


MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha YpOBHE CpelHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3alUiIX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIFHOCTh U3YUCHHSI TEM U Pa3/ieoB
y4e0HOro TpeaMeTa ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHTAHUA W Pa3BUTHSI OOYYAIOMIUXCS CpeICTBaMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKMX CIOCOOHOCTEH KaxKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATIbHOCTSIM.

B nporpamme no pusmke onpenensitoTcs iIaHupyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpEIHEro oO0mero oOpa3oBaHUsA: JUYHOCTHEHIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 001Iero oopa3oBaHus Ha yITyOIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TIOXO/.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIbTAThI IO FOJaM O0yUYECHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIAas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkonpHBINH Kype (U3UKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBICHWW, HW3Y4aeMbIX XHUMHEH, OHMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTy4YEHHUs HOBBIX MaTepUajloB C 3aJaHHBIMH CBOWcTBaMH. W3ydenwe Qumku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 001IEro 00pa3oBaHus MOJIOKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoara€T MCMOJIb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3Ikonocuzayuu peanusyercsi MNOCPEACTBOM BBEICHUS HJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coaepKaHusl MPOrpaMMbl 1O (PU3UKE JOHKHO OBITh OCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s usnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEBHOIO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
Martepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyuae mpakTukym
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCHEe TEPBOTO W BTOPOTO
MOJIYTOUH B KaXKIOM M3 3TUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszaena (temsl). IIpu sToM mox paGoTamu IMpakTUKyma MOHUMAeETCs
CaMOCTOATENIHOE  HCCIEAOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpEeCTaBiI€HAa €IUMHBIM repedHeM. Bpidop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXOI1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSIMH NPOBOAUTH MpsSMble M KOCBEHHbIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/1a4U C SIBHO 3aJaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HUHTETpUpys
PUMEHEHNE 3HaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPEICKa3aHue NPOTEKaHUS (PU3HUECKUX
SIBJICHUW M TIPOIIECCOB B OKpY’Karollel JKM3HH, TpeOyromue BeIOopa (hHU3nIeCKOn
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
oOecreyeHunto y4eOHoro npouecca Kype (pu3uku yriryOJI€HHOrO YpOBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BHIMOIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHU4eCKux
OTBITOB, TAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (uU3MKe KIIOYEBBIX JEMOHCTpalUil s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISTFOTCSI:

dbopMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOydYalomMXCd K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

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
npoluecce U3ydeHus Kypca GU3MKH Ha YpOBHE CPEIHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAasT  MEXaHUKY,  MOJEKYISpHYH  (U3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHOM (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJENIA, AJEKBaTHOW YCJIOBHMSM 3a/adyd, B TOM 4YHCIE 3a7a4 HWH)KEHEPHOTO
XapaKkTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOILIYIO CPENY;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHUI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICSATECIILHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeObHoro mnpeamera «®duszmka» Ha YpOBHE CpEIHET0 O0OIIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

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

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
poBeleHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM MHAMBHUAYaJIbHBIX
0COOEHHOCTEN 00yYaroIUXC.

COJAEP)KXAHUE OBYUEHUASA

10 KVIACC

Paznen 1. Hayunblii MeTO MO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTalbHas HayKa 0 npupoje. HayuHblii MeTos1 o3HaHUs U
METO/Ibl UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUH.

OKCIEpUMEHT M TEOpUs B Ipoliecce Mo3HaHus npuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3UKeE.

CnocoObl m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBbIE U IU(POBBIC
U3MEpUTEINIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHUid  (U3MYECKUX  BeIWYMH  (a0CoNroTHas W
OTHOCHUTEJIbHAS).

MopaenupoBanue (u3NYECKUX SIBJICHUNM M MPOIECCOB (MaTepuaabHasi TOUKA,
abCOJIIOTHO TBEPAOE TEINO, UACANIbHAS KUAKOCTb, UCANIbHBIN I'a3, TOUSUHBIH 3apsin).
['unore3a. PU3NYECKH 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAs TEOPUS.

Ponb u Mecto ¢u3Nku B (GOpMHUPOBAHMM COBPEMEHHON HAy4YHOW KapTHUHbI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

M3mepenne cuibl TOKAa M HANPSKEHUS B LIEMH TOCTOSITHHOTO TOKA MPY TOMOLIU
aHAJIOTOBBIX U IIU(MPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ HM(ppoBoi nabopatopueit no ¢usuke. [IpumMepsl U3mMepeHus
(bu3nYeCKUX BETMYHH MIPH MOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBmxeHue. OTHOCHTEIBHOCTh MEXAHUYECKOIO JBUKCHUS.
Cucrema oTcuéra.

[Tpsimast 1 oOpaTHas 3a1a4U MEXAHUKH.



Pannyc-BexkTop MarepuanbHOM TOYKH, €r0 IPOEKIMM HAa OCU CHCTEMBI
KoopauHat. Tpaexropusi.

[lepemenienne, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTE€pUaJbHOW TOYKH, MX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IIyTH MAaTEPUATIBbHOM TOYKH OT BPEMEHHU U UX
rpaduKu.

CBoOonHoe majieHue. YcKopeHue cBOOOAHOro majaeHus. JIBuKeHHe Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH M
YCKOPEHHSI MaTEPUAILHON TOYKH OT BPEMEHU U MX T'pa(UKH.

KpuBonmHenHOe  nBWKEHWE. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKpPY>KHOCTH. YTJIOBasi M JUHEHHass ckopocThb. Ilepmon m uvactora oOpaileHus.
LlenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TaHMC€HIIMAIBLHOE) U TIOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYKH.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBU>)KECHUE CHAPSAIOB, LIEMTHBIE, IIIECTEPEHYATHIE U PEMEHHBIE IEPEIAYN, CKOPOCTHBIE
JTUQTHI.

Jemoncmpayuu.

Mopens cucteMsl OTCUETA, WILTIOCTPALUS KMHEMATHUECKUX XapaKTEPUCTHUK
JIBUKEHUS.

CriocoObl ucClieI0BaHUs TBUKEHUN.

WnmrocTpanys npenebHoro nepexoa 1 U3MEepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKEHUN ¢ MCIIOJI30BAHUEM MEXaHU3MOB.

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

HaGnrogenue aBukeHUs Tena, OPOLIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hamnpasnenue CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIoBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHME TTyTEN, TPACKTOPUA, CKOPOCTEN ABUKEHHUS OJTHOTO U TOTO XK€ Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LIEIBIO ONPEAEICHUs MITHOBEHHOU
CKOPOCTH.

N3mepeHne yCcKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKEHHUH
10 HAKJIOHHOM TIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH IIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBUKEHHM.



