


HnaanyeMble PeE3yJabTaThbl 0OCBOCHHUSA KYpPCa
JInuHOCTHBIMH pe3yJibTaTaMu 00yueHus (U3HKE B OCHOBHOM IIKOJIE SIBJISIOTCS:
1. Poccuiickast rpakaaHcKast HACHTUYHOCTH (ATPUOTU3M, yBakeHHe K OTedecTBY, K IPOILIOMY U HACTOSIIEMY MHOTOHAITMOHATIHLHOTO HApOa
Poccun, 9yBCTBO OTBETCTBEHHOCTH U Aoira nepes Poaunoi, nnenTudukamnms ces B kKadyecTBe rpaxaannia Poccnu, cyObeKTUBHAS 3HAYUMOCTD
UCIIOJIb30BAHUSI PYCCKOTO SI3bIKaM $I3BIKOB HapoaoB Poccuu, oco3HaHWE W OUIYIIEHHE JHYHOCTHOMCOMPUYACTHOCTU CYAbOE POCCUHCKOTO
Hapona). Oco3HaHWEe STHUYECKOW MPHUHAICKHOCTH, 3HAHUE WCTOPHUH, S3BIKA, KYyJIBTYPhl CBOETO HApoOAa, CBOETO Kpas, OCHOB KYJIbTYPHOTO
Hacneans HapoaoBPoccun n yenmoBedecTBa (MACHTUIHOCTD YEIOBEKa C POCCUHCKONMHOTOHAIIMOHAIBHON KYJIBTYPOH, CONPUIACTHOCTh HCTOPUHU
HapOJIOB U FOCYAApCTB, HAXOUBIINXCS Ha TEPPUTOPUU COBpeMeHHONHPoccun); nHTepruopu3als ryMaHUCTHYECKUX, JeMOKPAaTUYECKUX
U TPAJUIMOHHBIX IIEHHOCTEH MHOTOHAIMOHAIBHOIO poccuiickoroobmectBa. OCoO3HaHHOE, YBAKUTEIBLHOE U TIOOpOKENIaTeIbHOE OTHOLIEHUE K
UCTOPHH, KYJIbTypE, PEIUTHH, TPATUIIHIM, SI3bIKaM,IICHHOCTSIM HapoJ0B Poccun n HapomoB mupa.
2. TOTOBHOCTh U CIOCOOHOCTh OOyYaroUIMXCs K CAMOPa3BUTHUION CaMOOOpPAa30BaHMIO HAa OCHOBE MOTHUBALMM K OOYYEHUIO M TO3HAHUIO;
TOTOBHOCTH U CIIOCOOHOCTh K OCO3HAaHHOMY BBIOOPY U MOCTPOEHUIO JalIbHEWIEH NHANBUAYATbHONU TPAeKTOPUU 00pa30BaHus
Ha 0a3ze OPUEHTHPOBKH B MHpe mpodeccuit u mpodecCnoHaIbHBIX MPEAMOYTEHHH, C YIETOM YCTOWYMBBIX MO3HABATEIIBHBIX HHTEPECOB.
3. PasBuToe MOpanbHOE CO3HAaHHWE U KOMIIETEHTHOCTh B PEHICHUHM MOpPAIBHBIX MpoOJieM Ha OCHOBE JIMYHOCTHOTO BHIOOpA,
(dbopMUpOBaHNEHPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MOBEJACHMS,0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHBIM IOCTYIKaM
(cTI0cCOOHOCTH K HDAaBCTBEHHOMY CaMOCOBEPIIIEHCTBOBAHHIO; BEPOTEPIIUMOCTD, YBAXKUTEIHLHOE OTHOIICHHUE K PETUTHO3HBIM YyBCTBAM, B3TJIs1aM
IO WM WX OTCYTCTBHIO; 3HAaHHEOCHOBHBIXHOPM MOPAH, HPABCTBEHHBIX, MYXOBHBIX HJICATOB, XPAaHUMBIX B KYJIBTYPHBIX TPaTUIHIX
HapoaoB Poccuu, roTOBHOCTEHA X OCHOBE
K CO3HATEeIbHOMY CaMOOTPaHMYEHHUIO B IMOCTYIKAaX,[IOBEJACHUHU, PACTOUYUTEIILHOM MOTPEOUTENHCTBE; CHOPMUPOBAHHOCTh MPEACTABICHUN 00
OCHOBaX CBETCKOW ITHKH, KYJIbTYPHI TPAJAUIIMOHHBIX PEITUTHN, KX POJIA B Pa3BUTHH KYJIBTYPHI H HCTOPUH
Poccun u yenoBedecTBa, B CTAHOBICHUH TPAKIAHCKOTO OOIIECTBAM POCCHICKON TOCYIapCTBEHHOCTH; TIOHUMAaHNE 3HAYCHHSI HPABCTBEHHOCTH,
BEPHI U PEIUTHH B KU3HH YEIOBEKA, CEMbH U OOIIIECTBA).
CdopMupoBaHHOCTh OTBETCTBEHHOI'O OTHOLICHMSI K YYCHMIO; YBa)KMTEIBHOTO OTHOIICHHS K TPYyIy, HAJUYME OIBITa YYACTUSB COLUAIBHO
3HayMMOM Tpyzae. Oco3HaHWE 3HAYCHHS CEMBUB JKU3HU YelIOBEKa W OOIIECTBa, MPHUHITHE IIEHHOCTH CEMEHHOWXKH3HH, YBaXHUTEIHHOC WU
3a00TIMBOE OTHOIIICHUE K YICHAM CBOCHCEMBH.
4. ChopMuUpPOBaHHOCTH LIEITOCTHOI'O MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAaKTHKH,
YUUTBIBAIOIIETO COIMUAIBHOE, KYJIbTYPHOE, I36IKOBOE, TYXOBHOE MHOT000Opa3ne COBPEMEHHOTO MHPA.
5. Oco3HaHHOE, YBOXKUTEIBHOE U TOOPOKEIATEIILHOE OTHOIIEHUE K IPYTrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO, KYIbTYPE,I3bIKY, BEpE,
rpa)XI1aHCKOM Mo3uIKU. ['0TOBHOCTH M CIOCOOHOCTBHBECTHU JUAJIOT C IPYTMMHU JIIOJBMH U JOCTHUTaTh B HEM B3aMMOIIOHMMaHUs (MACHTU(DUKAIIUSI
ce0s Kak MOJTHONPABHOTO CYObEKTa OOILIEHHSI, TOTOBHOCTh K KOHCTPYMPOBAHMIO 00pa3a mapTHEpa Mo JUAJIOTy, TOTOBHOCTh K KOHCTPYHPOBAHH O
o0pasa JOMyCTHUMBIX CIIOCOOOBAMANIOTa, TOTOBHOCTh K KOHCTPYHPOBAHUIO MPOIIECCa TUANIOra KaKKOHBCHIIMOHUPOBAHUS WHTEPECOB, TIPOIICIYD,
TOTOBHOCTH M CITIOCOOHOCTP K BEJICHHIO TIEPETOBOPOB).
6. OCBOGHHOCTH COLIMATILHBIX HOPM, MPABUJI MOBEIACHUS, pOiein (opM CONMaIbHON KU3HU B IPyNIax U cOOOIIECTBaX. YUYaCTUEB MIKOJIHLHOM
CaMOYTpaBJICHUN W OOIIECTBEHHOW JKU3HM B MPEJieiax BO3PACTHBIX KOMIIETEHIMH C YY€TOM PEeTHOHANBHBIX, 3THO-KYJIbTYPHBIX, COIUATBLHBIX U
HPKOHOMHUYECKUX O0COOEHHOCTeH ((opMUpOBaHME TOTOBHOCTH K YYacTHIO B IMpPOLIECCE YMOPSAIOUYEHHUS COLMAJIBHBIX CBSI3ed M OTHOUICHHM, B



