3alleKM MACHUTHBIX  PYI,
dboToChEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.



Texnonocusa: TNPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANeKTpoABUraTeNb IkoOu, TeHepaTop MEPEMEHHOrO0 TOKAa, MHAYKIHMOHHAs IeYb,
JUHUU 3JIEKTpONepeay, 3JEeKTPOABUTATENb, palap, pPaauoNpUEMHHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas [MAarHOCTHKAa B TEXHUKE,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAsI ONTHKA, COJIHEYHasi OaTapes, CIIyTHUKOBBIE
NPUEMHUKY, si/IepHasi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHSL.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaTbhl OCBOCHUsSI ydeOHOro mnpeamera «Duszukan
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOUXCs PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3WUIMEN JMYHOCTU, CHCTEMOM II€HHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIEeCTBA, pacCIIMpPEHUE >XU3HEHHOTO
ONbITa M OMbITA ACSTEIBHOCTH B MPOIECCE pean3allid OCHOBHBIX HAMpaBICHUI
BOCITUTATENIbHOW JIEATEIIbBHOCTH, B TOM YHCJIE B YACTH:

rPaXKIAAHCKOr0 BOCIIMTAHUSA:

+  c(hopMUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YUAIOIIErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJ€Ha POCCUHCKOT0 00IIECTBa;

« TMPUHATHE TPAAUIIMOHHBIX OOIIEUYETOBEUYECKMX T'YMAHUCTUYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEH;

* TOTOBHOCTH BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECAX IPaKIAHCKOIO
oOmiecTBa, y4yacTBOBaTh B CaMOYIIpaBICHHMHM B  00pa3oBaTeIbHOU
OpraHu3aluu;

* YMEHHE B3aUMOJEHCTBOBATH C COLIMATIBHBIMU HUHCTUTYTAMH B COOTBETCTBUH
¢ uX QYHKIHUSIMU ¥ Ha3HAYCHUEM;

* TOTOBHOCTbH K TYMaHUTAPHOUN U BOJOHTEPCKOMN AEATEIBbHOCTH.

NAaTPHOTUYECKOI0 BOCITUTAHUSA:
«  c(OpPMHUPOBAHHOCTH  POCCHUHCKOM TpakIaHCKOU
UJEHTUYHOCTH, NaTPUOTU3MA;

* ILEHHOCTHOE OTHOLICHHE K TOCYyJAapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM

POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
+  ¢c(pOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIYCCKOTO MOBEACHUS;



«  CIOCOOHOCTh OLICHMBATh CUTYallMI0 U IPUHUMATh OCO3HAHHBIE PEIICHMS,
OPHUEHTHPYSACh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM
YHUCJIE B AEATEIBHOCTU YYEHOTO;

*  OCO3HAHUE JINYHOI'O BKJIaJa B IOCTPOEHUE YCTOMUUBOrO OyAyILETO.

3CTETHYECKOr0 BOCIIMTAHUA:
© DOCTETHMYECKOE OTHOUIEHHE K MHUpPY, BKJIIOYasg OCTETUKY HAYyYHOI'O

TBOPUYECTBA, MPUCYLIEro (PU3NUECKON HayKe.

TPYAOBOI0 BOCIIUTAHMSA:
« HHTEpec K paziuyHbIM c(epaM mpodeccHoHaIbHON NEeATeTbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (U3UKON U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHbBIN



BbIOOp Oyayiel mpodeccun U peann3oBbIBaTh COOCTBEHHBIEC KU3HEHHbIE
IJIaHbI; TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U caMOO0Opa30BaHUIO B
o0nacTu (PM3UKHU HA MPOTSKEHUH BCEH KU3HU.

IKOJIOIrH4€¢CKOro BOCIMTaHuA:

c(hOpMHPOBAHHOCTh JKOJIOTMYECKON KYJIbTYpbI, OCO3HAHUE TIJI00aJIBLHOrO
XapakTepa SKOJIOTHYECKUX MPooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIIEHUE JCUCTBUU B OKPYKAIOWIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue OMbITa JESITEIBHOCTH KOJOTMYECKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (hUBHUKE.

HMEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3MUECKON HAYKH;

OCO3HAaHHWE IEHHOCTU HAyYHOM [ESITENbHOCTH, FOTOBHOCTH B IPOLIECCE
U3ydeHus: (DU3UKH OCYHIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEeATENbHOCTh NHIUBUAYAJIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATHBI

ITo3HaBaTe/ibHBIE YHUBEpPCAJIbHBIE YUeOHbIe HeiicTBUA ba3oBbie
JIOTHYeCKHe A1eHCTBUSA:

CaMOCTOSITETFHO ~ (OPMYIMPOBAaTh H  aKTyaJU3upoOBaTh MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE;

OTIPE/ICTISATh IIENU JICSITeIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHKCHUS;

BBISIBIIITH 3aKOHOMEPHOCTH W TPOTHBOPEYHSI B paccMaTpUBAEMBIX
(bU3UYECKUX SIBJICHUSAX;

pa3pabaThiBaTh TUTAH PEIICHUS MPOOTIEMBI ¢ YIETOM aHAIH3a UMEIOIINXCS
MaTepHATbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITENIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIEC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh ¥  BBINONHATH pPabOTy B YCIOBHSIX peadbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KH3HEHHBIX TTPOOJIEM.

Ba3oBble ucciaenoBarejabcKkue 1eCTBHUA.

BJIaJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYCBBIMH IMOHSATUSIMHU U METOJIaMHU
bu3nuecKor HAYKH;



BJIaJ€Th  HABBIKAMM  Y4€OHO-UCCIIEOBAaTEIbCKOM M MPOEKTHOM
NEeATeNIbHOCTH B 00JlacT (DU3HUKH, CHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSATEJIbHOMY TOMCKY METOJOB peleHuss 3a1ady  (U3HYECKOro
collepKaHMs, MPUMEHEHUIO PA3IMYHBIX METOJOB TMO3HAHUS;  BIAJETh
BUJIAMU JIEATEIbHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALIH,
npeoOpa3zoBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYalUsAX, B TOM
YuClIe MIPU CO3aHUM YUEOHBIX MPOEKTOB B 001acTH (PU3UKH;

BBISIBIATh NPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJIW3HpOBATH 3adady,
BBIABUraTh TUNOTE3Yy €€ pElIeHWs, HaXOAUTh apryMeHThl IS
JIOKa3aTeNbCTBA CBOMX YTBEPKACHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
peleHns;

AQHAJIM3MPOBATh IIOJIYYEHHBIE B XOJI€ pELICHHS 3aJa4yd PEe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh X JTOCTOBEPHOCTh, IPOTHO3UPOBATh U3BMEHEHNE B
HOBBIX YCJIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
JESITEIHbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DUBUKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh MEPEHOCUTh 3HaHUA MO0 (U3NKE B MPAKTUUYECKYIO 00JacTh
KU3ZHEICATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HbIX INPEAMETHBIX oOjacted; O
BBIJIBUTaTh HOBBIE UJIEH, IIPEJIaraTb OPUTMHAIBHBIE IOAXOAbl U PELICHNUS,
0 cTaBUTh IPOOJIEMBI U 3a/1a4H, TOMYCKAOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

PabGora ¢ undgopmanmeii:

BJIa/I€Th HABBIKAMHM MOIYYeHUS] HHPOpMalUuK (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIbBHO OCYIIECTBISTh IIOUCK,
aHaIKM3, CHCTEMATHU3AIMI0 M HHTEPHpeTaruio MHGOPMAIMKA Pa3IUIHBIX
BUJIOB ¥ (JOPM TIPEICTABICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIOJIb30BaTh CpPEeACTBA HWH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PEUICHUH  KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHW3allMOHHBIX 3a7a4 ¢ CcoOONoJeHneEM TpeOOBaHUN SPrOHOMHUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepexeHusi, IMPaBOBBIX H
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHMS B PA3NHYHBIX Qopmarax ¢
ya€TOM Ha3zHadeHUs WHPOpMAIMM W IIEJICBOM ayJAUTOPHUH, BBIOUpAs
ONTUMAJIBHYIO (POPMY MpECTABICHUS U BU3YaTH3AIINH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:



OCYIIECTBIISITh OOIIEHHE Ha Ypokax (U3MKM U BO BHE-YpPOUHOHU
NeSATEeNbHOCTH;

pacrio3HaBaTh NPEANOCHUIKH KOHPIMKTHBIX CUTYaI[Ui U CMATYaTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO W3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB; TOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMaHTHOM
Y MHJUBUIYaJIbHON PabOTHI;

BLIOMPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUN C Yy4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH Ka)KJI0TO WieHa KOJUICKTHBA;

NpUHUMATh 1I€IM COBMECTHOM JEATETbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh JCHUCTBUS TO €€ JOCTWKEHHUIO: COCTaBIATH IUIaH
NENUCTBHM, pactipeiessiTh POJIU C YIETOM MHEHHM y9aCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM pabOoTHI,

OIICHMBATh KA4e€CTBO CBOETO BKJAJa M KaXXJIOr0 y4acTHHMKAa KOMaHJIbl B
oOIIMiA pe3yNbTaT 1Mo pa3pad0TaHHBIM KPUTEPUSIM;

nmpeasiaraTb HOBBIE IIPOEKTHI, OIICHWUBATh HJEH C TO3WIIMH HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETMUECKOE TMOBEAEHUE B Pa3IMYHBIX
CUTYalUSIX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHUE, OBITh MHUITMATUBHBIM.
PeryasitTuBHbIE YHUBepcaJbHbIE yueOHbIe AeHCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBISATh O3HABATEIBHYIO IESITELHOCTh B 00J1aCTH
(bU3UKH U aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTABUTh U (HOPMYIHUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEUIEHUS PACUETHBIX U KAUECTBEHHBIX
3a/iay, TUIaH BBITIOJIHEHUS MPAKTUYECKON pabOThl ¢ yU4ETOM HMMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHUIA;
JienaTh OCO3HAHHBIA BHIOOP, ApryMEHTHPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHUIO U TPOSBICHUIO JPYAHMIMH B 00JIacTH
(¢U3HUKN, TOCTOSTHHO TOBBIIIATH CBOW OOpPa30BATENBbHBIN M KYyJIBbTYPHBIN
YPOBEHb.



a

CaMOKOHTPOJIb, 3MOLMOHAIbHBIA HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JI€SATEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJE€Th HABBIKAMU I[I03HABAaTEJIbHOM peQuieKCUM KaK OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHMUI;

UCII0JIB30BaTh MPUEMBI peIeKCHU AJIsl OIIEHKH CUTYaIlUuU, BEIOOpA BEPHOTO
pelieHus;



YMETh OLICHWBATh PUCKM M CBOEBPEMEHHO INPUHHUMATh PELICHUS IO KX
CHIDKEHHUIO; NMPUHUMATh MOTHMBBI M AapryMEHTHl JAPYTHMX IpU aHaIU3e
PE3YIBTATOB JIEATEIBHOCTH;

OpPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M ApPryMEHTBI JPYTHX IIPU AHAJIU3€ pPE3YJIbTaTOB
NEATENbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTUX HA OIIMOKH.

