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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON TporpaMmsl, ipeictaBieHHbIX B DI'OC COO, a takxe
c yuéroM (enepasbHONH pabodeid mporpamMMbl BocnuTaHus W KoHmenuu
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaqu3yomnux OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEpIKAHUE,
yCTaHABIIMBAET PEKOMEHIyEMYIO MOCIIEI0BATEIbHOCTh U3YUEHHUSI TEM M Pa3ieioB
y4e0HOro TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCH.
[TporpamMMa 1o ¢u3uke Aa€T MpEeACTaBICHHE O LEIAX, COAEpKaHUU, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyOJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aJjaul MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEM Ka)AbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OopraHu3anusx Nnpo(ecCHOHAaTBLHOTO O00pa3oBaHUs MO Pa3IUYHbIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIbHOCTSIM.

B nporpamme no ¢pusmke onpenenstoTcs miIaHupyeMble pe3yibTaTbl OCBOCHHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriiyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3yJibTaTaM OOydYaroluXCsl, OCBOMBIIMX
nmporpammy 1o (pu3uKe Ha YPOBHE CPEIHETO O0IIeTro 00pa3oBaHus Ha YTTyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TIOXO/.

[TporpamMma 1o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIe IPEeIMETHBIE PE3YIbTAThI IO FOJaM 00yUYCHUS;

cozieprkanme yueonoro npeamera «dDusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeEeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsl COCTABJICHHS CBOMX PabOvHX MpoTrpamMm.

[TporpaMMa no ¢gu3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTEICH U
IPEIOCTABISAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXOJJOB K MpEenoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYyMas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHUU 00 okpyxkatoieM mupe. LLkompHbIN Kypce (U3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB W SIBIICHHWM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMM ONPENENIUIO XapakTep U OypHOE pa3BUTHUE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPTreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTy4YEHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJaJl B (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOyuarolierocs, B (popMupoBaHUE YMEHHUI IPUMEHITh HAyYHbIM METO/ O3HAHMS
IPU BBIIOJTHEHUH UMHU Y4EOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pU3uKH Ha ypOBHE CPEHET0 00IIEro 00pa30oBaHus MOJI0XKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HU3UMKH
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopui. BenymuMm B Kypce sBIsIeTCs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3NYECKOM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOMIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOIONIONH30BAHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coJepKaHusi MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mpoiecca. g yrayOiaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHUECKHUE OIBITHl MPH HU3YYEHUU HOBOTO
MaTepuaia, 1abopaTopHble padOThl U pabOThl NpakTUKyMa. IIpu 3TOM BO3MOXKHBI



nBa crioco0a peanu3anuu GU3NYECKoro npakTukyma. B mepBom ciydae mpakTuKyM
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3TUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOphIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa IOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAr0OBOW HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpeJICTaBiIeHA €IWHBIM IepeuyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIISAETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXO/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta (u3uku. I[lpm sTomM obOecneunBaercs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMU TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIUYUH U IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yaesieTcs PEIICHNIO0 PACUETHRIX M KAY€CTBEHHBIX 3a]1ad.
[Tpu 5TOM A1t pacu€THBIX 337a4 MPUOPUTETOM SBIIAIOTCS 33/a49U C SBHO 3aJaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl W 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjliena Kypca, TaK M HHTETpUpys
MPUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HH, TpeOyromue BeIOopa GhU3NIeCKOn
MOJIEJH JUJIsl CUTYallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepraibHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBHUSX IMPEAMETHOTO
kabuHeta. B kabuHere (M3UMKM JOIDKHO OBITh HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE /ISl BBIMOJIHEHNS YKa3aHHBIX B IPOrpaMMe MO (PU3NKE YUEHUUECKUX
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpauoHHoe o0opyJaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe oOOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OOECTeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHuueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOpUid.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBIISIFOTCS:

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HUHTEIUIEKTyaJbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUN O HAYYHOM METOJE MO3HAHUS M (HOPMUPOBAHUE
UCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKME HAYYHOI'O MHMPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MATEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

dbopmMupoBaHUe YMEHUN OOBSICHSTH SBJICHUS C UCIOIb30BaHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PUUMKK AJIL Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  JIESTEIBHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIEIyIoMMX 3ajad B
npouecce U3yyeHus Kypca GU3MKH Ha ypOBHE CPEHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKU;

(dbopMupOBaHHE YMEHUIN MPUMEHITh TEOPETUUECKHUE 3HAHUS JIsl OOBICHEHUS
Gu3nyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHS NPAKTHUUECKUX PEUICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHON (hU3NUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3NUECKON
MOJENIM, AJEKBaTHOW YCJIOBMSM 3a/adyd, B TOM 4YHCIE 3a7a4 HWH)KEHEPHOTO
XapaKkTepa;

NOHMMaHue (U3MYECKUX OCHOB M MPUHILIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTaluud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUE YCJIOBHM [JIsl pa3BUTUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.



