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Pabouas mporpamma mo ydeGHoMy mpeamery «®Pusuka» ais 7-9 KIaccoB COCTaBlieHA B COOTBETCTBUM C TpeOoBaHusiMu denepambHOro
rOCy/IapCTBEHHOTO 00pa30BaTENBFHOTO CTaHAapTa OCHOBHOTrO o0mero obpa3oBanusi, Ha ocHoBe «Paboueidt mporpammbel k ymanun YMK WM.
[Mepeimikuna, E.M. I'ytauk, A.W. MBanosa ( E. M. I'ytauk, M. A. TlerpoBa, O. A. YepuukoBa. — Mocksa : IIpocsemenne, 2021. — 77, [2] ¢)»

Cornacno bazucHoMy yueOHOMY I1aHy 0011e00pa3oBaTeNbHbIX yupexxaeHuid [IpumepHoii oCHOBHON 00pa3oBaTenbHOI IPOrpaMMbl OCHOBHOTO
o0miero o6pazoBaHus MporpaMma paccynTana Ha 242 yaca:

Knacc KomnuectBo uwacoB 1o | KommuecTBo 49acoB B
y4eOHOMY TUIaHY HEAETIO

7 Ki1acc 70 2

8 Kacc 70 2

9 knacc 102 3

Bcero 242

Pabouas nporpamma npeaHasHadeHa s opranuzanuu mnpoiecca ooydenust mo Y MK U. M. Tleporukun:

1.

ok w

®usuka. 7-9 knaccel: pabouas mporpamma k guHuu YMK UW. M. [lepoimikuna, E. M. I'yrauk, A. 1. UBanoBa / E. M. I'ythuk, M. A.
[Terpoma, O. A. YepnuxkoBa. — Mocksa: [Ipocsemenue, 2021. — 77, [2] ¢

Kopnunona, E. A. Ilpumepnast nporpamma no ¢usuke 1 9 knacca (3 gaca B Hepento) / E. A. Kopaunosa. — benropoa: M3garenscTBo
ben PO, 2016. — 69 c.

VYuebuuk. @uszuka. 7 knacc: .M. Ilepbiukun, A.W. UBanos. Mocksa.: Ilpocsemenue, 2021r, -239 c.;

YueOuuk. @usnka. 8 kinacc: .M. Tlepermkun, A.W. MiBanoB. Mocksa: IIpocsemenne, 2021t, -255 ¢.;

YueOnuk. @usuka. 9 kinacc: .M. Tlepeiukun E.M. I'yrauk, A.W. VBaHoB.-2-e uznanue, Mocksa: [Ipocsemienue, 2022r, -351 c..

Ilnanupyembie pe3yJbTAThI OCBOCHUSA Y4eOHOIr0 npeamera «Pu3znka

Pabouas nporpamma obecrnieunBaeT JOCTHKEHHUE TUIAHUPYEMbIX PE3YJIbTaTOB OCBOSHHsSI yUeOHOTo npenMeTa « DU3uKay.
JINYHOCTHBIE:

1. Poccuiickas rpakaaHcKasi MIEHTUYHOCTD (IaTPUOTHU3M, yBakeHHe K OTedecTBy, K IPOLUIOMY M HACTOSIIEMY MHOIOHAIMOHAJIBHOTO HapoJa
Poccun, 4yyBCcTBO OTBETCTBEHHOCTH M josira mnepea PoauHol, maeHtudukanms cebs B KayecTBe rpakaaHuHa Poccuu, cyOBbeKTHBHAs 3HAYMMOCTh
HCIOJIb30BAHUS PYCCKOTO S3bIKA M SI3BIKOB HaposoB Poccuu, oco3HaHWe U OLIyIIEHHE JTMYHOCTHOM CONMPUYACTHOCTH CyIb0e POCCHHCKOro Hapoja).
Oco3HaHNME STHUYECKON MPHUHAIEKHOCTH, 3HAHUE HUCTOPHUH, S3bIKA, KyJIbTYPBhl CBOEIO HApOJA, CBOErO Kpas, OCHOB KYyJIbTYPHOTO HACIEOUs HAPOJOB
Poccun n yenoBedecTBa (MIEHTUYHOCTD Y€JIOBEKA C POCCUICKON MHOTOHALIMOHAIBHOM KYJIbTYPOH, CONIPUYACTHOCTh UCTOPUH HApOAOB M T'OCYapCTB,
HaXOJMBIIMXCS Ha TEPPUTOPUM coBpeMeHHOW Poccum); uHTEepuopH3anusi T'YMaHUCTHYECKHX, JEMOKPAaTHUYECKUX U TPaJUIMOHHBIX LIEHHOCTEN
MHOT'OHAIIMOHAJILHOTO pOCCcHiicKoro obmiectBa. Oco3HaHHOE, YBaKUTEIBHOE U JTOOpOXKeTaTeIbHOE OTHOIIEHHE K HCTOPHH, KYJIbTYpe, PEIUTHH,
TpajuLUAM, A3bIKaM, [ICHHOCTSAM HaponoB Poccuu n HaponoB Mupa.



2. T'oToBHOCTh U CHOCOOHOCTH OOYyYaIOIIUXCS K CAMOPA3BUTUIO M CaMOOOpPa30BAHMIO HA OCHOBE MOTHBAIIMM K OOYYEHHUIO U IO3HAHUIO;
TOTOBHOCTb U CITIOCOOHOCTH K OCO3HAaHHOMY BBIOOPY M TIOCTPOCHHMIO JAJIbHEHINEH MHIMBUAYAIbHONW TPAaEKTOpUU 00pa30BaHus Ha 0a3e OPUEHTUPOBKU
B Mupe npodeccuii u npodhecCHOHATbHBIX MPEANOYTEHUI, C YYETOM YCTOMYMUBBIX MO3HABATEIbHBIX HHTEPECOB.

3. Pa3Buroe MopanbHOE CO3HAHHME W KOMIIETEHTHOCTh B PELICHHHM MOPAIBHBIX MPOOJeM Ha OCHOBE JMYHOCTHOTO BBIOOpa, (hOpMHpOBaHHE
HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O MOBEICHHUS, OCO3HAHHOI'O M OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHBIM MOCTYHKaMm (CHOCOOHOCTH K
HPaBCTBCHHOMY CaMOCOBCPHICHCTBOBAHUIO, BCPOTCPIIMMOCTDL, YBAXKUTCIBHOC OTHOHICHHUC K PCIUTHO3HBIM YYBCTBaM, B3TJIAdaM JIIO,HGfI HiIn Hux
OTCYTCTBHIO; 3HAHHE OCHOBHBIX HOPM MOpaJM, HPABCTBEHHBIX, JYXOBHBIX HJEAJIOB, XPAaHUMBIX B KYJbTYpHBIX TpaAuLMSIX HapoaoB Poccum,
TFOTOBHOCTb Ha UX OCHOBC K CO3HATCIIBHOMY CAMOOI'PAHUYCHHUIO B IMOCTYIIKAX, MNOBCACHUH, PACTOUYUTCIIBHOM HOTpe6I/IT€HBCTB€; C(bOpMI/IpOBaHHOCTL
MIpeJICTaBICHUH 00 OCHOBaX CBETCKOW 3TUKHU, KyJIbTYPbl TPAIUIIMOHHBIX PEIIUTUH, UX POJIU B Pa3BUTUU KYJIbTYpPbl U UCTOPUH Poccuu 1 yenoBeuecTna,
B CTAaHOBJICHWH TPAKIAHCKOTO OOIINECTBA M POCCHICKON TOCYIapCTBEHHOCTH; MOHWMAHHE 3HAYCHUS HPABCTBEHHOCTH, BEPHl M PEIHUTHH B JKU3HU
4yenoBeKka, ceMbu U obmiectBa). CHopMUPOBAaHHOCTH OTBETCTBEHHOT'O OTHOIICHUS K YYCHHIO; YBOXKUTEIHHOTO OTHOILICHHS K TPYAY, HAIUYUE OMbITA
ydyactusa B COLMAJIBHO 3HAYMMOM TpPYyZAC. Oco3HaHue 3HA4YE€HUS CEMbH B JKHU3HM 4Ye€JOBEKa U O6HICCTBa, MNPUHATHC LCHHOCTHU ceMeitnon KH3HU,
YBOXUTEIHHOE U 3a00TIMBOE OTHOIICHHUE K YIEHAaM CBOEH CEMbHU.

4. ChopMHPOBAHHOCTD IEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU M OOIECTBEHHOW MPAKTHKH,
YUUTBHIBAIOIIETO COIIMAIbHOE, KYJIBTYPHOE, I3bIKOBOE, JYXOBHOE MHOT000pa3ue COBPEMEHHOTO MHPA.

5. Oco3HaHHOE, YBAKUTEIBHOE U TOOPOXKETaTeTbHOE OTHOIIICHHE K JPYyroMy 4eJIOBEKY, €r0o MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpE, S3bIKY, BEpe,
rpa)xIaHCKON MO3UIUH. [ 0OTOBHOCTh U CITOCOOHOCTH BECTH JAUAJIOT C IPYTUMHU JIFOJBMHU U JJOCTUTATh B HEM B3aUMOIIOHUMAaHUS (UASHTH(PHUKAIUS ceOst
KaK TIOJIHOTIPABHOTO CyOBEKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYHMPOBAHHIO 00pa3a mapTHepa MO TUANIOTy, TOTOBHOCTh K KOHCTPYHPOBAaHHUIO o0Opasa
JOMYCTUMBIX CIIOCOOOB IMAaJora, TOTOBHOCTh K KOHCTPYHPOBAHUIO MIPOIECCca TUANOTa KaK KOHBEHIIMOHUPOBAHUSI HHTEPECOB, IPOLIEAYD, TOTOBHOCTh U
CIOCOOHOCTH K BEJACHUIO IEPETOBOPOB).

6. OCBOCHHOCTH COIMAILHBIX HOPM, IIPABHII TIOBEJACHUS, poJieil U ¢GopM COLMATBHON XKU3HHU B TPYMIAaX M COOOIIECTBAaX. YUacTHUEe B IIKOJIHHOM
CaMOYIIpaBJICHUN U 06H16CTB€HHOI>1 JKM3HU B IIpEAciax BO3PACTHBIX KOMHGTGHHI/Iﬁ C YUYCTOM PCETHOHAJIBHBIX, 3THOKYJIBTYPHBIX, COLUAJIBHBIX H
HKOHOMHUYECKUX OCOOeHHOCTeH ((popMHUpOBaHHE FOTOBHOCTH K YYacTHIO B MPOLECCE YHOPSA0UYEHUS COLMANIBHBIX CBSI3€l M OTHOIIEHUH, B KOTOpBIE
BKJIFOYCHBI U KOTOPLIC q)OpMI/Ip}II-OT caMM Yydalmuecd, BKIOYCHHOCTH B HCIMOCPCACTBCHHOC TIPAXKAAHCKOEC YYAaCTUC, TOTOBHOCTH YYAaCTBOBATH
B )KM3HEJEATEILHOCTH MOAPOCTKOBOIO OOIIECTBEHHOTO 00BEINHEHUS, TPOAYKTUBHO B3aMMO/IEHCTBYIOIIETO C COLMATILHON CPeoi M COLUAIbHBIMU
WHCTUTYTaMU; UIEHTU(UKAIMsS ce0sl B KauecTBe CyOBEKTa COIMAIbHBIX MPeoOpa3OBaHM, OCBOEHHE KOMIIETEHTHOCTEH B cepe opraHu3aTOpCKON
NeSTeIbHOCTH;, WHTEPUOPU3AIHS [IEHHOCTEH CO3UIaTEIbHOTO OTHOIIEHUS K OKpY’Kalollel NeiCTBUTENbHOCTH, IICHHOCTEH COIMMAIbHOTO TBOPUYECTBA,
[EHHOCTH TPOJYKTHBHON OpPTaHMW3allid COBMECTHOW JEATENBHOCTH, CaMOpeajH3allii B TPYNIe W OpPraHW3allid, [EHHOCTH «IPyroro» Kak
PaBHOIMPABHOTO MapTHEpa, GOpMHUpPOBaHHE KOMIETSHIINIA aHAIN3a, TPOSKTUPOBAHHUS, OPraHU3alluU IeATebHOCTH, peIeKCHU U3MEHEHH, ClTOcO00B
B3aUMOBBITOTHOTO COTPYIHHYECTBA, CITOCOO0B pean3aliii COOCTBEHHOTO JIUJIEPCKOTO MOTEHITHANA).

7. ChopMUpOBaHHOCTH IIEHHOCTH 3J0POBOTO U 0€30MacHOro o0pasa >KW3HH, MHTEPHOPHU3AIUs MPaBHJI WHANBUAYATHHOTO U KOJIJIEKTUBHOTO
0€e3011acHOT0 IIOBCACHUA B qPGSBBIqaﬁHLIX CUTyalusX, yIrpOKarmHnX XU3HA U 310POBbIO J'IIO}IeI\/'I, IMpaBUJ MOBEACHHWA HA TPAHCIIOPTE K HA 10POrax.