B mporecce AOCTMXKEHHUS JTHYHOCTHBIX PE3YJbTATOB OCBOCHHUS MPOTPaAMMBI IO
buzuke s YpOBHS CpelHEro oOmero oOpa3oBaHHMs Y OO0ydYaroIIUXCs

COBEPIIECHCTBYETCS AMOITMOHATBHBIH WHTEIUIEKT, MIPEAIOIar afoIuiA
c(hOpMUPOBAHHOCTb:
« CaMOCO3HAHUS,  BKJIIOYAIONIETO  CIOCOOHOCTH  IMOHUMAaTh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HANPABICHUS Pa3BUTUA COOCTBEHHOM
AMOIIMOHATLHOM cdepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE, CIOCOOHOCTH aJalTUPOBATHCS K
SMOLIMOHAJIBHBIM M3MEHEHUSIM U MpPOSBIATH I'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHUBALIMH, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHXKEHUIO LENH
U ycrexy, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHHUE JIEHCTBOBATh, UCXOMSI U3
CBOMX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIOMEH CIIOCOOHOCTh IMOHUMAaThb 3MOLMOHAIBHOE
COCTOSIHME JpPYTUX, YYMUTHIBATh €ro IpPH OCYLIECTBICHUU OOIICHMUS,
CHOCOOHOCTb K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIOLUIUX CIOCOOHOCTH  BBICTpamBaTh
OTHOILIEHUSI C JAPYTUMHU JIOAbMH, 3a00TUTHCS, MPOSABIATH HHTEpEC U
paspeniaTb KOH(JIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K konity o6y4enus B 10 knacce nmpeIMeTHBIE Pe3yIbTAaThl HA YIITYOJIEHHOM YPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

NOHUMATh pPOJb (PU3HUKA B  SKOHOMHYECKOH, TEXHOJOTHYECKOU,
OKOJIOTHYECKOM, COIMAIBHOW ¥ OTHYECKOH cdepax IesaTeTbHOCTH
YeJIoBeKa, pojb U MeCTO (PU3UKH B COBPEMEHHOW HAYYHOU KapTHUHE MHPA,



3HAUEHUE OIHUCATEIbHON, CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHON W
MpOrHOCTUYECKOW  (QYyHKIUNA  (U3MYECKOW TEOpUM —  MEXaHUKH,
MOJIEKYISIPHON (PMBUKH M TEPMOJUHAMHUKH, POib (GU3UYECKOU TEOPUHU B
(opMHUpOBaHUU MIPEACTABICHUN O GU3HMUECKON KApTUHE MUPA;

pasnuyaTth yCIOBUSI IPUMEHUMOCTH MOJieei (PU3nUecKux Te U MPOoIecCoB
(siBJIeHUI): WMHEpIMadbHasg cUcTeMa OTCYETa, aOCOJNIOTHO TBEPIOE TEo,
MarepuagbHas TOYKa, PAaBHOYCKOPEHHOE JBWXKEHUE, CBOOOHOE MaJICHHE,
a0coJIIOTHO yripyrasi aedopmaius, aOCOMIOTHO YIPYyroe u aOCOJIIOTHO
HEYIIPYro€ CTOJIKHOBEHHUS, MOJEIM Ta3a, JKUAKOCTU U TBEPAOTO
(KpUCTAJUIMYECKOTO) TeJla, UeaabHbIN ra3, TOYCUHBIN 3apsijl, OJJHOPOIHOE
AIEKTPUUYECKOE TOJIE;

paznuyath yCJIOBHS (TpaHUIbI, OOJACTH) MPUMEHUMOCTH (U3UIECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJBb30BAHUS YACTHBIX 3aKOHOB;

aQHAJM3UPOBATh W OOBACHATH MEXaHMYECKUE TIPOIIECCHl U  SIBJICHUS,
UCIIOJIB3Ysl OCHOBHBIC MOJIOKEHHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIIHBHOCTh
MEXaHUYECKOTO JIBIWKEHMs, (HOPMYJIBI KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKCHMSI, TipeoOpaszoBanust [amuies i CKOPOCTH W TIepeMelieHus,
3aKkoHbl HbIOTOHA, TMPUHLOUAN  OTHOCUTENBHOCTM ['anmies, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUSI UMIYJIbca U MEXaHHYECKOM
SHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHMYECKOW SHEpruu,
YCIOBUSl paBHOBECUs TBEPAOTO Tejla), NPH HSTOM HCIOJIb30BaTh
MaTeMaTHYECKOE BbIPAKEHNUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTHU
¢du3nuecknx 3aKOHOB: TpeoOpa3zoBaHui ['amuies, BTOPOro U TPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HUMIIYJbCAa W MEXAHUYECKOU
SHEPI'uH, 3aKOHA BCEMHUPHOTO TSATOTEHHS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHl U SIBICHUS, UCTIONB3YS
ocHoBHBIe TmoN0keHUsT MKT wu 3akoHBI MOJEKyIsspHOW GU3UKH U
TEPMOAMHAMUKHU (CBSI3b JIaBJICHUS UJCAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueu TEIUIOBOIO ABHXKEHUS M KOHILICHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEpPATyphl BEIIECTBA CO CPEIHENM KUHETHYECKOU
SHEPruei TEIIOBOr0O ABUYKEHHUS €r0 YacTHll, CBSI3b JIABICHUS UIEATIBLHOTO
raza C KOHIEHTpaUMEd MOJEKYJ M €ro TeMIIEpaTypor, YpaBHEHUE
MenpaeneeBa—Kianeiipona, mnEpBbIA 3aKOH TEPMOJAWHAMUKH, 3aKOH
COXpaHEHHMsI PHEPIHHU B TEIUIOBBIX MPOIECCax), MPU I3TOM HCIIOIb30BAThH
MaTEeMaTHYE€CKOE BbIPAYKEHUE 3aKOHOB, YKA3bIBATh YCIOBUSI IPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—Knanelipona;