B cootBerctBun ¢ TpeboBanusimu DPI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuxu (yrinyOna€HHBIH YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcst 204 gacoB: B 10 kimacce — 102 gacoB (3 4acoB B HENEIO),
B 11 kmacce — 102 gacoB (3 4acoB B HEACIIO).

[Ipennaraempiii B mporpamMmme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAas Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIEIOBAHUS (PU3UUECKUX SBJICHUU.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBBIC
U3MEpUTEbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[TorpemHoct  u3MepeHuit  (QuU3MYECKUX  BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Ponb u mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MHUpA, B MPAKTUUECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyM.

N3mepeHune cuiibl TOKa U HApsHKEHUS B 1IENU MOCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEITBHBIX TPHOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadoparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 TMPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpoOCTh (CpEeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHHUE MaTepuaJbHOW TOUYKH, HUX MPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMelieHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIBLHOM TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHUe Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEepUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKEeHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHM€HLUMAJIBLHOE) U MOJHOE
YCKOpPEHHUE MaTEpUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOUECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, EITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, MILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

WnmrocTpanus npeaenbHOro nepexoia i NBMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIONIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnronenue ABMKEHUS Tena, OPOLIEHHOTO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TTyTEH, TPACKTOPUIA, CKOPOCTEN ABUIKEHHUS OJTHOTO M TOTO e Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3MmepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUsA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOPUN ).

N3yuyenue nBukeHus Tena, OpoleHHOro ropu30oHTaNbHO. [IpoBepka runoressl
O IpsAMOMN MPONOPLUUOHAIBHONW 3aBUCUMOCTH MEXKAY NAJIBHOCTBIO TOJIETA WU
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHne NBHKEHHS Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJia OOpalleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehble cucrtemsl oTcyéra. lIpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cynepro3uiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOAHOTO MaIEHUS OT BBICOTHI HaJl
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduueckoi MHUpPOTHI. JBrkeHne HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemepa. IlepBas kocMudeckas CKOpOCTb.

Cwina ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, nBmKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasinenne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBuKeHUs Tell B MHEPUUAIbHBIX U HEMHEPLIMATBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME PAaBHOACHCTBYIOMIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
Macchl T€Jla Ha €ro YCKOPEHHE B MHEPLUAIILHOM CUCTEME OTCUETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TE.

N3mepenne macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU IUTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIlvH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHus 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucHMOCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaumieHus. Ilmedo cuisl.
CrnoxxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTENIBHBIA KPaH, pEIIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY ci10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coOXpaneHusn 6 MexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEpUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe CHITBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca MarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelnieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CHIIBI.

MoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOuku. Teopema 00 HW3MEHEHUU
KMHETUYECKOW DHEPTUN MATEPUAIBHOU TOUYKH.



[loTeHIMaNbHBIE W HENOTEHUMANbHbIE CWIBL. lloTeHnManbHas »HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIMampHAsS
DHEPIus Tejla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [lorennmanbHas sHeprus tena
B TPAaBUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s MACaTbHOM KUAKOCTHM KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBHKEHUE PAKET,
BOJAOMET, KONIEP, MPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBI.

M3MeHeHue 3Hepruu Tea MpU COBEPIIEHNUN PabOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHUAIBHON SHEPIHi IIpH
JEHUCTBHUU Ha TEJO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NPU CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, RPAKMUKYM.

M3mepenne nMiyiibca Teia o TOpMO3HOMY ITYTH.

N3mepenue cuibl TITH, CKOPOCTH MOJEIHU 3JIEKTPOMOOUIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJIEHCTBUH.

N3MepeHne KHHETUYECKOW IHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS NMOTEHUUATbHON HEPTUU TPYKUHBI C paObOTON CHIIBI
TpEHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TP JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJsipHO-KMHeTnyeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrkeHue. Xapakrep JIBUKCHUS
M B3aWMOJEHCTBUS YaCTHIl BewlecTBa. Moaenu CTpOeHus ras3oB, >KMAKOCTEU WU
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3mepenus. lllkama
temmneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KensBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCAIBHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
NOCTYNaTEIbHOTO TEIJIOBOTO ABM)KEHHUS MOJIEKYJl MJI€aIbHOIO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETUYECKOW DHEPrUeH MOCTYyNaTEIbHOIO TEIUIOBOIO IBUXKEHUS €€ YaCTHIL.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MOoTyYeHUE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu nBUKEHNs YaCTHL] BEILECTBA.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JTBUKECHHUSL.