8. Pa3BUTOCTh 3CTETHYECKOrO CO3HAHUS uYepe3 OCBOEHHE XYIO0XKECTBEHHOIO Hacienus HaponoB Poccuu m mupa, TBOPYECKOH NeATENbHOCTH
ACTETUYECKOTO XapakTepa (CrocOOHOCTh MOHMMATh XYJOXKECTBEHHbIE IPOU3BENIEHUS, OTpa)arolMe pa3Hble ATHOKYJIbTYPHbIE TPAAUIINU;
c(hOpPMUPOBAHHOCTh OCHOB XYJOKECTBEHHOW KYIbTYPhI OOYYAIOIIMXCS KaK 9acTH UX OOMIe AYXOBHOHM KyJIbTYphI, KAK 0CO0OT0 crocoba Mmo3HaHus



KHU3HM U CPEICTBA OPraHM3aLUU OOILEHMs; OSCTETUYECKOe, SMOLMOHAIBHO-IIEHHOCTHOE BHJCHHME OKpPYXKAIOLIEr0 MHUPA; CHOCOOHOCTh
K 3MOLMOHAJIBHO-LIEHHOCTHOMY OCBOEHHIO MHpA, CAMOBBIPAKEHUIO M OPUEHTAIMM B XY/I0)KECTBEHHOM U HPAaBCTBEHHOM IPOCTPAHCTBE KYJbTYPBI;
YB@)KEHUE K HCTOPUU KyJIbTypbl cBoero OTeuecTBa, BBIPAKCHHOH B TOM YHCIIE€ B IOHMMAaHMM KpacoThl 4elloBeKa; MOTPeOHOCTh B OOLICHUU C
XYA0KECTBEHHBIMU TPOU3BEIACHUAMHU, CHOPMHUPOBAHHOCTh AKTHBHOTO OTHOIIEHUS K TPAAMLUAM XYJOXKECTBEHHOW KYJIbTYPHI KaK CMBICIOBOM,
3CTETUYECKOM M JIMYHOCTHO-3HAUUMOHN IIeHHOCTH). 9. CPOpMHUPOBAHHOCTH OCHOB 3KOJOTMYECKOW KyJIbTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBIIUICHHUS, HATMYHE OIBITa YKOJOTHUYECKH OPUEHTHPOBAHHONW Pe(ICKCHBHO-OLIEHOYHON M MPAKTUYECKON NEATETLHOCTH B
KU3HEHHBIX CUTYyalUsX (FOTOBHOCTh K MCCJIEJOBAHUIO MPUPOJBI, K 3aHITUSAM CEIbCKOXO3SIHCTBEHHBIM TPYAOM, K XYyJI0’KECTBEHHO-3CTETUYECKOMY
OTPaKEHUIO NIPUPOABI, K 3aHATUSAM TYPU3MOM, B TOM YHUCIIE IKOTYPU3MOM, K OCYIIECTBICHUIO IPUPOJOOXPAHHON JESATEIBHOCTH).

MeTalnpeIMeTHbIe:

MeTtanpeamMeTHble pe3yibTaThl BKJIIOYAIOT OCBOCHHBIE OOYYaIOIIMMUCS MEXIIPEIMETHBIE TOHSTHUS W YHUBEpCAlbHbIE yueOHbIE IEHCTBUS
(perynsTUBHBIC, TTO3HABATENbHBIC, KOMMYHUKATUBHBIC), CIIOCOOHOCTh WX HCIIOJNIb30BAaHUS B Y4eOHOMW, MO3HABATENHHON M COLIMAIBHON MpPaKTUKE,
CaMOCTOSITENIFHOCTh IUIAHUPOBAHMSI W OCYIIECTBICHHUS YYeOHOW J[EATENbHOCTH M OpraHMU3allMd Y4eOHOTrO COTpYIOHHYECTBA C IeJaroraMu u
CBEpCTHHKAMH, TIOCTPOCHNE HHIUBUIYaIbHON 00pa30BaTeIbHON TPACKTOPUU

MesKIpeiMeTHbIe:
VYcnoBueM (GpopMUPOBAaHUS MEKIIPEIMETHBIX MOHATUH, TAKMX KAK «CHUCTEMay, «(PaKT», «3aKOHOMEPHOCThY, «(PEHOMEH», «aHAIN3», «CUHTE3Y,
«yHKIUAY, «MaTepUaI», IPOLECCH, ABISAETCA OBIAJCHUE 00yUYarOIIMMUCST OCHOBAMHU YUTATENIbCKOM KOMIIETEHIINHU, IPUOOPETEHHE HABBIKOB PadOThI
c uH(popMmalMel, ydyacTue B HPOEKTHOH JesATeNbHOCTH. B OCHOBHOHM mIKosie mpojospkaeTcss pabora mo (OPMUPOBAHMIO M PA3BUTHIO OCHOB
YUTATEIbCKOM KoMmreTeHIMH. OOyuaroniyecs OBIAJCIOT YTEHHUEM KaK CpPEJCTBOM OCYIIECTBIIEHHS CBOMX JaJlbHEMIINX IJIAHOB: MPOJOKEHHUS
o0pa3oBaHMs U caMOOOpa30BaHUs, OCO3ZHAHHOIO IJIAHMPOBAHUS CBOETO aKTyaJbHOIO M MEPCIEKTUBHOIO Kpyra 4YTE€HHUs, B TOM YHCIIE JIOCYTOBOTO,
MOJATOTOBKU K TPYJIOBOW M COLMATIBHON AESITENbHOCTU. Y BBITYCKHUKOB OyeT chopMHupoBaHa MOTPEOHOCTh B CUCTEMATUYECKOM UTEHUU KaK CPECTBE
MO3HAHUS MHpa U ce0s B ’TOM MUpPE, TapMOHU3AIMH OTHOILIEHHUH YeJI0BeKa U 00ILEeCTBa, CO3/IaHMHU 00pa3a «oTpeOHOro OYayIIero».
[Ipn u3yueHun ¢u3MKU OOyyaroOUIMeCs] YCOBEPILIEHCTBYIOT MPUOOpPETEeHHbIE HaBBIKUM paboThl ¢ MHpopManuedl U nononHar ux. OHM CMOTYT
paboTaTh ¢ TeKCTaMM, IPeoOPa30BbIBATH U MHTEPIIPETUPOBATH COIEPIKAILYIOCS B HUX UH(OPMAIIHIO, B TOM YHUCIIE:
® CHCTEMaTH3MpOBaTh, COINOCTAaBIIATh, AHAIM3MPOBaTh, 0000LIaTh W MHTEPIPETUPOBATH HH(POPMALMIO, COAEPXKALIYIOCSd B TOTOBBIX
MH(OPMALIMOHHBIX 0OBEKTAX;
® BBIJCIATH TJIaBHYI0 U M30BITOUHYIO HH(OpMAINIO, BBHINOIHATH CMBICIOBOE CBEPTHIBAHHE BBIIEICHHBIX (DAKTOB, MBICIEH; MNPEICTaBISTH
nH(poOpMaIIHIO B CXKaTOW cloBecHOM (opme (B BUIE IUIAHA WM TE€3MCOB) U B HArJSAHO-CUMBOJIMYECKOW ¢opMme (B BUAE TaOIHI, rpapuuecKux
CXeM M JuarpamMM, KapT MOHATHUH — KOHLENTYaJIbHBIX JMarpamMM, OMOPHBIX KOHCIIEKTOB); X 3alOJHATH W JOMOJHATH TaOJMIIBI, CXEMBI,
JarpamMmbl, TEKCTHI.
B xone usyuenus ¢usuku oOydarouiyecs NpUOOPETYT OMBIT MPOEKTHOU NeATENbHOCTH, CIOCOOCTBYIOLIEH BOCIUTAHUIO CAMOCTOSITEILHOCTH,
MHUIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBILICHUIO MOTHBAIUMU U 3(PPEKTUBHOCTH Y4EOHON [EATENbHOCTH; B IPOIECCE peaTu3alliid HCXOJIHOTO
3aMbIciia Ha MPAKTHYECKOM YpOBHE OBJIAJCIOT YMEHHEM BBIOMpATh aJeKBaTHbBIE CTOSIEH 3a7aye CpeicTBa, NPUHUMATh PELICHHs, B TOM YHUCIE U B



CUTyalusx HeomnpeneneHHOCTH. OHU HoJy4yaT BO3MOXKHOCTb Pa3BUTh CIIOCOOHOCTb K pa3padOTKe HECKOJbKUX BApUAHTOB PELICHHUH, K IOUCKY
HECTaH/IAapPTHBIX PEIICHUH, TIOUCKY U OCYILIECTBICHHUIO HanboJee MPUeMIIEMOI0 PELLIEHUS.

IInanupyemMble npeaMeTHbIE Pe3yabTAThl 00y4eHus1 pu3NKe B OCHOBHOM HIKOJIE IPEACTABJICHBI:
Mexann4yeckue siBJICHUS
[To oxoHYaHUU U3yUYEHHS Kypca O0YJarOIIUIiCs HAyYUTCS:

® pacro3HaBaThb MEXaHUYECKHE SBJICHUSA U OOBIACHATH HA OCHOBE UMEIOIIMXCS 3HAHUN OCHOBHBIE CBOMCTBA MIIM YCIIOBUS MPOTEKAHUS 3TUX SBICHUM:
pPaBHOMEpPHOE M HEPaBHOMEPHOE JIBU)KEHUE, PAaBHOMEPHOE M PaBHOYCKOPEHHOE IPSIMOJMHENHOE BUKEHUE, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHHUSI, CBOOOIHOE Ma/IEHUE TeJl, PABHOMEPHOE JIBIYKEHUE TI0 OKPY>KHOCTH, UHEPIIHSI, B3aUMO/ICHCTBUE TEN, pEaKTUBHOE JIBIKEHHUE, IIepeada
JaBJICHUS TBEPABIMU TEJIaMHU, XHUJAKOCTAMU WU Tra3aMu, arMoc(epHOe JaBjeHHE, IUIaBaHME TEJ, PAaBHOBECHUE TBEPIbIX TeJ, HMEIOLIUX
3aKpEeIJICHHYIO OCh BpaIEHHS, KoJiebaTeIbHOE JBUKEHHE, PE30HAHC, BOIHOBOE ABUKECHUE (3BYK);

® OMNUCHIBATh U3YUYCHHBIC CBOMCTBA TEJ U MEXaHUYECKHE SBICHUS, UCIONB3YS (PU3NUYECKHE BEJIHMYMHBI: MyTh, IIEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
nepuoj; oOpallleHusi, Macca Teljla, IUIOTHOCTh BEIECTBA, CWiIa (CHila TSDKECTH, CUjla YNPYrocTH, Cujla TPEHUs), JaBJIEHUE, UMILYJbC Tela,
KHHETUYEeCKasi SHEeprus, MOTEHIHMAlbHAs SHEPrus, MexaHudeckas paldoTa, mexaHumdeckas MoOIIHOCTh, KIIJ[ mpu coBepiieHun paboThl C
WCIIOJB30BAHUEM TIPOCTOTO MEXaHW3Ma, aMIUIMTYJa, MEPHOA M YacToTa KoJeOaHWH, JJIMHA BOJHBI U CKOPOCTH €€ pPacHpOCTpPaHEHUS; NpHU
OMMCAaHUU MPABUILHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOIb3yEeMbIX BEIMYHH, UX 0003HAUEHUS U €AMHUIIBI U3MEPEHUS, HAXOAUTh (POPMYJIBL,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTHMH BETMYMHAMH, BBIYMCIIATH 3HAYCHUE (PU3UUIECKON BETMUUHBI,

® aAHAJIM3MPOBATh CBOICTBA TeJ, MEXAaHWYECKUE SBJIEHUS W TPOLECCHI, HCMONb3Ys (PU3MUECKHE 3aKOHBI: 3aKOH COXPAHEHHUS DSHEPruu, 3aKOH
BCEMHPHOTO TATOTEHHUS, IPUHIIMII CYTIEPIO3UIMH CUIT (HAXOXKAECHUE paBHOICHCTBYOIIEH CHIIBI), 3aKOHBI HBbIOTOHA, 3aKOH COXpaHEHUs UMITyJIbCa,
3akoH ['yka, 3axkoH Ilackans, 3aKkoH ApXxuMe/a; Ipy ATOM Pa3InyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €T0 MAaTEMaTHUYECKOE BhIPAaKEHHUE;

® pa3IUyaThb OCHOBHBIE IPU3HAKU U3YyUEHHBIX (U3NYECKUX MOJIETICH: MaTepualibHas TOUKa, NHEpLHAIbHas CUCTEMa OTCUETA,

e pewmaTh 3aJauyd, UCHOJIb3Yysd (PU3NYECKHE 3aKOHBI (3aKOH COXPaHEHUS SHEPTruH, 3aKOH BCEMUPHOIO TATOTEHHUS, MPUHIMII CYNEPIIO3ULIUU CHUJ,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHMs HMMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna) u ¢GopMmysbl, CBA3bIBarOIIME (U3HUECKUE
BEJIMYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, INIOTHOCTh BELIECTBa, CHUJla, CHJIa TPEHMS CKOJIbKEHUS, KOAP(OUIUEHT TpEeHUs, AaBJICHUE,
UMIIYJIbC Tella, MeXaHudeckas paboTa, MEXaHMYecKas MOIIHOCTb, KHHETUYECKas SHeprus, noteHuuansHas sueprus, KI1/ mpoctoro mexanusma,
aMIUINTY/1a, TIEPUOJ U YacTOTa KojeOaHuM, JUIMHA BOJHBI U CKOPOCTb €€ PACIpPOCTPaHEHMsI): Ha OCHOBE aHalIM3a yCJIOBUS 3a/layM 3aIllMChIBaTh
KpaTKo€ YCIIOBHE, BBLACIATh (PU3NYECKHE BETUYMHBI, 3aKOHBI M (OPMYJIbl, HEOOXOAUMBIE JUIS €€ PELIeHHUs, IPOBOJUTh PacyeThl U OLIEHUBAThH
peanbHOCTh MOMYYSHHOTO 3HAYCHHS (PU3HMUECKOM BEJTMYUHBI.O

ITo oxoHYaHMM U3yUYEHHS Kypca 00yJarouiicst MOJTyYUT BOZMOKHOCTh HAYYUTHCS:

® UCMOJb30BaTh 3HAHUSA O MEXAaHMYECKUX SIBJICHUSX B MOBCEIHEBHOW >KM3HM JJIsi oOecredeHus: 0€30MacHOCTH MpH OOpaleHuH ¢ mpubopamu u
TEXHUYECKUMH yCTPOMCTBAMHU, AJII COXPAHEHUS 3/10pPOBbS U COOIOACHUS HOPM HKOJIOTMUECKOTO MOBEAEHUS B OKpY’Kalollel cpefe; MPUBOAUTD
IPUMEpPHI IPAKTUYECKOTO HMCIOJIB30BaHMUs (PU3NUECKUX 3HAHUM O MEXaHMUYECKUX SIBICHUSAX M (PU3MYECKHX 3aKOHAX; MPUMEPHI HCIIOJIb30BaHUS
BO300HOBJISIEMBIX HICTOYHUKOB 3HEPTUU; IKOJIOTUYECKUX MOCIIEACTBUI HCCIe0BaHUsI KOCMHUYECKOTIO TPOCTPAHCTBA;



pa3nuyath TPaHUIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IMOHMMATh BCEOOIMI XapakTep (yHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXpaHEHHUS
MEXaHUYECKON 3HEPIUM, 3aKOH COXPAHEHMS MMILYJIbCa, 3aKOH BCEMHPHOI'O TATOTEHMS) U OIPAaHMYEHHOCTb MCIIOJIb30BAHMSI YACTHBIX 3aKOHOB
(3aKOHBI IBMKEHUS, 3aK0H 'yka, Apxumena u 1p.);

HaXOJUTh aJIeKBAaTHYIO MPEJIOKEHHOHN 3a1ade (PU3MUECKYI0 MOJIeNb, pa3pelaTh NpodiieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUM [0 MEXaHUKE C
MCIOJIH30BAHUEM MAaTEMAaTUYECKOI'0 ariapara, Tak ¥ MpHU MOMOIIN METOAO0B OLIEHKHU.6

TennoBble ABICHUA

[To oxoHYaHMU U3yUEHHS Kypca O0YJarOIIUIiCs HAyYUTCS:
pacrno3HaBaTh TEIUIOBbIE SBJICHUS U OOBACHATH Ha 0a3e MMEIOLIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WJIM YCJIOBUS NPOTEKAHMS 3TUX SIBJICHHM:
maddy3us, U3MEHeHHne 00beMa TeJl MPU HarpeBaHUH (OXJIAXKICHHUH), OOJIbIIasi CKMMAaEMOCTh Tra30B, MaJlask CKMMAEMOCTh JKUAKOCTEH U TBEPIIBIX
TeJ; TelJOBOE pPAaBHOBECHE, HCHApEHUe, KOHJCHCAlUs, IUIaBJICHHUE, KPUCTAUIM3alUs, KUIEHHE, BIAXKHOCTb BO3]lyXa, Pa3JIUYHbIE CIIOCOObBI
Terionepenadn (TEIIONPOBOIHOCTh, KOHBEKLUS, W3JIyUYEHHUE), arperatHble COCTOSIHUS BELECTBA, IOIJIOUIEHHE AHEPruM IpHU HCIApEeHUU
KUJIKOCTHU U BBIJEIICHUE €€ NIPU KOHACHCALlUU T1apa, 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT AABJICHUS;
OIMCHIBATh N3YYEHHBIE CBOICTBA TN M TEIJIOBbIE SBJICHUS, UCHOIb3Yysl (PU3NUECKUE BEIMUMHBI: BHYTPEHHSISI SHEPTUs, TEMIIEpaTypa, KOJINYECTBO
TEIUIOTHI, YZEJIbHAs TEIJIOEMKOCTh BEIECTBA, YJElbHAs TEIUIOTA CrOPaHMs TOIUIMBA, YJEIbHAs TEIUIOTA IUIABJICHUSA, YACJIbHAs TEIUIoTa
napooOpa3zoBaHusi, KO3(G(GUIMEHT MOJE3HOro JEHCTBUSA TEIUIOBOIO JBUIATeNs; MPU ONHUCAHUM NPABWIBHO TPAKTOBATH (DU3MYECKHM CMBICIT
WCTIOJB3YEMBIX BEIMYMH, MX OOO3HAYCHUS M EIWHUIBI HM3MEPEHHS, HAaXOAWTh (OPMYJIbI, CBS3BIBAIOIINAE JAHHYIO (H3UYECKYIO BEIHMYUHY
C IpyTMMH BEJIMYMHAMU, BEIYUCIIATH 3HaUE€HUE (PU3NYECKON BEIMUHHBI,
aHAJIM3UPOBATh CBOMCTBA TEJl, TEIJIOBBIEC SBJICHUSA U MPOLECCHI, UCIIONb3YsA OCHOBHBIE MOJOKEHUS aTOMHO-MOJIEKYJIIPHOIO YUYE€HHS O CTPOCHUU
BEILIECTBA U 3aKOH COXPAHEHUs dJHEPIHH;
pa3nuyaTh OCHOBHBIE MPU3HAKU N3YUYEHHBIX (PU3HUECKUX MOJIENIeN CTPOSHHS Ta30B, )KUIKOCTEN U TBEPABIX TE;
MPUBOJUTH IPUMEPHI IPAKTUUECKOT0 UCIIOIb30BaHUS (PU3NUECKUX 3HAHUN O TEIUIOBBIX SBJICHUSX;
pelarth 3a/1a4u, UCIOJb3Ys 3aKOH COXPAaHEHUS SHEPTHH B TEIJIOBBIX Ipoleccax U (pOpMyJIbl, CBSI3bIBAIOIINE (PU3NYECKUE BEIMUUHBI (KOJTUYECTBO
TEIUIOThI, TEMIIEPATYpPa, yAEIbHAs TEIUIOEMKOCTh BEILECTBA, YJENbHAs TEIUIOTa CrOpaHWs TOILIMBA, YAEJIbHAs TEIUIOTA IUIABJICHUS, yJAelIbHas
TerwioTa napooOpa3zoBaHus, KO3(PPUIIMEHT MOJIE3HOr0 IEHCTBUS TEIJIOBOTO ABUTATENs): HA OCHOBE aHAIM3a YCJIOBUS 3a/1auMl 3allUChIBaTh KPaTKOe
YCIIOBHE, BBIIENATh (PU3HMUECKUE BEIMYMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl €€ PEeleHHs, IPOBOAUTH PAcUeThl U OLIEHUBATh PEAIbHOCTh
MOJIyY€HHOTO 3HaU€HUs (PU3HUECKOI BEIINYNHBI.

ITo oxoHYaHMHU U3yUYEHHS Kypca 00YyUaroLIUiics MOJyYUT BOZMOKHOCTh HAYUUThCS:
UCIOJb30BAaTh 3HAHMS O TEIUIOBBIX SIBICHUSX B TOBCEAHEBHOM XU3HHU JUIs obOecrieueHHs: O€30MacHOCTH MpH OOpalleHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOICTBaMHM, JUIsl COXPAHEHHS 37J0POBbS M COOJIIO/IEHUS HOPM AKOJIOTMUECKOTO MOBEICHUS B OKpY KaIoLIeil cpese; MpUBOAUTH
MIPUMEPHI SKOJIOTUYECKHX ITOCIIEACTBUI pabOTHI ABUraTese BHYyTPEHHETO CTOPaHHMsl, TETJIOBBIX U THAPOIIEKTPOCTAHIINH;
pa3nuyath TPaHUIBl NPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHOB (3aKOH
COXpaHEHHUs YPHEPTUHU B TEIUIOBBIX MPOLIECCAX) U OTPAHUYEHHOCTh MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;
HAXOJUTh aJIeKBaTHYIO MPEUIOKEHHON 3a7aye (pU3MYecKyro MOjeNb, pa3peliaTh MpolieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUM O TEIUIOBBIX
SBJICHUSIX C UCIOJIb30BAHNEM MAaTEMAaTUYECKOI0 annapara, Tak ¥ MpHu MOMOIIHA METOA0B OLIEHKHU.6



JIeKTPOMATHUTHBIE SIBJIECHUS

[To okoHYaHUM U3yYeHUS Kypca 00yJaromuics HayuYnuTCs:
pacrno3HaBaTh AJIEKTPOMArHUTHBIC SIBJICHUSI U OOBACHATH HA OCHOBE MMEIOIIMXCS 3HAHWM OCHOBHBIE CBOWCTBA WJIM YCJIOBMSI MPOTEKAHUS ITUX
SBJIGHUW: DJIEKTpU3alUsl TeJl, B3aUMOJICHCTBUE 3aps/iOB, JJICKTPUUECKUH TOK U €ro JeHCTBUS (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE),
B3aUMO/ICHCTBME MarHUTOB, JIEKTPOMAarHUTHasT MHIYKIIMS, JEHCTBUE MAarHUTHOTO TOJIsI HA MIPOBOJIHUK C TOKOM M Ha JIBMXKYLIYIOCS 3apsSKEHHYIO
YacTUIly, JEHCTBUE DJIECKTPHUUECKOro MOJs Ha 3apsyKEHHYIO YacTHILY, 3JIEKTPOMAarHUTHBIE BOJIHBI, MPSIMOJIMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpa)XKCHHE U IPEJIOMJIICHUE CBETA, IUCIIEPCHSI CBETA;
COCTaBJISITh CXEMBI JJIEKTPUYECCKUX IIEMel C MOCIIe0BATEIbHBIM U TapaUICIbHBIM COSMHCHUEM JJIEMEHTOB, pa3lindasi YCIOBHBIC 0003HAYCHHUS
AJIEMEHTOB JIEKTPUYECKHX IeNel (MCTOYHUK TOKa, K04, Pe3UCTOp, PEOCTAT, TAMIIOYKa, aMIIEPMETP, BOJIILTMETD);
HCIOJIb30BaTh ONTUYECKUE CXEMBI JIsl TIOCTPOSHUS H300pakeHUH B TUIOCKOM 3€pKajie U COOMpAIoIeH JINH3E,
ONKCHIBATh U3YYECHHBIC CBOWMCTBA TEJ M JJIEKTPOMATHUTHBIC SBICHUS, UCIOJB3Ys (DU3MUECKHE BEITUYMHBI: AJIEKTPUYECKHUI 3apsij, cuja TOKa,
NEKTPUYECKOE HANPSDKEHUE, JIEKTPUUECKOE CONPOTUBIICHHUE, YJIEIbHOE COIPOTUBICHUE BELIECTBA, paboTa 3JIEKTPUYECKOTO MO, MOIIHOCTb
TOKa, (OKYCHOE PACCTOSIHUE U ONTUYECKAs CHJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U YaCTOTA CBETA; PU OMKUCAHUU BEPHO
TPAKTOBATh (PU3MUYECKUN CMBICIT UCIIOJIb3YEMbIX BEIMYMH, HX 0003HAYCHUS U SAMHHIIBI U3MEPEHUS; HAXOAUTh ()OPMYJIBI, CBI3BIBAIONINC JTAHHYIO
(bU3MYECKYIO BEIHMUUHY C APYTUMHU BEJIMYNHAMU;
aHAJIM3UPOBATh CBOMCTBA TN, DJIEKTPOMATrHUTHBIC SBIICHUS U MPOLECCHI, UCMONB3Ys (PU3NUECKHE 3aKOHBI: 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO
3apsiaa, 3akoH OMa A1 ydacTka 1enu, 3akoH J[xoyns—IJleHna, 3aKkoH MpsIMOJIMHEITHOTO pacpOCTPaHEHUs CBETa, 3aKOH OTPAKEHUSI CBETA, 3aKOH
MIPEIOMIICHUS CBETA; MPU ATOM Pa3INyaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA M €70 MaTEMaTHYECKOE BhIPAKECHHE,
MIPUBOJIUTH MPUMEPHI TPAKTHUYECKOTO UCTIOIB30BaHUS (PU3NYECKUX 3HAHUN O DJIEKTPOMArHUTHBIX SBICHUSX;
pa3nuyaTh OCHOBHBIE MPU3HAKU W3YYEHHBIX (PU3HMUECKUX MOJENEN: TOUeYHBI HCTOYHUK CBETA, CBETOBOM IyY;
pemarhs 3a7a4d, UCHOJb3ys (¢u3nueckue 3akoHbl (3akoH Owma I ywyacTka 1enu, 3akoH Jlxoyns—JleHnia, 3akoH MPSMOJMHEHHOTO
pacipocTpaHEeHHUs] CBETa, 3aKOH OTPAKCHHsI CBETA, 3aKOH MPETOMIICHUS CBETa) U (OPMYIIBI, CBSI3bIBaIOIINE (PU3NUECKHE BEIUYMHBI (CHIIa TOKA,
ANEKTPUYECKOE HANPSLKEHUE, JIEKTPUUECKOE CONPOTUBIIEHHE, YIEIbHOE CONPOTUBIICHHE BEILECTBAa, paboTa 3JIEKTPUYECKOro MOJis, MOUIHOCTh
TOKa, (JOKYCHOE PacCTOSHUE M ONTHYECKas CHJIA JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUTMHA BOJIHBI U 4acTOTa CcBeTa, POPMYIBI pacueTa
AEKTPUYECKOTO COMPOTUBJICHUS MPU IMOCIEAOBATEIbHOM U MapajuleIbHOM COEAMHEHMM MPOBOJHUKOB): Ha OCHOBE aHAW3a yCJIOBHS 3aJayuu
3aMMChIBaTh KPATKOE YCIOBHE, BBIACTATh (DU3MUECKHUE BETUYHMHBI, 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIE TSl €€ PElIeHUs, IPOBOJAUTH PACUEThl U
OIICHUBAThH PEATHHOCTD MOJTYYEHHOTO 3HaUCHUS (PU3NUECKON BETUINHBL.