W3mepenne  yckopeHuss  CBOOOJHOTO TaJICHAS (PEKOMEHI0BAaHO
WCITOJIb30BaHUE ITU(GPOBOI TaOOpaTOPUN).

N3yuyenue NBUKEHUS Tela, OpPOILIEHHOIO FTOPU30HTAIBHO. [IpoBepka runoressl
O TPSAMOM MPONMOPLHUOHAIBHON 3aBUCUMOCTH MEXIY AAJIbHOCTBIO TNOJIETA U
Ha4yaJbHON CKOPOCTHIO TEJIA.

WN3ydeHne IBWKEHMS Tella IO OKPYKHOCTH C NOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJia OOpalleHUs] KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MHeprmaneHble cucTtemsl oTcyéTa. [IpmHIHN
oTHOcuTenbHOCTH ['anmunes. HenHepuuanabHble CUCTEMBI OTCU€Ta (ONpeEneTIeHuE,
IPUMEDHI).

Macca tena. Cuna. [IpuHIun cynepno3uimu Cuil.

Bropoit 3akoH HproTOHa 111 MaTepuanbHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTECHHUS. OJKBUBAICHTHOCTh T'PABUTAIMOHHON W
WHEPTHON MAaCCBI.

Cuna TspxkecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO TAJIEHUS OT BBICOTHI HaJT
MOBEPXHOCTHIO IJIAHETHI U OT Treorpapuueckoil mupoTsl. JBrkeHrne HeOECHBIX Tell
Y UX CIIyTHUKOB. 3akoHbl Kemnnepa. [lepBasg kocmuyeckass CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tenma. Bec Ttema, nBmxymierocs c
YCKOpPEHHEM.

Cuina tpenusi. Cyxoe Tpenne. Cuiia TpeHUs CKOJIbKEHUS U CUJIa TPEHUS TTOKOS.
Koaddunment tpenust. Cuna cOnpoTUBICHUS MTPU ABUKEHUU TEja B dKUJKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenune. 'mapocratnueckoe napienue. Cuna Apxumena.

TexHn4eckrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: MOAIIUITHUKH,
JBH)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaOmronenue IBHKEHUS TEJl B MHEPIIMATBHBIX M HEMHEPIIMATbHBIX CUCTEMaX
OTCYETA.

[TpyHUMIT OTHOCUTEILHOCTH.

Kauenune AByX HWIMHAPOB WIM MIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJAEHCTBYIONIEH TPUIIOKEHHBIX K TE€Ty CHII C TPOU3BEACHUEM
Macchbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIIBHON CHCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YNIbTATE B3aUMOICHCTBUSA TEI.

N3mepenue macce 1o B3auMOIACHCTBUIO.



HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3mepeHne paBHOAEHCTBYIOLIEH CUJI IIPH JBM)KEHHHM OpyCKa 10 HAaKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TruUIOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUSI Opycka IIo
HAKJIOHHOU IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCChl.

HccnenoBanre 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3UHOBOM 00pa3Iie, OT ux aedopMarium.

N3ydyeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEpPE3
JETKui OJIOK.

N3mepenne kodduimenta TpeHHs M0 BETUYMHE YIIIOBOro KoddduimenTa
3aBUCHMOCTH Frp(N).

HccnenoBanue nBHKEHHSI OpycKka MO HAKJIOHHOMW IJIOCKOCTH C MEPEMEHHBIM
K03 PUITMEHTOM TPEHUSI.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpaIllaTEIbHOE JIBUXKCHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpaumleHus. Ilmedo cuibl.
CnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

Y cIl10BUSL paBHOBECHSL.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3yuyeHune ycTOMYMBOCTHA TBEPAOTO TEJA, UMEOIIETO TUIOMIAAbL OIOPHI.

Tema 4. 3akonvl coxpaneHus 6 mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOUYEK. L[eHTp macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBHKEHUU LIEHTPa Macc.

NMnynbe CUITbl U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpAaHEHUsI UMITYJIbCA.



PeakTnBHOE BMXEHUE.

MoMeHT umnysbca MaTepHabHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITYJIbCAa B IEHTPAJIbHBIX MOJIAX.

Pabora cunbl Ha MajoM M Ha KOHEYHOM IepemelnieHuu. I'padpuueckoe
pecTaBlIeHUE PadOThI CHIIBI.

MoniHOCTb CUIIBI.

Kunerndeckass sHeprus MarepuanbHOM TOukH. Teopema 00 HW3MEHEHUU
KMHETHYECKOW SHEPTUH MATEPUATIbHON TOUKH.

[loTeHIManbHble W HENOTCHIMAIbHbIC CWIBL. lloTeHIManbHAsT 3HEprus.
[ToreHunanbHast sHEprus ynpyro aepopmupoBaHHOW NpyxuHbl. [loTeHIManbHas
DHEPIUs TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPAaBUTALIMOHHOM MOJi€ OJHOPOAHOro mmapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHMYECKAst CKOPOCTb. TpeThst KOCMUYECKaAst CKOPOCTb.

CBsi3b pabOThI HEMMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUUECKON SHEPTUU
CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu i MACATBbHOM KUAKOCTH KAaK CJEACTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHuyeckue yCcTpoMCTBa U TEXHOJIOTMYECKUE MPOLECCHI: IBUKCHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpauuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

HN3mepeHne MOITHOCTH CHUJTBI.

M3MeHeHue 3Hepruu Tela MpU COBEPIIEHNUU PabOTHI.

B3anmHble TNpeBpallleHUs] KMHETHYECKONM WM IMOTEHIHMAIbHOW SHEPrUd IpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruu Mpu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY MYTH.

N3mepenune cuiibl TATH, CKOPOCTH MOJIETH SJIEKTPOMOOUIISE U MOIITHOCTH CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY IYTH.

CpaBHEeHHE W3MEHEHUS MOTEHLIUAIBLHOW SHEPTHH MPYKUHBI C paOOTOM CHIIBI
TPEHUsI.

Omnpenenenve paOOTHl CHIIBI TPEHUS MPU JIBWKEHUHM Teja MO HAKJIOHHOMN
IIJIOCKOCTH.



Pasznen 3. MousekyisipHas pu3MKa 4 TEPMOIMHAMUKA.

Tema 1. OcHo6bl MONEKYAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnyeckod Tteopun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHOBCKoe NBHKEHHE. XapaKTep IBHKCHHUS
M B3aWMOJICHCTBUS YaCTHIl BeUIeCTBA. MoJenu CTpOEHUs Tra3oB, KHAKOCTEH WU
TBEPBIX TEJI U OOBICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojelnel. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemiectBa. [locTositHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mepenus. Illkama
temneparyp Llenbcus.

