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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHWUU K pe3yjbTaTaM OCBOCHHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomux OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCIEI0BATEIbHOCTh U3YUEHHUS TEM M pPa3JeioB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4aroIIMUXCs.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kypca ¢GuU3MKH YriayOJEHHOTO YpPOBHS TO3BOJISIET PEaM30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHupyeMble pe3ysbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnénHoM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOIXO0/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYECHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[IporpaMmMa 1o ¢Gu3MKe KMeEeT MNPUMEPHBIA XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
NOJIXOJOB K NpenofaBaHui0 (U3MKK Ha YriayOJEHHOM YypOBHE NHpPHU YCIOBUHU
COXpaHEHHs 00s3aTETFHON YaCTH COAEPIKaHUS Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOAbI, BBICTyIas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLIkonpHbI Kype HU3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUU ONpENeIwIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pAA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaMHEH BOKPYr (Qu3Myeckux Teopuid. Benymum B Kypce sBisieTCs
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanuys OpeAnonaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMmarpuBaroTCs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. s ¢pusuku peanuzanus 3THxX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAJIbHbIE YYEHHUECKHE OIBITHl MPH H3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyuae mpakTukym
npoBoauTcs 6o B koHIE 10 m 11 kmaccos, mubO ToOCIEe MEPBOTO U BTOPOTO
MOJYTOJANN B KaXKJIOM U3 3TUX KJIaccoB. BTopoii crnocod — 3To uHTerpamust padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHHE, KOTOPOE TMPOBOAMTCA 1O PYKOBOJACTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PadOT OCYLIECTBIIAETCS
YY4aCTHHKaMHU 00pa30BaTEIbHOrO MPOLEcca UCXO0I U3 OCOOEHHOCTEW OYPOUHOTO
IUTAHUPOBAHUS W OCHamleHus kaOunera ¢usuku. [Ipum »TOoM obecmeunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DPM3MUECKUX BEJIWYUH U IMOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 3aJJaHHOW (PU3NYECKOW MOJEIbIO, MO3BOJISIOUINE IPUMEHSATh U3yUYEHHbBIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
NPUMEHEHHE 3HAaHUI U3 Pa3HbIX pa3aenoB. 111 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPYXKArOIIEH JKHU3HU, TpeOyrolue BbIOOpa (pU3ndecKon
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUsA JOJKEH M3y4daTbCAd B YCIOBHUSAX MPEAMETHOrO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o (pu3nke yaeHU4eCKux
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpanoHHOe 00oOpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYHBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHAE€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHnueckue KOMIUIEKTHI
7ab0opaTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TIOCTPOCHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOPHUHi.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHHE HWHTEpeca M CTPEeMJICHUS OOydYarouuxcsi K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yJbTaTa MU3yuyeHUs] OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHupOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HMUCCKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3yyeHus Kypca GU3MKU Ha YPOBHE CPEHETO 00I11ero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(dbopMUpOBaHNHE YMEHUN NPUMEHATh TEOPETUUECKUE 3HAHUS Il OObSICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JlaHue (PU3NYECKON
MOJENIN, AJEKBaTHOW YCJIOBHMSM 3a/auyd, B TOM 4YHUCIE 3aJa4 HWH)KEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPEy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOTO IUIAHWUPOBAaHUS M IPOBEICHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICSATECIILHOCTH;

pa3BuUTHE HHTEpeca K chepaM npodeccuoHaNbHON NeSTeNIbHOCTH, CBSI3aHHOM
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIEIHATBEHOCTAM (DPU3UKO-TEXHIUUECKOTO TPOQHIISL.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE IMEpeueHb J1adopaTOpHBIX U
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelIaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COJEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. Hayunbiii MeTO O3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMOo3HaHus Npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3WYECKUX BEIMYUH (QHAJIOTOBBIE W IH(POBHIE
U3MEpUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIIECCOB (MaTepUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TEJO0, UACATbHAS )KUAKOCTh, UJICAJIbHBIN Ta3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepeHune cuiibl TOKa U HAPsHDKEHUS B 1IENU MOCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit no ¢usuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BEJIMYHUH MPU MOMOIIYA KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast mu oOpaTHast 3a7]a4u MEXaHUKHU.

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

[Tepemelnienne, CKOpOCTh (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX MPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHune nepeMeleHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKUA OT BPEMEHU U UX
rpaduky.

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.

KpuBonuHeitHoe  aBvkeHue. [IBUKEHHE  MATepUAIBHOM TOYKH IO
OKPY>KHOCTH. YTJOBas MU JMHEWHas CKOpocTh. Ilepmoa u yacrtora oOpaieHwus.
[lenTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TAHT€HIMAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTepUaIbHOU TOUKH.



TexHuyecknue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUYKEHUE CHAPSAIOB, LEIHBIE, LIECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBHDKCHUS.

Crioco0bI ucceI0BaHusl IBKEHUIA.

Nnmroctpanys npenesbHOro Nepexoa U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCIIOJIb30BAHUEM MEXAHU3MOB.

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

Habmonenue ABMKEHHUS Tena, OpOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEW JIBUKEHHUS OJHOTO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

H3mepeHne yCKOpeHHs MPU MPSAMOIMHEIHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO NaJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuyenue NBUKEHHUS Tena, OpOIIEHHOT0 TOpU30HTANIBHO. [IpoBepka runoTessl
O MpAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JaJbHOCTBIO IMOJETA H
Ha4aJIbHOM CKOPOCTBIO Tea.

W3yyeHue IBHKEHHS Tella MO0 OKPYKHOCTH C IOCTOSHHOW II0 MOZIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTH NIEPHOJA OOpAIIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro apameTpoB.

Tema 2. lunamuxa.

IlepBeiii 3akoH HproroHa. MHepumaneHble cuctemsl otcu€ra. [IpuHumn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble cUCTEMBI OTcuéTa (OmpeleseHue,
IPUMEPHI).

Macca tena. Cuna. [lpuHiun cynepno3uiuu Cuil.

Bropoii 3akoH HproToHa 1151 MatepranbHON TOYKH.

Tpernii 3akoH HproToHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTALMOHHOW H
WHEPTHON MAaCCBI.



Cuna TsbxecTd. 3aBUCUMOCTb YCKOPEHHUS CBOOOIHOTO MaJIEHUs OT BBICOTHI HaJl
MMOBEPXHOCTHIO IJIAHETHI M OT TeorpadudecKoil mmpoThl. JIBuKeHNE HEOSCHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenne. Cuiia TpeHUs CKOJIbKEHUS U CUJIa TPEHUS TTOKOS.
Koaddumment tpenus. Cuna COnpoTUBICHUS MPU ABMKCHUH TeJa B KUIKOCTH UITH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIINITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPIUATBHBIX U HEMHEPIMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMTO OTHOCUTEIBHOCTH.

Kauenue AByX HWIMHAPOB WJIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIbHO HEMHEPIIUATBLHON CUCTEMbI OTCUETA.

CpaBHEHUE PaBHOJEHCTBYIONIEH TPUIIOKEHHBIX K TEITy CHII C IPOU3BEACHUEM
Macchl T€Jla Ha €ro YCKOPEHHE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHUKAIOUIUX B PE3yJIbTaTE B3aUMOJICHCTBUS TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

H3mepenne paBHOJEHCTBYIONIEH CUJT TIPHU JIBM)KCHHHM OpyCKa MO0 HAKJIOHHOM
MJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCUMOCTH BPEMEHM JBWIKEHHUS Opycka IIo
HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro MacChl.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON Yepe3
JErKuii OJIOK.

N3mepenue koddduiiieHTa TpeHUsl MO BEJIWYHWHE YIJIOBOro KO3 duimeHTta
3aBucHUMOCTH Frp(N).

HccnenoBanne nBrkeHHsI OpycKa MO HAKIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
Kod(puIeHTOM TpEHUSI.

N3yuenne nBUXKEHUS TPy3a Ha BaJTy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEpAOe Tenmo. [locTymarensHOe W BpamiaTeIbHOE JBUKEHUE
TBEpIOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpamleHus. [lnedo cuibl.
CnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.



YcnoBust paBHOBECHS TBEPAOIO TENA.

YcroitunBoe, HEyCTOMUNBOE, O€3pa3TUnIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IIPOLECCHI: KPOHILUTEWH,
CTPOUTEINIbHBIN KpPaH, peIIETYaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKyM.

HccnenoBanre yCIIOBHM paBHOBECHS TBEPIAOTO TeNld, HMEIOLIErO0 OCh
BpAILCHUS.

KoHCcTpynpoBaHHe KPOHIUTENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENIA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coxpaneHusn é mexaHuxe.