[To okoHYaHMM U3YYEHHS Kypca 00YJarOIIHACS MOIYIUT BOZMOKHOCTh HAYUYUTHCS:
WCIOJIb30BaTh 3HAHUS 00 DIIEKTPOMATHUTHBIX SIBJICHUSIX B TTOBCEIHEBHOM JKU3HU ISl oOecrieueHus: 6€30MacHOCTH MpH 0OpaIieHnu ¢ mpudopaMu u
TEXHUYECKUMH YCTPOMCTBAMHU, JJII COXPAHEHUsI 370POBbS U COOJIFOJICHHS HOPM DKOJOTHYECKOTO MOBEJAEHUS B OKPYKAIOIIEH Cpelie; TPUBOINUTH
MIPUMEPHI BIUSHUS YJIEKTPOMATHUTHBIX M3TYYCHHUN HA )KUBBIE OPTAaHU3MBIL;
pasnuyath TPaHHIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHUS
AIIEKTPUIECKOTO 3apsi/ia) ¥ OTPAHNYCHHOCTh UCITOJIb30BAHUS YACTHBIX 3aKOHOB (3akoH OMa y1st ygacTka 1enu, 3akoH Jxoyns—IJIenna u nip.);



WCIOJIb30BATh MPUEMBI IOCTPOCHUS (PU3MUECKUX MOJEINeH, MOucKa U (POPMYJIMPOBKH JOKA3aTENbCTB BBIABUHYTBHIX THIIOTE3 U TEOPETUUECKUX
BBIBOJIOB Ha OCHOBE SMITUPHUYECKH YCTAHOBICHHBIX (DAaKTOB;

HAXOJUTh aJIEKBaTHYIO IPEIUIOKEHHOM 3ajgaue (QU3MUYECKyl0 MOJENb, pas3peuiat mpobiieMy Kak Ha OCHOBE HMMEIOIIMXCS 3HAaHUH 00
JIEKTPOMArHUTHBIX SIBJICHUAX C UCIOJIb30BAHUEM MAaTEMaTHUECKOTrO alnapara, Tak ¥ IIpH1 IOMOILIU METO/I0B OLICHKH.88

KBanToBbI€ AABJICHUSA

[To oxoHYaHHUU U3yUYEHHS Kypca OO0YJarOIIUIiCs HAyYUTCS:
pacro3HaBaTh KBAaHTOBBIC SIBICHUS M OOBSACHATH Ha OCHOBE MMEIOIIMXCS 3HAHHH OCHOBHBIC CBOWMCTBA WMJIM YCIIOBHS MPOTEKAHUS 3TUX SBICHHM:
€CTECTBEHHAsl U MCKYCCTBEHHAs paJMO0aKTUBHOCTb, D-, E- n J-u3ny4eHus, BO3HUKHOBEHUE JIMHEHUATOTO CIIEKTPa U3JIyUYEeHUs aTOMa;
OIMCHIBATh M3YyYEHHbIC KBAHTOBBIC SIBJICHUS, UCHOJb3Yys (PU3MUECKUE BEIMUYMHBI: MAaCCOBOE YMCIIO, 3apsI0BOE YHCIIO, MEPHOA MOIypacnaja,
sHeprus (pOTOHOB; MPHU ONMMCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICT MCIIONIB3YEMBIX BEIMYMH, UX 0003HAUYCHUS M €TUHHIIBI H3MEPEHUS,
HaXOJAUTh (POPMYJIbI, CBA3BIBAIOIINE IAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BEJTMUMHAMM, BBIUUCIIAT 3HaU€HUE (PU3NUECKON BEIIMUMHBI,
aHAJIM3UPOBaTh KBAHTOBBIE SIBJICHUSA, HUCHOJNb3Yyd (PU3MUECKHE 3aKOHbI M IIOCTYJAThl: 3aKOH COXPAaHEHMsI 3HEPruM, 3aKOH COXpPaHEHMS
JIEKTPUYECKOTO 3apsa, 3aKOH COXPAHEHUs MAacCOBOIO YMCJIA, 3aKOHOMEPHOCTH M3JIyYEHHUs U IOIVIOLIEHUs CBETa aTOMOM, IIPU 3TOM pa3jIMyaTrh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTH4YECKOE BhIPAXKECHUE;
pa3auyaTh OCHOBHBIC IPU3HAKU IUIAHETAPHON MOJIENIH aTOMa, HyKJIOHHOM MOZEIN aTOMHOTO s1/1pa;
IIPUBOJUTDL TIPUMEPHI IPOSBICHUSA B INPUPOAEC M NPAKTUYECKOTO HCIOJIb30BAHUSA PAaJUOAKTUBHOCTH, SAECPHBIX U TEPMOSIEPHBIX pEaKLUH,
CIEKTPAJIBHOTO aHAIN3A.

[To okoHYaHMM M3Yy4YEeHUSI Kypca 00yJaroMuics MOIyYUT BOZMOKHOCTh HAYUYUThCS:
WCIOJIb30BaTh TIOJIYYEHHbIE 3HAaHHS B IOBCEIHEBHON KH3HU MpH OOpalleHWH C NpuUOOpaMH M TEXHUYECKHMMH YCTPOWCTBaMHU (CUETUHK
MOHU3UPYIOLINX YaCTHIL, TO3UMETP), A1l COXPAHEHUS 370POBbs U COOIIOAEHUS HOPM SKOJIOTHUECKOTO MOBEICHUS B OKpYXKaroleil cpene;
COOTHOCHTB SHEPTUIO CBSI3U aTOMHBIX AJIep C 1e(PEKTOM MacChl;
MIPUBOJUTDL NPUMEPHI BIMSIHUS PAJMOAKTUBHBIX HM3IYyYEHHM Ha J>KMBBIE OPraHW3MBbl; MOHMMAaTh NPHUHLMI ACUCTBUS JO3UMETpPAa M pa3iavdaTrh
YCJIOBHS €TI0 UCIIOJIB30BAHNS;
MIOHUMAaTh 3KOJOTMYeCKHe MpoOIeMbl, BO3HUKAIOUIME IPHU HCIOJIB30BAHUM ATOMHBIX 3JIEKTPOCTAHIMI, M IMyTH PEUIeHHs] 3TUX NpodieMm,
NEPCHEKTUBBI UCTIONIB30BaHMs YIPABISIEMOr0 TEPMOSIIEPHOTO cuHTe3a.88

Crtpoenue u 3Bo0nUsA Beesiennoi

[To okoHYaHMM M3yYeHUsI Kypca 00yJaromuiics HayuYnTCs:
yKa3bIBaTh Ha3BaHUs TuraHeT COJTHEYHOM CHCTEMBI; pa3indaTh OCHOBHBIC MPU3HAKKA CYTOYHOTO BpAIEHUS 3BE3IHOTO HeOa, MBIkeHus JIyHbI,
ConHua ¥ TIaHEeT OTHOCUTENIBHO 3BE3/T;
MMOHUMATD Pa3INUUs MEXKTY TeTHOIEHTPUYECKON U TeOIEHTPHUECKON CHCTeMaMu MUpA.

[To okOHYaHMH U3YYCHHS Kypca 00YJIArOIIHIACS MTOJIYIUT BO3MOKHOCTh HAYIUTHCS: 8
yKa3bIBaTh OOIIME CBOMCTBA W OTIMYMS TUTAHET 3€MHOW TPYIIBI W IUIAHET-TUTAHTOB; MajbiXx Teld COTHEYHOW CHCTEMBI M OOJBINHNX IUIAHET;
MOJTH30BaThCS KapTOW 3BE3/THOTO Heba Mpu HAOIIOICHUSIX 3BE3THOTO HEeOa;



® pa3nMyYaTh OCHOBHBIC XapaKTEPUCTHKH 3Be3]1 (pa3Mep, IBET, TEMIIEPAaTypa) COOTHOCUTH I[BET 3BE3/IbI C €€ TeMIIepaTypoii;
® PAa3IMYaTh TUIIOTE3bI O MPOUCXOXKIeHHH COIHEYHOH CUCTEMBI.

OO6ecrieunTh JOCTIDKEHUE IUIAHUPYEMBIX pE3yJIbTaTOB OCBOSHHUS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbl, CO37aTh OCHOBY IS
CaMOCTOSITEIIHOTO YCIEIIHOTO YCBOCHHS OOYYAIOIIUMKCS HOBBIX 3HAHWW, YMEHHW, BHJOB M CHOCOOOB JESITEIBHOCTH JOJDKEH CHUCTEMHO-
JeSTeIbHOCTHBIN MOAX0A. B COOTBETCTBUM € ATHM IMOAXO0JIOM MMEHHO aKTUBHOCTh OOYYaOIIUXCS MPU3HACTCS OCHOBOMW JIOCTHIKEHUS Pa3BUBAIOIIUX
1esiel 00pa3oBaHMs — 3HAHKSI HE TIEPEIAIOTCS B TOTOBOM BHJIC, a JOOBIBAIOTCS YYAIIMMHUCS B TIPOIIECCE MO3HABATEILHOMN IEATEIILHOCTH.

OpHrM U3 MyTed MOBBIMICHUS MOTUBAIMU U YPPEKTUBHOCTH yUEOHOW NEATETLHOCTH B OCHOBHOU IIKOJIC SBJISETCS BKIFOUCHUE yYalIUXCS B
y4eOHO-HCCIIeIOBATENBCKYIO U MPOSKTHYIO JESITEIbHOCTD, KOTOPAs UMEET CIICAYIONIHE 0COOCHHOCTH:

1) menu W 3a7a9u ATHX BUAOB JCATCILHOCTH YYAIIUXCs ONMPEACISIOTCS KaK MX JIMYHOCTHBIMA MOTHBAMH, TaK U COLMATBHBIMU. DTO O3HAYACT,
YTO Takas JCSITEIbHOCTD JIOJKHA ObITh HANPABJICHA HE TOJIKO Ha MOBBIIICHHE KOMIIETCHTHOCTH MOJPOCTKOB B MPEIMETHOM 00JIACTH ONPEICIICH HbIX
y4eOHBIX JUCIUILINH, HE TOJIHKO HAa Pa3BUTHE X CIIOCOOHOCTEH, HO M Ha CO3/IaHHEe MPOAYKTA, UMEIONIETO 3HAYUMOCTb JUIS IPYTHX;

2) y4eOHO-HCCIIeIOBATENIbCKAS U MTPOSKTHASI ISATEIILHOCTh JOJDKHA ObITh OpPraHW30BaHa TAKMM 00pa3oM, YTOOBI yYaliecs CMOTJIA Peaii30BaTh
CBOM MOTPEOHOCTH B OOIICHUH CO 3HAYUMBIMH, PeEPEHTHBIMH TPYIIIIAMUA OJHOKIACCHUKOB, yuuTened 1 T. 1. CTpos pa3IMdyHOro pojia OTHOIICHUS B
XO7I€ LIeJICHAPABICHHOM, TIOUCKOBOW, TBOPUYECKON U MPOYKTUBHOM IEATEIBHOCTH, IOJPOCTKH OBJIAZICBAIOT HOPMAMH B3aMMOOTHOIICHUHN C pa3HbIMH
JOJBMU, YMEHHUSMH IEPEXOJUTHh OT OJHOTO BHJA OOMICHHS K IPYyroMy, MPHOOPETAIOT HABBIKM WHIAWBUIYAIBHOH CaMOCTOSATEIHHOW PAOOTHI U
COTPY/JHUYECTBA B KOJUICKTUBE;

3) opranuzanus y4eOHO-HCCIIEIOBATEIBCKUX M MPOSKTHBIX PabOT MIKOJLHUKOB O0OCCIICUMBACT COYCTAHUE PA3IMYHBIX BHJIOB MO3HABATCIIHHON
JesTeNbHOCTH. B 3TUX BUAAaX AEATENbHOCTH MOTYT OBITh BOCTPEOOBAaHBI MPAKTHYECKH JFOOBIE CIIOCOOHOCTH MOAPOCTKOB, PEaTM30BAHbI JHUYHBIC
MPUCTPACTHS K TOMY HJTU HHOMY BHJTY JI€ATEIHHOCTH.9

Coaep:xxaHue yueoHOTo npeaMera «Du3ukay

7 kaacce (70 4, 2 4 B He/1eN10)

@Pu3uka ¥ ee poJib B NO3HAHUN OKPYKaIONIero Mmupa (4 4)

®duszuka — Hayka o npupoje. Ousnueckue sBlIEHUS, BEIIECTBO, Teo, MaTepus. Pusnyeckue cBoiicTtBa Ten. OCHOBHBIE METO/bI U3YUYEHHUS, UX
pasnuune. Llukn HayyHoro mo3Hanus. [loHstue o ¢usnyeckoit BenuuuHe. M3mepeHue (U3NYECKUX BETUYMH. MeXIyHapOoJHas CHUCTEMa €IWHHUII.
[Ipocreiimume n3meputenbuble npudbopsl. Llena nenenus mxansl npudopa. [Ipenenst uzmepenus. [IpsiMbie 1 KOCBEeHHbIE M3MepeHUs. AOCOOTHAs
MOTPEIIHOCTh M3MEPEHUs. 3alUCh Pe3ysbTaTa MPsIMOr0 U3MEPEHUsl ¢ y4eToM aOCOIIOTHOM morpemHocTd. CoBpeMeHHbIE TOCTUKEHUsT HaykKHu. Ponb
(GU3MKM M YYEHBIX Hallleld CTpaHbl B Pa3BUTUM TEXHUYECKOIO Iporpecca. BiusHue TEXHOIOrMYECKHUX MPOLECCOB HAa OKpYKallyk cpery. Poib
¢u3uku B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH.

JIaGoparopHas paboTa:
1. Ompenenenue neHBI ASICHHUS U3MEPUTEITHLHOTO TPUOOPA.