aQHAJM3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBJICHUS, UCIOJIb3Ys
OCHOBHBIE TIOJIOXKEHHUSI M 3aKOHBI JJICKTPOJAUHAMUKHU (3aKOH COXpPaHECHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHLHUI CYIEPIO3UIMN DIEKTPUUECKUX
NOJIEHM, TIPYU ATOM yKa3blBas YCJIOBHUS NPUMEHHMMOCTH 3akoHa Kysona, a
TaKXE€ MPAKTUUECKN BaXKHBIE COOTHOUICHMS: 3aKOHbI OMa g y4yacTka
LHeNU W U1 3aMKHYTOM DJIEKTPUYECKOM Lienu, 3akoH JIxoymnsa—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBaTh (DU3UUECKUE TPOIECChl M SIBJICHUS, HCIOJIb3YS BEIWYUHBI:
NepEMELEHNUE, CKOPOCTh, YCKOPEHNE, UMITYJIbC TEJIAa U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbI, IaBJICHUE, MOTECHIHMAIbHAS SHEPT U, KHHETUYECKast SHEPTus,
MeXaHH4YecKasi dHeprusi, paboTra CUJIbl, HEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
CUla TSIXKECTH, CWJIa YNPYrOCTH, CUJa TPEHUS, MOIIHOCTb, JIHEPrus
B3aMMOJICHCTBUS Tena ¢ 3eMIEN BOIU3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTrOi
nedopMaliy NMpY>KUHBI, KOJIUYECTBO TEIUIOThI, a0COJIIOTHAS TeMIlepaTypa
Tena, paboTra B TEPMOJMHAMHKE, BHYTPCHHSISI DSHEPrUs HJICAIHHOTO
OJIHOATOMHOTI'O Ta3a, paboTa MACaTbHOTO ra3a, OTHOCUTEIbHAS BIaKHOCTh
Bo3ayxa, KIIJ] naeambHOTO TEIJIOBOTO JBUTATENS; JIEKTPUYECKOE ITIOJIE,
HaIPsKEHHOCTD AJIEKTPUYECKOTO MOJIsL, HANPSKEHHOCTD I0JI TOYEYHOT' O
3apsja WIK 3apspKEHHOrO 11apa B BAKYyME M B JIUAJIEKTPUKE, TOTEHLIAAI
AJIEKTPOCTATUYECKOTO I0JIS, Pa3HOCTh IOTEHUHAIOB, JJIEKTPOABUKYIIAS
CuJjia, Cuia TOKa, HAIPsHKEHHWE, MOLIHOCTh TOKA, 3JIEKTpUYeCcKasi EMKOCTh
IUDIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIECHHME  ydyacTKa  Lenu ¢
IIOCJIE0BATEIILHBIM U MapajuIeIbHBIM COCAUMHEHUEM PE3UCTOPOB, YHEPT U
3JIEKTPUYECKOTO MOJIs1 KOHAEHCATOPA;

OOBSICHATh  OCOOGHHOCTH  TPOTEKaHUS  (PU3NYECKUX  SBICHHI:
MEXaHMYECKOE JIBMIKCHHE, TEIUIOBOE JBW)KCHUE YaCTHL[ BEUIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIKeHHUE, nuddy3us, ucrapeHue,
KUIICHUE U KOHJCHCALUs], IUIABJICHUE U KPUCTAJUIN3alsl, HAIIPABIECHHOCTh
TEIUIONIEPEIaut, JICKTPU3alUs TeJl, SKBUNOTECHUNAIBHOCTh ITOBEPXHOCTH
3apsKEHHOT' 0 MTPOBOJIHUKA;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3UYECKON BEIIMYUHBI OT
JIPYrOM C HCTIOJIb30BaHUEM MPSAMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCHpOBaTh pe3ylbTaThl MOJYYEHHOM 3aBUCUMOCTH
¢usnuecknx BeMMYUH B BHAE TpadukoB ¢ Y4ETOM aOCOITIOTHBIX
NOTPEIIHOCTEX  HM3MEPEHUM, JenaTh  BBIBOABI IO  pe3yJbTaTam
WCCJIEIOBAHUS;