MMnynbsc MaTepuaabHON TOUYKU, CUCTEMBI MaTEpUaIbHBIX TOYEK. LleHTp Macc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

MMmysibC CHITBI M I3BMEHEHHUE UMITYJIBCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

MoMeHT umnysbca MaTepUalIbHOW TOYKM. lIpencraBieHune O COXpaHEHHH
MOMEHTA UMITYJIbCAa B EHTPAJIbHBIX MOJIAX.

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

MoIHOCTS CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW JHEPTUN MATEPUAIBHOW TOUKH.

[loTeHUMaNbHBIE W HENOTEHUMANbHbIE CHJbl. lloTeHIManbHas »Heprus.
[ToTenmmanbHas sHeprus ynpyro nedopMupoBaHHOW Npyx uHbl. [loTeHmanpHas
DHEPIus TeJjla B OJHOPOJIHOM I'PaBUTALMOHHOM noJie. [loTeHnuanpHas sHeprus reia
B TPAaBUTALIMOHHOM IOJI€ OJHOPOAHOro mapa (BHyTpH W BHE Mmapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMHYECKAsE CKOPOCTb.

CBs13b pabOThI HEMOTEHUUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI T€Jl. 3aKOH COXPAaHEHHS MEXaHUYECKON IHEPTHUU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymim i WACATbHOM XHUAKOCTU KaK CIEICTBHUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON IHEPTUH.

TexHuyeckne yCcTpoucTBa M TEXHOJIOTMYECKHUE MTPOLIECCHI: JBHKEHUE PAKET,
BOJOMET, KONEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOM, GUTYPHOE KaTaHNWE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

N3mepeHune MOITHOCTH CHUJTBI.

W3meHeHne sHepruM Teja MPU COBEPIICHUN PadOTHI.



B3auMHble TIpeBpalllcHUs] KMHETHYECKOW W TMOTEHIMAIBHOW DHEPTUM IPU
JEWCTBUU HA TEJIO CUJIbI TSXKECTH U CHJIbl YyIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOIHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepeHne nMmmyJsibca Telia o TOpMO3HOMY MYTH.

N3mepeHue CUitbl TSITH, CKOPOCTH MOJIETHU SJIEKTPOMOOUIISE U MOUTHOCTH CHUJIBI
TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJILCOM CHUJIBI.

HccnenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHrne KHHETUYECKOM SHEPTUHU TeJIa 10 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHHS MOTCHIMAIBLHON YHEPTUM MPYKUHBI C padOTON CUIIBI
TPEHUSI.

Onpenenenue padbOThl CHIIBI TPEHHS TPHU JIBIXKEHHM Tella MO HAKJIOHHOU
IJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KMHeTnyeckorn Tteopun (MKT), ux
omnbITHOE 00ocHOBaHue. [lnddy3us. bpoyHOBCKOe NBHKEHHE. XapaKTep IBHKCHHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BelIeCTBA. Mojaenu CTpOeHHs ra3oB, KUIKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHWE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTostHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u crnocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcusi.

Mopenb uiealbHOro ra3a B MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU: YACTHUIIBI
rasza ABWKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomatoTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoliieccsl B
UJCIbHOM Ta3e C TIOCTOSHHBIM KOJMUYECTBOM BemlecTBa. | 'paduueckoe
MPE/ICTaBICHUE U30TMPOIIECCOB: N30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBIECHWEM M CPENHEM  KHUHETUYECKOW  DJHEprueu
MOCTYNaTEILHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HJCAIHHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIFOTHOM TeMITEpaTypbl TEPMOJIUHAMUYECKONU CUCTEMBI CO CPEIHEH
KUHETUYECKOU SHEPTUEH MOCTYNATENBLHOTO TEMJIOBOTO JABUKEHUA €€ YaCTHII.

TexHuUeCKHuEe YCTPOWCTBA M TEXHOJOTHUYECKHUE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMaTePUaJIOB.

Hemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buaeoponuk ¢ 3anMchio peaibHOTO OPOYHOBCKOTO JBHKCHHS.

Jubdy3ust sxkuIKoCcTen.

Mogens onbita llTepHa.

[IputsxeHne MOJIEKYJI.



Monenu KpucTauinyeCKnX pemeToK.

HaOnronenue u uccieaoBaHue U30MpOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanre Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS TIPH
TEII000MEHE MEXKTy Topsiueid U X0JIOTHOM BOJOM.

N3yueHne H30TEPMUYECKOr0 Tporecca (PEeKOMEHJO0BAHO MCIOJIb30BAHUE
1 poBoit Taboparopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue n3ob6apHoOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON cCUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEAHUE 3HAYCHUS BEJIMUMH, ONTMCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMa YpaBHEHHIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa U BbIpaXKeHUE ISl BHYTPEHHEH >HEPTHH.
VYcnoBus mpuMEHMMOCTH TOM MOJIENIM: HU3Kasi KOHIICHTpAIUsl YacTHIl, BICOKUE
TeMrepaTypbl. BeipakeHue il BHyTpEHHEW dHEPTruud OJHOATOMHOTO HJEaJbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DnemenTapHas pabota B TepMOuHaAMUKe. Berurciienue paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  Kak  crnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  cuUcTeMbl 0e3  coBepuieHuss pabotel.  KouBekius,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KosmmuectBo temnoTel. TemwioéMKOCTh Tena. YAEnbHAasT H  MOJSpHAas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacuér konuuecTBa TEIUIOTHI Npu Temonepenade. l[lonstue 006
aauabaTHOM IIpoIiecce.

IIepBbIil 3aKOH TepMOJAMHAMUKA. BHyTpeHHs1s1 sHeprus. KoanyecTBo TenioTel
u paboTa Kak Mepbl U3MEHEHMsI BHYTPEHHEW DSHEPruu TEPMOJIUHAMHYECKON
CHUCTEMBL.

BTopoii 3ak0H TepMOIMHAMUKH J1JISI PABHOBECHBIX MTPOIIECCOB: Uepe3 3aIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKON CUCTEMBbI MPOXOAUT €AUHCTBEHHAs
annabara. AOCOIIOTHAS TEMIIEpaTypa.

BTopoii 3aK0H TEpMOAMHAMUKY JJIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO
nepeaTh TEIIOTY OT 00Jiee X0JIOHOTO Tea K 0oJjiee HarpeToMy 0e3 KOMITIEHCAIlUU
(Knay3muyc). HeobpatuMocTs TpUpOAHBIX TPOIECCOB.

[TpuHumme! necTBus TertoBbix MammH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [uki Kapno.



DKOJIOTUYECKUE ACTIEKThI MCIIOIb30BaHUs TEIUJIOBBIX ABUTarenel. TemmnoBoe
3arpsA3HEHHUE OKPYXKAIOIIEH CPEIBI.

TexHuyeckue yCTpOWCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: XOJOAWIBHUK,
KOHJUIIMOHED, JU3CNbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATYp, YTUIM3AIUSA «TEIUIOBBIX» OTXONOB C
UCIIOJIb30BaHUEM TETNIOBOTO HAcOCa, yTHIIM3AIHs OMOOPTaHUYECKOTO TOTLINBA /ISt
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPIUH.

Hemoncmpauyuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nyuiHoe orauso.

CpaBHeHUE yAENbHBIX TETNIOEMKOCTEHN BEILIECTB.

Crioco0bl M3MEHEHHUS BHYTPEHHEH YHEPTUU.

HccnenoBanue aqnabaTHOrO Mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIECH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBA3M DHEPTHUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEeMIEPaTypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnivie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHeHcaus. cnapeHue u KuneHue. Y aenbHas TerioTa
napooOpa3oBaHUsI.

HacelllleHHbIE W HEHAcChIIEHHblE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTb OT
00BbEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTh TEMIEPATYPbl KUIICHHS OT JABJICHUS B
KUJKOCTH.

BnaxxnHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAKHOCTD.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaimm3auus. Y JIEJIbHAas TEIJIOTA IUIABJIEHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuMpenre. AHrapMOHM3M TEIUIOBBIX KOJIEOaHUN YaCTHI] BEIIECTBA KaK MPUYKHA
TEIJIOBOTO paclIupeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEpTrUn B Pa30BbIX MEPEXOaX.

YpaBHEHHUE TEIIOBOTO OajaHca.

[ToBepxHoctHOoe HaTspKeHHE. Ko3(phUIMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kanumisipasie siBnenus. J[aBineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUAKOCTH.
®opmyna Jlannaca.

TexHuYecKue yCTpOMCTBA W  TEXHOJOTMYECKHE IPOLECCHL:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MaTEepUAIbI.



Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiicTBa HACBHIIIEHHBIX NTAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnBITHI C MBUTBHBIMU TUIEHKAMU.

CmauuBaHue.

Kanumisipasie ABiIeHUS.