Tembl npoexToB: «M3MepurenbHble NPUOOPHI B KU3HU dYenoBeka», «Pusndeckue sBieHUs B ctuxax pycckux mo3toB (A. C. [lymkuHa,
M. 1O. JlepmonToBa, H. A. Hekpacora)»




IlepBoHAYAJIbHBIE CBE/IEHNSI 0 CTPOCHUM BenlecTBa (64)

[IpencraBnenust o crpoeHnn BemiecTBa. OMBITHI, MOATBEPKIAIONINE, YTO BCE BEHISCTBA COCTOST W3 YACTHI], Pa3JCICHHBIX MPOMEXKYTKaAMHU.
Monekyna — Memnpyaiiias yactuia emiectBa. Pazmepsl Monekyi. bpoyHosckoe nBukenue. Juddysus B razax, >KUIKOCTIX U TBEPAbIX Tenax. CBs3b
ckopoctr nuddysun u Temmepatypsl Tena. DU3HUECKUN CMBICT B3auMOJAEUCTBUsS MoOJieKysd. CylIecTBOBaHHME CHJI B3aUMHOTO TMPUTSHKCHUS U
OTTaJIKWBAaHUSI MOJIEKYJI. SIBJieHHEe CMauMBaHMs U HECMAaYyUBaHUs Tell. ArperaTHble COCTOSIHUS BeniecTBa. OCOOEHHOCTH TPeX arperaTHbIX COCTOSIHHMA
BemiecTBa. OOBSICHEHHE CBOMCTB Ira30B, )KHUIKOCTEH M TBEPABIX T HA OCHOBE MOJICKYJISIPHOTO CTPOCHHSI.

JlaGopaTopHas pabota
2. OnpeneneHue pa3MepoB MabIX Tell.

Tewmbl mpoekToB: «Co3naiiTe MOEIb KUAKOCTHOTO TepMoMeTpa. OObICHUTE MPUHIIMIT ero AecTBU», «O0bsicHseTcs auddysuci», «CBoiicTBa
BOJIBI B TBEPJIOM M KHUJIKOM COCTOSTHUI

B3aumoneiicrBus tea (23 4)

Mexanuueckoe ABHMKEeHUE. Tpaektopus ABMXKeHUsA Tena, nyTh. Eamnuna nytu B CU. PaBHOMepHOE W HEpaBHOMEpPHOE ABH)KECHHUE.
OTHOCHTENBHOCTh ABWKEHUA. CKOPOCTH PAaBHOMEPHOTO M HEPABHOMEPHOTO JIBMIKCHUS. BEKTOpHBIE W CKaJsIpHBIC (PU3NYCCKUE BEITHYHHBL
Omnpenenenue ckopoct. OnpeaeneHue MyTy, IPOIEHHOTO TEJIOM IPU PABHOMEPHOM ABMKEHUHU, TI0 (popmyJie u ¢ momolisio rpadukoB. Haxoxaenue
BPEMCHH JIBHKCHUS TEIl.

[IpsimonuHeiiHOe paBHOYCKOpPEHHOE JABIKEeHHE. Yckopenue. Enununa yckopenus. CKOpOCTh MNpU MPSMOJUHEHHOM PaBHOYCKOPEHHOM
JIBUKCHHH.

SBnenue unepun. [IposiBieHue siBIeHUS UHEPIIUH B OBITY U TeXHUKe. MI3MeHeHrne ckopocTu Tel pu B3auMmoaeicTBuu. Macca. Macca — mepa
WHEPTHOCTH Teja. HEepTHOCTh — cBOMCTBO Tena. OmnpeieneHNe MacChl Tella B Pe3ysIbTaTe €ro B3aWMOJCHCTBHS C JPYTHMMH TelaMH. BBICHEHUE
yCIIOBUI paBHOBecHs y4eOHbIX BecoB. [In1oTHOCTS BemiecTBa. Mi3aMeHeHne MI0THOCTH OJHOTO U TOTO e BEIIeCTBa B 3aBUCHMOCTH OT €r0 arperaTHOro
cocrostHus. OTpeieNieHue MacChl Teja 1Mo ero 00beMy U INTIOTHOCTH, 00beMa Tella TI0 €r0 Macce W INIOTHOCTH.

W3meHeHne cCKOpOCTH Tena MpU ACWCTBUM Ha Hero Apyrux Ten. Cuia — mpuuMHA MU3MEHEHHs] CKOPOCTH JIBHIKEHHS, BEKTOpHAas (hu3nueckas
BennunHa. ['paduueckoe m3oOpaxenue cwibl. Cmiia — Mepa B3aumojedcTBus Ten. Cwmia TsokecTH. Hanmmuue TATOTEHUS MEXTy BCEMHU TETaMH.
CBoboaHoe nageHue Ten. BosHukHOBeHHE cuibl ynpyrocTu. [Ipupoaa cuisl ynpyrocti. OnbITHBIE TTOATBEPKIECHUS CYIIECTBOBAHUS CUJIBI YIIPYTOCTH.
3akon ['yka. 3aBUCHMOCTh CHJIBI TSDKECTH OT Macchl Tena. Bec Tema. Bec Tema — BekTopHas (usmdeckast BenmmuuHa. OTiiMYUe Beca Telna OT CHIIBI
TspkecT. Culia TSHKeCTH Ha IpYruXx MmiaHetax. Gusndeckne XapakTepUCTHKY TIAHET.

N3ydyenne ycTpoiicTBa nuHaMoMmeTpa. V3MepeHHs CHJI ¢ MOMOIIBI0 JuHamMoMeTpa. PaBHojeicTByromas cwi. ClokeHHWe JBYX CHIIL,
HaMpPaBIIEHHBIX 10 OJHOW MPSIMON B OJHOM HANpaBJICHHH U B MPOTHUBOIOIOXKHEIX. ['paduueckoe n3oOpakeHrne paBHOAEHCTBYIoNeH ABYX cui. Cuna
TpeHus. VM3MepeHne CHIIbl TpeHUsl CKOJIbKeHUs1. CpaBHEHHE CHJIBI TPCHUS CKOJIBKECHHUS C CHJIOW TpeHHs KadeHWs. CpaBHEHHE CHIIBI TPSHHS C BECOM
tena. Tpenue nokost. Ponb Tpenust B TexHuke. CriocoObl yBETUYCHHS U YMEHbBIIICHUS TPEHUS.

JlabopaTopHbIie pabOTHI
3. U3mepenue macchl Tena.

4. U3smepenue oobema Tena.
5. Onpenenenue MIOTHOCTH TBEPIOTO TeMa.




6. MccnenoBanue Cuiibl yIpyroctu
7. I'panyupoBaHue NpyUHbI U U3MEPEHUE CHII TUHAMOMETPOM.
8. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT IUIOIIAN COTPUKOCHOBEHUS TEJ M TIPH>KUMAFOIICH CHITHI.
Tembl npoekToB: «MHepius, BOT Thl Ie!», «[ImoTHOCTH 3eMHBIE U KocMuueckuey, «Cuia! S tebs 3naro!», « TpeHue B )KU3HU YEeTIOBEKa

JaBjieHue TBePABIX TeJ, ;KWIKOCTei U ra3oB (20 1)

Hasnenue. dopMmyna uis HaxOXKJIEHMs JaBieHus. EnuHuna nasieHus. BpiicHeHHe cnocoOOB M3MEHEHHs JaBJIEHUS B OBITY M TEXHMKE.
[IpyurHbl BOBHMKHOBEHMSI JABJICHMS ra3a. 3aBUCUMOCTb JABJICHUS Ia3a JJaHHOM Macchl OT o0beMa M TeMmneparypbl. Pasnuuus Mexziy TBEpAbIMU
TelaMHM, XUAKOCTAMU U razamu. llepenaua naBiieHus XUAKOCTBIO M razoMm. 3akoH [lackans. Hanuuue naBieHHs BHYTPH JKUIKOCTH. YBEIMUYEHUE
JaBJICHUs C IIyOMHOW morpy:keHus. OOOCHOBaHHE PACIIONOKEHHS MMOBEPXHOCTU OJHOPOJHOM MKHUAKOCTU B COOOLIAIOIIMXCS COCYJaX Ha OJHOM
YPOBHE, a KMJIKOCTEH C pa3HOM IUIOTHOCTBbIO — Ha pa3HbIX YPOBHAX. YCTPOMCTBO M JAelcTBHE LuTI03a. Bec Bo3nyxa. ATMocdepHOe HaBiieHHE.
Bnusiane atMocdepHOro maBiieHHs] Ha JKHMBBIE OpraHM3MBI. SIBIIEHUS, MOATBEP)KAAIONINE CYIIECTBOBaHUE aTtMochepHOro nasieHus. M3mepenue
arMocdepHoro nasieHus. OnelT Toppuueru. Pacder cuibl, ¢ KOTOpoil aTMocepa aBUT Ha OKPY)KAIOLIME MpeaMeThl. 3HAKOMCTBO ¢ paboToil u
yCTpOHCTBOM OapoMeTpa-anepouaa. Vcrnonp30BaHue ero mpu METEOpoIOrHIecKiX HaOmoIeHusIX. ATMOoc(epHOe 1aBlIeHNE Ha PA3IMYHBIX BBICOTAX.

Y CTpONCTBO U MPUHLMII JEHCTBUS OTKPBITOrO XHMIKOCTHOTO M METAJUNIMYECKOr0 MaHOMETPOB. [IpuHIMI 1elCTBUS MOPIIHEBOIO KMIKOCTHOTO
Hacoca M THUJPABINYECKOro mpecca. du3nueckue OCHOBBI padOThI T'MJIPaBIMYECKOro Ipecca. [IpruynHbl BO3HUKHOBEHMS BBITAJIKUBAIOIIECH CHJIBL.
ITpupona BeITankuBarouien cuibl. 3akoH Apxumena. [InaBanue Ten. YcinoBus 1iaBaHus Tel. 3aBUCUMOCTb [NIyOUHBI OTPY>KEHUS TeJla B AKHUJIKOCTb OT
€ro IJIOTHOCTU. PU3NYECKHe OCHOBBI IUIABAHUSA CyJI0B U BO31yXOIUIaBaHUs. BOJAHBIN U BO3yIIHBIA TPAHCIIOPT.

JIaGopatopHble paboThI
9. N3y4eHue BbITAIKMBAIOIIEH CUJIbI, IEUCTBYIOIIEH HA IOTPYKEHHOE B )KUJIKOCTh TEJIO.

10. BersicHeHHe yclioBUH IJIaBaHUS TEJIa B AKUAKOCTH.

Tembl npoexToB: «/laBneHue Ha 3emiie: OT CBEpXMalbIX A0 cBepxOonbiux», «M3mepsem nasienue. Korna u nns yeroy, «BwliTankuparomas

CHJIa»

Padora u MmomHoCTh. JHeprus (13 4)

Mexannueckast paboTta, ee pusnueckuii cMpicil. MOIITHOCTh — XapaKTepUCTUKA CKOPOCTHU BBIMOIHEHUs padoThl. Equnuisl MomHocTH. [IpocTeie
MeXaHU3Mbl. Pbluar, HaKJIOHHAsl MJIOCKOCTh. YCJIOBUSI paBHOBECHs pbluara. MOMEHT cuilbl — (u3HyecKas BEJIMYMHA, XapaKTepu3ylomas JeicTBre
cuibl. [IpaBuno MOMeHTOB. YCTpOHCTBO U JA€MCTBHE PhIYaXHBIX BECOB. Pbhlyaru B TexHuKe, ObITY U npupoje. [1oaBuxKHBIA U HEMTOABUKHBIN OJOKH —
MIPOCThIE MEXaHU3Mbl. PaBeHCTBO paboT MpH UCHOIB30BAHUHU MPOCTHIX MEXAHU3MOB. «30JI0TOE MPABUIIO» MEXaHHUKH.

Lentp Tsxectn tena. LIeHTp TSXKECTH pa3iauyHBIX TBEPIBIX Tell. Buabsl paBHOBecus Tell. YcCioBUsA paBHOBecus Tei. [loHsTHE O moJsie3HON U
nosHo# pabote. KI1/I mexanuzma. Onpenenenue KI1J] HakIIOHHOM MI0CKOCTH.

Ouneprusa. Kunernueckass sHeprusi. 3aBUCUMOCTh KHHETHYECKOW OSHEPrMM OT MacChl Tela M ero ckopocTH. [loTeHumanpHas sHeprus.
3aBUCUMOCTh NOTEHLUAIBHONW DHEPrUM Teja, MOAHITOrO HaJ 3€MJIEH, OT €ro Macchl U BBICOTHI noabeMa. lIpeBparieHne MexaHMUECKON 3HEPIHH
OJIHOTO BHJa B ipyroil. [lepenaya sHeprum ot OAHOTO TeIa K IPYromy.

JIaGopatopHbie paboThI




11. BeisicHeHue yCIIOBUSI paBHOBECHS pblyara.
12. Onpenenenne KII/I HakTOHHOMN MIIOCKOCTH.
Tembl MpoekTOB: «Phryaru B OBITY U )KUBOHW IpHpoOAE», «JlaliTe MHE TOUKY OIOPHI, U 51 TOJHUMY 3EMITIO)

Pe3epB (44)

8 kiacc (70 4, 2 4 B HeeI10)
TennoBble aBaeHud (22 1)

TennoBoe nBmxenue. OCOOEHHOCTH JABMXKEHHMS MoJeKyd. TemnoBoe paBHoBecue. Temmeparypa. CBsi3p TemIeparypbl Tella U CKOPOCTH
IBUKEHMSI ero MoJieKys. CBsi3b TeMieparyp 1o mkane KenbBuna u mkane Llenabcusi. AGCOMIOTHBIN HYJIb TEMIIEPATYPHI.