MPOBOJUThL KOCBEHHBIC H3MEPCHHUS (U3UYCCKUX BEIUYHUH, IMPU ITOM
BBIOMpATh ONTHMAJBHBIA METOJ WM3MEPEHHS, OIEHWBATh aOCOIOTHBIC U
OTHOCHUTENIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI IO MPOBEPKE MPEIOKEHHON TUITOTE3BI: TIIAHUPOBATh
AKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAIM3UPOBATh
NIOJIYYCHHBIE PE3YJIbTaThl W JeJaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOro1aTh MpaBmiia 0€30MacHOro TPY/ia PH MTPOBEICHUH UCCIICIOBAHNINA B
pamKax y4eOHOT0 IKCIICPUMCHTA, IPaKTUKyMa u
y4eOHOMCCIICIOBATEIILCKOM 1 MPOCKTHOM JAEATEIHHOCTH C UCTIOJIb30BAHHEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemarh pacy€THBIE 3aJa4d C SBHO 3aJ]aHHOH W HESIBHO 3aJIaHHOUN
¢u3HUecKol MOJIeIbI0: Ha OCHOBAaHWUHW aHAIM3a yCIOBUS OOOCHOBBHIBATH
BbIOOp (u3nMueckol Mojenu, OTBevawIlliel TpeOoBaHUSAM 3ajadH,
NPUMEHSATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3NICCKUX
TEOpUW TIPH MCIIOJIH30BAaHUM MAaTEMaTHYECKHX METOJIOB PEIICHHS 3ajad,
IIPOBOAUTH PAacu€Thl HA OCHOBAaHMHM MMCIONIUXCS JIAHHBIX, aHAJTU3UPOBAThH
PE3YNIBTaThl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YIETOM MOTyYEHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHWM U3
pa3HBIX pa3[eioB Kypca PU3MKH, a TaKKe UHTETpaluy 3HAaHUW U3 APYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTHYECKYIO
[EMOYKY PACCy>KJEHUM C OMOPO Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBIICHUS,

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMUS IS OOBSICHEHUS OCHOBHBIX
MPUHIIMIIOB PabOThI U3MEPUTETBHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOICTB U
TEXHOJOTUYECKUX MPOIECCOB;

IPUBOIUTH PUMEPHI BKJIa/1a POCCUNUCKHX U 3aPYOCKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE TMPOIIECCOB OKPYKAIOIIETO MHpPA, B
pa3BHUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAM3UPOBATH U OIICHUBATH MOCIECACTBUS OBITOBOM M MIPOU3BOJICTBEHHON
JESTENHPHOCTH YEJIOBEKAa, CBSA3aHHOW C (PU3MYECKHMMH TMPOIECCaMHU, C
MO3UIUHN PKOJIOTHIECKON 0€30MacHOCTH, MPEACTABICHUA O PaIliOHATBHOM
IPUPOJIOTIOIH30BAHNH, & TAK)KE€ PasyMHOM HCIOIB30BAHUU JTOCTHKCHHM
HAYKd W TEXHOJOTHH IS JaJbHEHIIETO pPa3BUTHS YEIOBEUECKOTO
00111eCTBa;

MPUMEHSTh pa3udHbIe COco0bl paboThl ¢ WHpOpMmalmend (GpuzndecKoro
COIepKaHUsI C WCIOJb30BAHMEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX



TEXHOJOTUH, IPH 3TOM HMCHOJIB30BATh COBPEMEHHBbIE HH()OPMALMOHHBIE
TEXHOJOTUU JJI TOUCKA, NEpepadOTKU M MpeAbsIBICHUS Y4YeOHOU U
HAy4HO-TIOMYJISIPHOW MH(OPMAaIK, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uH(bOpMaLMK, TOJYYEHHOW U3 PA3NUYHBIX HCTOYHHUKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4yaemMylo  HH(OpManuo U OUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(POpPMALIUK;

IPOSBIIATD OpraHu3allOHHbIE U NO03HABaTEIbHBIC yMeHUs
CaMOCTOSTEILHOTO MPUOOPETEHNSI HOBBIX 3HAHUN B IPOLIECCE BHITOJIHEHUS
IPOEKTHBIX U YUYEOHO-UCCIEeI0BATENCKUX PadoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IUYHbIX COLMAIBbHBIX pOJEH,
IUTAHUPOBATH Pa0OTy TPYIIbI, pAlMOHAIBHO PACIpPENeNsTh A TEIbHOCTD
B HECTaHJApTHBIX CHUTyalUAX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBbI;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpoeccuoHalbHON AESTENIBHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K konity o06y4enus B 11 knacce npeIMETHBIE PE3YJIbTATHI HA YIITYOJIEHHOM YPOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb (PU3UKH B IKOHOMUUYECKOM, TEXHOJIOTUUECKOU, COIIUATBHOM
U ITHYECKOM cdepax AesTENHHOCTH YEIOBEeKa, POJb U MECTO (PUBHKHU B
COBPEMEHHOW HAYYHOUM KapTHHE MHUpa, POJb ACTPOHOMHUU B MPAKTUUECKON
JESTEHHOCTH YeJIOBEKa M JalbHEHIIeM HayYHO-TEXHUYECKOM pPa3BUTHH,
3HAYCHUE OIUCATEIIFHOM, CHCTEeMATU3UPYIOIICH, OOBSCHUTCIBHOU U
MPOTHOCTUYECKOW (YHKIUN (U3UYECKOW TECOPUHM — DJICKTPOIWHAMHKH,
CHEIUATbHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW (U3HKH, POIb
buzmdeckoir Teopur B (POPMHPOBAHMHU TIPEACTABICHUN O (Pu3MUEeCKOM
KapTUHE MHpa, MeCTO (U3MYECKON KapTUHBI MHpa B OOImEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABIICHUI O PUPOJIE;
pas3nuvaTh yCIOBUS MPUMEHUMOCTH MO/JIEIeH (PU3MYEeCKUX Tell ¥ IPOIIECCOB
(s1BIIEHMIT): OJHOPOTHOE SICKTPHUECKOE U OJHOPOJIHOE MArHUTHOE TIOJI,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTHYECKUN MAasTHUK, WJI€aTIbHBIN
IPYKUHHBIHA MasITHUK, rapMOHUYECKUE BOJTHBI, UJICTbHBIN
Kosie0aTebHBIN KOHTYp, TOHKAS JIMH3a, MOJICNIC aToMa, aTOMHOTO Sipa U
KBAaHTOBOM MOJICIH CBETA;