KOTOPbIE BKJIIOYEHBl U KOTOPHIE(OPMHUPYIOT CaMHU Y4YalllMecs; BKJIIOUEHHOCTh B HENOCPEACTBEHHOETPAXKAAHCKOE YydacTue, IOTOBHOCTh
y4acTBOBATb B KHU3HEAEATEIBHOCTH MTOPOCTKOBOIO OOLIECTBEHHOTO 00bEJMHEHNS, IPOAYKTUBHO

B3aMMO/JICHCTBYIOIIETO C COLMAJIbHON cpefold M COLUMAlIbHBIMA HHCTUTYTaMHU; WACHTH(QUKaLUsi ceds B KauecTBe CyOBEKTa COLMAIBHBIX
npeoOpa3oBaHMl,  OCBOGHHE  KOMIETEHTHOCTEH B  cdepe  OpraHM3aTOpPCKOM  JESATeNBbHOCTH;  WHTEpUOpU3aLUs  LIEHHOCTEH
CO3UAATEIbHOTOOTHOLICHHUS K OKPYKAIOWEH AEHCTBUTEIBHOCTH,IIEHHOCTEN COLMAIIBHOTO TBOPYECTBA, LICHHOCTH NMPOAYKTHUBHON OpraHU3alliA
COBMECTHOW J€ATENbHOCTH, CaMOpeajIn3aliyd B IPYIIEN OPraHU3alMM, IEHHOCTH «JIpYyroro» Kak paBHOIPABHOIO MapTHEpa,(opMupoBaHUE
KOMIIETEHIIUI aHalu3a, IPOEKTUPOBAHUS,0PTaHU3AUHN JIEATEIbHOCTH, pe(IeKCHH M3MEHEHHM, CIOCOOOBB3aUMOBBITOHOTO COTPYIHUYECTBA,
croco00B pean3alyy COOCTBEHHOT'O JINJEPCKOI0 MOTEHIINANA).

7. ChopMUpOBaHHOCTh LIEHHOCTH 3/10pOBOr0 M Oe3omacHoro obpasa >KM3HM; WHTEPUOPU3ALMS MPaBHJI UHAWBUIYATbHOIO M KOJUJIEKTMBHOIO
0€30MacHOr0 MOBENECHMSI B UPE3BBIYAMHBIX CHUTYALUSAX,yIPOXKAOIMIMX XU3HU U 3JI0POBBIO JIIOJIEH, NMpaBUJl TMOBEIECHUS HATPAHCIOPTE M Ha
JOpOrax.

8. Pa3BUTOCTh ACTETHUYECKOIO CO3HAHUS YE€pe3 OCBOCHHUE XYA0KECTBEHHOIO HacieAus HapoaoB Poccum um mMupa, TBOPUYECKOH AEATEIBHOCTH
ACTETUYECKOI0 Xapakrepa (CIOCOOHOCTh MOHUMATh XY/I0KECTBEHHBIE MPOU3BEACHMS, OTPAXAIOUIME pPa3HbIE 3THOKYJIBTYPHbIE TpaIULUU;
c(OpMHUPOBAHHOCTh OCHOB XYJ0’)KECTBEHHOWKYJIBTYpPhl OOYYaIOIIMXCS KaK 4YacTH MX OOIIeW IyXOBHOH KyJIbTyphl, Kak 0co0Oro crocoda
MO3HAHUSA JKU3HU U CPEJICTBA OPraHU3AlUU OOLIEHHS; 3CTETUYECKOE, YMOLMOHATIBHO-IIEHHOCTHOE BUJIEHUEOKPY>KAIOLIEr0 MUPa; CIIOCOOHOCTH K
SMOLIMOHAIBHO-LIEHHOCTHOMY

OCBOCHHIO MHpA, CAMOBBIPDA)KEHHIO M OpPHUEHTALMM B XYJOKECTBEHHOM M HPABCTBEHHOM IIPOCTPAHCTBE KYJIbTYphlI; YBaXXE€HUE K
UCTOPUUKYIBTYpbl cBoero OredecTBa, BBIPaXEHHOH B TOM YHCJIEB IIOHHMMAaHHUU KpacoThl YEJIOBEKa; IOTPEOHOCTh B OOIIEHUU C
XYZ0XKECTBEHHBIMH MPOU3BEACHUSAMHU, COPMUPOBAHHOCTh AKTUBHOTOOTHOILIEGHUS K TPAJAULUAM XYyI0’KECTBEHHON KYJIbTYpPbl KaK CMBICIOBOM,
ACTETUYECKON U JTUYHOCTHO-3HAUMMOM IIEHHOCTH).

9. CpopMUPOBAHHOCTH OCHOB 3KOJIOTMUECKON KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO HKOJIOIMYECKOTO MBIIUICHHS, HAaJIU4ue
OTIBITA HKOJIOTUYECKH OPUEHTUPOBAHHON pe(IeKCHBHO-OIICHOYHOM U MPAKTHUECKOM NeSTENbHOCTH B )KM3HEHHBIX

cuTyaluusax (TOTOBHOCTh K HCCJIEAOBAHUIO MPUPOJIBI, K 3aHATUSAMCEIbCKOXO3IMCTBEHHBIM TPYIAOM, K XYJI0)KECTBEHHO-3CTETUYECKOMY
OTPaKEHUIONIPUPO/bI, K 3aHATUAM TYPU3MOM, B TOM YHCIEIKOTYPU3MOM, K OCYIIECTBICHHUIO PUPOIOOXPAHHON ACSATEIILHOCTH).
MeTtanpeaMeTHble pe3yabTaTbl O00y4ueHHs (U3UKE B OCHOBHOMINIKOJE BKJIIOYAIOT MEXIPEIMETHbIE MOHATHS U yHUBEpCAJIbHbICyueOHbIC
NeNcTBUSA (peryasaTUBHBIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE).