Mopenu HEHBFOTOHOBCKOM KHUJIKOCTH.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS )KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIaXKHOCTH BO3JyXa M OILIGHKa Macchl MapoB B
IIOMEILECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro oodOpasma OoT
IIPWIOKEHHOUW K HEMY CHIJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OJNeKTpu3alms Tel U €€ MPOSBICHMS. JJEKTpUYECKUU 3apan. /IBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKA U MOJYNPOBOAHUKU.
DneMeHTapHbIN JIEKTPUYECKHI 3apsl. 3aKOH COXPAaHEHUS FIEKTPUUECKOTO 3aps/a.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kymnona.

DIIeKTpUYECKOE ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

HampsokéaHocth  anekTpuueckoro  mnosis.  [IpoOuwiid  3apsa.  Jluauu
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE IIEKTPUUYECKOE TTOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpsbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJNIOB ISl AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, Tak H
HEOJIHOPOHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEpHO 3apspkeHHOUM cdephl. [lone
PAaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OECKOHEYHOW TUIOCKOCTU. KapTuHBI JMHUN HANpsDKEHHOCTH OTHUX TOJNEH U
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.



JusnexTpuku B AIEKTPOCTATUYECKOM noJie. Jupnexktpruyeckas
MIPOHULIAEMOCTh BEIIECTBA.

Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE cCoeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DneKTpocTaTuuecKas 3auTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH ILIOCKOTO KOHAEHCATOpAa OT IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U AUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOpa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEl.

HaOmronenue npeBpalieHus Hepruu 3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
V3JIy4YEHUSI CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanne pa3psaa KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYciloBusl CymecTBOBaHUSI MOCTOSHHOTO JJIEKTPUYECKOrO ToKa. MICTOUYHMKH
toka. Hampskenue U u DJ1C &.

3akod OMa U1 ydacTKa LEMu.

DNEKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COITPOTUBIIEHUS OJTHOPOIHOTO
MPOBOJIHMKA OT €ro JJIMHbBl W IUIOWIAJAW IONEPEYHOTO CEUCHUsS. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MapAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuueckux meneil. [IpaBuna Kupxroda.

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



MOIIHOCTh 3JIEKTPUYECKOTO TOKa. TerioBas MOIIHOCTb, BbIIENseMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 17151 TOJTHOM
(3aMKHYTOM) dJeKTpuyeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DJIEKTPUUECKOU SHEPTHUU.

Jemoncmpayuu.

N3mepenre cuiibl TOKa U HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSHKEHUS IS PE3UCTOPA,
JIaMITbl HAaKaJIUBaHUS U CBETOUO/IA.

3aBUCUMOCTh COIPOTUBJICHUS] UUIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIPSHKCHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3ampIkaHKe TalbBaHUYECKOTO JJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONPOTUBIICHHUSI.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIMBaHMUSI.

YBenuueHue npejesia u3MepeHus amnepMerpa (BoabTMeTpa).

N3mepenue 3/1C 1 BHYTPEHHETO COMMPOTUBJICHUSI HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIIMAIOB MEXK/TY MOJIOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B IIETH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi  MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
temnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHass M TNpUMECHasT  MPOBOJUMOCTH
noJrynpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpuyeckuid TOK B rasax. CamMoCTOATENbHBIA M HECAMOCTOSTEIIBHBIN
paspsan. Paznuyneie TMIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30paspsiaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: IHOJ,
TPaH3UCTOP, (HOTOINOI, CBETOANO/, FalbBaHNKa, pa)MHUPOBAHUE MEIU, BBIIIJIAaBKA
IFOMUHUSA, YIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTB COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB DJIEKTPOJIUTOB.

3akoHsl ekTposmsa dapazes.

HckpoBoit paspsa ¥ IPOBOJIUMOCTb BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAIIIOB ¥ NOJYIPOBOJHUKOB.

ORHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OTHOBAJIIEHTHOTO MOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTUBIIEHHS  TEPMOPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENBHBIX NMPUOOPOB M KOMIIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3UUECKUX BEJTUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYHMH, NPOBEPKA MPEIJIOKEHHbIX THNoTe3 (BbIOOp W3 pador,
ONMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca pusuku yriayonéHHoro ypoBHs B 10 kiacce ocyiiecTBiIseTcs
C Yy4€TOM COJEpKAaTEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTE€MaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemmnole noHAmMuUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYUHO20
nOo3HaHuA: SBICHHUE, HAay4yHbId (DaKT, rumoresa, (u3MUecKass BEIUUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POBas 1ad0paTopusl.

Mamemamuxka: peumieHue CcUCTeMbl ypaBHeHMH. JluHeitHas ¢yHKIuS,
napabosa, rurep6osna, ux rpaduku U CBOMCTBA. TpUroHOMeTpudYecKrue (PyHKITUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCU KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Bbuonozusa: mexannveckoe NBWKEHHUE B KUBOUM mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKPY)KArOIIeH Cpe.sbl,
yTUiau3aluusg OHOOPraHMYEeCKOro TOIUIMBA Ui BBIPAOOTKM  «TEIJIOBOM» U



AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KaIWJUISIPHBIC SIBIEHUS B IPUPOJE,
AIIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, MOJy4YeHME HAHOMATEPHUAJIOB, TEILIOBBIE CBOWCTBA
TBEPIBIX TEJN, )KUJIKOCTEN U Ta30B, KUJKUE KPUCTAILIbI, JIEKTPUUYECKUE CBOMCTBA
METAJJIOB,  JJIEKTPOJINTHYECKAs  JIHUCCOUMALMA, TAIbBAHMKA, DJICKTPOHHAS
MHKPOCKOIIHS.

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

Texnonozcusa: npeoOpa3oBaHUE JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
Y4€T CYXOro U IKUIAKOTO TPEHHS B TEXHUKE, CTATHYECKUE KOHCTPYKLIHH
(KpOHIUTENH, pemeéTyaTble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJOMET M APYIHE), ABUTaTE]lb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YMCJIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
razopazpsaHble JaMIIbl, TOJIYITPOBOIHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe no.e.

B3anmonieiicTBUE TOCTOSHHBIX MArHHTOB UM TMPOBOJHUKOB C TOKOM.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHOW MHYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

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

MarunuTtHoe nose B BeuectBe. @eppOMarHeTHKY, Mapa- U JUaMarHeTUKHU.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE IMPOILECChl: MPUMEHEHHE

MOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
ANEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpayuu.

Kaptuna  nuHMA  MHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO W
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHMI MarHMTHOW MHIYKIIMH TIOJISL INIMHHOTO MIPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

HabGnronenue nBm>XeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.



[TpuHIMT NEHUCTBUS AIEKTPOUZMEPUTEIBHOTO npubopa
MarHUTO3JEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB peppOMarHeTHUKOB.

HccnenoBanre NeMCTBHS MOCTOSHHOTO MarHUTA Ha PaMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBeHne AnEeKTpOMarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
uHaykuuu. OJIC uHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM WHAYKIUU Papajes.
Buxpeoe anekrpuueckoe noiie. Toku Dyko.

O/1C mHAOyKUMM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
oJIE.

[IpaBuiio Jlenna.

NunykTtuBHOCTh. Karylika WHIYKTUBHOCTM B LEMH IOCTOSIHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHAYKIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHHUYecKue YCTpPOMCTBA M TEXHOJIOTMUECKHE MPOLECChl: MHAYKIIMOHHAS
1e4b, COJICHOU/, 3aIUTa OT 3JEKTPU3ALUU TeJl PU JIBH)KCHUH B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpayuu.

HabGnrogenue siBjaeHUs 3JI€KTPOMAarHUTHOW MHIYKIIUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.

[IpaBuo Jlenua.

[TameHre MarauTa B aTlOMUHHAEBOM (MEIHON) TpyOe.

SIBneHue caMOMHIYKIIMH.

Hccnenosanne 3apucumoctd J/JC caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CHJIBI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanue sIBJICHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Omnpenenenne UHAYKIIMU BUXPEBOTO MAarHUTHOTO TOJIA.

HccnenoBanue sIBICHUS] CAMOMHIYKIIMH.

C6opka MosIeIH 3JIEKTPOMAarHUTHOTO TeHEPATOpa.

Pasnen S. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarennHas cucrtema. CBoOOIHEIE KOIcOaHU .

["apmonnueckue konebanus. Kunematnueckoe M JTMHAMUYECKOE OMHCAHHUE.
DHEpreTUYecKoe ONMHUCAHHUE (3aKOH COXPAaHEHHsI MEXaHUYECKOW 3Hepruu). BeiBoa



JMHAMUYECKOTO OMUCAHUs FTAPMOHMYECKUX KOJIEOAaHUN M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMTUCAHUSI.