Mopenbs HaealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza IBHKYTCSl XaOTHYECKHU U HE B3aUMOJIECUCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomtoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoieccsl B
UJCATbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXIy JaBICHHEM M  CPEAHEM  KUHETUYECKOW  DHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13b a0COJIFOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOW dHEPTUEN MTOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECChl: TEPMOMETD,
0apoMeTp, MoTy4eHre HaHOMAaTEPHAJIOB.

Jemoncmpayuu.

Mopenu I1BUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYII.

Mopenu KpucTamIn4ecKux pemeToK.

Hab6ntogenue u rcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne mpouecca YCTAaHOBJIEHHUS TEIUIOBOTO PABHOBECUS  IPHU
TeII000MeHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
1 dpoBoit 1aboparopun).

N3ydyeHne n30X0pHOTO Mporecca.

N3ydenne nzobapHOro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSHHUS.



Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[[) cucrema. 3amaHue BHEUIHUX YCIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHelIHNE 1 BHyTpeHHUE nTapaMeTphl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEAHUE 3HAUCHUS BEJIMYUH, OMUCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TepmonuHamMukd. (CaMONpPOU3BOJIBHAS — pelaKcalys
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopens wuaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpPaBHEHMWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaX€HUE ISl BHYTPEHHEH SHEPTHUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMrepaTypbl. BeipakeHue Jyisi BHyTpEHHEU dHEPTruUd OJHOATOMHOTO HJ€aTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DOnemeHTapHas pabota B TepMoJMHaMuKe. Beruncienue padoThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  Kak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KommuectBo TtemnoTel. TemioéMKOCTh Tena. YAenbHas W MOJISIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHuMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHUs
ToruBa. Pacuér kommuecTBa TemIoOThl mNpu Temonepenaye. I[lonsrtue o0
aauabaTHOM IIpoIiecce.

IIepBbIil 3aKOH TepMOJIMHAMUKA. BHyTpeHHs1s1 sHEeprus. KoanyecTBo TenioTsl
u paboTa Kak Mepbl W3MEHEHHUS BHYTPEHHEM SHEPIHUH TEPMOIAMHAMUYECKOU
CUCTEMBI.

BTopoii 3aK0H TepMOIMHAMUKY 17151 PABHOBECHBIX MTPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKON CUCTEMBbI MPOXOAUT €AUHCTBEHHAs
annabara. AOCOIIOTHASI TEMIIEpaTypa.

BTopoii 3aKk0H TepMOAMHAMUKY JJIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepeaTh TEIIOTY OT 00Jiee X0JIOMHOTO Teja K 0oJiee HarpeToMy 0e3 KOMITIEHCAIlUU
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE ACTIEKThl UCIOJIb30BAHUS TEIUIOBBIX JBUTaTeneil. TemniaoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOLIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JABUTATENN, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3AUS «TEIUJIOBBIX» OTXOJ0B C



UCIOJIb30BaHUEM TETIOBOTO HACOCA, YTHIM3AIMS OMOOPTaHUYECKOTO TOILIIMBA /ISt
BBIPA0OTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTUU.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nyuiHoe orauso.

CpaBHeHUE yACNbHBIX TETUNIOEMKOCTEHN BEILIECTB.

Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHH.

HccnenoBanue anquabaTHOrO Mpolecca.

KomnbroTepHble MOJIENN TEMIIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBA3U DHEPTHUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEeMIEPATypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnibie cocmoanus éewyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHeHcaus. cnapeHue u KuneHue. Y aenbHas TerioTa
napooOpa3oBaHUsL.

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

BnaxxnHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KkpuctaiuioB. [lmaBieHne u Kpuctaimmszauus. YIEJIbHAas TEIJIOTA IUIABJIEHUS.
CyOnumarnusi.

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

TemnnoBoe pacimpeHue KUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacidpenue. AHTAapMOHM3M TEIUIOBBIX KOJeOaHUM YacTHIl BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEpTUN B (Pa30BBIX MEPEXOaX.

VYpaBHEHHE TEIIOBOTO OajaHca.

[ToBepxHocTHOE HaTspKkeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanunnsapusie sBnenus. J[aBaeHne noa MCKPUBIEHHONW MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAIBI.

Jlemoncmpayuu.



TernmoBoe pacmMpeHue.

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenwne. Kunenne npy noHmKEHHOM J1aBJIICHUH.

M3MmepeHne Criibl MIOBEPXHOCTHOIO HATSKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMU.

CmauunBaHue.

Kanumisipasie ABiIeHUS.

Mopneny HEHBIOTOHOBCKOW KUJIKOCTH.

Crioco0bl U3MEpPEHUS BIaKHOCTH.

HccnenoBanye HarpeBaHus 1 IJIaBICHUS KPUCTAIUINYECKOIO BEIIECTBA.

Bunpr negopmanuii.

Habmronenne manbix aedopmariuid.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

M3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUs JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MAapoB B
IIOMEILECHUH.

N3mepenne ko3¢ dumreHTa moBepXHOCTHOTO HATSIKCHHUS.

N3mepenue monyns FOHra.

HccnenoBanve 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHUJIBI.

Paznen 4. JDiaekTpoauHaAMMKA.

Tema 1. Inekmpuueckoe no.e.

ONeKTpu3alms Tel U €€ MPOSBICHMS. JJEKTpUYECKUU 3apan. /IBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYNPOBOJIHHKHU.
DneMeHTapHbIN JIEKTPUYECKH 3apsl. 3aKOH COXPAaHEHHUS AJIEKTPUUECKOT0 3aps/ia.

BsaumopaeiictBue 3apsnoB. Todyeunsle 3apsaasl. 3akoH KyoHa.

DIieKTprdecKoe nosie. Ero AeicTBre Ha IIEKTPUUYECKUE 3apsi/Ibl.

HampsoxéaHocts  anekTpuueckoro  moiis.  [IpoOuwiid  3apsa.  Jlunuwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO MOJsA. OQHOPOIHOE AIEKTPUUYECKOE TOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAIIOB ISl  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, TaKk H
HEOJIHOPOHOTO).

[IpyHIMT CYNIEPNIO3ULINN dIEKTPUUECKUX TOJIEN.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKEHHOro mo o0bEMy mapa. Ilosie paBHOMEpPHO 3apsyKEHHOU



OECKOHEYHOM IUIOCKOCTH. KapTuHbl JIMHUN HanpsKEHHOCTH 3TUX MOJNEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JusnexTpuku B AIEKTPOCTATUYECKOM oJie. Jupnexktpruyeckas
MIPOHUIIAEMOCTh BEIIECTBA.

KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.