paznuyath ycloBUSA (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (DHU3NIECKUX
3aKOHOB, TIOHMMATh BCEOOIIMI XapakTep (yHIaMEHTaIbHBIX 3aKOHOB H
OTPaHUYCHHOCTH UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TMIOJOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEUUalbHOW  TEOPUHM  OTHOCUTENIBHOCTH  (3aKOH  COXpPaHEHHUS
NEKTPUYECKOro  3apsaa, cwia Awmmepa, cwia JlopeHna, 3akoH
JNEKTPOMAarHuTHOM  uHAYKUMH, TnpaBwio Jlernma, cBa3p  OJIC
CaMOMHAYKIIMH B 3JIEMEHTE JJIEKTPUUECKOU LIETH CO CKOPOCThIO U3MEHEHUS
CWJIbl TOKa, TIOCTYJaThl CHEUUATbHOM TEOPHUHM OTHOCUTEIBHOCTU
OUHINTeHHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIEC MPOLECCHI U SBJICHUS, UCIOIb3Ys
NOJIO)KEHUsSI ~ KBaHTOBOM  (¢u3uku  (ypaBHeHHUE  ODHHIITEHHaA I
dotorddexra, nepBblil 1 BTOpoil mocTynatsl bopa, NpuHIUI COOTHOLIEHUS
HeonpenenéHHocted ['eiizenOepra, 3aKOHbI COXPAaHEHHs 3aps/lOBOTO U
MacCOBOT'0 YHUCEI U YHEPTUU B SJAEPHBIX PEAKIMIX, 3aKOH PaJuOaKTUBHOTO
pacrana);

ONMKCHIBATh (DU3UYECKUE TPOLECCHl M SIBJICHUS, HCIOJIb3Yys BEIUUYHHBI:
HaIPSYKEHHOCTD JIEKTPUYECKOTO TMOJIs, MOTEHIHUAN 3JIEKTPOCTATUYECKOT O
0JIs1, PA3HOCTh MOTEHIIUAJIOB, JIEKTPOABIKYIIAs CUJIA, UHIYKIUS



MAardmMTHOTO IIOJIA, MarHuTHBIN IIOTOK, CHJIa AMHepa, HHAYKTUBHOCTD,

QJICKTPOABWIKYIIAA CHJIa CAMOMHAYKIOWH, OHCPIrud MArHuTHOIO I10JIA

IMPOBOJHUKA C TOKOM, peJ'ISITI/IBI/ICTCKI/Iﬁ HMITYJIBC, ITOJIHAA SQHCPTIHA, DOHCPIHUA

MOKOsI CBOOOTHOM YaCTHUIIbI, SHEPTHUS U UMITYJbC (DOTOHA, MAaCCOBOE UUCIIO

U 3apiaj aapa, SHCPrus CBA3U Apa,

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUs  (DUIUYECKUX  SBJICHUM:
AIEKTPOMarHuTHas UHIYKIUS, CaMOMHIYKIIHS, pE30HaHC,
uHTep(epeHLns BOJH, NU(paKius, AUCHEPCHs], TIOJHOE BHYTPEHHEE
oTpaxenue, (orosnekrpuyeckuii 3¢pdext (poroaddekr), anpda- u
OeTa-pacnajpbl sjep, raMMa-u3iydyeHue sjaep, pu3ndeckue MpUHLHUIIbI
CHEKTPaAJIbHOIO aHaliu3a U paboThI Jlazepa;

OTNpeeNITh HAMlpaBIeHUE UHIYKIIMA MarHUTHOTO MOJIsl MPOBOJAHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTh M300pa)k€eHHe, CO37aBaeMOE€ IUIOCKMM 3€pKajoM, TOHKOMN
JMH30M, U paCCYUTHIBATh €0 XapaKTEPUCTUKU;

NPUMEHSITH OCHOBOMOJATraloI1e ACTPOHOMHYECKHE TMOHSATHUS, TEOPUH U
3aKOHBl IS aHaidu3a MW OOBICHEHUS (PU3NYECKUX TPOIECCOB,
POUCXOJISAIINX B 3BE3/1aX, B 3BE3THBIX CUCTEMAaX, B MEKTallaAKTUUECKON
cpele; ABMKEHUsI HeOECHBIX Tell, IBOJIOLUH 3BE3/1 U BeeneHHol;
IPOBOJIUTh HCCIEAOBAHWE 3aBUCUMOCTEH (PU3UUECKUX BEJIUYUH C
UCIIOJIb30BAHUEM IIPSIMBIX HM3MEPEHHUH, IPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHPOBaTh pE3yJbTaThl IOJTYYEHHONM 3aBHCHUMOCTH
(¢u3nyeckux BEIMYMH B BHUAE TIpadUKOB C YYETOM aOCOJIIOTHBIX
NOTPEIIHOCTEN  W3MEPEHHUH, JleJaTh BBIBOABI 10  PeE3yJbTaTaM
UCCIIEI0BAHNUS;

IPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIUYUH, IPU 3TOM
BBIOMPATH ONTUMAJIbHBINA METO/I U3MEPEHMS, OLIECHUBATH A0COIIOTHBIE U
OTHOCUTEJBHBIE IIOIPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHUI;
OPOBOAUTH ONBITHI [0 IPOBEPKE MPEVIOKEHHOM TMIIOTE3bI:
IUIAaHUPOBAaTh  JIKCHEPUMEHT,  COOMpaTh  HKCHEPUMEHTAIbHYIO
YCTaHOBKY, aHAJU3UPOBATh MOJIYyYEHHBIE PE3YJIbTAThl U J1€JATh BBIBOJ
0 CcTaTyce NpeJI0KEHHOM TUIIOTE3bI;

ONMCHIBATh METO/BI ITOJIYYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;
coOmonate mpaBwia  0e30macHOro  TpyJda TMpH  IPOBEACHHUU
UCCIIEIOBaHUI B paMKax y4yeOHOro J3KCHEpPUMEHTA, NMpakTUKyMa H
y4eOHOMCCIIEIOBATEILCKOM M TMPOEKTHOM  NESITEIbHOCTH  C
UCTOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPOHCTB M JIaDOpaTOPHOTO
000pyTI0BaHMS;



pelarb pacuy€THBIC 3aJadyd C SIBHO 3aJaHHOW U HESIBHO 3aJaHHOU
(u3ndyeckold MOZAENBIO: Ha OCHOBAaHMM aHalIM3a YCJIOBHs BBIOUpATH
(u3nyuecKkre MOJIEeIu, OTBEYAIIIUe TPEOOBAaHUSAM 3aJaul, IPUMEHATh
(opMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3UUECKUX TEOPU I
IIPY HCIOJIb30BAHUM MAaTEMaTHUYECKUX METONOB pELICHUs 3ajaady,
IIPOBOAUTH  Pacy€rTbl Ha  OCHOBAaHUM  MMEKOIUXCSA  JAHHBIX,
AQHAJIU3UPOBATH PE3YJIbTATBl U KOPPEKTUPOBATH METOJABI PELICHUSA C
y4ETOM ITOJIYYEHHBIX PE3YIbTATOB;

pemarh KauecTBEHHbIC 3a7aud, TpeOyrolue MpUMEHEHUs] 3HAHUM W3
pa3HbIX pa3leNioB Kypca (U3MKH, a TaKXKe WHTerpaluud 3HaHUM H3
APYTUX TPEAMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh
JIOTUYECKYIO LIENIOYKY PACCYKACHUN C OIMOPOU HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUS I OOBSICHEHHUS OCHOBHBIX
OPUHIMIIOB  pabOThl  M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLIECCOB;

NPHUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX M 3apyOeI)KHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, B OOBSICHCHHE IMPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU W TEXHOJIOTH;

aHAIM3UPOBaTh W OICHWBATH  IOCJIEJACTBUS  OBITOBOH W
NPOW3BOJICTBEHHON  JCATENPHOCTH  4YEJOBEKa,  CBS3aHHOW ¢
(U3NIECKUMU TPOTIECCAMHU, C TTO3UITHI SKOJOTHIECKON 0€30MMacHOCTH,
NPEJCTaBICHUH O palMOHAIHFHOM IPHUPOIONOIL30BaHUH, a TaKXKe
pa3yMHOM HCIIOJIb30BAHUN JIOCTIDKEHWH HAayKW W TEXHOJIOTHH ISt
TaJTbHEHTIIETO Pa3BUTHS YEIIOBEUYECKOTO OOIIECTBA;

OPUMEHATh  Pa3IMYHBIE  CHOCOOBI  paboThl C¢  umHOOpMaIHEH
(GU3NYIECKOro  COoACpX)aHWs C  WCIOIB30BAHHEM  COBPEMCHHBIX
UHPOPMAITMOHHBIX ~ TEXHOJOTHH, TPH  3TOM  HCIOJIH30BATh
COBpPEMEHHbIC  HH(POPMAIMOHHBIE  TEXHOJOTUU IS  TIOHCKa,
nepepaboOTKu ¥ TPEAbSIBICHHUS YYeOHOW U HAYYHO-TIOMYJISIPHON
uH(pOpMAINK, CTPYKTYPUPOBAHUS WM HMHTEPIPETAIIMN WH(GOpMAIIIH,
MOJIYYCHHON M3 PA3TMYHBIX UCTOYHUKOB, KPUTHYECKH aHAN3UPOBATH
nojiyqaeMyro WHGOPMAIMIO W OIICHHBATh €€ JIOCTOBEPHOCTh KaK Ha
OCHOBE HMMEIONIUXCSl 3HAHWW, TaK U HAa OCHOBE aHaIW3a MCTOYHUKA
uHpOpMaIIHH;