Juddysus xuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJEKYJI.

Mopenu KpucTamIm4ecKux peeToxK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXITy ropsueii U XOJI0THOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro rnpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOAMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUECHUS BEJINYMH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TepmoauHamMukd. (CaMONpPOW3BOJIBHAS — peaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YypaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa W BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkxeHue il BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTta B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. TenmnmoéMKOCTh Tenma. YaenbHas W MOJIIpHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemiuoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoimuecTBo TeroTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMMKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YePE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe.Ibl.

TexHrueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTHIH3ALUs «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOoca, yTHIIM3alusl OMOOPraHUYECKOTO TOILINBA JJIs
BBIPAOOTKH «TETJIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiliupeHun.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEIIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aquabaTHOro mpolecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHOoN TEMIIOEMKOCTH.

HccnenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOrO Mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUUA MEXMOJEKYJSIPHOTO B3aUMOACHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUTKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 KoHieHcanus. Micnapenue u kurenue. Y AelibHasi TeroTa
napooOpa3oBaHUsL.

Haceimiennele ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHHS OT JABJICHUS B
KUJKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. [lmaBneHne W Kpuctaiudzauus. YJI€lIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarus.

Hedopmanmu tBEporo Tena. Pactsokenue n cxxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX TeJ, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMUHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MEPEX0JIaAX.

YpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanmsspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHu4ecknue yCTpOWCTBA W  TEXHOJIOTUYECKHE TMPOLECCHI:  KUAKHUE
KPUCTaJIJIbl, COBPEMEHHBIE MaTEPHUAJIbI.

Hemoncmpauuu.

TermnoBoe paclupeHue.

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITHI C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIBA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBaHue 3aBUCUMOCTH JAepopMalMi pe3nHOBOro obpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMu KA.

Tema 1. dnexkmpuueckoe noine.

OJnekTpu3alms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, IUANEKTPUKM U MOJYNPOBOIAHHUKU.
DneMeHTapHbIN 3JIEKTPUYECKHM 3aps. 3aKOH COXPaHEHHUs JIEKTPUUECKOTO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KynoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3aPsiIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOHbiii  3apsa. Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas sHEprus 3apsdja B AJIEKTPOCTATUYECKOM TOJIE.
[ToTenmman snekTpocraruyeckoro noiisd. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB ISl AJIEKTPOCTATUYECKOrO Mo (KaKk OJHOPOAHOrO, TaK M
HEOJIHOPOHOTO).

[TpuHIMD Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsnga. Ilome paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeckoHeUHOW TUIOCKOCTU. KapTuHbl JMHUN HANpPSHKEHHOCTH OJTHUX TOJEH W
SKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOIHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECUS 3aPS/I0B.

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpA.



[TapannensHOE coenrHEHNE KOHIEHCaTOpoB. [locnenoBarensHOe coeqMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM ITOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEeKTpUYECKOE T0JIE ABYX 3apsKEHHBIX IUIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaToOpa OT IUIOLIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

OneHka cuil B3aMMOJICHCTBHS 3apsHKEHHBIX Tell.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINHU, COAEPKAILIECH KOHIECHCATOP.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HampsKEeHUs ) pu
MOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue pa3psia KOHAEHCATOPa YePe3 pe3UCTOp.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOTO Toka. McTouHMKM
toka. Hampskenune U u DJIC £ .

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
IPOBOJHUKA OT €ro JJUHBl W IUJIOIIAQJU IONEPEYHOro CEeUeHHUs. Y IelIbHOe
CONPOTHBJICHUE BEILIECTBA.

[TocnenoBarenpHOE, MapaUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpudeckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEsieMas Ha
pe3ucTope.

O/1C v BHyTpeHHEE CONPOTUBIICHUE UCTOUYHHUKA TOKA. 3aKOoH OMa Jij1sl TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUMK DIEKTPUUECKON IHEPTUH.

Jemoncmpayuu.

W3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUSI.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Ty MOJIFOCAMU UCTOYHHMKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUSI IS JIAMITBI
HaKaJIMBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMeTpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctu JJ[C raapBaHUYECKOr0 3JEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

NccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty TOJIFOCAMHA UCTOYHHMKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOAUMOCTH TBEPIBIX METAIIOB. 3aBUCUMOCThH COINPOTUBICHHUS METAJUIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTD.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeCHast IPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJIUTAX. DJIEKTPOJUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl apajnes s AIEKTPOIHN3a.