[TapannenbHOE cCoeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOEe COETUHEHHE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

JIBrxKeHMEe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SIIEKTPUUECKOM IOJIE.

TexHu4YecKkrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MIIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Monens anekTpocratnyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U AUAJIEKTPUUYECKON IPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

OneHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TETl.

HabGnrogenue npeBpaliieHus SHEPTUU 3apsDKEHHOTO0 KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANOIA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyeckKuil mox.

Cuina toka. [TocTosiHHBIN TOK.

VYcnoBrsi CyneCTBOBAHUS NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKM
toka. Hammpsokenue U u D/1C &.

3akod OMa JJ1s ydacTKa LEIu.



DNEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COMTPOTUBIIEHHUS OJTHOPOITHOTO
MPOBOJAHUKA OT €ro JJWHbI U IUIOMIAJ MOMEPEYHOTO CEUEHHS. Y IeJbHOE
COIPOTHBIJICHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBiE¢HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenma.

MONTHOCTh 3JIEKTPUYECKOTO TOKa. TerioBas MOIIHOCTb, BbIAE/sieMas Ha
pe3ucrope.

OJ1C u BHyTpeHHEE COIPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1s1 TTOJTHOM
(3aMKHYTOM) dJeKTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMBbIKaHUE.

KonnencaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3mepeHure Cuiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUA AJIA PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
TUIOLIAHN MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe uzmepenne DJC. KopoTkoe 3ambIKaHKE TalbBaHUUECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coelMHEeHNUs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKMUKyMm.

HccnenoBanre CMEMAHHOTO COEMHEHNS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPsDKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO CONMPOTUBJICHUSI ICTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIIUATIOB MEK/y MOJIOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B IIEIH.



HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3uunbix cpeoax.

DJIEKTpUYECKasi  MPOBOAUMOCTh  PA3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MIPOBOJAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTbH COINPOTUBICHUS METAIOB OT
temnepatrypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUUeCKUid TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpOBOIHUKMY. Cob6cTBeHHas U MpUMECHast MIPOBOJAUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPBHI.

DIJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akoHbl Papanes 11 SIEKTPOIIN3a.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monuus. [lna3ma.

TexHuyeckue yCTpOWCTBa M NPAKTHUECKOE IMPUMEHEHUE: Tra3opa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JyueBasi TpyOKa, MOJIYNPOBOJHUKOBBIE MNPUOOPHI: JTUOJ,
TpPaH3UCTOP, (POTOANO, CBETOIUO/I, TaJIbBaHUKA, paUHUPOBAHKE ME/IH, BBITLJIABKA
ATIOMUHUS, DJIEKTPOHHAS MUKPOCKOITHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI dJiekTponu3a Papaaes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHeHUE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOAMMOCTD AUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HaGmronenue amextpoiusa.

N3mepeHue 3apsiaa OJJHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3UCTOpPA  OT
TeMrepaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUO/A.

Du3nvecKuil MPaAKTUKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIBHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TTOTPEUTHOCTH U3MEPEHUN (DU3UYECKUX BEIIMYUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bU3MYeCKuX BETWYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUCHMYECKUU  SKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).



MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yray0iaéHHoro yposss B 10 kiacce ocymiecTBiseTcs
C Y4ETOM COAEpKaTEeNbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnule nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
nO3HaAHUA: SIBICHUE, HAYYHBIH (hakT, TUIIOTe3a, (PU3MYECKass BEIUYUHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, LI POBast 1abopaTopusl.

Mamemamuka: pelleHWE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopbl ¥ MX MPOEKIIMU HA OCH KOOPJAUHAT, CI0KEHUE BEKTOPOB.

Buonozua: mexannueckoe IBHKEHUE B XKUBOU MpHUpoae, Audpdys3usi, ocMoc,
TEIJIO00OMEH JKMBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpeibl,
yTHIH3anuss OHMOOPraHMYECKOro TOIUIMBA JUIi  BBIPAOOTKH  «TEIJIOBO» U
AIIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSHKEHUE Y KaTUJUISIPHBIC SIBJICHUSI B TIPUPO/IE,
ANIEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIC.

Xumusa: NTUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsh Macca, MOJy4YeHUE HAHOMATEpHUAJIOB, TEILIOBBIE CBOWMCTBA
TBEPBIX TEN, KUIKOCTEH U T'a30B, KUJKHE KPUCTAILIBI, SJIEKTPUUECKHUE CBOMCTBA
METAJUIOB,  JJIEKTPOJINTHYECKAs  JIHUCCOLMALMSA, TaJIbBAaHWKA, DJIEKTPOHHAS
MHUKPOCKOTIHS.

T'eocpagpua: Bna>xxHoCcTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHre ABMXKEHUN C HCIOJNb30BAaHHMEM MEXaHH3MOB,
y4€T CYXOro U IKUJKOTO TPEHHS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIIUU
(KpOHIITENH, peméryaTble KOHCTPYKIMU), UCMHOJIb30BAHUE 3aKOHOB COXPAaHCHHS
MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET W JPYTHE), JABUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIyYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIIE HaHOMATepUajoB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3zopaspsiiHbIE JTAMIIbl, TOJIYIIPOBOJHUKOBBIE IPUOOPHI, T'aJIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Maznummnoe noae.

B3auMonelicTBUE TIOCTOSHHBIX MArHMTOB M TMPOBOJHUKOB C TOKOM.
MarnutHoe mosie. BekTop MarHuTHOW WHAYKUMHW. [IpyuHOMI Cyneprno3uuuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHIYKIIWH.



MarauTHoe 1moJie IpOBOAHUKA C TOKOM (IPSMOI0 NPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cunia Amnepa, €€ HanpaBJI€HUE U MOJTYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOYJIb. JIBUKEHUE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B BemecTse. @eppOMArHeTUKY, NTapa- U AMaMarHEeTUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: IPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.

Jemoncmpayuu.

Kaptuna 7uHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

KapTuHa mMHUI MarHUTHOW MHIYKIWHU NOJIS JUIMHHOTO MPSMOrO IMPOBOJIHHUKA
Y 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBrue cunbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

Habmtoienue nBUKEHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBaHre MarHUTHOTO MOJIS IIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTUKOB.

HccenenoBanye NeUCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHIYKLMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
uaaykuuu. OJIC wHAyKuuu. 3aKOH BJIEKTPOMArHWTHOM uHaykuuu Dapases.
Buxpesoe anexrpudeckoe noie. Toku Dyko.

O/1C vmHOyKUMKM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LIENMH IOCTOSHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

OHeprusi MarHUTHOTO OJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.