IIpeBpaiiiene sHEpruu Teaa B MEXaHUYECKUX Npoleccax. BHyTpenHss sHeprus tena. [lonnas sneprus tena. CrnocoObl H3MEHEHHs] BHYTPEHHEH
SHEPruM Tejla. YBEIWYEHHE BHYTPEHHEW ZHEpruM Tejla COBEpLIEHHWEM paOOThl HAJ HUM WM €€ YMEHBIIEHHME NPU COBEPILIEHUU PaOOTHI TEJIOM.
M3MmeHeHne BHYTpeHHEH SHeprum Tena Temionepenaded. TemnonpoBogHocTh. Pasznuune TEIIONpOBOAHOCTEM pasHbIX BemiecTB. KoHBekuus
B KHUJAKOCTAX M raszax. OObsicHeHue koHBekuuu. llepenaua sHeprum usznydenneMm. OcoOEHHOCTH BHJIOB Teruionepenadu. KonuuecTBO TEIMIOTHI.
EnuHunpl konmyecTBa TEMJIOTHL. YAeidbHAs TEIUIOEMKOCTh BelecTBa. PopMmyna Juisl pacueTa KOJIMYECTBa TEIUIOThl, HEOOXOIUMOro JJIsi HarpeBaHus
TeJIa WIK BBIIEISEMOT0 UM IIPU OXJIAKICHUH. Y CTPOMCTBO U IPUMEHEHUE KAJIOPUMETPA.

TonnmBo Kak MCTOYHMK DHEPruu. YeibHas TEIuloTa cropanus torumsa. dopmyna ans pacdera KOJIMYECTBA TEIUIOTHI, BBIACIAEMOrO IIPH
cropanuu ToruBa. [IpeBpalieHue MexaHU4ecKoW HHEpruu BO BHYTpeHHIO0. IIpeBparieHne BHyTpeHHEH 3Hepruu B MexaHndeckyro. CoxpaHeHue
SHEpPIUM B TEIJIOBBIX Mporeccax. HeoOpaTMMOCTh TEMIOBBIX IMPOIECCOB. 3aMKHYTash CHCTeMa. 3aKOH COXpPaHEHUs U TPEBpAIleHUs SHEPruH B
IIPUPOJE.

ArperaTHble COCTOSIHUS BelecTBa. Kpuctamuyeckoe u amopdHoe cocTossHUs TBepaoro Tena. [lnaBneHue u oTBepAeBaHue (KpUCTaJUIM3ALINs)
KpUCTAINIMYEeCKUX Tel. Temmneparypa IuiaBieHus. ['paduk miaBiaeHHs U OTBEpJE€BaHUS KPUCTAJUIMUECKUX TeJ. YJAelbHas TeIioTa IUIaBJICHUS.
OOBsicHEeHHE TPOLIECCOB IJIABJICHHUS U OTBEP/AEBAHUS HA OCHOBE MOJIEKYJIIPHO-KHHETHUYecKol Teopun. dopmyna Juist pacueTa KOJIMYECTBA TEIJIOTHI,
He00X0UMOro JUIsl TJIaBICHUSI TeJla WU BBIIEISIOMIEroCs P €ro KpUCTAJITN3aliu.

ITapoo6pazoBanue u ucnapenue. Ckopocts ucnapenus. HacoleHHblii 1 HeHachleHHbIH nap. Konaencanus napa. J[uHamuueckoe paBHOBECHE.
Oco0eHHOCTH MPOLIECCOB HUCHAapeHMsl U KoHAeHcauuu. [lormomienue sHepruy npyu UCIApeHUH KHUAKOCTU U BBIJEICHHUE €€ NMPU KOHJEHCAllUM mapa.
IIpouecc kunenusa. Temneparypa kureHus. IIoCTOSHCTBO Temmeparypsl IIpU KUIIEHHH B OTKPBITOM cocyne. BnaxkHocTh Bo3nyxa. Toudka poOCBI.
CriocoOsl ompeenieHnst BIaKHOCTA BO3ayXa. [ MITpOMETpHI: KOHACHCAIIMOHHBIA W BOJIOCHOU. [lcuxpomerp. @u3nueckuii CMBICH YAETHHOW TETUIOTHI
napooOpa3zoBaHus M KoHAeHcaruu. Dopmyna A pacyera KOJIMYECTBAa TEIUIOTHI, HEOOXOTUMOIO Ui MpPEBpAIleHUs XHUJIKOCTH B Map WIH
BBIJICJISIFOLIETOCS [TPU €r0 KOHJIEHCALAH.

Pabora raza um mapa npu pacmupeHuu. TerutoBele aBuratenu. IlpuMeHeHHe 3aKOHA COXpaHEHHs W IPEBpAILEHUs] PHEPTUU B TEIUIOBBIX
JBUTATENSAX. YCTPOMCTBO M MPHUHIMUN JeHCTBUS ABHUratens BHyTpeHHero cropanus (JIBC). Dxonorumueckue mnpoGiems! npu ucnonb3zoBanuu JIBC.
YcTpoiicTBO U pUHIMIT AeHCTBHS TapoBoit Typounsl. KT/l TerioBoro aBuraress.

JlabopaTopHbIie pabOThI
1. 3y4yenue ycTpoiicTBa KaJIOpUMETpa.




2. M3ydenue mporecca TeroooMeHa.
3. 3mepenue yaenbHO# TeI0eMKOCTH BEIIECTBA.
4. VI3MepeHue OTHOCUTEIBHOM BIAXXKHOCTU BO3/1yXa.
Tembl npoexToB «JlensHol kanopumerp», «OnbIT @paHKINHA 0 U3YUEHHUIO U3IYUYEHHSI U MOTJIOIIEHUS SHEPIUU CYKHOM Pa3Horo 1BeTa», «Mos
YMHas TEIIMLa»

DJieKTpHYecKHe ABJIeHus (28 1)

OnexTpuzauus Tesl. OJeKTpudeckuil 3apsa. Egunuma snexktpuueckoro 3apsaa. J[Ba Buzpa siexkTpuueckux 3apsaoB. B3aumonelicTBue
OJTHOMMEHHO W Pa3HOMMEHHO 3apsDKEHHBIX TeJ. YCTPOMCTBO AJIEKTPOCKOMA. DIeKTpoMeTp. JlereHue BemecTB MO CHOCOOHOCTH IiepenaBaTh
ANEKTPUYECKUN 3apsJl Ha TMPOBOJHUKH, IIOJYIPOBOAHUKM U JUAIEKTPUKU. XapaKTepHas OCOOEHHOCTb IOJIyHNPOBOJHUKOB. IloHsATHS 00
anekTpudeckoM mnoue. [lone kak 0coObIi BUJ MaTepuu. DIIeKTpUUecKas Cuia.

HaprDKeHHOCTL QJICKTPHUYCCKOI'O IIOJIA. I[CJII/IMOCTI) QJICKTPHUYCCKOIro 3apdaa. 3JI€KTpOH — 4JacTua ¢ HAMMCHBIIHUM J3JICKTPUUCCKHUM 3apsa10M.
Crpoenue aroma. Ctpoenue sijpa atoma. Helitponsl. [Iporonsl. Moaenu aromoB Bogopoja, renus, Jutus. Monsl. O0bsScHeHEe Ha OCHOBE 3HAHUIA O
CTPOEHHH aTOMa 3JIEKTPU3ALMHU TEJ IPU CONPUKOCHOBEHUH, MIEpelade YacTU 3JIEKTPUUECKOro 3apsiia OT OJTHOTO Tela K IpYyromy. 3aKOH COXPaHEHHUS
ANEKTpUYecKoro 3apsana. CTaTHueckoe dJIEeKTPUIECTBO, €r0 yUeT U HCIOIb30BaHHUE B OBITY M TEXHHUKE. 3a3eMJICHHE.

DNEeKTpUUECKUN TOK. Y CIIOBUS CYLIECTBOBAHUS AIEKTPUUYECKOTO TOKA. MICTOUHMKM 3€KTpUUYECKOro Toka. HampaBieHue 31eKTpUuecKoro Toka.
DrneKTpuuecKas LeMb U €€ COCTaBHbIE YacTH. Y CIOBHBbIE 0003HAUYECHHUs, IPUMEHsIEMbIE Ha cXeMax 3JieKTpuueckux neneil. [Ipupoga snexTpuueckoro
ToKka B MeTayuiaXx. CKOpPOCTh PaclpOCTpaHEHMs SJIEKTPUYECKOTO TOKAa B MpOBOAHMKE. JledcTBus snexTpuueckoro Toka. [IpeBparienue sHepruum
AIEKTPUUYECKOTO TOKA B JIpyrue Buabl 3Hepruu. ['anbBanometp. Cuna Toka. THTEHCUBHOCTD 31€KTpruyYecKoro Toka. Gopmyra Juist ONpeneaeHus CUITbI
TOKa. EZ[I/IHI/IIIa cuibl Toka. HazHauenwne aMIiepMcETpa. Bximrouenue aMIIepMcETpa B LCTIb. OnpeneneHHe OEHBI ACJICHUS €I'0 IIKAJIbI.

Onektpuueckoe HampspkeHue. Eqununa Hanpspkenus. Dopmyna Ui onpenesneHus HamnpsbkeHus. V3mepeHue HanpshKeHUs BOJIBTMETPOM.
Bximrouenue BOJIBTMETpA B LCIIb. OHpe,)ICJICHI/IC ICHBI ACJICHUS €TI0 IIKaJIbI. 3aBUCUMOCTH CHJIBI TOKA OT HAIpsKCHUA MMPU MMOCTOAHHOM COIMMPOTUBJICHUN
(BONbT-aMIIepHasi XapaKTEPUCTUKA).

OnexkTpuueckoe conporuBieHue. Exaununa comportuBieHus. 3akoH Oma s ydacTka nenu. llpupona sneKTpUUEcKOro CONPOTHUBIICHUS.
CooTHoLIEHNE MEXAY CONPOTUBICHHEM NPOBOJHHKA, €T0 JIMHOM M IUIOMIAJBIO IONEPEYHOTO CEYECHHMs. Y IEIbHOE CONPOTUBIEHHE IPOBOJHHKA.
[IpuHnnm neiictus U Ha3HadyeHHe peoctara. [logkiroueHne peocrara B ENb.

IlocnenoBarenbHOE COEIMHEHUE NMPOBOJHUKOB. CHia TOKa M HaNpsHKEHUE B LIENIM IPHU IOCIENOBATEIbHOM coenuHeHnu. ComnpoTHBIIEHUE
MOCJIEZI0BATENbHO COETMHEHHBIX MPOBOJHUKOB. [lapannenbHoe coenuHeHue NMpoBOAHMKOB. Cuia TOKa M HaNpsHKeHHE B LENU MpU HapauieIbHOM
coenuHeHn. CONpOTUBIIEHUE ABYX MapaUIEIbHO COEUHEHHBIX IPOBOAHUKOB.

Pabota snexTpudeckoro Toka. @opmyna st pacuera padoTel Toka. Equnuiia pabotsl Toka. MOMIHOCTE 3JIEKTpUUECKOro Toka. dopmyna st
pacuera MOITHOCTH Toka. DopMyIia A BEIYUCICHUS paOOThI SJIEKTPUUECKOTO TOKA Yepe3 MOIIHOCTh U BpeMs. ENUHUIIBI pabOThI TOKA, HCTIONb3yeMbIe
Ha MpakTuke. PacueT CTOMMOCTH H3pacXOJOBAHHOM 3JeKTpodHepruu. HarpeBaHue mpoBOJAHMKOB 3JIeKTpuueckuM TokoM. dopmyna st pacuera
KOJIMYECTBA TEIUIOTHI, BBIJIEISIEMOT0 TPOBOJHUKOM MPU MPOTEKAHUU IO HEMY AJIEKTPUUECKOro ToKa. 3akoH [xoyns—IJlenia.

Kongencarop. DnekrpoeMkocTh KoHAeHcaTopa. Exununa snexkrpoeMkocT. [Tnockuii koHneHcaTop. 3aBUCUMOCTh 3JIEKTPOEMKOCTH IIOCKOTO
KOHJIEHCATOpa OT IUIOUIAJAM €ro IUIACTUH, PACCTOSIHUS MEXAY HUMH, OT JUAJIEKTPUKA, KOTOPBIA HAXOIUTCS MEXAY €ro IJIacTUHAMU. DHEprus




ANEKTPUYECKOr0 MOJs KOHJeHcaTopa. Jlammna ocBelieHus. Y CTPOMCTBO JIaMIlbl HaKaIMBaHUs. DJIEKTpUUYecKhe HarpeBaTesibHble MpuOopsl. [IpuunHbI
IIeperpy3Ku B LIENH U KOPOTKOT0 3aMblkaHus. [Ipenoxpanureny.
JlaGopaTopHbIie paboThI
5. COopKa 3IEKTPUUYECKOM 1T U N3MEPEHUE CHITBI TOKA B €€ Pa3IUYHBIX YYaCTKAX.
6. VI3mepenne HanpspKeHMs Ha pa3IMuHbIX YYacTKaxX MOCIeA0BAaTEeIbHON AIEKTPUUYECKOM 1IEH.
7. I3mepeHue CONpOTUBIICHUS IPOBOIHUKA. [3ydyeHne npuHInIIa JeHCTBUS peocTarTa.
8. M3yueHue napajiiebHOr0 COEMHEHHUS IPOBOAHUKOB.
9. N3mepeHune MOIIHOCTH U pabOThI TOKA B 3JIEKTPUUYECKOM JIamIIe.
Tembl npoekToB «Monenu cTpoeHus atoma», «CTaTH4ecKoe AJIEKTPUYECTBO, s Te0s 3Haio!», «DpyKTOBBIE TajJbBAaHUUYECKUE DIIEMEHTHI, WU
CKOJIBKO HY>HO JIIMOHOB, YTOOBI 3aropeach JIaMIIOYKay

JIEKTPOMArHUTHBIE siBJeHHS (6 U)

[TocTostHHbIe MarHuThl. B3anmonelicTBrue MarHUTOB. MarHuTHOE moJie. YCTaHOBJIEHUE CBSI3M MEXAY SJIEKTPUUYECKHMM TOKOM U MarHUTHBIM
nosieM. OnbIT Dpcrega. MarnuTtHas cwiia. MarHUTHOE TOJI€ MPSIMOTO TOKA U MOCTOSIHHBIX MarHUTOB. MaruutHbie JUHUU. OOBSCHEHUE MPUYUH
OpHUEHTAIINH >KEJIEe3HBIX OMUJIOK B MAarHUTHOM moje. MarHuTHoe mojie KaTymku ¢ TOKOM. CrocoObl M3MEHEHUSI MarHUTHOTO JACUCTBUS KATYIIKU
C TOKOM. OJIEKTPOMarHuThbl U WX NpUMEHEHHe. [lelicTBHME MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM. YCTPOWMCTBO W MPUHIMI JICUCTBHS
ANEKTPOABUTATENS MOCTOSHHOTO TOKAa. MaruuTHoe nojie 3eMir. MarHUTHbIE aHOMAJIUK U MarHUTHBIE OYypH.