DJNeKTpU4ecKnii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuuHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opa3psaHbIe
JaMIIbl, 3JIEKTPOHHO-ITydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAQUHUPOBAHNE MEJIU, BhITUIABKA
QIFOMUHUSA, YIEKTPOHHAsE MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKkmuKym.

HaoGmronenne amexTpoimsa.

N3mepeHnne 3apsaa OJHOBAJIEHTHOTO MOHA.

HccnmenoBanre  3aBUCUMOCTHM  CONPOTHUBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX W3MEPUTENBbHBIX NPUOOPOB U KOMIBIOTEPHBIX JATUMKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, NPOBEpPKA MPEIJOKEHHBIX THUMNOTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIEe CBSI3H.

N3yuenue kypca pusuku yriay0onaéHHoro ypoBHs B 10 kjacce ocyiiecTBIseTcs
C y4€TOM COJEpKaTEIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMu MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIIOTe3a, (PU3MYECKass BEIUYUHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHM, U3MEPUTENbHBIE MPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuka: pemieHUe CUCTeMbl ypaBHeHHMH. JIuneilHas QyHKIuS,
napaboia, runepOosa, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKM «TEIJIOBON» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsi Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOWMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue ABMKCHUN C UCHOJIb30BAaHUEM MEXAHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHS B TEXHUKE, CTAaTUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTOJIh30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CropaHus, napoBasi TypOuHa, ObITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOT U
NOJly4YE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noJe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOrO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amriepa, e€ HarpaBJI€HUE U MOYJIb.

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

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKUC TIPOHCCChI: IPHUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHHMA  MHAYKOMM ~ MarHATHOTO — TOJISL  MOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHUil MarHUTHOM MHAYKIMU NOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cumbl JIopeHI1a Ha HOHBI AJIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTUKOB.

HccnenoBanne NeCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUA.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOW uWHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alUTa OT JEKTPU3ALMH TeJ NPU ABUKEHUU B MArHUTHOM I10JI€
3emu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLWH.

HccnenoBanne 3aBucumoct IJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre CaMOUHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LEIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OnpeneneHne MHAYKIUA BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna U ¢asza kojebanuil. CBsI3b aMIUITUTYbI KOJEOAHUN HCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactota konebanuid. Ilepuon Manbix CBOOOJHBIX KoJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux Kojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeaIbHOro ABMKEHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHu Ipy3a Ha HUTH OT
aAMILTATY/IBI.

HccnenoBanne 3aTyxarmux KojaeOaHuii U 3aBUCUMOCTH Teproaa CBOOOHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

UccnenoBanue koyneOaHUWN Tpy3a Ha MACCHUBHOM MpPYXHUHE C UEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MPYKHHHOTO
MasITHUKOB.

M3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ K0JeOaHNl Ha yIIPyTrOM IMO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYOM CHIIbI TOKA B KOJIe0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BeIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHWS NpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LIE€NU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U noTpediIeHUe
AIEKTPUYECKOU IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKue yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONepeaay.

Hemoncmpayuu.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUM.

['enepatop He3aTyXalOMIUX IEKTPOMATHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUS.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHCc mnpu MOCNENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U NPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3yuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
IIPOJIOJIBHBIE BOJIHBL. lleproa, CKOpOCTh pAacHpOCTpPaHEHHMS W JUIMHA BOJIHBL
CBoiicTBa MEXaHUYECKHMX BOJIH: OTpaXeHHE, MpeJoMJIeHUE, MHTephepeHIus U
U pakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUEC,
noJIsipU3aLusl, MHTepPEepeHLus U audpakuus.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yIIBTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTpaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u qudpakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBaHre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJsipu3anus, 1udpakuus, uHTepdepeHIHs.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKa3aTelb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATHUIECKOT O CBETA YEPE3
TrpaHully paszena AByX ONTUYECKUX CPEN.

Xon nyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroJl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUSL.

Cobuparoniyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
Y ONTHYECKAs] CUJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKON
cepuyueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCHUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xoa sy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoenne wu300paKeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIIINX U PACCEUBAIOIINX JIMH3AaX U UX CHCTEMaXx.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmnus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [lpumepsl Kiraccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuszanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOCKIMOHHBIN ammapar, MpPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONITHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTpEHHET0 oTpaxeHus. Mojienb CBeTOBOIA.

HUccnepoBanne Xojia CBETOBBIX ITYYKOB YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpockona, TeJIecKona.

Hab6mronenune naTepdepeninm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pereéTKy.

Habmronenne nudppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMuUKyMm.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[Tonyuenne n300pakeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIYyYCHHUS Ha ABYX LIETSX.

HaOmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTPA.

N3mepeHnune I1rHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs] CBETOAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanust  JlopeHia.
YcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJTMHBI.

DHeprus U UMNYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA00PATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIyJbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

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

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotorddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3aluu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIENOBAHUIO CTpOoeHUs aToma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u normnoiieHne pOTOHOB pU NEPEXOJIE aTOMa C
OJIHOTO YPOBHS SHEPIUU HA PYTOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHeHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH u3nydeHus. Jlozumerpus.

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

Anepubie peaknuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonael perucTpaly U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIbHbIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangaptHoi Mojaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CraHpaptHol Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO u3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEpMOSIZICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

HccnenoBanue TpekoB 4acTHll (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (HU3WUKH JUISI OOBSICHEHHS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEAaTMOC(EpHast aCTPOHOMUS.

Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CosiHIa U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. YEpHbBIE ABIPHI B sSapax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3NyYeHHUE.

Macmrabnas crpyktypa Beenennoil. MetaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Crnioco0s1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH M3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATUYECKUX  pas3aenax «YUYEHUYECKUUA  IKCIIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne 1 cucTeMaTh3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUAIbHOW TEOPUM OTHOCUTENBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH Y€TIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOW KapTHHE MUpPA, 3HAYEHUE ONMCATEIIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKOW  (YHKIUI
bu3nueckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4ETOM COJEP/KATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHUA: SBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOPBI M WX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIUNA. [Ipu3Haku mOMOOMSI TPEYTrOJHHHUKOB,
oTpesiesieHHE TUIOMIAIN TIIOCKUX PUTYp U 00BhEMA Tell.

Bbuonozcus: >nektpuyeckue SBICHUS B JKUBOW MpUpoOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3BYyKOBasi JHAarHOCTMKAa B MEIWLHMHE, OINTUYECKHE SBJIEHUS B JKUBOU
pUpoJe.

Xumus: CTpoeHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTMYECKON pEeIIETKU, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJIEKH MArHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTraTENb AKOOM, TreHepaTop MEPEeMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JMHUM 3JIEKTpONepeay, 3JI€KTPOJIBUraTelb, pajap, paIuonpuEMHHUK, TEJIEBU30D,
antenHa, teiepon, CBY-meub, ynabTpa3ByKoBass AMArHOCTUKa B TEXHHKE,
NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, SJIEPHAs SHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYarOIINXCsI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSAM POCCUHUCKOrO OOIIECTBA, PAaCUIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKON MO3ULIUN O0YUYAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOI0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJICHUU B  00pa3oBaTeIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICUCTBOBATH C COLUHAIbHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU 1 HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO

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



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YyMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oymymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJIOI'NYECCKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBJICHUE JIEUCTBUM B OKpPYXaloIIEHl cpeie Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM M0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4yHOH AEsTENbHOCTH, FOTOBHOCTh B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEeNIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA
Bba3oBnie Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHMBOPEUMSI B PaCCMATPHUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEepHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajgbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh Hay4YHOH TEPMMHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOAAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEeATETLHOCTH B 00JacTH (PU3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3nIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PpElIeHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh mapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 33Jauyd pe3yJIbTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (QUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHHWS 1O (QU3NKE B TNPAKTHYECKYIO OO0JIaCTh
KU3BHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OpPUTMHAIBHBIC MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ nunpopmanueii:

BJIJ€Th HaBbIKAMU MOTY4YEHUsI THGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B PAa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMAlUUMKU M IIeJIEBOM ayAUTOpUHU, BHIOMpas
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHWEe Ha Ypokax (U3UKH U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHINBUTYaTbHOM
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh 11 COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeeNsaTh posid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOT0 YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBbIE MPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBH3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (hOPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJHEHUS MPAKTUUYECKONH padOThl ¢ YYETOM UMEIOIINXCS
pECypCcoOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00J1acTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

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



e BJIAJACTh HAaBbIKAMHM IIO3HABATENbHON peQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUU JJIs1 OLIEHKU CUTYyalluH, BBIOOpa BEPHOTO
pelIeHus;

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

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

e IPUHMUMATH c€Osl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M apTyMEHTHl JAPYTUX MPH aHaJN3€ pPe3ylIbTaToOB
JeSITEIbHOCTH;

e IIpHU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKU.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0y4arolUXcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN HWHTEJUICKT, MIPEAIMOJIar Ao A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CaMOPETYJIMPOBAHUs, BKIKOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHIKEHHIO LIENH
U yCIliexXy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHUE E€HCTBOBATh, UCXOA U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MOHUMATh 3MOILMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPaUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI

K xonity o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIIUXCSI YMEHU



NOHMMAaTh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKU B COBPEMEHHON Hay4YHOW KapTUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOH  (YHKUIMH  (U3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpPOBaHUY TIPEJICTABICHHU O PU3NUECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEI U IPOLIECCOB
(sIBJIEHMI): MHEpLMATIbHAS cUCTEMa OTCuéTa, aOCOIIOTHO TBEPIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEYyIIPyroe CTOJIKHOBEHHMs, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, UCAJIbHBIN ra3, TOUeYHBIN 3apsisl, OAHOPOJIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) NPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTH UCIOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSICHATh MEXAaHUYECKHE IIPOLIECCHl M  SIBJICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMeleHus,
3aKOHbl HploTOHA, mpuHIMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECUS TBEPAOrO Tela), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMMITYJIbCAa M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHBl MoOJEKyIsipHOW (U3UKH U
TEPMOJUHAMUKUA (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JBUKEHUS M KOHLEHTpAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUEN TEMIOBOTO JABMKEHHS €T0 YacCTHUL, CBA3b JABJICHHS UACAIBHOTO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YypaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), 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, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJII, MNPUHUIUN CYNEPHO3UIUNA SJICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Menu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl dapajes i 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECCHl W SIBICHUS, HUCHOJb3Yysl BEIUUYUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasi SHEPIus,
MeXaHU4ecKasl YJHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJIa TSKECTH, CHJIA YOPYrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOit
nedopmali Npy>KUHbI, KOJIHMYECTBO TEIUIOTHI, a0COJIIOTHAsT TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, padoTa UACAIbHOIO Ta3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS;, SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsKEHHOrO 1apa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIHAI
AIEKTPOCTATUYECKOTO MOJIsl, Pa3HOCTh MOTEHIMAIOB, 3JEKTPOIABUKYIIAs
cuia, CUjia TOKa, HaIlpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAS] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONMPOTUBICHUME  y4YacTKa  LENu  C
MOCIIEIOBATENbHBIM U TTAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJIs1 KOHJAECHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIUIonepeaayu, 3JIEKTpU3aluns TeJ, SKBUIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETMYUHBI OT
JPYToM ¢ UCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, PU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MMOJYYEHHOH  3aBUCHUMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOIMIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOJABI [0  pe3ysibTaTaM
UCCIIEIOBAHUS;



IPOBOANTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKUX BEIHYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIA 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 CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

co0uro1aTh paBuiia 6€301aCHOIO TPY/ia IpY NPOBEACHUN UCCIICIOBAHNUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOU
¢u3nyecKoil MOJEIbI0: Ha OCHOBaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
IPUMEHSATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAThI (PU3UUECKUX
TEOpHUl MPU UCHOJIb30BAaHUM MATEMAaTUYECKUX METOJIOB PEIIECHHs 3aaad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JAaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOIYYEHHBIX
pe3yibTaTOB;

pemaTh KayeCTBEHHbIE 3a7aud, TPeOyrollMe NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3leyoB Kypca (PU3MKH, a TAKKe MHTErpaluy 3HaHUW U3 APYTHX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI C ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOJIUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOUIETO0 MHUpaA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBaTh U OLEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MUECKUMH MpoLeccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
PUPOAOTIOIB30BAHUN, @ TAK)KE PasyMHOM HCIOJIb30BAHUM JTOCTHXKEHUM
HAYKW W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00I11eCTBa;

NPUMEHATH pa3jNyHble CIOCOOBl paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJOIMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE



TEXHOJOTHM JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAlMI0 U OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMAIIUY;

POSIBIISIT OpraHu3allMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITENILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLHMAIBHBIX pPOJEi,
IUIAaHUPOBATH Pa0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJaJ KaXIOIrO W3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied npodeccuoHanIbHOM AEesITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIA.

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

MOHUMATH POJIb GU3UKHU B IKOHOMUYECKOM, TEXHOJIOTUUECKOM, COIUaTIbHON
U ATHUYECKON cdepax AesATEeIbHOCTH YeJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUUECKOU
JEATEIIbHOCTH YEJIOBEKa M JajbHEWIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIMUCATEIbHON, CHUCTEeMAaTU3UPYIOIIEH, OOBSICHUTEIHHOU U
MPOTHOCTUYECKON (PYHKIMNA (DU3UYECKOU TEOpUH — DIIEKTPOJUHAMUKH,
CIEIUAIBHOW TEOPUM OTHOCHUTEIHHOCTH, KBAHTOBOM (PU3UKHU, POJIb
dbusndeckoil Teopud B (POPMUPOBAHWHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PHU3NYECKON KapTUHBI MHpa B OOIMEM pATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEJACTABICHUN O IPUPO/IE;
pasnuyaTh yCJIOBUS NPUMEHUMOCTH MOJIEel (PM3UUEeCKUX Tel U MPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTeMaTWYECKU MAasiTHUK, UACAIbHBIN
NPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aIbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIeld aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth yclIOBUS (TPaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINICCKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIB3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS



NEKTPUYECKOro 3apsanma, cwina Awmmepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIATHI CHEUAIbHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE IIPOLIECCHI U ABJICHHUS, HCIIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
¢dotorddekra, nepBrlil ¥ BTOpoi mocTynarsl bopa, puHIUI COOTHOIIEHUS
HeomnpenenénHocrell ['eii3eHOepra, 3aKOHBI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKLUSAX, 3aKOH PaJMOAKTUBHOTO
pacmnana);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
NOJII, PAa3HOCTh TMOTEHLUHAJIOB, JJIEKTPOABIKYINAs CHJIA, WHIYKIUS
MarHUTHOTO TOJIsl, MarHUTHBIA MOTOK, cHjia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOJBIKYILAS CHJIa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3aps SiApa, SHEPTUs CBSI3U S1pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUM:
AIIEKTPOMArHUTHAS UHIYKIHUSA, CAMOMHIYKIHS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakuus, JOUCIEpCcHs, TOJHOE BHYTPEHHEE OTpa)KeHHE,
doTornexrpuueckuit 3pdekt (botorddexr), anvda- u 6eTa-pacnasl saep,
raMMa-u3iydyeHue saaep, Gu3ndeckue NPUHIMIIBI CIEKTPAIIbHOTO aHaIn3a U
paboThI N1azepa;

ONpENENATh HalpaBiI€HUE WHIYKUWW MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE IMIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

NPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] M BeelleHHOIM;
MPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEH (PU3UYECKHX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUW, NpPHU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOIMIOTHBIX
NOTPENIHOCTE  W3MEPEHHH, JeNlaTb  BBIBOABI IO  pe3ysibTaTam
UCCIIEJOBaHMSI;



IPOBOANTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKUX BEIHYUH, NPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METOIbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBMIa 6€301acHOro TPY/la MpU MPOBEICHUH UCCIIEI0BaHUH B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4deOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbh pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BBIOMpPATH
(du3nuecKkue MOJenH, OTBeYarolue TpeOOBaHUSAM 3aJay, MPUMEHSTH
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUI
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHHA  3ajad,
IPOBOANUTH PACcUEThl HA OCHOBAaHMM MMEIOLIUXCS JaHHBIX, aHAJIM3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOITYYECHHBIX
pe3yiabTaTOB;

peuiaTh KayeCTBEHHbIE 3a7auyM, TPeOyrollne MPUMEHEHUs 3HAHWM u3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 ApyTux
IPEeIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaMBaTh JOTHYECKYIO
LIEMOYKY PACCyKJICHUH C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIUAIIOB paOOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MIPUBOUTH TPUMEPHI BKJIA1a POCCHICKUX U 3apYOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE NPOLECCOB OKPYXKAIOLIEro MHUpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBaTh M OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH IpoLieccaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
PUPOAOTNOIb30BAHUN, @ TAKXKE Pa3syMHOM HCIOJIb30BAHUU JTOCTHXKEHHM
HAyKH M TEXHOJOTMM JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

OPUMEHATH pa3jNyHble COCOO0bl paboThl ¢ MH(pOpManuen (HU3HUECKOro
COJIEp)KaHUsI C KCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX



TEXHOJOTHM, IPU 3TOM HUCIHOJH30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMylr0  HMHQOpMALMI0 U  OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTath B TpyNIle C HCIOJHEHUEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJI0I0 U3
YYaCTHUKOB TPYIIIbI B pEUICHUE pacCMaTpUBaEMO PoOIeMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpodeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Kontpoabusbie IlpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
Pa3znen 1. HAYYHBIA METO/I IO3HAHUSI ITPUPO/IbI
bubmuorexa [JOK
11 Hayunslit MeTO1 TO3HAHUS TIPUPOJIBI 3 https://www.yaklass.ru/
https://resh.edu.ru/
Utoro no pazneny 3
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemartuka 7 1 https://www.yaklass.ru/
https://resh.edu.ru/
bu6mmoreka [IOK
29 TuHaMuKa 7 https://resh.edu.ru/
https://www.yaklass.ru/
bu6mmoreka [IOK
https://www.yaklass.ru/
2.3 CraTuka TBEpIOTO Tena 3 1
https://resh.edu.ru/
bu6mmorexa [IOK
2.4 3aKOHBI COXPAaHEHUs B MEXaHHUKE 7 1 https://www.yaklass.ru/