TexHuyeckue yCTPONCTBA M TEXHOJOTMYECKHUE MPOLECChl: MHAYKIMOHHAS
MeYb, COJICHOU/, 3alllUTa OT JIEKTPU3ALNU T MPU ABUKEHUU B MArHUTHOM T10JI€
3emun.

Jemoncmpayuu.

HaGmronenue siBjieHus 3JIeKTPOMArHUTHOM WHTYKITUH.

UccnenoBanne 3aBucumoctd IJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MarHATHOTO MOTOKA.

[IpaBuno Jlenua.

[Tamenrie MarHuTa B aJIIOMUHHUEBOM (MEIHOMN) TpyOe.

SIBiieHrE CAaMOMHTYKIIMH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IICTIH.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

OnpeneneHne HHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

UccnenoBanue siBICHUS] CAMOUHAYKITUH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. KosieOaHUSI U BOJIHBI.

Tema 1. Mexanuueckue KonebGanus.

KonebarenpHas cucrema. CBOOO HBIC KOJICOAHNS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTuyecKoe ONMMcaHue (3aKOH COXPAHEHHUS MEXaHW4YeCKOW sHepruu). BeiBos
JTUHAMHYECKOT'O OIMMCAHUS TapMOHUYECKUX KOJICOAHUN M3 MX DHEPreTHUECKOTo U
KHHEMAaTHYECKOT'0 OIHUCAHMS.

Ammuutyna u (dasza kojebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYMHBI C aMIUTUTYJaMU KOJIEOaHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasITHUKA.

[Tonsarue o 3aTyxawmux kKojaebanusx. BeiHyX/1eHHbIC KOeOaHus. Pe3oHaHc.
Pe3onancHas kpuBasg. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOQHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOITMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaydelid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnmch KoJj1Ie0aTeIbHOTO IBUKCHMS.

Habmroienne He3aBUCMMOCTH MEepHo/ia MallbIX KoueOaHuil rpy3a Ha HUTU OT
aAMILUTATYIBI.



HccnenoBanue 3aTyxaromux KoJieOaHUi U 3aBUCUMOCTH TEPHO/ia CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanne koyieOaHMM Tpy3a Ha MAaCCHBHOM TMPYKHHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0OH COXpAaHEHUs PHEPTUU NIPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

W3mepenne mnepuoga CBOOOTHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS Teja B X0J€ KoeOaHUl Ha yIpyroM MoABeECe.

N3yyeHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasSITHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. InexkmpomazHumHnele Korebanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCcaTopa ¢ aMIUIMTYI0M CHJIbI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
NEeICTByIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHWs MpH pa3iudHoi dopme
3aBUCUMOCTH MEPEMEHHOIO TOKA OT BPEMEHH.

CuHycoHnanbHbI NEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

Uneansbubiii  Tpancopmatop. IlpomsBoacTBo, mnepepadya W NOTpeOsIeHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTMYECKUE PHUCKUM TMpU TMPOU3BOJACTBE dJeKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKa, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHUHM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.



['enepaTop He3aTyXarOUUX IEKTPOMArHUTHBIX KOJIEOaHUH.

Mopens 3JIEKTPOMarHuTHOTO Te€HEPATOopa.

By IeHHbIE CHHYCOUJATbHBIE KOJICOaHMUS.

Pe3ucrop, KaTylika MHIYKTUBHOCTH M KOHAEHCATOP B LEMU NEPEMEHHOIO
TOKA.

Pe3onanc mnpum mnoOCIEOBATEIBHOM COECAMHEHWUU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHY Y KOHJIEHCATOPA.

YcTpoicTBO 1 PUHIMI ASHCTBUS TpaHCchopMaTopa.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3yuenne tpanchopmaropa.

HccnmenoBanne MEpEMEHHOTO TOKA 4Yepe3 ITOCIEAOBATEIbHO COCIWHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabntoieHue 31eKTpOMarHuTHOTO PE30HAaHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B €M NEPEMEHHOIO TOKA.

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

Mexanndeckue BOJIHBL, YCJIOBUA HX pacnpocTtpaHeHus. llomepeunsie wu
IPOAOJIbHBIE BOJIHBL [lepuon, CKOpOCTh pacrpOCTpaHEHUs W JJIMHA BOJIHBI.
CpoiicTBa MEXaHHYECKHUX BOJIH: OTpa)KeHHE, MpeJIOMJICHUE, WHTEephEepeHIus H
U pakiys.

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

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolcTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTPaXXE€HUE,  NPEJIOMIICHHUEC,
noJisipu3aiys, uHTepdepeHuns u qudpakums.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMIIBI PAIMOCBS3H U TENEBUACHUSA. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyecknue yCTpPOMCTBA M IPAKTUYECKOE TPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHNK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieun,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpauuu.

OOpa3zoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak UCTOUHUK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.



AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

Habnronenue cBsI3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIUTYAOU H
4acTOTOM KoJieOaHUM.

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IIPETIOMIICHUE,
noJisipu3anus, 1udpaxkuus, HHTephepeHIINs.

Oo6napyxeHue nHPPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUEHHUH.

Yuenuueckuii sxcnepumenm, navopamopnuvie padomul, npAKmMuKym.

M3y4yeHnue napameTpoB 3ByKOBOU BOJIHBI.

M3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
10ckoM 3epkane. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTeNb
npenomiieHus. OTHOCUTENBHBIN MMOKA3aTeb NpesioMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETA Y COOTHOLIEHNE JJIMH BOJIH IIPU [IEPEX0/1€ MOHOXPOMATUYECKOIO CBETA YEPE3
I'PaHHUILly pa3zelia JByX ONTHYECKUX CPEN.

Xon nydeit B mpusme. [ducnepcust cera. CrioxHbId cocTaB 0€l0ro CBeTa.
IBerT.

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MoJHOro BHYTPEHHETO
OTpaKEHUS.

Cobupatouiue 1 paccenBarolye JMH3bl. ToHkas auH3a. DOKycHOE paccTosHUE
Y ONTHYECKAsl CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuyeckoil JMH3bI OT €€ TEOMETPUM U OTHOCUTEIBHOIO IOKa3aTels
IIPEJIOMIICHUS.

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

Xoa sy4a, MPOWEIIErO JUH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsMOM B
cOOMpAIOIIUX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

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

IIpenensl NPUMEHUMOCTH T€OMETPUYECKOU OIITUKU.

BonnoBass ontuka. WuTtepdepenuuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(hEpEHIHOHHON
KapTUHE OT JABYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIlacCHYECKHX
UHTEP()EPEHIIMOHHBIX CXEM.