Amrntyaa u ¢aza xonebanuil. CBsI3p aMIUTUTYIbl KOJEOAHUI HCXOTHOU
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m 4actora kojeOanuid. [lepuon ManbiX CBOOOJHBIX KOJICOAHMIMA
MaTEMaTUYeCKOro MasTHHUKA. llepuos CBOOOAHBIX KOJICOAHWN TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusx. Beinyxnennsie konebanus. Pezonanc.
Pe3onancHass kpuBas. BinsHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne yCcTpoMcTBa U TEXHOJOTMYECKHUE MPOIECCh: METPOHOM, YacChl,
KaueJu, My3bIKaIbHBIC MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

HabGnronenne He3aBUCUMOCTH TIEPUOJIa MAIbIX KOJieOaHU rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux Kojie0aHuii U 3aBUCUMOCTH TIEPHO/1a CBOOOIHBIX
KOJICOAHH OT COTMPOTHUBIICHHUS.

HccnenoBanre koyie0aHUM Tpy3a Ha MACCHUBHOM TMPYKHUHE C IEJbIO
dbopmMupoBaHUs PEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU NIPHU KOJICOAHUSAX TPy3a Ha MPYKUHE.

HccnenoBanre BEIHYXICHHBIX KOJIEOAHUIA.

HabGmronenue pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasITHUKOB.

N3y4yenue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJIeOaHU Ha yIIPYTOM IOJIBECE.

N3yueHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUN B IPYKUHHOM MasTHUKE.

NccnenoBanrie yObIBaHMS aMILTUTY/AbI 3aTyXaIOIINX KOJICOAHUIA.

HccnenoBanne BEIHYXICHHBIX KOJIEOAHUI.

Tema 2. InekmpomacHumHubsle KOAOAHUA.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeanbHOM KosiebaTenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIATYAbI
3apsiia KOHASHCATOpa C aMIUIUTYI0M CUJIBI TOKa B K0JIeOATeIbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTUU B UJICaIbHOM KoJie0aTeIbHOM KOHTYpE.

3aTyxaronime AJIIEKTPOMArHUTHBIE KOJICOaHMsI. BrinykxeHHbIE
AIIEKTPOMATrHUTHBIC KOJICOAHUS.

[lepemenHBII TOK. MOIIHOCTh TMEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAUYEHHE CWJIbl TOKAa W HaINpsDKEHHS MpH pazindyHou (opme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.



CuHycougalbHbIii NEpEeMEHHbIM TOK. Pe3ucrop, KOHAEHCAaTOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CUHYCOMJAIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneaneupiii Tpanchopmarop. IlpousBojacTBo, mepegadya MU MOTpeOIeHHE
AIIEKTPUYECKON IHEPTHUH.

DKOJIOTUYECKHE PUCKU TMPU MNPOU3BOACTBE AneKTposHepruu. KymbeTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHHUYeCKHe YCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T'€HEPATOP NEPEMEHHOI0 TOKA, TMHHUU EKTpornepeaay.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OctuIorpaMMbl 3J1€KTPOMarHUTHBIX KOJIeOaHuUH.

["'eHepaTOp HE3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopesnp 3IeKTpPOMAarHuTHOTO TeHEepaTopa.

BbIHYXIeHHbIE CUHYCOUJAIbHbIE KOJIEOAHUSI.

Pe3ucTtop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COECIMHEHHH pE3HCTOpa, KaTyIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, npaKmuKym.

N3yuenne Tpanchopmaropa.

HccnenoBanre nepeMEHHOTO TOKa 4Yepe3 IOCIENOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabntoieHue 31eKTpOMarHiTHOTO pe30HaHCa.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMazHUMHbLE 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. Ilomepeunbie u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pPAcCHpOCTPAHEHHMS W JUJIMHA BOJIHBIL.
CBoilicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, UHTephEepeHUus U
nudpaxims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHNE OKPY>KAIOIIEH Cpebl.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPaXXEHUE,  IPEIOMIICHHE,
noJisipu3aiys, uHTepdepeHuns u qudpakuus.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [I[prMeHEHHE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeNeBUAEHUA. Paguonokanus.



DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHUYeCKHue YCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U METULINHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacIpPOCTPAHCHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneoGmromeecs Ten0 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JUTMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiiud MEXaHU4ECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HabGnrofgenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KOJeOaHUI.

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIICHUE,
noJisipu3anus, IMPppakuus, UHTEpPEpeHIIHS.

O6HapyxeHue nH(PpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3y4yeHue napaMmeTpoB 3ByKOBOU BOJIHBI.

N3yuyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeyHbIll HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHue nzoOpaxeHuil B
riockoM 3epkaie. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTelNb
npesioMieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMieHus. IIocToSHCTBO YacTOThI
CBETa M COOTHOIIEHHE JUIMH BOJIH IIPU MTEPEXOJE MOHOXPOMATHUYECKOTO CBETA YEPE3
I'PaHHUIly pa3zelia IByX ONTUYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cera. CroxHbId cocTaB 0€lI0ro CBeTa.
IBerT.

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJiHOro BHYTPEHHETO
OTpaKEHUS.

Cobuparomniye 1 paccerBarolye TuH3bl. ToHkas TuH3a. DOKyCHOE paccTosiHUE
Y ONTUYECKAs] CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
IPEJIOMIICHUS.

®opmysia TOHKOU JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JIMH30M.

Xon Jiy4da, NMPOLIEAUIETO JIMH3Y II0J MPOU3BOJBHBIM YIIIOM K €€ TIIABHOMU
ontuuecko ocu. IloctpoeHune wH300paKeHUl TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [1a3 kak ontuyeckas
cCUCTEMA.



[Ipenenbl NpUMEHUMOCTH FTEOMETPUYECKON ONTHUKH.

BonnoBas ontuka. WuTepdepenuuss cBera. KorepeHTHble HMCTOYHUKH.
YcnoBuss HaOMIOAEHUS MaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTUHE OT JBYX KOTEPEHTHhIX HCTOYHUKOB. [IpuMepnl KIlacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [JudpakunumonHas pemérka. YciaoBue HaOMIOACHUA
[JIaBHBIX ~MAakKCUMyMOB TIpM  TAJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPAKIIMOHHYIO PEIIETKY.

[Tonsipuzarus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOIIECChl: OYKH, JIyIa,
MEPUCKOII, (oToammapaT, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpPOCBETICHUE
OIITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanne npeioMIICHUS CBETA.

Habnrogenue noJHoro BHyTPEHHEro OTpakeHus. Mozesb CBETOBOJA.

HccnenoBanre XoJa CBETOBBIX MYYKOB 4Yepe3 IUIOCKONApaIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB N300paKEHUH B JIMH3AX.

Mopenu MuKpocKona, TeJIeCKOna.

HaOmronenue natepdepeHinu cBera.

HabGnronenue 1BETOB TOHKUX IJIEHOK.

Hab6mronenue nudpakium ceera.

N3yuenue nudpakiinoHHON PEIETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[TpumeneHue noIIponI0B VISl U3YUYCHHS] MEXaHUUECKHUX HaIPSHKECHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

W3mepenne nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSL OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tony4yenue n300paxkeHusi B CUCTEME U3 IIIOCKOTO 3epKaJia U JIUH3bI.

[Tonyuenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TenecKOMMYECKUX CUCTEM.

Hab6nronenune nudpaxiuu, nHTep)EepeHIInN 1 OISIPU3AIIN CBETA.

N3yueHue noyisipyu3alyu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINM JIa3epHOTO U3ITyUYEHHUS HA IBYX LIEISAX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIIMOHHOTO CIIEKTPA.

N3mepeHnune IrHbBI CBETOBOM BOJIHBI.



[TonydyeHue crekTpa U3ITy4eHUs] CBETOAMOMAA MPU MOMOUIU TUDPAKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cieiHAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHuIBl TPUMEHUMOCTH KJIACCHUECKON MeXaHUKU. [[ocTynaTel crienuanbHOMI
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBai. [IpeoOpazoBanusi  JlopeHiia.
VYcnoBue npuynHHOCTA. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAIICHUE JJTMHBI.

DHEPrusi U UMITYJIbC PEIATHBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
MOKOS.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKH, YCKOPUTEIH 3apSHKEHHBIX YACTHII.

YyeHn4eckui IKCIIEPUMEHT, JIa00paTOpHBIE PaOOTHI, MPAKTUKYM.

OnpeneneHne MMIYyJIbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (I0
(doTorpagusiM TPEKOB 3apPSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynapno-601n060ii Oyaausm.

PaBHOBeCHOE TeIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemleHus Buna. ['unoresa [1nanka o kBaHTax.

DOTOHBI. DHEPTUS K UMITYJIBC (POTOHA.

®dotoadpdext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OuinmrenHa 1 poroaddexra. «Kpacnas rpanunay gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIONIAONIYI0 W aOCOJIIOTHO OTpaXkarollylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BousiHOBBIE cBOMCTBA yacTull. Bosnsel ne bpouns. lnuna BoiHb! 1e bpoiiis u
pasMepbl 00JacTH JIOKAIM3AaIMU JABWXKYIEWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka nsmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPENEIEHHOCTEN
['eitzendepra.