Me:xnpeaMeTHbIe OHATHS

VYcnoBueMm ¢GopMUpOBaHUS MEXIPEIMETHBIX TOHSATUHM, TaKWX,KaK cHcTeMa, (akT, 3aKOHOMEPHOCTb, (DEHOMEH, aHalIMu3, CUHTE3SBIIAETCA
OBJIJICHHE O0YYaIONIMMHCS OCHOBAMH YUTATEILCKOMKOMITETEHIINH, TPUOOPETEHNE HABBIKOB Pa0OTHI ¢ MH(OpMAITHEH,

ydacTHe B TNPOEKTHOH JesTenbHOCTH. B OCHOBHOHM mIkosie mpojoipkaercs pabdora mo (OPMUPOBAHUIO M PA3BUTHIO OCHOB YHUTATEIbCKOI
koMneTeHunu. OOyyaroniecs: OBIaJACIOT YTEHUEM KaK CPEICTBOM OCYIIECTBIICHUS CBOMX JAJIbHEUIIUX IJIAHOB: MPOJIOJKEHUI00pa30BaHUS U
caM000pa30BaHMsl, OCO3HAHHOIO IJIAHUPOBAHUSICBOETO aKTyaJIbHOTO U MEPCIEKTUBHOIO Kpyra YTE€HUs, B TOM YHUCJE JOCYrOBOr0, HOATOTOBKH K
TPYAOBOM W COLMAIBHON NESATENbHOCTH. Y BBIIYCKHUKOB OyneT cpopmupoBaHa MOTPEOHOCTh B CHCTEMAaTHYECKOM UTEHHHM KaK CPENICTBE
MO3HAHUS MUPA U ceOs B 3TOM

MHpE, FapMOHU3ALMN OTHOLUIEHUH YesloBeKa U 00LIecTBa, CO34aHnn00pa3a «10TpeOHOro Oy IyIIEero».



[Tpu u3ydyeHun u3MKKM 0O0y4aroluecss YCOBEPIICHCTBYIOT MPUOOpPETEHHBIE HABBIKM PadoThl ¢ mHpopManued U nonogHAT ux. OHUCMOTyYT
paboTaTh ¢ TEKCTaMH, MpeoOpa30BbIBATh U HHTEPIIPETUPOBATH COJIEPKAIIYIOCS B HUX UH(OpPMAIIUIO, B TOM YHUCIIE:

**CHCTEMATU3UPOBATh, COIOCTABIISATh, AaHAJTU3UPOBATh, O0OOMATE W WMHTEPIPETUPOBATH WH(GOPMAIHMIO, COJIEPHKAIIYIOCS B TOTOBBIX
HH()OPMAIMOHHBIX 00BEKTAX;

**BLIJICISITh TJIABHYI0 M H30BITOYHYIO HH(OPMAIMIO, BBHIMOJIHATH CMBICIOBOE€ CBEpPTHIBAHUE BBIJCICHHBIX (DAKTOB, MBICIEH;IPEACTABIATD
MH(OPMALIMIO B CKaTOM CIOBECHOM (popme (B BHAEIIAHA WIM TE3UCOB) M B HAIJSJHO-CUMBOJMYECKON (opme (B BUAeTaOIUL, rpaduueckux
CXEM U JuarpamMMm, KapT MOHSATUH — KOHIENTYalbHbIX JHArpaMM, OIOPHBIX KOHCIIEKTOB);

**3aTI0JIHATD U JAOTOJIHATH TaOJIUIIbI, CXEMBI, TUATPAMMBbI, TEKCTHI.

B xome w3ydeHus ¢Gu3uku oOydaronigecs MNPHOOPETYT ONBITHPOEKTHOH JeATEeJbHOCTH Kak ocoboii  QopMbl  yueOHOM
paboThI,CITOCOOCTBYIOMIEH BOCITUTAHUIO CAMOCTOSATETFHOCTH, HHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TTOBBIMIEHUIO MOTHBAITUHU U 3P(EKTHBHOCTH
y4eOHOUM NeATEeTbHOCTH;, B XOJE pealu3allid UCXOJHOTO 3aMbICiia Ha MPAKTUYECKOM YPOBHE OBIAJCIOT YMEHHEM BBIOMpATh aJIeKBAaTHBIC
CTOSIIEH 3ajade Cpe/CTBA, MPUHUMATh PEIICHHs, B TOMYHCIEC U B CHUTyallUsiX HeomnpeaeneHHOcTH. OHHU TMOJIy4aT BO3MOXKHOCTh Pa3BUTh
CIOCOOHOCTh K pa3pabOTKe HECKOJBKUX BApHAHTOBPEIICHWU, K IOWUCKY HECTAaHIAPTHBIX PEIICHHHA, IMOUCKY M OCYIICCTBICHHIO Hamboiiee
MPUEMJIEMOTO PEIICHUSI.

PeryasituBubie YY /|

1. YMeHue caMocTosITeIbHO ONPEEISITh 1IeTTh 00y4eHHUs, CTaBUTh U (POPMYJIMPOBATH HOBBIC 33/1a4H B yueOe U MO3HABATEILHOUIEATEIbHOCTH,
pa3BUBaTh MOTHBBI M HHTEPECHI CBOSH MO3HABATEIHLHON AeATENHbHOCTH. OOYJIArOIIHIACS CMOXKET:

**aHATM3UPOBATH CYIIECTBYIOIINE U TUIAHUPOBATH OyaylIne o0pa3oBaTeIbHbIC PE3YIbTATHI,

**1ICHTU(DUITUPOBATH COOCTBEHHBIE MPOOJIEMBI U OTPEIEISITHIIABHYIO IPOOIIEMY;

**BLIJIBUTATh BEPCHH PEIICHHSI MTPOOIEMBI, (HOPMYITUPOBATH THIIOTE3bI, TPEIBOCXHINATH KOHSYHBIN PE3yJIbTaT;

**CTABUTH IICJTb JACATCIBHOCTH Ha OCHOBE OIPEACIICHHON MPOOJIEMBI U CYIIECTBYIONIUX BO3MOKHOCTEH;

sepopMynIpOBaTh YUEOHBIE 3a]]a41 KAK IIaru JOCTUKEHHS MTOCTABICHHOW 1IeTU IeITeTbHOCTH;

**000CHOBBIBATH IIEJIEBbIC OPUEHTUPHI U TIPUOPHUTETHI CCHIJIKAMU Ha IIEHHOCTH, YKa3bIBas U 000CHOBBIBASI IOTUUYECKYIO MTOCIIEIOBATEIILHOCTS I11aroB.
2. YMeHue caMOCTOSATEIBHO TUIAHUPOBATh YyTH JTOCTIKEHUSAIICICH, B TOM YHCIIC aJIbTCPHATUBHBIC, OCO3HAHHO BEIOMPATh HanboJee

3¢ exTUBHBIEC CITIOCOOKI pelieHus Y4eOHbBIX U MMO3HaBaTeIbHbIX3a1a4d. OOyJaronHics: CMOXKET:

*eQIpeIeIsATh HE0OXO0IMMBIE JIeHCcTBUE(S1) B COOTBETCTBUUC yueOHOM U MO3HABATEIHHOM 3a/1aueii M COCTABJIATh AITOPUTM MXBBITIOJIHEHHUS,
**000CHOBBIBATH U OCYIIECTBIISITH BEIOOP Hanbosiee 3(peKTUBHBIX CIIOCOOOB pelIeHUs] YYeOHBIX U MTO3HABATEIBHBIX 3a/1a4;
**QIPEICIIATE/HAX0IUTh, B TOM YHCJIC U3 MPEJIOKCHHBIX BAPUAHTOB, YCIOBHUS JIJIsl BBIMIOJHCHUS Y4eOHOW U TIO3HABATEIbHOW3a/1a4H;
**BBLICTPANBATh )KHU3HEHHBIC IIJIAHBI HA KPATKOCPOYHOE Oy/yiee (3asBIsTh IEIeBbIe OPUEHTUPBI, CTABUTH aJICKBATHBIC UM 33/1a4U M MPEJIaraTh
NEHCTBUS, yKa3bIBasi U 00OCHOBBIBAS JJOTUYECKYIO TIOCTIEA0BATEILHOCTh IIATOB);