NpOSIBIIATh ~ OPTaHW3allMOHHBIE W TO3HABAaTEIbHBIE  YMEHUSA
CaMOCTOSITETILHOTO TMPHOOPETEHUS HOBBIX 3HAHWW B TIpoIecce
BBITIOJTHEHUS TPOCKTHBIX U yU4eOHO-UCCIIEA0BATEIILCKUX PAdOT;



« paboTaTh B Ipynme ¢ UCHOJHEHHEM Pa3IUYHBIX COLIMAIBHBIX POJIEH,
IUIaHUPOBaTh  paboTy  TPYIIbI,  PAMOHAJBHO  PacHpPEelesaTh
JEeSATENbHOCTh B HECTaHAAPTHBIX CHUTYalMsX, aJ€KBaTHO OLIEHUBATH
BKJIaJ] K&KI0I0 U3 YYaCTHUKOB IPYIIbI B PEIICHHE pacCcMaTpUBAEMON
npo0JIeMB;

*  MPOSIBJISITH MOTHBALMIO K OyyIIel MpodecCuOHaNbHON IEATEIbHOCTH
o

CIENUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TPOQuIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No (uudpossbie)
w/n HaunMeHoBaHHe pa3aejioB U TEM NMIPpOorpaMmMmabl Beero KOHTPOJH)HBIC HpaKTquCKI/Ie 06pa3OBaTeﬂbeIe
padoThbI padoThI pecypeel
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITPUPO/IBI
11 Hayunslii MeTO1 MO3HAHUS TPUPO B 3 1 bubnuoreka [IOK
Hroro mo pazueny 3
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 bu6moreka [IOK
2.2 JlnHamuka 10 1 bu6mmoreka [IOK
2.3 Craruka TBEPAOTO TENa 4 bu6mmoreka [IOK
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 8 1 bubnuorexa [JOK
Utoro no pazneny 32
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 13 1 bubnuorexa [IOK
3.2 TepmoanHamuka. TennoBble MalTuHbI 15 1 bu6mmoreka [JOK
ArperatHblie cocTosiHUS BetiecTBa. Da3oBbie
3.3 12 1 bubmuoreka [JOK

Mepexo bl




Hroro no pazneny

40

Paznea 4. QJIEKTPOJAUHAMUKA

4.1 DneKTpuUecKoe MoJje 15 bubnuorexa [JOK
4.2 [ToCTOSIHHBIN EKTPUYECKUIN TOK 22 bubnuorexa [JOK
4.3 Toxu B pa3nu4HbIX cpesiax 6 bubnuorexa [JOK
Hroro mo pazueny 43
Paznen 5. ®PUSHUECKHWIN MIPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16 bubnuoreka [JOK
Hroro mo pazgeny 16
PezepBHoe Bpemst 2 bubnuorexa [JOK
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 16




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3ie/ioB U TeM (ungposkre)
s NPOrpaMMblI Beero KoutposbHubie | IlpakTuueckue o0pazoBaTe/bHbIe
paGoThI padoThI pecypeel
Paznea 1. DJIEKTPOJINHAMUKA
11 MaruauTHOE TI0J1€ 12 1 bu6moreka [IOK
1.2 DNeKTpOMarHUTHAs MHIAYKLINS 12 1 bubnuoreka [JOK
Hroro mo pazgeny 24
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4ecKkrue KoaeOaHus 9 bu6moreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 10 bubnuoreka [JOK
MexaHHUYECKUE U AIIEKTPOMATrHUTHBIC
2.3 BOJIHEL 10 1 bu6mmoreka [JOK
2.4 Onruka 20 1 bu6mmoreka [JOK
Utoro no pazneny 49
Pazzea 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
3.1 Ocnoser CTO 4 1 bu6mmoreka [JOK
Wtoro mo pazneny 4




Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJHOBOM Jyanu3m 10 bubnuorexa [JOK
4.2 ®dusuka aToma 5 bu6mmoreka [{OK
®dwu3mMKa aTOMHOTO SIpa ¥ 3JIEMEHTapHBIX
4.3 qacThL 5 bubnuotexa [JOK
Wroro mo pazueny 20
Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKHN
5.1 DNIeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 bubnuotexa [JOK
Hroro mo pazgeny 7
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
bu6mmoreka [IOK,
Z.LABS
6.1 OuznyecKuil NpPakTUKyM 16 16 «IIudpossie
1a00paTOPUN»
(Touka pocra).
Utoro no pazneny 16

Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE




Cucremaruzanuys u 00001eHue
MPEMETHOTO COJICP)KAHUS U OIbITa

71 NEATENBHOCTH, IPHOOPETEHHOTO MPH 14 bubnmorexa LHOK
n3ydeHnn Kypca ¢usuku 10 — 11 kimaccos
Hroro no pazneny 14
PesepBHoe Bpemst 2 bubnuotexa [JOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 16




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Ouzuka, 10 wiacc/ Mskume I'.4., byxosues b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«IIpocsemenue»

e ®usuka, 11 xmacc/ Mskumes I'.JI., Byxosues b.b., Hapyrun B.M. mnoa
penakmueit [lapdentreBoit H.A., AkinonepHoe o0miectBo «M31aTeancTBO

«HpOCBCI_HeHI/IC»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
3amaunuk no ¢uszuke 10-11 xmacc /PeimkeBuy A.Il. OOO "IPO®DA" 2001r.;
Mertoandeckue pexomenaanuu "Jlaboparopusie padotsl o pusuke" / Z.LABS

«Iudpossie madbopatopum» 2023r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



bu6mnorexa IIOK