TexHuuecknue yCTpOWCTBA W TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYNPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.



N3mepenune nocrosinHoi [Inanka Ha ocHOBE uccinenoBanus Gporodddekra.
HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOAMO/T OT HAMPSIAKECHHUS.
Tema 2. Qu3zuka amoma.

OneITEl MO KCCIENOBAHUIO CTpoeHUsa aroMa. [lmaHerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsomieHre (GOTOHOB MpH MEpexojie aToma ¢
OJIHOTO YPOBHSI DHEPTUU HA JIPYTOM.

Bunel ciektpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopna.

Habronenue TMHEHYaTHIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIINX YaCTHII.

Onpenenenue JUIMHBI BOJIHBI JJA3€PHOTO U3Ty4YCHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

Habnronenue TMHeHyaToro CexTpa.

HccnenoBanue cnekTpa paspeKEHHOI0 aTOMapHOTO BOAOPOJAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACHMUY,

Hyxnonnass moaens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. U3oronsl.

PanunoaktuBHOCTE. Anbda-pacnana. DJNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacman. ['amma-n3nydeHue.

3aKOH paJMOAKTUBHOIO pacrnaaa. PaguoakTUBHBIE HM30TONBI B TMPHUPOIE.
CBoiiCTBa MOHHU3UPYIOUIETO HM3Ty4YCHUS. BiusHUE pagrMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBeHHbIi QoH n3nydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sigpe. Snepubie cuibl. Jledext maccer sapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOr0 TEPMOSAEPHOTO CHHTE3A. OKOJOTMYECKHE ACHEKTHI Pa3BUTHS
AIEPHON IHEPTETUKMU.

Mertonsl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE B3aMMOJCUCTBUA. bDapuOHBI, ME30HbBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TirooHHAss MOJENb apOHOB.

®usuka 3a npeaenamu CrtaHmapTHoOW Monenu. TéMHas martepuss U TEMHaA
DHEprusl.

EnuHcTBO pusnueckoi KapTUHBI MHPA.

TexHuyeckue yCcTpomCcTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, KaMepa
Buibcona, s/1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).



HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3y4yenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3nen 8. JjieMeHTBI aCTPOHOMMH M aCTPO(PU3UKH.

Otansl pa3BUTHS acTpoHOMUU. [IpukiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpuMEeHMMOCTh 3aKOHOB (DU3UKU MJII OOBACHEHHS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metoasl aCTpOHOMHMYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAIUOTEIIECKOIIbI, BHEATMOC(EpPHAS ACTPOHOMHUSI.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConnHeuHas cucrema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbIN KJIacC —
CBETHUMOCTBY». 3BE3Mbl TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJIENOBATENBHOCTH. BHYTpeHHEE cTpoeHHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIa U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii [Iyte — Hama I'amaktuka. Ilonoxkenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0beranue rajgakTuk.
Teopus bonpmoro B3peiBa. PEnTuKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoi. MeTtaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HeOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKESHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJyIIApUsi U SIPKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIICHUU.

Du3nYecKuil MPAKTUKYM.

CrniocoOb1 n3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE TTOTPEUTHOCTH U3MEPEHUN (U3UYECKUX BEJIIMYUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
OMHUCAaHHBIX B  TEMAaTHYECKUX  pazlenax «YUeHMUYECKUUW  AKCIEPUMEHT,
nabopaTtopHbIe pabOThI, MPAKTUKYM).

O06o01maromiee NOBTOPEHUE.

OO6o001IeHne U crucTeMaTH3alys CoJIep KaHus pasaeioB Kypca «MexaHukay,
«MonexynsipHast (pU3MKa U TEPMOJUHAMUKAY, « DTIEKTPOAMHAMUKAY, «Konebanus u



BOJIHBI», «OCHOBBI CHEUUAJIBHON TEOpPUHM OTHOCUTENBHOCTH», «KBaHTOBas
¢buznka», «IEMEHTHl ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm ®uW acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATUUECKOH cpepax AesITEIbHOCTH YETI0OBEKA, POJIb U MECTO (PU3UKU U
aACTPOHOMHUHU B COBPEMEHHOM Hay4yHOH KapTHHE MHUpa, 3HAUYEHUE OIUCATEIbHOMH,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM UM  MPOTHOCTHYECKON  (DyHKIIMIA
buznyeckoit Teopun, posb GU3NYECKON TEOPUH B (POPMUPOBAHUU MPEACTABICHHIMA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKONW KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX [IPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

Nzyuenne kypca ¢puszuku yray0iaéHHoro ypoBHs B 11 kimacce ocymiecTBisercs
C Y4€TOM COJIEpPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMu MATEMAaTHKH,
OMOJIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvie nonaAmuA, C6A3AHHBIE C UZYUEHUEM MEMOO0E HAYUHO20
no3HanuA: SBICHUE, HAY4YHBIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, U POBast 1a0OpaATOPHUSL.

Mamemamuka: peuieHUE CHCTEMBl YpPAaBHEHUHU. TpPUTOHOMETPHUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpHI M MX MPOEKIUMU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUUU. [Ipu3Haku nNOMOOHSI TPEYroJIbHHUKOB,
onpeiesieHHEe TIOMAAU TIIOCKUX Uryp u oobéma Tel.

Buonozua: >nexktpuueckue SBICHHUS B KUBOM Hpupoje, KoseOaTelbHbIe
JNBIWKEHUS B JKMBOM TNPUPOJE, SKOJOTMYECKHE PUCKHM TIPH IMPOU3BOJCTBE
ANEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKaIoIIeW  cpesbl,
yIbTPa3BYyKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBIICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00Pa30BaHMsI KPUCTAINIMUECKON PEIETKH, CIIEKTPaIbHbIN aHAIU3.

T'eozpaghua: wmarnuTHple mNONMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(dboToChEMKA 3eMHOM TTOBEPXHOCTH, celicmorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTeNb SIKOOM, reHepaTtop MEepEeMEHHOTO TOKA, MHAYKIMOHHAs Ieyb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHIK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-neub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTapes, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuyHOCTHBIE pe3yJbTaTbl OCBOEHHS YyueOHoro mnpeamera «Dusmukar
JOJKHBI OTPaXkaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaroIIMXCsl PyKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUWi, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHHH, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM IEHHOCTSAM POCCUHCKOTO OOIECTBa, PACIIMPEHHUE >KU3HEHHOIO
OIBITA U OIBITA ACATEIBHOCTU B IIPOLIECCE pealn3alid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

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

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JACATEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOIO TOBE/ICHNUS;

e CIOCOOHOCTh OLEHMBATH CUTYAllMIO U NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:

e UHTEpEC K pa3uuHbIM chepam npodecCHOHaIBHON ACSITENIbHOCTH, B TOM

YHCJIE CBA3AHHBIM C (DU3UKOM U TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBIM



BbIOOp Oynymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
TUTaHBL;

TOTOBHOCTbH M CITOCOOHOCTH K 00pa30BaHUIO 1 CAMOOOPa30BaHHIO B 00JIaCTH
(U3UKK Ha MIPOTSHKEHUN BCEH YKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

C(OPMHUPOBAHHOCTh IKOJIOTUYECKON KYyJIbTYpbl, OCO3HAHHUE IJI00ATBHOTO
XapakTepa 3KOJOrMUECKUX Mpodiem;

IUIAaHUPOBAHUE W OCYILECTBIEHUE NEHCTBHM B OKpYXarolled cpeie Ha
OCHOBE 3HaHUS 11Tl YCTONUMBOTO pa3BUTHSI YEIOBEUECTBA;

pacuupeHue OmbITa ACSITEILHOCTH IKOJOTHYECKON HampaBiICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (U3HKE.

HEHHOCTU HAYYHOI'O MMO3HAHUS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS
Ba3oBnle Jjornueckue a1eicTBUA:

CaMOCTOATENbHO  (OopMyJIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;

ONpENENATh LEIN AEATEIbHOCTH, 3a/aBaTh MAPaMETPbl U KPUTEPUU UX
JNOCTHKEHHS,

BBISIBJIAIT 3aKOHOMEPHOCTM M TPOTHUBOPEUMST B PacCCMATPUBAEMBIX
(bU3HYECKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YUIETOM aHaIN3a UMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATENBHOCTb, OLEHUBATh COOTBETCTBUE
pPE3yNbTATOB LIEISAM, OLIEHUBATh PUCKHU MOCIIEICTBUN N€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

Ba3oBnlie uccienoBarejbcKue JeHCTBUSA.

BJIAJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIOUYEBBIMU MOHATHSIMHA M METOJIAMH
bu3nuecKoil HayKH;

BJIAJCTh HaBBIKAMH  y4e€OHO-UCCIIEIOBATEILCKON | MIPOEKTHOMN
JEATeIBHOCTH B 00JacTH (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEIFHOMY TIOMCKY METOJOB peIIeHusl 3a1ady  (pu3nueckoro
COJEp>KaHUsl, MIPUMEHEHHIO Pa3INYHBIX METOI0B TO3HAHMS,;

BJIAQJIETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa30oBaHUIO U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CIIE/ICTBEHHBIC CBSI3W U aKTyaJlH3UPOBaTh 3ajavy,
BBIJIBUTATh THUIOTE3y €€ pelIeHHus, HaXOAWUTh AapryMEHTHl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJ€ pEIICHUs 3aJayd pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYIMpPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HAHMSI 10 (U3HKE B MPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIa/IETh HABBIKAMH NOJTy4yeHUs! UHPOpMaIK (U3HYECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHMI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh HH(OpMALINH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MAaCHOCTH, TUTHEHBI, PECypcocOepeKeHns, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUSA B Pa3IMuYHBIX (hopMaTax C
y4€TOM Ha3HaueHus HUHGOpMaIMM U UEJNeBOM ayAUTOpPUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC YUeOHbIe 1eiCTBHA:

OCYIIECTBJIATh OOIIEHHME HAa YypokKax (U3NKK ¥ BO BHE-yPOUHOU
JeSITEIbHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM KOH(MDIUKTHBIX CHTyallMii W CMsr4aTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO W3JIaraTh CBOK TOYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHON U UHANBUAYaJIbHON
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA;

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPAMHUPOBATh JEHCTBUS 1O €€ JOCTHXKEHUIO: COCTaBIISATh IUIAH
JEHCTBUIM, pacpeeniaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU PadOTBHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M Ka)KJOr0 y4YaCTHHKAa KOMAHJIbI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLEHUBATh HAECU C IO3ULHUH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh MO3UTUBHOE CTPATETMUYECKOE IOBEJECHUE B PA3IHYHBIX
CUTYaLIMSIX, IPOSBIIATH TBOPUECTBO U BOOOpakeHUE, ObITh HHULIMATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IIO3HABATEIBHYIO JEATEIBHOCTD B 001aCTH
(U3UKK U ACTPOHOMMH, BBISBIISATH IPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEIIBHO COCTaBJIATH IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTUUYECKOM pabOThl ¢ YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MPeAMETAa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh TPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OIIEHKY HOBBIM CHUTYAI[USIM, BHOCUTh KOPPEKTUBHI B AECATEIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIQJICTh HAaBBIKAMHM  II03HABATCIBHOM peduieKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JIEICTBUM U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

HCIIOJIB30BaTh MPUEMBI pePIIECKCHH JIS OIIEHKU CUTYaIIMH, BHIOOpa BEPHOTO
pelieHus;



YMETh OLEHHUBATh PUCKA M CBOEBPEMEHHO INPUHHMMATh PEIICHUSA IO HX
CHIDKEHHIO;

IPUHUMATh MOTHBBI M apryMEHTBhl JIPYTUX MpPU aHAJU3€ pPE3yJIbTATOB
NEATEIbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W ApryMEHTBHl JPYTUX NpPH aHaJM3€ pPe3ylbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOCHUS TPOTPAMMBI TIO
dbuzuke U1 ypOBHS CpeaHEro oOImero oO0pa3oBaHHsS y O0O0YyYaroIIUXCs

COBEPILIEHCTBYETCSI IMOIMOHATBHBIH WHTEJUICKT, TIPEIOIararoIInui
c(OpMUPOBAHHOCTD:
e CAaMOCO3HAaHHUS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIOLIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJIEHUE, CIIOCOOHOCTH aJanTUPOBATBCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSABIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIIeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEN;

SMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYMUTHIBaTh €ro MpPH OCYLIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCA, TMPOSBISATH HHTEpEC HU
paspemiath KOH(MIUKTHI.

[NPEIAMETHBIE PE3VYJIbTATEI

K xoniy o0yuenus B 10 knacce npeMeTHBIE pe3yabTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHWMATh  POJIb  (PU3UKA B  SKOHOMHMYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOH, COIMAIbHOM M JITHYECKOM cdepax IesATeTbHOCTH
YEJIOBEKa, POJIb M MECTO (PU3UKU B COBPEMEHHOUN HAyYHOU KapTHHE MUPA,
3HAUCHHUE OIMUCATEIBbHON, CHUCTEMATHU3UPYIONIeH, OOBSICHUTCIBHOW W
MPOTHOCTUYECKON  (QYHKIMHA  (PU3MYECKOH TEOpUH —  MEXaHUKH,
MOJIEKYJISIpHON (DU3UKH M TEPMOJUHAMHUKH, POJb (PU3NYECKOU TEOpUHU B
dbopMHUpOBaHUY MTPEACTABICHHUN O (PU3UIECKON KapTHHE MHPA;



pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIEEeH (U3NUECKUX TEIT U MPOIECCOB
(stB7IEHMIT): WHEpIMANTbHAS CHCTeMa OTCUéTa, aOCONIOTHO TBEPAOE TEJo,
MaTepHuaibHas TOYKA, PABHOYCKOPEHHOE JIBIKCHHE, CBOOOTHOE TajJIcHUE,
aOCoOJIFOTHO yTIipyrast jaedopmalus, aOCOJIOTHO YIPYyroe W abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJENN Ta3a, XUIAKOCTU U TBEPIAOTO
(KpUCTAIIIMYECKOr0) TeNa, UIealIbHbIA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTth ycioBHs (TpaHMilbl, 00JIaCTH) MPUMEHUMOCTH (PU3MUYECKHUX
3aKOHOB, TOHUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJIICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXAaHUKH (OTHOCUTEIHLHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH U TEepeMeElIeHUs,
3akOoHbl HplOTOHA, TpUHIMI OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPIuM, CBSI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), IMPU OSTOM HUCIOJIB30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
bu3nYecKX 3aKOHOB: MpeoOpazoBaHuii ['amuies, BTOPOTO M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHECHUS MMITYJIbCa W MEXAHUYECKOU
SHEPI'UH, 3aKOHA BCEMHUPHOTO TSATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmoOJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHMKN (CBSI3b JIABJIICHMSI HWICAIBHOTO Ta3a CO CpeaHe
KMHETUYECKOW SHEPrUed TEIUIOBOTO JBMXKEHUS M KOHIIEHTpALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBSI3b JABJICHUS UACATbHOTO
raza ¢ KOHLEHTpalUMEe MOJEKYJl M €ro TEeMIEepaTypou, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMS APHEPIUU B TEIUIOBBIX MPOIECCax), MPU ATOM HUCIOIb30BaTh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
ypaBHeHUs1 MeHneneeBa—KnaneipoHna;

aHAJU3UPOBaTh W OOBSACHITH DJEKTPUUECKUE SIBJICHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJUHAMHUKH (3aKOH COXPaHEHMS
AIEKTPUUYECKOTO 3apsina, 3aKOH Kynona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUI CYNEPHO3UINHN DIECKTPUUECKUX
MoJIeil, IpU ATOM YyKa3biBasg YCIOBUS NPUMEHHUMOCTH 3akoHa Kyrona, a
TAKXK€ TMPAKTUYECKH BAXKHbIC COOTHOIICHUS: 3aKOHbI OMa i y4yacTka
UenyM W JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jkoyis—JIenua,
npasuia Kupxroda, 3akonsr Dapajes A 371€KTPoIn3a);



ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYMHBI:
NepEMEILICHHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEll, CUJIa,
MOMEHT CHUJIbI, JaBJIEHUE, TOTEHIIMAIbHAS SHEPT U1, KHHETUYECKasl SHEPT U,
MeXaHU4ecKasl SHeprusi, paboTa CUIbI, IEGHTPOCTPEMUTETLHOE YCKOPEHHE,
CWJIa TSDKECTH, CWUJIa YIOPYrOCTHU, CHUJIa TPEHUS, MOIIHOCTh, HSHEPTHUs
B3aUMOJICUCTBUS TeJa ¢ 3eMIIEN BOJIM3U €€ MOBEPXHOCTH, IHEPTUS YIIPYTOi
nedopMaui Mpy>KUHBI, KOJTMYECTBO TEIUIOTHI, aOCOMIOTHASI TeMIIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI DHEPrus HJI€aTbHOTO
OJIHOATOMHOTIO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3nyxa, KIIJ[ uaealibHOrO TEMIOBOrO JBUTATEINS; SJICKTPUUYECKOE TOJIe,
HaIPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIS, HAMPSKEHHOCTD MOJII TOYEYHOIO
3apsfa WM 3apsHKEHHOTO 1Iapa B BaAKyyME€ U B JIUAJIEKTPUKE, MOTEHIUANT
JIEKTPOCTATUYECKOTO MOJISA, PAa3HOCTh MOTEHUUAJIOB, AJIEKTPOIBHKYILAS
CWJIa, CWJIa TOKA, HAPsUKEHHE, MOLIHOCTh TOKA, IEKTpUYECKass EMKOCTb
IUIOCKOTO  KOHAEHCaTopa,  CONpPOTUBIEHUE  ydacTKa  Lemu ¢
NOCJIEIOBATEIbHBIM U MApPAJICIbHBIM COEIUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO MOJIsl KOHAEHCATOpPa;