**BLIOMPATH U3 MPEUIOKEHHBIX BAPHAHTOB U CAMOCTOSTEIIBHO UCKATh CPEACTBA/PECYPCHI IS PEIICHUS 3a/1a4H/JOCTHKECHUSTICITH,

**COCTABJISITh TUIAH PEIICHUS MTPOOIIeMBbI (BBITIOTHEHUS TIPOEKTA, IPOBEICHUS UCCIICIOBAHU);

**QIIpPEICTISATh MOTCHIIMAILHBIC 3aTPYAHCHHS IPU PEIICHUNYUYeOHOM U MTO3HABATEILHOM 33/1a4M U HAXOAUTh CPEACTBA JIJIsl UXYCTPAHCHHUS,
**OIMCHIBATH CBOM OMBIT, OPOPMIISS €T0 JUIS TIepeIad IPYTUMITIOIAM B BUJIE TEXHOJIOTHH PEIICHMS MPAKTHYSCKUX 3aJ1a4 ONPEICICHHOT0 Klacca;
**[JIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBUIYAJIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO.



3. YMeHue COOTHOCHUTB CBOM JEUCTBUSI C IIJIAHUPYEMBIMH PE3YyJIbTaTaMH, OCYILECTBIIATh KOHTPOJIb CBOEH JCATEIIBHOCTH B IIPOLECCE
JOCTH)KEHUS Pe3yibTaTa, ONPEaeATh CIOCOObI IEHCTBUMB paMKax MPEAI0KEHHbBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATh CBOU JICHCTBUS B
COOTBETCTBUHU C U3MEHSAIOLIEHCS CUTyallUEH.

OOyuaronuiicss CMOXeT:

**ONpEIEIIATh COBMECTHO C MIE1aroroM M CBEpCTHUKAMH KPUTEPUH TUIAHUPYEMBIX PE3YJIbTAaTOB U KPUTEPUU OLICHKH CBOEH yueOHOW JesITeIbHOCTH;
**CHCTEMATHU3UPOBATH (B TOM YHUCIIE BHIOMPATH IPUOPUTETHBIE)

KPUTEPUH TUIAHUPYEMBIX PE3YJIBTATOB M OLEHKH CBOEH AESITEIIbHOCTH;

*0TOMpaTh HHCTPYMEHTBHI JUIsl OLIEHUBAHUS CBOEH JIESTEIbHOCTH, OCYIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH B paMKaXIPEAI0KEHHBIX
YCJIOBHH U TpeOOBaHMIA;

**QOLIEHUBAThH CBOIO JIEATEIBHOCTh, ApTyMEHTUPYS IPUYUHBI JOCTUKEHUS WIH OTCYTCTBUS INIAHUPYEMOTO pE3yJIbTaTa;

**HAXOJUTh JOCTaTOYHBIE CPECTBA /IS BBIMOJIHEHUS yUE€OHBIXICHCTBUI B M3MEHSIOLIEHCS CUTYalluy W/UITU IPU OTCYTCTBUU INIAHUPYEMOTO
pe3ynbTara;

*epa0oTas Mo CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYILYIO AESITEILHOCTh HA OCHOBE aHAJIN3a U3MEHEHUHN CUTYalluu JJIAONYYEHUS
3aIJIAHUPOBAHHBIX XapaKTEPUCTUK MPOAYKTA/pe3ybTara;

*eyCTAHABJIMBATh CBS3b MEXKY ITOJTYYEHHBIMH XapaKTEPUCTUKAMHU IIPOAYKTA U XapaKTEPUCTUKAMU IIPOLECCa AESITEIBHOCTHH 0 3aBEPIICHUN
JEATENBHOCTH IPeUIaraTb N3MEHEHUE XapaKTEPUCTHUK ITpoliecca JUIsl MOIYYEHHUs yIy4YlIEHHbIX XapaKTepUCTUKIIPOYKTa;

*eCBEPATH CBOU JCHCTBUS C LIENBIO U, IPU HEOOXOAUMOCTH, UCTIPABIIATH OLIMOKNA CAMOCTOSATEIBHO.

4. YMeHue OLIeHUBATh IPABUILHOCTH BBIITOJIHEHUS Y4eOHOM 3a/1auM, COOCTBEHHBIE BO3MOXKHOCTH €€ perieHus. O0yJaromuicss CMOXeT:
**0ONpEIeIIATh KPUTEPUH NPABIIIBHOCTU (KOPPEKTHOCTH) BBIMIOIHEHUS y4eOHO 3a/1auH;

**aHAIM3UPOBATH 1 0OOCHOBBIBATh NPUMEHEHHE COOTBETCTBYIOIIETOMHCTPYMEHTAPUS AJIsl BBITIOJIHEHUSI yueOHOU 3a/1auu;

*¢cBOOO/IHO TOJIb30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMU OLIEHKH M CAMOOIIEHKH, UCXO/SI U3 1IeJIM U UMEIOLIUXCSI CPECTB, pa3iuyasi pe3yabTaT
1 CIIOCOOBI ICHCTBHI;

**OIICHUBATH MIPOAYKT CBOCH JESATEIBHOCTH MO 33JJaHHBIMH/HIIN CAMOCTOSATEIBHO OIPEICTICHHBIM KPUTEPUSIM B COOTBETCTBUHUC IIEJIBIO
NEeSTENbHOCTH;

*¢000CHOBBIBATh JIOCTHKUMOCTb 11€JT BBIOPaHHBIM CIIOCOOOMHA OCHOBE OLIEHKHM CBOMX BHYTPEHHHMX PECYpPCOB U JOCTYIHBIXBHEIIHUX PECYPCOB;
*e(puKCHpPOBATH U AaHATTM3UPOBATH JUHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

5. Bnagenure ocHOBaMU CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHATUSAPEIICHUN U OCYIIECTBIICHNUS OCO3HAHHOTO BbIOOpA B yueOHOM 1 MO3HABATEIbHOM
nesitenbHOCTU. OOydaronuiicss CMOXKET:

**HA0JII0/IaTh M AHAIM3UPOBATH COOCTBEHHYIO YU€OHYIO U TIO3HABATEIBHYIO ACATEIHHOCTh U JCATENFHOCTD APYTUX 00ydaronxcs B mpolecce
B3alMOIIPOBEPKHU;