Tewmbl mpoekToB «IlomoskeM mare: MOJIeNb JIEKTPOMAarHUTHOTO KpaHay, «Co3/1aeM MakeT MarHUTHOTO TOJIsT 3EMITH

CaeToBbIe aBJaeHus (10 u)

Hcrounuku cBera. EcTecTBeHHBIE U HCKYCCTBEHHBIE UCTOUHUKU CBeTa. TeIUIOBbIE U JTIOMHUHECHIEHTHbIE HCTOYHUKH CBEeTa. JHeprocoeperaromme
namribl. TOYeUHBIN UCTOYHUK CBETa M CBETOBOM Jiyd. [IpsiMonmHeitHOe pacnpocTpaHeHUE CBeTa. 3aKOH MPSIMOJMHEHHOTO pacinpoCTpaHEHHUs CBETa.
OO6pa3oBanue TeHu U MoiayTeHH. COJHEYHOE U JIYHHOE 3aTMEHHUSL.

SABnenus, HabMO1aeMble TIPH MAJICHUN JTyda CBETa Ha TPAaHMILy paszfena AByX cpea. OTpaxkeHue cBeTa. 3aKOH oTpaxkeHus cBera. OOpaTuMocTh
cBeTOBBIX Jiyuell. [Inockoe 3epkaino. [Toctpoenne n3obpaxxeHus npeaMera B INIOCKOM 3epKaie. MHUMOoe u300paxeHue. SIBieHue npenomiieHus CBeTa.
CooTHolIeHHE MEXIy YyIioM NaaeHus U yrioMm mnpenomiieHus. OnrTuyeckas IJIOTHOCTh Cpeabl. 3aKkOH IMperomiieHus cBeTa. OTHOCHUTENbHBIN
II0Ka3aTelb PEIOMIIEHHS JBYX Cpell. SIBjI€HME TOJIHOrO BHYTPEHHETO OTpaykeHus. IIpenenbHblil yrom.

JIunsel, ux gusndeckue cBoiicTBa U xapakrepuctuku. ®okyc nun3bl. PokycHoe paccTosHue. OnTHyeckas cuia JuH3bl. Equauna ontuyeckoit
cuibel. 300pakenus, naBaemble JUH30H. JlelicTBUTEIbHOE N300pakeHue. Vcnonp3oBanue JMH3 B onTHYecKuX mpudopax. Ctpoenue riaza. OyHkuun
OTJeNbHBIX YacTe riaza. @opMupoBaHre U300pakeHUs Ha ceTyaTke riasa. JlepexkTsl 3peHus: 1anbHO30pKOCTh U OJIM30PYKOCTb.

JlaGopatopHnas pabota
10. 3yuenune xapakTepa n3o0paxxeHus mpeaMeTa B coouparorieit imaze. Mzmepenrne onTHIeCcKOi CHITBI JIMH3BI.

Tembl mpoekToB «AnMa3zbl Ha Tpase, uiu [louemy poca cBepkaeT», «ctopust Mukpockonay, «OntTudyeckue WLo3un», « COIHEUHBIE Yachly,

«Dokycupyem COTHEYHYIO IHEPTHIO, U OTOHB 0€3 CriyeK (JIeIsTHast JINH3A))




Pe3epB (44)

9 kaacc (102 4, 3 4 B HeIeJI10)
3aKoHBI B3aMMO1eHCTBHS U JIBHKeHHs TeJl (34 4acoB).

Onucanue ABMkeHUA. MarepuanpHas TOUYKa Kak Mojenb Tena. Kputepuu 3amensl Tena MaTepuaibHoW Toukoil. [loctymarenbHoe ABHKeHUE.
Cucrema otcuera. Ilepememnienue. Paznuune Mexay NMOHSATHUSAMU «IIYThb» U «IepeMmenieHuey. HaxoxaeHue KOOpAMHATHI Tejla MO €ro HadajabHOM
KOOpJMHATe W MPOEKIMH BekTopa mepemenieHus. l[lepemernenue npu MNpsSMOIUHEHHOM pPaBHOMEPHOM JBHKEeHUH. CKOpOCTb PaBHOMEPHOIO
NPSIMOJINHEHHOTO IBHKEHHUs. Y paBHEHUE BKeHUs. | 'paduku 3aBucumoctH x(t) 1 vx(t).

[IpsmonuHeitHOe paBHOYCKOPEHHOE JBHMKEHHE. MTHOBEHHAs: CKOPOCTh. Y ckopeHre. CKOPOCTh MPSIMOJIIMHEHHOTO PABHOYCKOPEHHOT'O JIBUKCHHUS.
I'paduk ckxopoctu. Ilepememienne TpH TNPSIMOJMHEHHOM pPABHOYCKOPEHHOM JIBIDKEHUHU. 3aKOHOMEPHOCTH, MPHUCYIIHE TMPSIMOJTHHCHHOMY
PaBHOYCKOPEHHOMY JIBHKEHHIO 0€3 Ha4yalbHON cKOpocTU. OTHOCUTENBHOCTh TPAEKTOPUH, TIEPEMEIICHHUS], ITyTH, CKOPOCTH.

['eonienTpuueckast u reauorieHTpUYEcKast CUCTeMbl Mupa. [IpuunHa cMeHbI JHS W HOYM Ha 3emiie (B reIMOLIEHTpUYecKor cucteme). [Ipuannsl
JBUKEHUSI C TOUKHU 3peHHsI ApUCTOTENS U ero nocienonateneil. 3akon unepuuu. [lepsriii 3akon HetoToHa. MHepluinanbHble CUCTEMBbI O0TcueTa. Bropoit
3akoH Hrerotona. Tperuii 3akon HeroTona. CBoOOgHOE majeHue Tel. YCKOpeHue cBoOoaHOro majeHus. [lameHue Ten B BO3MyXe U pa3peKEHHOM
mpocTpaHcTBe. [IBuxkeHue Tena, OpOIIEHHOTO BEPTHKAIBHO BBEPX. YMEHbBIICHUE MOJYJS BEKTOpa CKOPOCTH IMPH MPOTHBOIMOJIOXKHOM HAIMpPaBICHUU
BEKTOPOB HAYaJIbHOM CKOPOCTH M YCKOpEHUs cBOOOAHOro mnajeHus. HeBecoMocTh. 3aKOH BCEMUPHOIO TATOTEHHS] U YCIOBHUS €r0 MPUMEHUMOCTH.
['paBUTaIIMOHHASA TOCTOSIHHAA. Y CKOPEHHE CBOOOTHOTO Ma/ieHUs Ha 3eMile U IPYruX HeOECHBIX TelaX. 3aBUCUMOCTh YCKOPEHUS CBOOOIHOIO MaaeHUS
OT IIUPOTHI MECTa M BBICOTHI Hax 3emuiei. Cuna ynpyroctu. 3akoH ['yka. Cuna Tpenus. Bunbl TpeHus: TpeHUe MOKOs, TPEHHUE CKOJBKEHUS, TPEHUE
kaueHusi. Dopmya Juis pacuera Cuibl TpeHHs ckoibxkeHus. KoadduiineHnTt Tpenus ckonbxeHus. [[pumepsl mojae3HOro nposiBICHUS TPEHUS.

[IpsimonnHENHOE U KPUBOJMHENHOE NBHKEHUE. [[BH)KEHME Tella 0 OKPYKHOCTHU € TTOCTOSIHHOM 10 MOJIYJIF0 CKOPOCThIO. LleHTpocTpemMuTensHoOe
yckopenue. MickyccTBeHHble ciyTHUKM 3emud. [lepBas kocMuueckasi CKOpocTb. BTopas kocMuueckasi CKOpOCTb.

WNmnynbe Tena. 3amkHyTasi cuctema Ten. M3MeHeHne MMITyJIbCOB TeNl IPU MX B3aUMOAEHCTBMM. 3aKOH cOXpaHeHUs umiyibca. CyIHOCTh U
MIpUMEpPBI PEAaKTUBHOTO JIBM>KEeHUs. HazHaueHne, KOHCTPYKIUS U IPUHIIUI I€UCTBUS pakeThl. MHOrOCTyI€HYaThIe PaKETHI.

PabGora cuibl. PaGora cuibl Tsbkecth u cwibl ynpyroctd. KoncepBatuBHbie cuibl. [loTeHuumanbHas sHeprus. [loTeHnumanpHash >HEprus
ynpyroaegopmupoBanHoro tena. Kunetnueckas sHeprus. Teopema 00 M3MEHEHWH KHHETHYECKOW SHEPruu. 3aKOH COXPAHEHHS] MEXaHUYeCKOU
SHEpPTrUH.

JIaGopatopHble paboThI
1. UccnenoBanne paBHOYCKOPEHHOTO JBIKEHUS 0€3 HauaaIbHOM CKOPOCTH.

2. U3mepenue ycKopeHusi CBOOOTHOTO MaIeHUsI.
3. Onpenenenue )KeCTKOCTH NMPYKUHBI.

Tembl MPOEKTOB «IKCHEPUMEHTAIBHOE MOATBEPKICHUE CIPABEIMBOCTH YCIOBUS KPHUBOJMHEHHOTO ABWXKEHUs Ten», «Vctopus pa3Butus

MCKYCCTBEHHBIX CITyTHHKOB 3eMiin. HayuHo-ncciaenoBaTenbekue 3a1a4u, peliaeMble COBPEMEHHBIMU CITy THUKAMI»

Mexannyeckue K0J1e0anus U BOJHBI. 3BYK. (15 yacoB)




ITpumepsr konebatenbHOro ABMKeHUs. OOmue 4YepThl pa3HOOOpa3HbIX KojeOaHWM. JlMHaMuKa KoJeOaHUM TOPU3OHTAIBHOIO IMPYXKHHHOTO
MmasTHUKAa. CBOOOAHBIE KoyeOaHUs, KojeOaTeNbHbIe CHCTEMBbl, MAATHUK. BenuuuHbl, XapakTepu3yolue KojeOaTeabHOe BHKEHHE: aMIUTUTYAA,
nepuoJi, yacrora, (asza kosebaHui. 3aBUCUMOCTh NE€PHUOJAa M YACTOThl KOJEOAaHMI MasTHHKA OT JUIMHBI ero HUTU. ['apMoHuyeckue KosaeOaHMs.
MaremaTtnueckuii MasTHUK. [IpeBpalieHue MeXaHWYECKOH SHEpruM KoieOaTeabHOH CHUCTEeMbl BO BHYTPEHHIOK. 3aTyXamolue KoJeOaHMs.
Boinyxnennsle koneOaHus. YacToTa ycCTaHOBMBIIMXCS BBIHYKICHHBIX KoJjieOaHWI. VYClIOBHMsS HacTyIUieHMs W (U3UYecKas CYIIHOCTb SIBJICHUS
pe30oHaHca. YUeT pPe30HAHCa B IIPAKTHUKE.

MexaHu3M pacrnpocTpaHeHHsl KoyiebaHui B cpeae. Ympyrue BojiHbl. IlomepedyHble W NMpoJOJbHbIE YNPYIHMe BOJHBI B TBEPAbIX, KUIAKUX U
ra3000pa3HbIX cpeax. XapaKTepUCTUKU BOJH: CKOPOCTb, [UIMHA BOJIHBI, YaCTOTA, epro]] Kosebanuil. CBsA3b MEX1y ITUMHU BeIMYMHAMU. VICTOUHUKH
3ByKa — Teusa, Kosebmommecs ¢ yactoro 16 I'm— 20 k', Oxosokanust. 3aBUCUMOCTb BBICOTHI 3ByKa OT YacTOThbl, & TPOMKOCTH 3BYKa — OT
aMIUTUTYABI KoJeOaHWii M HEKOTOPBIX Ipyrux npuynH. TemOp 3Byka. Hammume cpensl — HEOOXOAMMOe yCIOBHE pacpocTpaHeHus 3Byka. CKOpOCTh
3BYyKa B pa3iIu4HbIX cpenax. OTpaxkeHue 3ByKa. 9X0. 3ByKOBOM PE30HAHC.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTBI.