OOBSCHATL  OCOOEGHHOCTH  NPOTEKaHUs  (UBNYECKUX  SABJICHHUM:
MEXaHUYECKOE [IBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHI] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBMKEHUE, TU(DPy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIs, TUIaBJICHUE U KPUCTAIA3aIUsl, HAlIPaBICHHOCTh
TEIIONEepENaut, NIEKTPU3ALUs TeJl, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTU
3apsPKEHHOTO TPOBOIHUKA,

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIMUUHBI OT
JPYTOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, TPU ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MMOJYYEHHOM 3aBUCUMOCTH
buznueckux BeTUYMH B BUAE TpadukoB ¢ y4ETOM aOCOIOTHBIX
IOrPEIIHOCTE  M3MEPEHMM, JelaTb  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHs (U3MYECKUX BEIMYMH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATh A0COJIOTHBIE U
OTHOCHUTEJbHBIE IOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHbIE PE3yNbTaThl U JeJaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

co0ur01aTh paBuiia 0€30MacHOro TPy/Aa IpU MPOBEACHUH UCCIICJOBAaHUI B
paMKax  y4eOHOro  OKCIEpUMEHTa, TNpaKTUKymMa ©W  y4eOHO-
VCCIIEIOBATEIIBCKOW U IIPOEKTHOM JEITEIBHOCTH C WCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;



pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW M HEABHO 3aJaHHOU
¢u3znyecKkoil MOJeNbI0: Ha OCHOBAaHUM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKOW MOJCIH, OTBEYAMOIICH TpeOOBaHUAM 3a7adH,
IPUMEHATH POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOpHUH IPU UCIHOJB30BAHUM MAaTEMaTHYECKUX METOJOB pEIIEHUs 3ajad,
IPOBOJUTH PACUETHl HA OCHOBAHWU MMEIOIIMXCSA JAaHHBIX, aHAJTU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM MOJYYEHHBIX
pe3yibTaToB;

pelmath KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HBIX pa3leloB Kypca GU3MKH, a TaKKe UHTErpalluy 3HAaHUM U3 IpYyrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI C ONIOPOIl HA N3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IMPUHIIUIIOB PaOOThI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

NPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NEeATEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU NPOLECCaMHU, C
MO3UIMI 3KOJOTUYECKON O€30MacCHOCTH, MPEACTABIECHUI O palliOHAaIbHOM
IPUPOAOIIOIB30BAaHUN, & TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIO
00IIIeCTBA;

NPUMEHSATh pa3iuyHble COcOObl PaboThl ¢ MHPOPMALMEH (PU3UUECKOrO
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, NEpepadOTKM M MpEeAbsIBICHUS Y4YEOHOU U
HAy4YHO-TIOMYJISIPHOM MH(OpPMaUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMaIUKU, MOJIYYEHHOM U3 Pa3IMYHbIX HCTOYHHMKOB, KPUTHUYECKH
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJIKM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIISIT OpraHu3aluOHHbIE U MI03HABaTEJIbHbIE yMEHUs
CaMOCTOSITENILHOTO MPUOOPETEHUSI HOBBIX 3HAaHUH B MPOLIECCE BBHITOIHEHUS
MIPOCKTHBIX M Y4EOHO-UCCIEA0BATEIbCKUX PAdOT;

paboTaTh B TpyMIE C HCIOJIHEHHEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OLEHUBATH BKJAJ] KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPUBAEMOM MPOOIIEMBI;
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K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

MOHUMATh POJIb (PU3UKK B IKOHOMUYECKOM, TEXHOJIOTHUECKOH, COIIMAaTbHON
U ATUYECKON cdepax IesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PU3HKU B
COBPEMEHHOW HAyYHOW KapTUHE MUPA, POJb ACTPOHOMHUHU B MPAKTUYECKON
JEATEIIbBHOCTH YEJIOBEKAa M JaJbHEWIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKON (PyHKUIMN (PU3MUECKOW TEeOpur — SICKTPOAMHAMUKH,
CHEIUaIbHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM (DU3UKH, pOJIb
¢uznyeckoil Teopun B (HOPMUPOBAHUU MPEACTABICHUN O (U3HUECKON
KapTUHE MHpaA, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIECHUN O IPUPOJIE;
pasinyaTh yCIOBUS NPUMEHUMOCTH MOJIENeH (PU3UUECKUX TEN U ITPOLIECCOB
(sIBJIEHUI): OTHOPOAHOE AJNEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHMYECKHUE KOJEOAHHs, MaTeMaTHYEeCKU MasTHUK, UACaIbHBINA
PY>KUHHBIN MasTHUK, rapMOHUYECKHE BOJIHBI, UJ1CaJIbHBIN
K0JIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIEl aToMa, aTOMHOTO SApa U
KBaHTOBOW MOJIEJIN CBETA;

pasnuyuath ycioBUs (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3NYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HCTIOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIONBb3Yys. OCHOBHBIC IIOJIOKEHUSA M 3aKOHBl JJIEKTPOAMHAMUKH U
CHELMAIbHOM ~ TEOpUHM  OTHOCUTEJIIBHOCTH  (3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsana, cuina Awmmnepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKIMM, TnpaBwio  Jlenma, cBa3p  JJC
CaMOMHIYKIIMM B DJJIEMEHTE OJJIEKTPUYECKOM LEMU CO CKOPOCTBIO
VU3MEHEHHUs CUJIbI TOKA, IIOCTYJIAThI CIIELIUAIIbHON TEOPUU OTHOCUTEIBHOCTH
OWHIITETHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUSI, UCTIOIb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHIITEHHA I
dboTordexra, mepBoIit 1 BTOPOM MOCTYNAaThl bopa, MpUHIMIT COOTHOIIICHUS
HeonpenenéHHocte [elizeHOepra, 3aKOHBI COXpPAHEHHUS 3apsSA0BOTO H
MacCOBOT'0 YHMCEN ¥ DHEPTUH B SIACPHBIX PEAKLIMAX, 3aKOH PAJUOAKTUBHOIO
pacmajna);

ONMKCHIBATH (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HCHOJb3YysS BEITUUYUHBI:
HaIPsHKEHHOCTD JJIEKTPUYECKOTO MOJISA, MMOTEHIUA 3JIEKTPOCTATUYECKOTO
IIOJIs, PA3HOCTh ITOTEHLUHAJIOB, DJIEKTPOABWXKYILNAA CHUJA, WHIYKIUA



MAarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, cwia AMmImepa, WHIYKTHBHOCTD,
AIEKTPOJBIKYINNAS CUJIA CAMOWHIYKIIMH, JHEPTUS MArHUTHOTO TIOJIS
MIPOBOJTHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJTHASI SHEPTHUS, SHEPTHS
MOKOSI CBOOO/THOM YaCTHIIbI, SHEPTUA U UMITYJILC (DOTOHA, MACCOBOE YUCIIO
U 3apsij siApa, SHEPTUS CBSI3U SIpa;

OOBSICHATH  OCOOGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
AJIEKTPOMArHUTHAS WHIYKINS, CAMOWHIYKITUS, PE30HAHC, MHTep(epeHIIHS
BOJIH, Judpakuus, JTUCHEpPCHUs, TMOJHOE BHYTPEHHEE OTpa)KEHHUE,
dbotoanekTpudeckuii 3pdekT (hororddexr), anbda- u 6eTa-pacnabl sjaep,
raMmma-u3iaydeHue saep, pu3ndecKue NPUHIUIBI CIEKTPAIbHOTO aHau3a U
paboTHI N1a3epa;

OTIpEIeNISITh HAIpaBICHUE WHIYKIIMA MArHUTHOTO TIOJS TMPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
W PACCUUTHIBATH €r0 XapaKTEPUCTHUKH;

IPUMEHATH OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE TMOHSATHS, TEOPUH U
3aKOHBI JJI1 aHaliu3a ¢ OOBsACHEHHS  (UBUYECKUX IPOIECCOB,
MPOUCXOMSIIUX B 3BE3/IAX, B 3BE3AHBIX CHUCTEMaX, B MEKTaJIaKTUYECKON
Cpele; IBMKEHUSI HEOECHBIX TeJl, HBOJIIOLNH 3BE371 U BeenenHol;
IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIUMYHUH C
WCITOJIb30BAaHUEM TIPSIMBIX HW3MEPEHUW, TIPH OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl MOJYYEHHON 3aBUCHUMOCTHU
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
IOrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCIICJIOBAHMS,