**COOTHOCHUTH PeaJibHbIC U MJIAaHUPYEMBbIE PE3YIbTaThl MHAUBUAYATbHOW 00pa30BaTEIbHON JEATEIBHOCTHU U JI€TaTh BBIBOIbI;

**[IPUHMMATh PEUICHHE B YU€OHOI CUTyallul U HECTU 32 HETOOTBETCTBEHHOCTD;

*¢CaMOCTOSITENIEHO OTPEEIIATh MPUYMHBI CBOETO yCIieXa WIMHEYCIeXa U HaXOAUTh CIIOCOOBI BBIXOJa U3 CUTYallul HEYCIeXa;
**pETPOCIEKTUBHO OMPENENATh, KaKue ASHCTBUS MO PelIeHUI0yYeOHON 3a/1aul UK TapaMeTphl 3TUX JEHCTBUN MPUBENIH K MOTYYECHHUIO
UMEIOIIErocs NPOoAYyKTa y4eOHOM NesITebHOCTH;



*¢[EMOHCTPUPOBATH MPUEMBI PETYJISIUU ICUX0(DU3NOTOTUYECKUX/IMOIIMOHATIBHBIX COCTOSTHUM AJIs1 OCTHXKEHUS 3P (eKTa yCIIOKOCHUS
(ycTpaHeHHs SMOIIMOHAIILHOM HANPSKEHHOCTH), 3P deKTaBOCCTaHOBICHHUS (OCIa0IeHHs] TPOSBICHUIN yTOMIIeHUs ), 2P deKTaaKTUBU3ALUN
(TOBBIIEHUS TICUXO()U3UOTOTUYECKON PEAKTUBHOCTH).

Io3naBareabHblie Y'Y /I

6. YMeHue OInpeaensaTh MOHATHS, CO3/1aBaTh 0000IIEHNS, YCTaHABIUBATh AHAJIOTUH, KJIACCU(PUIIMPOBATh, CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS
U KPUTEPUH I KIIacCU(DUKAIINY, YCTaHABIMBATHIIPHYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH JIOTHUECKOE PACCYKICHHUE, YMO3AKITIOUCHHE
(MHIYKTUBHOE, IETyKTUBHOE, IT0 AaHAJIOTHH)

U JIeNaTh BBIBOJIbI. OOy4YatomuUnics CMOXKET:

**[10/10MpaTh CJIOBA, COTIOJYMHEHHBIE KIIOYEBOMY CJIOBY, OIPEAEISIONINE €ro MPU3HAKU U CBOMCTBA;

**BBLICTPANBATH JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO M3 KIIOYEBOTO CJIOBA U COMOAYUHECHHBIX MY CIIOB;

**BBIJICIISITH OOIIMIA MPU3HAK JIBYX HIJIM HECKOJIBKUX MPEIMETOBHIIN SIBICHUN U OOBSICHATH UX CXOJICTBO;

**00bEIMHATD MIPEAMETHI U SIBJICHHSI B TPYIIIIHI IO OTPEICIICHHBIM IPU3HAKaM, CPABHUBATh, KIACCHPHUIIMPOBATh U 000011aTH()aKTHI U SBICHUS;
**BLIJICIISITH SIBJICHHUE U3 OOIIETO psa IPYTruX SIBICHHM,

**QIIpPEICIIATH 00CTOSATENBCTBA, KOTOPHIE MPE/IIICCTBOBAIN BOZHUKHOBEHHIO CBSI3H MEXIY SBICHUSMH, U3 dTHX 00CTOSATEIIHCTBBBIICIISATE
OTIpEeJIeIIAIONINE, CIOCOOHBIE OBITh MPUYMHON JAHHOTOSIBIICHHUSI, BBISIBIIATH IPUYUHBI U CIICACTBUS SBICHUI;

**CTPOUTDH PACCYKJEHUE OT OOITUX 3aKOHOMEPHOCTEH K YACTHBIMSIBICHHSIM U OT YaCTHBIX SBJICHUN K OOIIUM 3aKOHOMEPHOCTSIM;

**CTPOUTH PACCYKJCHUE HA OCHOBE CPABHECHHMSI MPEAMETOB U SBIICHUH, BBIICIISS IIPH TOM OOIIHE MTPU3HAKH,

*el13J1araTh MOJYUYCHHYIO HH(OPMAIINIO, HHTEPIIPETUPYSI €€B KOHTEKCTE peliaeMoii 3a/1auu;

**CaMOCTOSITENIbHO YKa3bIBaTh HA MHPOPMAIHIO, HYKIAIONIYIOCSB ITPOBEPKE, MPEIaraTh U MPUMEHSITH CIIOCO0 MPOBEPKH IOCTOBEPHOCTH
uH(pOpMaLInK;

*eBepOATM30BATh YMOIIMOHAIEHOE BIIEYATIICHUE, OKa3aHHOE HAHETO HCTOYHUKOM;

**00BSICHATH SIBJICHHUS, POIIECCHI, CBSA3H U OTHOLICHUS, BBISBIISIEMbIE B XO/I€ TIO3HABATEIILHON U MCCIIEIOBATENBCKOM IeATeIbHOCTH (IPUBOIUTH
o0BsicHEeHUE ¢ H3MeHEeHUEM (OPMBI TIPEICTABICHUS; OOBSICHATh, IETATU3UPYS U 0000111as; 0OBICHATD C 3aJaHHOW TOYKHU 3PCHHUS);
**BLISIBJIATh U HA3bIBATh IPUYUHBI COOBITHS, SBJICHUS, B TOMUYHUCIIC BO3MOXKHBIC / Han00JIee BEPOSITHBIC TIPUYUHBI, BO3MOXKHBICTIOCIICICTBUS
3aJJaHHOW MPUYHHBI, CAMOCTOSITEILHO OCYIIECTBISISITIPUINHHO-CIICICTBEHHBIN aHAJIN3;

*e/[eJIaTh BBIBOJ] HA OCHOBE KPUTHYECKOTO aHAIN3a Pa3HbIX TOUEK 3PEHHUS, TOATBEPKAATh BHIBOJ] COOCTBEHHOM apryMeHTaIlueHUITH
CaMOCTOSTEIHHO TTOJIYYCHHBIMU JTAHHBIMU.

7. YMeHue co3/1aBaTh, MPUMEHSATH U MPEe0OPa30BhIBATH 3HAKUU CHMBOJIBI, MOJICIIA U CXEMBI JIJIS PEIICHUs YIeOHBIX U TTO3HABATEIBHBIX 3a/1a4.
OO0yyaronuiicsi CMOXer:

*¢0003Ha4YaTh CHUMBOJIOM U 3HAKOM TPEAMET U/WIIN SBIICHUE;

**QIIPEICIIATH JIOTHUYESCKUE CBSA3H MEXIY MPEIMETaMU W/ WIUSBICHUSMHU, 0003HAYaTh JIAHHBIC JIOTHYECKHUE CBSI3U C IIOMOIIIBIO3HAKOB B CXEME;
*eCcO37aBaTh A0OCTPAKTHBINA WM PeabHBIN 00pa3 MpeaMeTan/uiu sBICHUS;

**CTPOUTH MOJICIIB/CXEMY Ha OCHOBE YCJIOBHM 3a/1a4u W/WIHCIIOC00a €€ PeIIeHus;

**C03/1aBaTh BepOaIbHbBIC, BEIICCTBCHHBIC U MH(POPMAIIMOHHBIEMO/ICIIN C BBIJICJICHUEM CYIECTBEHHBIX XapaKTePUCTUK 00BEKTa JIISONPEICIICHUS
croco0a penieHus 3a7a4i B COOTBETCTBUH C CUTYaIlUEH;