4. NccnenoBaHue 3aBUCUMOCTH NIEPHO/A U YACTOThI CBOOOJHBIX KOJI€OaHUH HUTSHOTO MasiTHUKA OT €ro JJIMHBI.

Tembr mpoekToB «OmpeneneHne Ka4eCTBEHHON 3aBUCHMOCTH NEpuoJa KoJeOaHWH MPYKMHHOTO MasTHHKA OT MAacChl TPy3a U JKECTKOCTH
IpYXUHBD, «OmnpeneneHne KaueCTBEHHOM 3aBHCUMOCTH IEpHOAa KOJICOAHUH HHUTAHOTO (MAaTeMaTHMYeCKOro) MasTHUKA OT 3HAYCHMs YCKOPEHUs
CcBOOO/IHOTO Na/ICHUS», «YIIbTPa3ByK U HH(PPA3BYK B IPUPOJIE, TEXHUKE U MEIULIUHE

DJeKTPOMarHuTHoe moJe (22 yaca)

Hctounuku MarHuTHOro mnosid. I'mnoreza Ammepa. I'paduyeckoe n3oOpakeHHe MarHUTHOrO Mojsi. MarHWTHbIE JIMHUM HEOJHOPOJHOIO U
OJIHOPOJHOTO MAarHMTHOro mojs. CBsi3p HaNpaBi€HUS JMHUA MarHUTHOTIO IOJI, CO3JAAHHOIO IPOBOJAHHMKOM C TOKOM, C HAlpaBJI€HHEM TOKa B
npoBojHuKe. [IpaBuno O6ypasunka. [IpaBuno npaBoil pyku /i coieHouna. JleficTBue MarHUTHOTO MOJIS HA MPOBOJHHUK C TOKOM M Ha JBIIKYILYHOCS
3apspKeHHYI0 yactully. [IpaBumno neBoi pyku. UHAYKIHS MarHUTHOTO 1ojisi. Moayinb BEKTOpa MarHUTHOW MHIYKIUU. JINHUM MarHUTHOW WHIYKIUU.
3aBUCHUMOCTb MarHUTHOT'O MOTOKA, IPOHMU3BIBAIOILETO IUIOIIAlb KOHTYPA, OT MOJYJIS BEKTOpPAa MArHUTHON MHIYKLMU MArHUTHOTO IOJIS, OT IUIOIAIN
KOHTypa ¥ OPUEHTALUH TUIOCKOCTH KOHTYPA 110 OTHOLIEHUIO K JIMHUSAM MarHUTHOW MHIYKIIAH.

Oneitel @apanes. [IpyunHa BO3HMKHOBEHMS MHIYKIMOHHOTO TOKa. OmpenercHHe SBICHMS JIEKTPOMAarHUTHOM WHAYKIMU. TexHuueckoe
IIPUMEHEHHE SBJICHUS. BO3HMKHOBEHHE MHAYKIMOHHOIO TOKAa B QJIFOMHUHHEBOM KOJIBIE NPU MU3MEHEHUHN MPOXOIAIIErO CKBO3b KOJBLO MAarHUTHOTO
notoka. OnpeneneHne HanpasiIeHUs HHAYKINOHHOrO Toka. [IpaBuio JleHna. SIBneHus caMOMHAYKIIMH.

NHayKTUBHOCTh. DHEPrusi MArHUTHOTO TOJIsl TOKA. [lepeMeHHBbIi AIeKTpuiyeckuil TOK. DIeKTPOMEXaHUYECKUH UHIYKIIMOHHBIN reHeparop (Kak
npumMep — rugporeHepatop). ['paduk 3aBUCMMOCTH CHIIBI IEPEMEHHOTO Toka OT BpeMmeHu. [lorepu snepruu B JIDII, ciocoGbl yMEHbIIEHUS MTOTEPb.
JleiicTByro1IIME 3HAUEHUSI HAIIPSHKEHUS U CUITBI TIepeMeHHOoro Toka. HazHauenue, ycTpoiicTBO U MPUHIIMII JeHCTBUS TpaHChOopMaTopa, €ro IpUMEHEHHE
IIpU Iepeade 3JIEKTPOIHEPIHH. DJIEKTPOMArHUTHOE I0JIE€, €r0 MCTOYHMK. Pa3nnune Mexay BUXPEBBIM JJIEKTPUUECKUM M 3JIEKTPOCTATUUYECKUM
MTOJISIMHU.

ONEKTPOMarHUTHHIE BOJIHBL: CKOpPOCTb, IONEPEYHOCTh, JJIWHA BOJIHBI, INPUYMHA BO3HUKHOBEHMS BOJH. llomyuenme u perucrtpanus
AJIEKTPOMAarHUTHBIX BOJH. BBICOKOUACTOTHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUsI U BOJHBI — HEOOXOJMMbIE CPEACTBA Ul OCYIIECTBIECHUS PaIHOCBSI3H.




KonebaTenbHblli KOHTYp, MOJyYEHHE AJIEKTPOMArHUTHBIX KosneOanumii. @opmyna Tomcona. Pamuocssase. briok-cxema mepenaromiero u MnpueMHOTO
YCTPOMCTB JIJIsl OCYIIECTBICHUS PAINOCBI3U. AMILTUTYTHAS MOTYJISINS U IETEKTUPOBAHUE BEICOKOYACTOTHBIX KOJICOAHHMIA.

HNutepdepennius u audpaknus cBera. CBET KaK YaCTHBIA Clydald SJEKTPOMArHUTHBIX BOJH. J(Mama3oH BHUIWMOTO H3JIYYCHHS Ha IIKaJe
ANIEKTPOMATrHUTHBIX BOJH. YacTHUIBI 3JEKTPOMATHUTHOTO H3JIy4YeHUS — (OTOHBI (KBaHTHI). DHeprus kBaHTa. OTHOCHUTENBHBIM W aOCONIOTHBIN
MOKa3aTeIM TPEJIOMJICHUs CBeTa, MX (u3udeckuid cmbici. OpoHT BoaHBL SBieHWe nucriepcuu. PasnokeHuwe mydka Oeoro cBeTa B CIEKTP.
[Torydenue Genoro cBeTa MyTeM CIIOKCHHs CIEKTPAIbHBIX IBETOB. LIBeTa Ten. Ha3znaueHuwe u ycTpOMCTBO crekTporpada U CHeKTpockoma. Tl
ONTHYECKUX CHEKTpOB. CIUIONTHON M JTUHEHYAThIe CIIEKTPHI, YCIOBUS UX MoiaydeHus. CreKTpbl UCIyCKaHHUs U TOTJIOMICHHUS. ATOMBI — HCTOYHUKH
W3ITyYeHUs U TIOTJIONIeHUs cBeTa. 3akoH Kupxroda. CriekrpanbHbIi aHATU3.

JlaGopaTopHbIie pabOThI
5. M3yuyeHue siBiIEHUS 3JIEKTPOMAarHuTHOM MHTYKIIUH.

6. HabmroieHue CIutoniHoro v JTMHEHYaThIX CIIEKTPOB UCITYCKAHMS.

Tembl npoekToB «Pa3Butue cpeacts U crnocoboB mepenayud MHPOpMaAIMK Ha JAJEKUE PACCTOSHUS C JIPEBHUX BPEMEH U JI0 HAIIUX JIHEW,

«MeTo CEeKTpaJIbHOTO aHANIN3a U €ro MPUMEHEHUE B HAYKE U TEXHUKE»

CTpoeHHe aTOMa M AaTOMHOI0 siipa. Mcno/ib30BaHue JHEPruyM aTOMHBIX siaep (18 1)

PannoaktuBHOCTH. CIIOXKHBIM COCTaB pPaJlOaKTUBHOTO H3Iy4yeHUs. Ausbda-, Oera- u ramma-yactuilpl. Moxaens atoma Tomcona. OmBITHI
Pesepdopna mo paccesnuto o-uactun. [Imanerapuas monens atoma. [loctynarer bopa. OObsicHeHue M3Ty4deHHs] W TOTJIONICHUS CBETa aTOMaMH H
IIPOMCXOXKACHUS JINHENYATBIX CIIEKTPOB Ha OCHOBE MOCTYNaTOB bopa.

IIpeBpamienus saep Npu pajdoOaKTHUBHOM pacliajie Ha mpuMepe o-pacraga pagus. OO603HaueHue sjaep XMMHUYECKUX 3JIEMEHTOB. MaccoBoe U
3apsA70BOE uKcia. 3aKOH COXpPAaHEHUS MacCOBOTO uMCia W 3apsia NMpH paJuoaKTUBHBIX MpeBpameHusx. Ilepuoa momypacnaga paaroaKTHBHBIX
BEIIEeCTB. 3aKOH paJHOaKTUBHOTO pacnaja. HasHaueHue, yCTpONCTBO U MPHUHIMI JeHCTBUS cueTunka [ elirepa u kamepsl Bunbcona. BeiOuBanue o-
yacTUllaMU IIPOTOHOB U3 sifep aroma azora. HaOmionenue Qororpaduii odpazoBaBinxcs B kKamepe BuiabCOHa TpPEeKOB YacTHIl, y4aCTBOBABUIMX B
anepHoi peakuuu. OTKpbITHE M CBOMCTBA HEWTpoHa. IIpoTOHHO-HEWTpOHHAs Moaens sapa. DU3MUecKUii CMBICI MAacCOBOTO M 3apsA0BOrO YHCEIL.
Oco0eHHOCTH AIePHBIX CUJl. M30TOTIbI.

DHeprus cBs3u. BHYTpeHHSsS dHEpTus aTOMHBIX sAep. 3aKOH O B3aMMOCBSI3M Macchl U dHepruu. JledekT macc. Brinenenue win moriaoueHue
SHEPIUM B SAEPHBIX peakuusax. JleneHue sapa ypaHa. Beinenenue sHepruu. YcClnoBUs NPOTEKAaHUs YIPaBIsAEMOM LEnHOM peakunu. Kpurnueckas
Macca.

Haznauenwue, ycTpoiicTBO, MPUHITUIT JEHCTBUS SICPHOTO PEAKTOpa Ha MEICHHBIX HeHTpoHax. [IpeoOpa3zoBaHue SHEPTHH SIIEP B DJICKTPUUIECKY IO
sHepruro. AtomHas sHepreTuka. IIpenmymectsa u Henocrarku ADC nepen ApyrMMH BUAAMHU 3JIEKTpOCTaHIMi. bruonornueckoe aelicTBue paguanuy.
dusnyeckue BEJWYMHBI: MOTJIOLIEHHAs /1032 M3IyueHus, KOdQQUIMEHT KauecTBa, SKBUBAJCHTHAs J103a. BiMsHHe pagMOaKTUBHBIX M3JIy4EHUU Ha
KHBBIE OopraHu3Msbl. Ilepuon mosypacmaga paJuoaKTUBHBIX BELIECTB. 3aKOH PagUOAaKTUBHOrO pacmana. CrocoObl 3aluThl OT paguanuu. Y CIOBUS
MIPOTEKaHUS U IPUMEPBI TEPMOSACPHBIX peakuuii. Mctounuku sneprun CoiHIa U 3BE3/1.

JIaGopatopHbie paboThI
7.3MepeHue ecTecTBEHHOTO paglallMOHHOTO (POHA T03UMETPOM.

8. M3yueHue neneHus sapa aroMa ypana 1o (Gororpapuu TpeKos.




9. 3yueHue TpeKoB 3apsyKEHHBIX YaCTHIL 110 TOTOBBIM (poTorpadusimy».
Tema npoekra «HeraruBHoe Bo3zeiicTBUE paananiy (MOHU3UPYIOIIMX U3TyYSHHIA) Ha KHUBBIC OPTaHU3MBI i CIOCOOBI 3aLIUTHI OT HEe»

Crpoenue u 3Boonus Beenennoii (5 yacoB)

CocraB Conneunoil cuctemsl: CosHIle, BOCeMb OOJIBIIMX IUIAHET (IIECTh U3 KOTOPBIX MMEIOT CIIyTHHUKHM), MATh IUIAHET-KapJiIMKOB, aCTEPOUbI,
KOMeTbl, MeTeopHbie Tena. PopmupoBanne COMHEUHOW CHCTEMBI. 3eMild U IUIAHEThl 3eMHOM Tpymnibl. OOUIHOCTh XapaKTEPUCTHK IJIAHET 3€MHOMN
rpynnsl. [Inanersi-ruranTsl. CIyTHUKH M KOJbLA IUIAHET-TUraHTOB. Maibie Testa COJIHEYHON CHCTEMBI: acTEpOUAbI, KOMETBI, METEOPHBIE Telna.
Oo6paszoBanue xBocToB KoMeT. Pagmant. Mereoput. bonua. ConHile 1 3Be3/bl: CIOMCTas (30HHAsS) CTPYKTYpa, MarHUTHOE 1oJie. VICTOUHUK >Hepruu
ConHua M 3Be3q — TEIUIO, BBIACIAEMOE INPU IPOTEKAaHWM B HX Henpax TepMmosalepHbX peakuumid. Cragum sBomouuu ConHua. I'amakTuku.
Mertaranaktuka. Tpy BO3MOKHbIE MOJIENM HecTallMOHapHON BceneHHol, npennoxkeHHble A. A. @puaMaHoM. DKCIIEPUMEHTAIBLHOE MOATBEPKICHUE
Xab6mom pacmupenus Beenennoit. 3akon Xa06ua.

Tembl npoexToB «EcTeCTBEHHBIE CITYTHUKHU IUIAHET 3€MHOM Iy, « ECTeCTBEHHbIE CITyTHUKHU IUIAHET-TUTAHTOBY

HTOrosoe nmoBTopeHne M pedepsHoe speMs (8 4)

TemaTH4yeckoe IVIAHUPOBAHME C YKAa3aHUEM KOJIUYECTBA YaC0B, OTBOAUMBIX HA OCBOCHHE KaK/10il TeMbl

Tema KoanuyecTBO yacoB
Ha n3yyenue TeMbl

7 KJIace 70 yacoB
Beenenune 4
[TepBoHayalbHbIE CBEJIEHHUSI O CTPOSHUU BEIIECTBA 6
BzaumoneiicTBue Ten 23
JlaByieHue TBEPbIX TeJl, )KUJIKOCTEH U razoB 20
PaboTa 1 MOUTHOCTb. DHEprHsl. 13
Peseps 4

8 kiacc 70 gyaca
TenmoBkIe SIBIICHUS. 22
DJIEKTPUYECKUE SIBJICHUS 28
DNeKTPOMArHUTHEIE SIBICHUS 6
CBETOBBIC SIBIICHUS 10
Peseps 4

9 kaacc 102 yaca

3aKOHBI B3aUMOAEHCTBHUS U ABMKEHUS TEN 34
MexaHuuecKue KojaeOaH sl ¥ BOJHBL. 3BYK. 15




DNEeKTPOMArHUTHOE T0JIe

22

CtpoeHue aToMa ¥ aTOMHOTO sijipa 18
CtpoeHue 1 3BOJIIOIMS BCEJICHHOM 5
HToroBoe nmoBTopeHue 8