https://resh.edu.ru/

Hroro no pazneny

24

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINMHAMUKA

3.1 OCHOBBI MOJIEKYIIPHOKHHETHYECKON TEOPUH 10 bubmmorexa [IOK
' HICKYIIP P https://www.yaklass.ru/
3.2 Tepmonunamuka. TenioBbie MalTUuHbI 15
33 ArperatHble cocTosiHUS BelecTBa. da3oBbie 10 bubnnorexa [HJOK
' TIePEXO/IbI https://www.yaklass.ru/
Utoro no pazneny 35
Paznen 4. JIEKTPOJIMHAMMKA
bubmuorexa [JOK
41 c) 18
FICKTPHACCROC O https://www.yaklass.ru/
N . bubmuoreka [JOK
4.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 18
https://www.yaklass.ru/
bu6mmorexa [IOK
4.3 T 4
OICH B PASJITHHPIX cpedax https://www.yaklass.ru/
Hroro no paszneny 40
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 16




11 KJIACC

KoaundyecTBO 4YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeioB U TeEM nudpoBbIe
Ne i/m P Kourposbnbie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazpnen 1. JIEKTPOIUHAMUKA
1.1 MarauTHoe 1moie 10 bubmorexa HOK
https://www.yaklass.ru/
1.2 DNeKTpOMarHuTHasE UHIYKITUS 10 1 https://resh.edu.ru/
Utoro no pazneny 20
Paznen 2. KOJJEBAHUSA U BOJIHBI
bu6 K
2.1 Mexannyeckue KoueOaHus 10 nommorexa IO
https://www.yaklass.ru/
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://resh.edu.ru/
MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE bubnuoreka [IOK
2.3 10 1
BOJIHBI https://www.yaklass.ru/
24 Ormrika 20 1 https://resh.edu.ru/
Uroro no pazaeny 55

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuoset CTO

5

1

bu6mmorexa [IOK
https://www.yaklass.ru/

Pa3znea 4. KBAHTOBAS ®U3UKA




bu6mmoreka [IOK

4.1 KoprnyckynsipHO-BOJIHOBOH Jyalli3mM 7 https:/Awww.yaklass.ru/
bu6mmoreka [IOK
4.2 o 3
HIsHica GTOMA https://www.yaklass.ru/
43 @®wu3MKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 3 https://resh.edu.ru/
' YacTHIl
Hroro no pazaeny 13

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 9 https://www.yaklass.ru/
https://resh.edu.ru/
Htoro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®us3nka. Mexanuka, 10 knacce/ Msaxumes I'.51., CuasaxoB A.3., O0miecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3natensctBO «IIpocBenienue»

» ®u3uka. Konebanusa u Boansl, 11 ximace/ Mskumes I'.4., CuasaxoB A.3.,
OO0111ecTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE
obmectBo «M3narensctBo «IIpocBeiienne

» Gusuka. Ontuka. KBanroBas pusuka, 11 kinace/ Mskumies I'.4., Cunsikos
A.3., O01IecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxknrnonepHoe obmectBo «M3aaTenscTBo «IIpocBemnienue»

» Gusuka. Dnektpoaunamuka, 10-11 kinacesl/ Msikumes I'. 4., CunsikoB A.3.,
OO011ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE
obmectBo «M3narensctBo «IIpocBeiienue
METOINYECKHUE MATEPHUAJIBI JIJIA YUUTEJIA
. Iloypounsie pazpabotku no ¢pusuke: 11 ximacc, Bonkos B.A.-M.:-BAKO,
2006.-464.

. YHUBepcallbHbIC IOYpOUHbIe pa3padoTku 1o ¢usuke: 10 knacc, Boakos B.A.-

M.:- BAKO, 2007.-400.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

g yaennka
1. bubaunoreka LIOK https://resh.edu.ru
2. Poccuiickas snekrponnas mkona (POII) https://resh.edu.ru/
3. MockoBckasi aiekTpoHHas mkosa (MOIII)
https://uchebnik.mos.ru/catalogue
4. AKnacc https://www.yaklass.ru/

g yuurens
1. https://resh.edu.ru Poccuiickas 3JeKTpOHHAS IIKOJIA

www.1class.ru

. www.school-collection.edu.ru
www.1september.ru
http://www.elkin52.narod.ru
http://physics.nad.ru/physics.htm
http://www.ru.convert-me.com/ru
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