*e11pe0OpPa30BEIBATH MOJICIIH C IIEIBIO BBISBICHUS OOIIUX 3aKOHOB, OTIPEIEISAIONINX JaHHYIO MPEIMETHYIO 00J1acTh;



**[IEPEBOJANTDH CIOKHYIO [0 COCTaBY (MHOT'0ACIIEKTHYI0) HH(OpMaIINIO U3 rpaduueckoro uin GopmMaan3oBaHHOTO
(CUMBOJILHOTO)IIPEICTaBICHHS B TEKCTOBOE, U HA000POT;

**CTPOUTH CXEMY, AITOPUTM JIEUCTBUS, UCIIPABIIATH WM BOCCTAHABIMBATH HEU3BECTHBIN paHee aJITOPUTM Ha OCHOBE UMEIOIIETOCS 3HaHUs 00
00BeKTe, K KOTOPOMY NMPUMEHSIETCS aITOPUTM;

**CTPOUTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOIO;

**aHATN3UPOBATH/Pe(PIICKCUPOBATH OMBIT PA3pabOTKU U peaTn3aluy y4eOHOT0 IPOEKTa, UCCIIEI0BAHUS (TEOPETUUECKOr0, SMITMPUUECKOTO0) Ha
OCHOBE IPEIJI0KEHHOIN MPOOJIEMHOIN CUTyalluu, IOCTABJICHHOW €U W/WIH 33JaHHBIX KPUTEPUEB OLICHKU MPOAYKTa/pe3ysbTaTa.

8. CmpicnoBoe uteHue. OO0yJaromMicss CMOXKET:

**HAXOJIUTh B TEKCTE TpebyeMyro HHGOPMaIIUIO (B COOTBETCTBHUH C LIETSIMU CBOCH J1€ATETbHOCTH);

**OpPUEHTUPOBATHCS B COJICPKAHUU TEKCTa, IOHUMATh II€JIOCTHBINA CMBICI TEKCTa, CTPYKTYPUPOBATH TEKCT;

*eyCTAaHABJIMBATh B3aMMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITUM,IBIICHUH, MPOIIECCOB;

**pE3I0OMHUPOBATH TJIABHYIO UJICI0 TEKCTA;

**KPUTHUYECKH OLICHUBATH COJCpKaHUE U POopMYy TEKCTa.

9. ®opMHpoOBaHUE U Pa3BUTUE IKOJIOTMYECKOTO MBILIJIEHUS, yMEHHUE IPUMEHSTh €0 B MMO3HABATEIbHON, KOMMYHHUKATUBHOM,COUAIBHON
paKkTHKe U mpodeccnoHanbHON opueHTauu. OOyJaroIHiics CMOXKET:

**QOIpPEEIATh CBOE OTHOIICHHUE K TPUPOIHOM Cpee;

**aHATN3UPOBATH BIUSHHUE IKOJIOTHIECKUX (DAKTOPOB HA CPeyOOUTAHUS JKUBBIX OPTaHU3MOB;

**[IPOBOJIUTH IPUYMHHBIN U BEPOSITHOCTHBIN aHAJIN3 IKOJIOTUYECKUX CUTYaLU;

**[IPOTHO3UPOBATH U3MEHEHUS CUTYAIIUH MIPH CMEHE JIEHCTBUAOAHOTO (pakTopa Ha neiicTBue apyroro (axkropa;

**pACTIPOCTPAHATH IKOJOTUUECKUE 3HAHMS U Y4aCTBOBATHB MPAKTHUECKUX JIeNIaX M0 3alIUTE OKPYKAIOIICH Cpeibl;

**BLIPAYKATh CBOE OTHOIIEHUE K MPUPOJIC YePE3 PUCYHKH, COUMHEHU S, MOJIEIH, POEKTHBIC PAOOTHI.

10. Pa3zBuTre MOTHBAIIMU K OBJIJICHUIO KYJIbTYpOIl aKTUBHOTOMCIIONIB30BAHMSI CIIOBAPEH U JPYTHX MOUCKOBBIX CUCTeM. O0ydaromUiCICMOKET:
**QIpeIeIIsATh HEOOXOIUMBIEC KITFOUEBBIC TOMCKOBBIE CJIOBA U 3aMPOCHI;

**QCYIIECTBISATH B3aUMOJICHCTBHUE C DJICKTPOHHBIMU MTOMCKOBBIMH CHCTEMAaMHU, CIIOBapsIMU;

*e()opMUPOBATH MHOKECTBEHHYIO BRIOOPKY M3 MOMCKOBBIXUCTOYHUKOB JIJIs 0O BEKTUBH3AIMU PE3YIbTATOB MOUCKA,

**COOTHOCHUTb IOJIYYEHHBIE PE3YJIbTAThI IOMCKA CO CBOEU JIEATENbHOCTHIO.

KommyHnukarusHbie YV ]|

11. YMeHue opraHu30BbIBaTh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEILHOCTh C YUUTENIEM U CBEPCTHUKAMHU; paOOTaTbUHINBHUIYAIBHO U
B TPYIIIE: HAXOAUTH 00IIIee PEeIIeHre U pa3pemaTh KOHGIUKTHI HA OCHOBE COTJIACOBAHUS TTO3UIIUHN U YUeTa HHTEPECOB;

dbopMynHUpoBaTh, APTyMEHTUPOBATH U OTCTANBATH CBOCMHCHHE.

OO0y4arnMiics CMOXET:

**0MpEEIsATh BO3MOXKHbBIE POJIA B COBMECTHOM ESITEIHHOCTH;

*eIpaTh OMPEACIICHHYIO POJIb B COBMECTHOU JEATENbHOCTH;

**[IPUHUMATh MTO3UIINIO COOECETHUKA, TOHUMAsI TIO3UITUIO IPYTrOTo, pa3inyaTh B €ro peun: MHEHUE (TOUKY 3pEHHsI), T0Ka3aTETbCTBO
(apryMeHTsI), (haKThl; TUIIOTE3bI, AKCHOMBI, TEOPHUH;

**QMpEEISATh CBOU JECHCTBUS U ICUCTBUSA MapTHEPA, KOTOPHIECIIOCOOCTBOBAIN WM MPEMSITCTBOBAIN MPOIYKTUBHON KOMMYHUKAIUU;



**CTPOUTDH NMO3UTHUBHBIE OTHOIICHHSI B MPOIECCE YIEOHOM U MO3HABATEIbHON e TEIIbHOCTH;

**KOPPEKTHO U apPTYMEHTUPOBAHHO OTCTAaWBATh CBOIO TOUKY3PEHHUS, B TUCKYCCUM YMETh BBIABUTATh KOHTPApTyMEHTHI, iepedpazupoBaTh
CBOIO MBICIIb (BJIaJIEHHE MEXaHU3MOM 3KBUBAJIEHTHBIX 3aMEH);

**KPUTUYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM MPU3HABATH OMIMOOYHOCTH CBOETO MHEHUS (€CITM OHO TaKOBO) U
KOPPEKTUPOBATh €r0;

se[Ipe/IaraTh AJIbTEPHATUBHOE PEIICHHE B KOHPIUKTHON CUTYAIIUH;

**BLIJICIIATH OOIIYIO TOUKY 3pEHHS B JUCKYCCHH;

**]IOTOBApUBATHLCS O MPABUIIAX U BOIIPOCAX JIJIsl OOCYKIEHUSIB COOTBETCTBUU C IOCTABICHHOW Mepe 1 IpyIIoi 3a1auei;

**OpPraHU30BBIBATH YUeOHOE B3aUMOICUCTBHE B IpyIiie (ONpeAensaTboOIIne eI, pacupeesaTh poJid, JOTOBApUBATHCS IPYTC APYTOM U T. 11.);
*eyCTPAHATh B paMKax JUaJIOra pa3pbiBbl B KOMMYHUKALIMN,00yCIOBIEHHbIE HETOHUMAaHUEM/HEPUSATUEM CO CTOPOHBI COOECETHUKA 3a/1auH,
(dbopMBI WK coZlep KaHUs TUAJIora.

12. YMeHne 0CO3HaHHO UCTIOIB30BaTh PEUEBbIE CPEJCTBA B COOTBETCTBUUC 33/1a4y€ii KOMMYHHMKALIUU JIJIS1 BBIPAXKEHUSI CBOUXUYBCTB, MBICIIEH U
MOTpeOHOCTEHN TSl TUTAHUPOBAHUS U PETYISIITUMCBOCH IEATEIbHOCTH; BJIaJICHHE YCTHOM U MMCbMEHHOM pPeubl0, MOHOJIOTUYECKOW KOHTEKCTHOM
peubto. OOyJaroMiicss CMOXKET:

**QIpeIeTIATh 3a]]a4y KOMMYHHUKAIIMK U B COOTBETCTBUHU C HEHOTOMPATh peUeBbIe CPE/ICTBA;

**0TOMPATH U UCIIOIB30BATh PEUEBBIC CPEJICTBA B MPOIIECCE KOMMYHUKAIIUU C APYTUMH JIIOJIbMU (JIUAJIOT B Mape, B MAJION TPYIIIEH T. 1.);
*e[IpECTABIISITh B YCTHOM MM MUCbMEHHOM (pOpMe pa3BEepHYTHIN IJIaH COOCTBEHHOM J1€ATEIbHOCTH;

**CO0JII0/IaTh HOPMBI TyOIMYHOMN peuu, periiaMeHT B MOHOJIOTE! AUCKYCCHH B COOTBETCTBHMU C KOMMYHUKATUBHOW 3a/1aueii;

**BBICKA3bIBATh 1 OOOCHOBHIBATH MHEHUE (CYXKICHHE) U 3allpallluBaTh MHEHHE MMapTHEPa B paMKax JUajora;

**[IpUHUMATh PEILICHUE B XOJI€ IUAJIOra U COIIACOBBIBAThH €r0C COOECETHUKOM;

**C03/1aBaTh MMCbMEHHbIE «KJIMIIUPOBAHHBIE)» U OPUTHHAIBHBIETEKCTHI C UCIIOJIb30BAaHMEM HEOOXOUMBIX PEUEBBIX CPE/ICTB;

**1ICTI0JIB30BATh BepOaNIbHBIE CPEACTBA (CPEACTBA JIOTUUECKONCBS3H) JJIsl BBIJICTICHHSI CMBICTIOBBIX OJIOKOB CBOETO BBICTYILICHUS;
**1ICTIOJIB30BATh HEBEPOAIBLHBIE CPEACTBA WM HATJISTHBIE MaTEPHAIIBI,IIOJITOTOBICHHBIE/OTOOPAHHBIE TIO]T PYKOBOJACTBOM YUHUTEIIS;

*e/1€JIaTh OLIEHOYHBIN BBIBOJI O JJOCTHKEHHUH LIEJIM KOMMYHHUKAIIMY HEOCPEICTBEHHO ITOCIIE 3aBEPIICHUS] KOMMYHUKAaTUBHOIOKOHTAKTA U
00OCHOBBIBATSH €TO0.

13. ®opmupoBaHue U pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCTIOIb30BaHUs NH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TexHonorui(mnanee — UKT).
OO0y4arnMiics CMOXET:

ee[IcJICHANIPABJICHHO UCKATh U UCIOJB30BaTh NH(OPMAIIMOHHBIE pEeCypChl, HEOOXOAUMBIE JJIsSl PEIICHUS YUEOHBIX U MPAKTUYECKUX 3a/1a4 C
nomouipto cpeacts UKT;

**BLIOMPATH, CTPOUTH U UCIIOJIB30BATh aJIEKBATHYIO HH()DOPMAITMOHHYIO MOJEIb JUIS TePEaadn CBOMX MBICIICH CPEICTBAMH €CTECTBEHHBIXH
(bopMaNIbHBIX S3BIKOB B COOTBETCTBUH C YCIOBUSIMH KOMMYHUKAIINH;

**BBIJICISITH HHPOPMAITMOHHBIN aCMIEKT 33a/1a4H, ONEPUPOBATHIAHHBIMU, UCTIOIB30BATh MOJICIIb PEIICHHUS 3a/1a4H;

**}ICII0JIb30BAaTh KOMIIBIOTEPHBIE TEXHOJOTHH (BKJIIOUasl BBIOOPAIEKBATHBIX 3a/1a4€ MHCTPYMEHTAIBHBIX TPOTPAMMHO-ANMNAPATHBIX CPEICTB U
CEpBHUCOB) ISl pelieHust ”HHOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX YY4EOHBIX 3a/1adu, B TOM YHCJIC: BBIUMCICHNE, HAIMCAHUE TTUCEM, COUMHEHUH,
JOKJIaJIOB, pedepaToB, co3laHue IPEe3eHTAIUHN U JIp.;

**1ICII0TH30BaTh NHPOPMAIIHUIO C YIETOM ITHUECKHUX U TIPABOBBIX HOPM;



**C03/1aBaTh WH(OPMAIIMOHHBIE PECYPCHI Pa3HOTO TUIIA U JJISIPa3HbIX ayAUTOPUiA, COOII0aTh THPOPMALIMOHHYIO TUTHEHY U TIPaBHIIa
nH(pOpMaIMOHHON 6€30MaCHOCTH.

IIpenmeTHbIe pe3yabTaThl 00yUeHUs (U3UKE B OCHOBHOM IIKOJIE.

Buvinycknuk nayuumes.