Hudpaknuss cBeta. [udpakunonnas pemérka. YcinoBue HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpH  MAJCHAUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonsipuzarus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOILIECChl: OYKH, JIyTa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MPOCBETICHUE
OIITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npeaoMIieHUs CBETa.

Habmtoienue moaHoro BHyTPEHHETO OTpaykeHusl. Moiesib CBETOBO/IA.

HccnenmoBanne XoAa CBETOBBIX IYYKOB dYepe3 IUIOCKOMAPaUICIbHYIO
IUIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB N300paKEHUH B JTMH3AX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenune natepdepeHinu cBera.

HabGnrogenue BETOB TOHKUX IJIEHOK.

Hab6mronenue nudpakxium ceera.

N3yuenue nudpakiinoHHON PEIETKY.

HaGmronenne nudpakiilmOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[TpumeHeHne moIAponI0B ISl U3YUYCHHS] MEXaHUUECKUX HaIPSKECHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

W3mepenne nmokaszaremns mpeIoMIICHHS CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BellecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenne PoKyCHOTO PaCCTOSIHUS pacCEUBAIONTUX JIMH3.

[Tomyuenune n300pakeHUs B CUCTEME M3 TIOCKOTO 3epKasia M JINH3HI.

[Tomyuenune n300pakeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUIECKUX CHCTEM.

Hab6mronenue nudpaxiuu, nHTEp)EpeHIINN 1 TTOJISIPU3AIIN CBETA.

W3y4yenune nonspusamnuu cBeTa, OTPKEHHOTO OT MOBEPXHOCTH IUAJICKTPHUKA.

N3yuenne nHTEpPEPEHIINH JIa3ePHOTO U3ITyUYCHUS HA IBYX MIETIAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenue HbI CBETOBOU BOJIHBI.

[Tomy4yenune criekTpa U3IMy4eHHUsS] CBETOIMO/A MPU MOMOIIN AUPPAKITMOHHOM
PEIIETKMU.



Pasnen 6. OcHOBBI crielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPHUH OTHOCUTEIIBHOCTH.

[IpocTtpancTBeHHO-BpeMeHHOH  uHTepBal. [IpeoOpaszoBanust  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILIEHUE JIIMHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. JDHEPTUA
MTOKOS.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOLECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSXKEHHBIX YaCTHIL.

Y4yeHn4eCcKui SKCIIEPUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHne UMIYyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-6011060ii oyaausm.

PaBHOBEeCHOE TEIIOBOE M3JIydYeHUE (M3JIyuyeHUE aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemienus: Buna. I'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl GoTodddexra. YpaBHeHUE
Oitamreitna s potodddexra. «Kpacnas rpanuiay gportodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarolryto moBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMcTBa yactull. BonHel ne bpoiuts. JInuHa BosiHbl 1e bpoins u
pasMepbl 00JacTH JIOKaIW3aluu JABWXKYylelcs vactuubl. KopmyckymispHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHuUeCKHEe YCTPOWCTBA M TEXHOJIOTHUYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHeUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBaHre  3aBUCUMOCTH — CONPOTHBIICHHMS  NOJYHIPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauop.

Conneunas Gartapes.



Yuenuueckuit saxcnepumenm, nadopamopnoie padomuol, nPAKMUKyM.

Hccnenosanue poropesucropa.

N3mepenne nmoctostaHOM [Imanka Ha ocHOBE uccienoBanus Gporodddekra.

HccnenoBanne 3aBUCHMOCTH CUIIBI TOKA YEPE3 CBETOINUO OT HAIIPSKCHUS.

Tema 2. Qusuka amoma.

OneITBl IO KCCIEAOBAHUIO CTpoeHWs aroma. [lmaHerapHas monenb aToma
Peszepdopna.

[Toctynatel bopa. U3myuenue u norsiouieHre (GOTOHOB NP MEPEXOE aToMa ¢
OJTHOTO YPOBHS SHEPTUH HA IPYIOM.

Bune! ciektpoB. CniekTp ypoBHEN SHEPTUU aTOMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE H3Iy4ueHHe cBeta. Jlasep.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAHTOBbII KOMITBIOTE.

Jlemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue IMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIONIUX YACTHL.

Omnpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HabGnrogenue TMHEHYaToro CuexkTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOr0 aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa U IJ1EMEHMAPHBLIX YACMUY,.

Hyxnonnas moxpens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Alnbda-pacnaja. DJNEKTPOHHBIA M TO3UTPOHHBIN OeTa-
pacnaz. ['amMma-u3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPHUPOJE.
CBoOIICTBa MOHHU3UPYIOLIETO M3JTyYCHHsS. BIusHME paTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POH n3inydenus. Jozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlegekt Macchl siapa.

Anepurie peaknuu. [enenne u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl pPa3BUTHUSA
SAIEPHOU YHEPIETUKMU.

Mertozapl perucTpaly U UCCIIEI0OBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuOHBI, ME30HBI U JICITOHBI.
[IpencraBnenne o CranpapTHO Mozenn. KBapK-TJIFOOHHAs MOJENb aIPOHOB.

®usznka 3a npenenamu CraHmaapTtHol Moxaenu. T€MHas maTepus U TEMHas
DHEPTHUS.



EnuncTBO pu3nyeckoil KapTHHBI MUDPA.

TexHn4eckne yCTpouCTBA U TEXHOJIOTHYECKUE MPOLIECCHL: JO3UMETP, Kamepa
BunbcoHa, siiepHbli peakTop, TEPMOSIEPHBII peakTop, aToMHas 00MOa, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paaoakTUBHOTO ()OHA C UCIIOIB30BAHUEM JI03UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMUHUEM.

Pasznen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOQU3HKH.

Otansl pa3BUTHS acTpoHOMUU. [IpUKkIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHOMHUH. [IprMEHUMOCTh 3aKOHOB (U3UKK IS OOBSACHEHUS MPHUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metoasl aCTpOHOMHYECKUX HcciieqoBaHUl. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIIBI, PAJAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBIDKCHUE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CoJiHIIA U 3BE3].

3BE3/1bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3M TJIABHOW IOCIENOBATENBHOCTH. BHYTpEeHHee CTpoeHHE
3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Bodtounu CoJiHLIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunsiii I[Iyts — nama T'amaktuka. Ilomoxenune u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbel. UEpHBIE ABIPBI B SApaX
rajakTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PenmMkToBOE U3ITyYeHHE.

Macmrabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHO0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOIH30BAHUEM
KOMITBIOTEPHBIX TPWJIOKCHHUH I ONPENeTICHUs TOJI0KEHNsT HEOSCHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Pu3nYecKuil MPaKTUKYM.



Crioco6b1 n3Mepenust Gu3NYECKUX BETUYHH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
MU(QPOBBIX M3MEPHUTEIBHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
OueHka rpaHul] NOTPEMIHOCTEN.