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TPU HTOM
BBIOMpPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OLEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIBHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MIPOBOJIUTH OTBITHI TIO MPOBEPKE MPEIIONKEHHOW TUITOTE3bI: TIIIAHUPOBATH
IKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJydYeHHBIE PE3yNbTaThl W JeNlaTh BBIBOJ O CTaTyce MpenoKeHHOU
TUTOTE3HI;

OIMHMCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0Tr0IaTh TpaBmiia 0€30MacHOTO TPY/ia MPY MPOBEACHUN UCCIICIOBAHNN B
paMKax  y4yeOHOro  B3KCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
WCCJIEIOBATENICKOM W TPOEKTHOW JIEATENbHOCTH C HCIOJb30BaHUEM
U3MEPUTETHLHBIX YCTPOUCTB U J1a00OPaTOPHOTO 000PYAOBAHUS;

pelaTth pacy€THBIE 3aJjadd C SBHO 3aJJaHHOM W HESBHO 3aJaHHOM
¢u3nyecKkoil MOJeNbl0: Ha OCHOBAaHWM AaHaNIHW3a YCJIOBHUS BBIOMPATH
dusznyeckue MOJeNd, OTBEYArolIhe TPeOOBAHUAM 3aJa4d, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3UUYECKUX TEOPHI



Ipy  WCIOJNB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUS 3ajad,
MIPOBOJIUTH PACUETHl HA OCHOBAHWY UMEIOIINUXCS JaHHBIX, aHAITU3UPOBATH
pE3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YUYETOM TOTYICHHBIX
pe3yIbTaTOB;

pemiaTh KayeCTBEHHbIE 3ajauM, TpeOyrollhe MPUMEHEHUsS 3HaHUU U3
pa3HBIX pa3aenoB Kypca (PU3WKH, a TAK)KE UHTETPAINK 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LHMKJIA: BBICTPaMBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMIOPOIl Ha U3yUYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI U3MEPHUTEIILHBIX TPHOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJOTHUECKUX MPOIIECCOB;

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUUCKUX U 3apYyOESKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATh U OIICHUBATH MOCICACTBUS OBITOBOW M TIPOU3BOICTBEHHON
JIESITEIbHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKUMH TMpolieccaMu, C
MO3UIIMNA SKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUIN O palliOHATHLHOM
MPUPOOTOIH30BAHUM, @ TAK)KE€ Pa3syMHOM HCIOJIB30BAHUM JTOCTHUKEHUMN
HAYKd M TEXHOJOTHM Uil JAJBbHEHIIETO Pa3BUTUS YEJIIOBEYECKOTO
00IIIeCTBA;

MPUMEHSTh pa3IuyHble CIOCcOoObl paboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
CONIEp)KaHUsI C HKCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTU, TIPU ITOM HCIOJIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTMH TSI TIOMCKa, TEPEepadOTKH W TPEAbsIBICHUS YYCOHOU U
HAyYHO-TIOMYJISIPHOU WH(GOPMAITUH, CTPYKTYPUPOBAHUS ¥ UHTEPIPETAIINH
uHhOpMaIKU, TOJMYYECHHON U3 Pa3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANMM3UPOBaTh  TOJIy4aemMyro  UWHGOpMAIMI0O ©W  OICHHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOUIMXCSA 3HAHWW, TaK W Ha OCHOBE
aHaIM3a UICTOYHUKA MHPOpMaLIUK;

TIPOSIBIISITh OpraHU3aIMOHHBIC " M03HABATEIILHBIE YMEHUS
CaMOCTOATEILHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B TIPOLIECCE BHITIOJIHEHUS
MIPOCKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PadoT;

paboTath B TPYIIE C KCIOJHEHHEM pa3JIMYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PA0OTy TPYIIIBI, PAIIMOHATIBLHO PACTIPEACIIATh ASATEIHLHOCTD
B HECTAaHJAPTHBIX CUTYallUsIX, aJ€KBaTHO OIICHWBATH BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYTIBI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI;
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Jl':{;-)l'l HaumeHoBaHue pa3iejioB H TeM MIPOrpaMMbl Beero Kontpoabubie IIpakTHueckue f:g;g)f OOBBaI::zJ)ILHLI e
padoThI padoThI pecype
Pasnea 1. HAYYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
1.1  Hayusblii METOJ MO3HAHUS IPUPOJIBI 6
Wroro mo pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2  JluHamuka 10
2.3 | CraTtuka TBEPIOTO TENa 5 1
2.4 | 3axkoHBbI COXpaHEHUS B MEXaHUKE 10 1
Hroro no paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUMHAMMUKA
3.1 | OcHOBBI MOJIEKYJIIPHOKHHETHYECKON TEOPUU 15 1
3.2 | TepmommHammuka.TerioBble MaITHHBI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
nepexoabl
Hroro no paszneny 49
Pazgen 4. JIEKTPOJANHAMMUKA
4.1 | Dnextpuyeckoe mojie 24 1
4.2  TloCTOSIHHBIH 3JEKTPHUUECKUH TOK 24 1
4.3  Toxu B pa3NUYHBIX Cpeaax 6
Hroro mo pazaeny 54
Paznen 5. PU3HUECKHUI MPAKTUKYM
5.1 ‘ DuU3NIEeCKU TPAKTUKYM 16 16
Hroro no pazaeny 16
PesepBHoOeE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Nen/n NPOrpaMmblI Bcero Konrpoapieie  Ipakriieckue o0pa3oBaTejbHbIE
padoTshI padoThI pecype
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14
1.2 DNEeKTpOMarHuTHasE MHIAYKIIHS 13 1
Uroro no pazaeny 27
Pazgen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexannueckue KoineOaHus 10
2.2 DJeKTpOMarHUTHBIC KOJIeOaHUs 15
23 MexaHu4yeckue 1 3JIeKTPOMarHuTHbIE 10 1
BOJTHBI
2.4 Orntuka 25 1
Wroro mo paszneny 60
Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH
3.1 " Ocnoss CTO 5 1 | |
Hroro no pazneny )
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOIHOBOHN Ayann3m 15
4.2 ®duznka aToma 5
43 ®u3mnKa aTOMHOTO S7Ipa U 3JI€MEHTapHBIX 5
) JaCTHI]
Hroro mo pasneny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®PU3UKHU
5.1 ‘ OJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 12 ‘ ‘
Hroro mo pazaeny 12




Paszea 6. PU3HUYECKHUH MPAKTUKYM

6.1 ‘ Du3NYeCKUi TPAKTUKYM

16 16
Hroro no pazaeny 16
Paznen 7. OBOBIIAIOUEE IOBTOPEHHUE
Cucremarusanus 1 00001eHe
71 MPEIMETHOTO COJICP KAHUS U OTIBITA 15
' NeSITeTLHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Uroro no pazueny 15
PesepBHoe Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




YYEBHO-METO/IUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA OBA3ATEJIBHBIE YUYEBHBIE
MATEPHAJIBI 1JI5S1 YHEHUKA

» ®usuka, 11 kimacc/ KacesaoB B.A., O61mecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe obmiectBo «M31aTenbcTBO
«IIpocBernienue»

» dusuka, 10 kimace/ KacesinoB B.A., O011ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiiectBo «M3aaTenscTBO
«IIpocBenieHue»

METOJIUYECKHUE MATEPHUAJIbBI JIJIS1I YYUTEJIS

®dwusuka. Yrayonennsiii ypoeHnb. 10—11 kmaccsl : pabouast mporpaMmma K
muaun YMK B. A. KacesiHoBa: yueOHO-MeToAndecKoe mocodue / B. A.
Kacesnos, U. I'. BmacoBa. —M. : JIpoda

2 ®uzuka. 10 xki. YriybneHHsiit ypoBeHsb : yueOHuK / B.A. KacbsHOB. — 5-¢
u3a., crepeotuil. — M. : Jlpoda

3 ®usuka. 11 k1. YroyOneHHslil ypoBeHs : yueOHuk / B.A. KacesiHOB. — 5-¢
u3a., crepeoturt. — M. :Jlpoda

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - connanbHas ceTb pAOOTHUKOB 0Opa30BaHHMS.

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

3 http://festival.1september.ru/articles/ - ¢pecTuBanp nmegarornueckux uackH
«OTKpPBITBHIN YPOK».

4 http://www.fizika.ru/ - caiit ans yuureneid GU3NKUA U UX YICHUKOB.

5 http://www.physics.ru/ - marepuasbl o GpusuKe.

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

7 http :// school - collection . edu . ru / - equnas xomnekius [{TOPoB
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