IIpoBeneHre  KOCBEHHBIX WM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bu3nyecKux BEIMYWH, MPOBEpPKa MPEAJIOKEHHBIX THUMNOTE3 (BHIOOp U3 pabdor,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
7abopaTopHbIE pabOThI, MPAKTUKYM).

O6001maronee NOBTOPEHUE.

OO6o0011IeHne U cucTemMaTu3alus Colep KaHusl pa3iesioB Kypca «MexaHukay,
«MonekynsapHas pu3nka U TEpMOJANHAMUKAY, « DJIEKTpoIuHaMUKa», «Konebanus u
BOJIHBDY, «OCHOBBI CHEHUAIBHOM TEOPUH OTHOCUTEIBHOCTW», «KBaHTOBad
busnka», « DIEMEHTHI aCTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku ©u acTpOHOMHMM B SKOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOI cpepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aCTPOHOMHMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIIBHOM UM  MPOTHOCTHUYECKOW  (DyHKIMIA
busndeckoil Teopuu, poiib HU3NIECKON Teopruu B GOPMUPOBAHUU MPECTABICHUMN
0 (u3NUYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KapTHUHBI MUpPA B 00OIIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4ETOM COAEpKaTENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: FBICHHUE, HAay4yHbId (DAKT, rumoresa, (u3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast J1abopaTopusl.

Mamemamuxka: peuieHUE CHUCTEMbl YpaBHEHHMU. TpUTrOHOMETpUUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. BEKTOphI M HMX MPOEKIUMU HA OCHU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3nMeMeHTapHBIX (GyHKIWNA. [Ipu3Haku mOMOOWSI TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00bpéma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpoOnE, KoyieOaTeabHbIC
JNBIKEHUS B SKMBOM TNPUPOJE, OSKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJHUIIMHE, ONTHUYECKUE SIBJICHUA B KUBOU
IpPUPOJE.



Xumusa: CTpOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTALTNYECKON PEIIETKH, CIEKTPAIbHBINA aHAIU3.

T'eocpaghusa: wmarHuTHBIE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOABUTATENb SIKOOM, TeHepaTop MEPEMEHHOr0 TOKA, MHAYKIIMOHHAS IEYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paap, PAaUONPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHAsl OaTapes, CyTHUKOBBIC
MPUEMHHKH, AJIEPHAs SHEPTETUKA U IKOJIOTUUECKUE ACTIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YydyeOHoro mnpeamera «Duzuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIeCTBa, pacIIUpPEHHE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUMCKOI0 OOIIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIBHBIMU  HMHCTUTYTaAMU B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIEHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh 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 DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HayKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AECITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0OpPa30BaHUIO B 001aCcTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLIEHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh HAYYHON TEPMUHOJIOTHEH, KIFOUYEBBIMHU MOHATUSAMU U METOJaMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEILCKON | MIPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHECHHUIO PA3JIMYHBIX METOJIOB ITIO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, NPOTHO3UPOBATH U3BMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (GU3NKE B TPAKTHYECKYIO OO0JaCTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JIOCTOBEPHOCTHh HHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISTh OOIIEHHE Ha YypoKax (U3UKKM U BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOM U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTH)KCHHIO: COCTABJIATH IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBbIE TPOEKTHI, OLIEHWBATh HJEU C TO3WUIUU HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh NMHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh TIO3HABATENbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YYETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JeJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON pEIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIeKCUU AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOTO
pelIeHus;

e YMETb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJN3€ pPe3ylIbTaToOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUs, BKIKOYAOIIETO CAMOKOHTPOJIb, YMEHUE NTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIlieXy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOA U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

e COUMAJBHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



NOHMMATh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3MYECKOM TEopuu —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (U3NUeCKUX Tell U MPOIECCOB
(s1B7IeHMI): MHEpIMANbHAs CUCTeMa OTCuU€Ta, adCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJIeHHE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, UICAJIbHBIN ra3, TOUCYHBIN 3apsil, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHaAJIM3UPOBaTh M OOBSICHATh MEXAaHUYECKHE IIPOLIECCHl U  SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHUs,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['amuiies, BTOPOro M TPETHEro
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMMITYJIbCAa M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMHUPHOTO TATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHBl MoJEKyIsipHOW (U3UKH U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHXKEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
ypaBHeHUs1 MeHneneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHUUIN CYNEPHO3UIUU 3JIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECCHl W SIBICHUS, HUCMIOJb3Yys] BEIUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YOPYrOCTH, CHJIA TPEHHUS, MOIIHOCTb, JSHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopmali Npy>KUHbI, KOJTHMYECTBO TEIUIOTHI, a0COJIFOTHAs TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, padoTa UACAIBHOIO Ta3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJl naeanbHOro TEmiIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOTO MOJIsA, Pa3HOCTh MOTEHIMATIOB, SJEKTPOJBHKYIIAS
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHJAECHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIUIoNnepeaadu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JPYToM ¢ MCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, PU ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  IMOJYYECHHOM  3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOJABI [0  pe3ysbTaTaM
UCCIIEJOBAHUS;



IPOBOANTH KOCBEHHbIE HM3MEPEHUs (DU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCONIOTHBIC H
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE OIBITHI IO MPOBEPKE NMPEIIOKEHHOW TMIIOTE3bI: IIIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh paBuiia 6€30aCHOIrO TPY/1a IPY MPOBEACHUN UCCIICIOBAHNUN B
pamMkax  y4yeOHOro  S3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCJIENOBATEIBCKOW M IIPOEKTHOM JEATEIBHOCTH C MCIOJb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemars pacy€THhIE 3aJayd C SBHO 33aJaHHOM M HESBHO 3aJlaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
NPUMEHSATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHUl MPU UCHOJIb30BAaHUM MATEMAaTHYECKUX METOJIOB PEIICHHs 3ajaad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PELICHUS C YYETOM IOJIYYEHHBIX
pe3yibTaTOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3lesoB Kypca (PU3MKH, a TAKKe MHTErpaluy 3HAaHUW U3 APYTHX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PAcCCyKJICHUI C ONIOPOil HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX TPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHOM
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
MPUPOAOTOIb30BAHUN, & TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKA W TEXHOJIOTUM JJI JAJIbHEUIIEr0 Pa3BUTHUS YEJIIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJOTHH JJii TIOMCKa, TepepabOTKH M TPEIbSBICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHAIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATUYECKON cdepax AesTEeIbHOCTH YeJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEeIIbHOCTH YEJIOBEKa M JajbHEWIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (PU3UYECKOM TEOpUH — DIICKTPOJUHAMUKH,
CHelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIIEM pAIY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJIeel (PM3UUEeCKUX Tel U MPOLECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHusl, MaTEeMaTUYECKUM MAasTHUK, WICATbHbBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHELUaIbHOM  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpPaHEHMS



ANIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIAThI CHEUAIEHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONB3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dotorddekra, nepBelil ¥ BTOpoi mocTynarsl bopa, puHIUI COOTHOIIEHUS
HeomnpeaenénHocrell ['eii3eHOepra, 3aKOHbI COXPAaHEHUs 3aps0BOrO U
MacCOBOI'0 YHCEJ U SHEPTUHU B SJEPHBIX PEAKIMAX, 3aKOH PaJUOAKTUBHOTO
pacmnana);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIDKYIIAs CHUJIAa, HHIAYKLUA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cwia Amnepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
¥ 3apsiz Aapa, SHEPrHsl CBI3U Apa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakuus, JOUCIEpcHs, TOJHOE BHYTPEHHEE OTpa)XKEHHE,
doTornexrpuueckuit 3P dekt (botodrddexr), annda- u 6eTa-pacmaisl aaep,
ramMMa-u3iiydyeHue saep, Gu3ndecKue MPUHIIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH N300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKaJIOM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €TI0 XapaKTEePUCTUKHU;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTHYECKOM
cpeje; ABMKEHHUS HEOSCHBIX TeJl, DBOIIONNH 3BE3] M BeeneHHoi;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUW, TPU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, Jenarb  BBIBOABI IO  pe3yibTaTam
UCCIIEJOBaHMSI;



IPOBOANTH KOCBEHHbIE HM3MEPEHUs (DU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON THIOTE3bI: IAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBMIa 6€301acHOr0 TPY/la IPU MPOBEACHUH UCCIIEA0OBAHMI B
paMKax  y4yeOHOTrO  OJKCHepUMEHTa,  MpakTUKymMa W  y4eOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBHUS BbIOMpAThH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOAUTH PAcU€Thl HA OCHOBAaHUM MMEIOIIMXCS JTAHHBIX, aHAJIM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOITYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 IpyTux
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTPaMBaTh JIOTHYECKYIO
LEMOYKY PacCyKJIEHUI C ONIOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIAIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIAa POCCUMCKUX U 3apYOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH TMpolLieccaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTIOIb30BAHUN, & TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAyKM M TEXHOJOTMH JUIs JaJbHEWIIero pa3BUTHUA YeJIOBEYECKOrO
00I11eCTBa;

NPUMEHATh pa3inyHble COcoObl paboThl ¢ MH(popManuen (HU3NUECKOro
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpPMALINK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHMU3alIOHHbIE U MI03HABATEJIbHbIE YMEHHUSI
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTath B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBATH PadOTy IPYMIbI, PALIMOHATIBLHO PACIPENETATh AEATEIbHOCTh
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl

Pasgen 1. HAYUHBIM METO/I IO3HAHUSI ITIPUPO/IbI
11 Hayunslit MeTO IO3HAHUS TPUPOBI 6 https://resh.edu.ru/

Utoro no pazneny 6

Paznean 2. MEXAHUKA
2.1 Kunemaruka 10 1 https://resh.edu.ru/
2.2 JlnHamuka 10 https://resh.edu.ru/
2.3 Craruka TBEpIOTO TEa 5 https://resh.edu.ru/
24 3aKOHBI COXPAHEHHS B MEXAHUKE 10 https://resh.edu.ru/

Wroro mo paszneny 35

Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15 https://resh.edu.ru/
3.2 Tepmonnnamuka. TennoBbIe MAIIUHBI 20 https://resh.edu.ru/
33 ArperaTHble cocTosiHUS BeecTBa. da3oBbie 14 1 https://resh.edu.ru/

NepexX0/ibl

Hroro no paszneny 49

Paznea 4. JIEKTPOJANHAMUKA
4.1 DIEKTpUYECKOE 0 24 https://resh.edu.ru/
4.2 [TocToSIHHBIN NEKTPUUYECKUI TOK 24 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

4.3 Toku B pa3IMyHBIX Cpeaax 6 https://resh.edu.ru/
Hroro no pazaeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM

51  dusnueckuii MPaKTUKyM 16 16 https://resh.edu.ru/
Uroro mo pazneny 16
PesepBHOe Bpemst 10 https://resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14 https://resh.edu.ru/
1.2 DJIEeKTpOMarHuTHask UHIYKIUS 13 1 https://resh.edu.ru/
Uroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10 https://resh.edu.ru/
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15 https://resh.edu.ru/
M
93 €XaHUYECKUE U IJICKTPOMArHUTHBIC 10 1 httos://resh.edu.ru/
BOJIHBI
24 Ontuka 25 1 https://resh.edu.ru/
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcuoBbel CTO 5 1 https://resh.edu.ru/
Uroro no pazaeny 5)
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckyisipHO-BOJIHOBOM 1yainu3m 15 https://resh.edu.ru/
4.2 ®dusuka aToma 5 https://resh.edu.ru/
)
43 W3WKa aTOMHOTO SApa U AJIEMEHTapHBIX 5 htts://resh.edu.ru/

YACTHIL



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Uroro no pazneny
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Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 ‘ DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://resh.edu.ru/
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUN MPAKTUKYM
6.1 ‘ Du3nYecKuil TPaKTUKYM 16 16 https://resh.edu.ru/
Wroro mo pazneny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
7.1 HPCAMETHOTO COHep)KaHHfI 1 otbiTa 15 https://resh.edu.ru/
JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Uroro no pazneny 15
PeszepBHOe Bpemst 10 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®uszuka / Kacesaos B.A., O611ecTBO ¢ OrpaHMY€HHON OTBETCTBEHHOCTHIO
«JIPODAY»; AktinonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» dusuka, 11 kimace/ KacesinoB B.A., O011ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AxninonepHoe obmecTBo «M3maTenbcTBO

«IIpocBenieHue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Mapon A.E., Mapon E.A.: ®usuka. 10 knacc. /luaktnaeckre MaTepuanibl K
yu. B. A. KacbsHoBa. bazoBbiit u yriy6nennsiii yposau. ®I'OC, Mockaa,
IIpocgemnienne 2023

Mapon A.E., Mapon E.A.: ®u3uka. 11 kiacc. /Jugaktuueckue MaTepuaibl K
yu. B. A. KacssiHoBa. ba3zoBslii u yrinyOnenHnsiil ypoau. ®I'OC, Mockaa,
IIpocsemenne 2023

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://resh.edu.ru

https://lesson.edu.ru

https://m.edsoo.ru
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