*ecO0JII0/1aTh MIpaBuiia 0€30MACHOCTH U OXPaHbI TPYJla IpU padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

**[IOHUMATh CMBICJI OCHOBHBIX (DU3NYECKUX TEPMUHOB: (PU3NUYECKOE TENI0, PUINYECKOE SIBICHHE, (DU3NUECKas BEIMUNHA, €IMHULIBI U3MEPEHUS;
*epaco3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIINUTH MTPH MOMOIIH (PU3NUECKUX METO0B; AaHATU3UPOBATH OTJEIbHBIE ATABITIPOBEICHUS
UCCJIEIOBAaHUM M UHTEPIIPETUPOBATH Pe3yIbTaThl HAOJIOICHUN U OTIBITOB;

**CTaBUTb OIBITHI 110 UCCIIETOBAHUIO (PU3NYECKUX SIBICHUN MIN(PU3NUECKUX CBOMCTB Tell 6€3 UCTIOIB30BaHUS MPSMbIX U3MEPEHUMN;IIPH 3TOM
dbopmynupoBaTh podIeMy/3a1ady yueOHOTO SKCIEPUMEHTA; COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000PYA0BaHUS;

MPOBOAUTH OMBIT U (HOPMYITHUPOBATH BHIBOJIBI.

[Ipumeuanue. [Ipu npoBegeHNN uccaeA0BaHUs PUINIECKUX SBICHUN U3MEPUTEIbHBIC TPUOOPHI UCMOJIB3YIOTCS JIUIIH KaK JATYUKU U3MEPEHUS
($u3NYECKUX BEIMUYMH. 3alMCH MTOKAa3aHUM MPSAMBIXU3MEPEHUN B 3TOM cllydae He TpeOyeTcs;

**[IOHMMATh POJIb SKCIIEPUMEHTA B MOJIYYEHUH HAYYHOU HH(OPMALINH;

**[IPOBOJIUTH MIPSIMBIC U3MEPEHUS (PU3NUECKUX BEIIMYUH: BPEMsi, pACCTOSIHHE, Macca Tesa, 00beM, CHIla, TeMIeparypa, arMochepHoeIaBICHHE,
BJIQXKHOCTH BO3/yXa, HAMPsHKEHUE, CHIIa TOKA,paTuallioOHHbIN (OH (C UCIIOIB30BAHUEM JTO3UMETPA); IIPH 3TOMBBIOUPATH ONITUMAJIBLHBIN C11OCO0
M3MEPEHHUS U UCIIOIb30BaTh MPOCTENIIMEMETOAbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

**[IPOBOJIUTH UCCJIEIOBAHNE 3aBUCUMOCTEN (PU3MUECKUX BETUYHH C UCIIOJIb30BAHUEM MPSMBIX H3MEPEHHIA: IPU ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUPOBATH PE3YJIbTATHI MOJIYYCHHONU 3aBUCUMOCTH (DU3UUECKUX BETMYHMH B BUE TaOJIHIl U TPa(UKOB, 1€IaTHBBIBOIBI 110
pe3ynbTaTaM UCCIIeI0BaHNUS;

**[IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIMUMH:NIPU BBIMOIHEHUH U3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs
MPEeAJIOKEHHON MHCTPYKIMHU, BEIYUCIISTh 3HAYEHUEBEIMYUHBI U aHAJTU3UPOBATH MOJYUYECHHbIE PE3YIbTAThl C YYETOM

3aJJaHHOM TOYHOCTH U3MEPEHUI;

**aHAIM3UPOBATH CUTYALIUU IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HaBaTh B HUX MPOSIBICHUE U3YUEHHBIX (PM3HUECKUX SIBICHUIN WK
3aKOHOMEPHOCTEHN M MPUMEHSATh UMEIOIINECS 3SHAHUSIIIIS UX OObSICHEHHUS,

**[IOHUMATh IPUHIIMIIBI ACHUCTBHS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB, YCIOBHUS UX 0€30MaCHOTO MCIIOIb30BaHUS B IOBCETHEBHOM KU3HH;
**1ICTI0JIb30BATh IIPH BBIIIOJIHEHUH YUE€OHBIX 33/1a4 HAYYHO-MTOMYJISPHYIOIUTEPATYPY O PU3NYECKUX SIBJICHUSIX, CIPABOYHBIEMATEPUAIIbI, PECYPChI
WNHurepHera.

du3nka u ee poJib B NO3HAHMUOKPY KAKOIIEr0 MUpPa

[IpenmeTHbIMU pe3yiabTaTaMU OCBOCHUS TEMBI SIBIISIIOTCS:

NOHUMaHHE PU3NYECKUX TEPMUHOB: TEJIO, BEIIECTBO, MATEPHUS;

———yMEHHE MTPOBOUTH HAOIOIeHUsT (PU3MUECKUX SIBIICHUI; U3MEPATh (DU3UYECKUE BEJIMUYNHBI: PACCTOSIHHE, TPOMEKYTOK
BpPEMEHU,TEMIIEPATYPY; ONPENEISATh LEeHY JeIEHHUs KAkl IprOopac y4eToM MOTPEeIHOCTH U3MEPEHNUS;

MOHMMAaHKE POJIM YUEHBIX Halllel cTpaHbl B pa3BUTHH COBPEMEHHOUN (PU3MKH U BIUSHUU HA TEXHUYECKUN U COLIMATIBLHBIN Mporpecc.
Mexanu4yeckne siBJIeHUS

[IpenmeTHbIMU pe3ybTaTaMU OCBOEHUS TEMBI SIBIISIIOTCS:




MMOHUMAHUE U CTIOCOOHOCTh OOBSACHATH (PU3UUECKUE SBJICHHS: MEXaHUUECKOEe JBIKCHHE, PABHOMEPHOE U HEPAaBHOMEPHOEABHUIKEHHUE,
HWHEPIUs, BCEMUPHOE TATOTEHHE, PaBHOBECHE TEJl, IPEBPAIICHUE OJTHOTO BUIa MEXaHHYECKON YHEPTUU B IPYroi, aTMochepHOeaBICHHUE,
JABIICHUE KUJKOCTEH, ra30B U TBEPJIbIX TEJ,IJIaBaHUE TEJl, BO3/yXOIJIABAHUE, PACIIONOKEHHUE YPOBHS KHUIKOCTH B COOOIIAIOIINXCS COCYIaX,
CYyIIIECTBOBAHWE BO3AYIITHON 000JI0UKH 3eMJIH, CITOCOOBI YMEHBIIIEHUS M YBEITUUCHUS JIaBIICHHUS;

MTOHUMAHUE U CTIOCOOHOCTH OMMUCHIBATH M OOBACHITH GU3UYECKUE SIBJICHUS: TTOCTYMATEIbHOE IBI)KCHHIE, CMEHA JHSI U HOUM Ha3emJie,
CBOOOJIHOE TaJIEHUE TeJ, HEBECOMOCTb, ABUKEHUE MOOKPYKHOCTHU C MOCTOSTHHON MO MOIYJIIO0 CKOPOCTHIO, KOJIEOAHUSI MATEMAaTUYECKOTO U
MPY>KUHHOTO MasiTHUKOB, PE30HAHC (B TOM YHCIIE3BYKOBOI ), MEXaHUYECKHE BOJIHBI, IJTUHA BOJHBI, OTPAXKEHHUE 3BYKa, 3XO0;

3HaAHUE U CIIOCOOHOCTD JIaBaTh ONPECICHUs/ONMUCaHms GU3NICCKUX TTOHATHH: OTHOCUTEIHHOCTH IBM)KCHUS, TIepBasi KOCMUYECKas
CKOPOCTh, PEaKTUBHOE JIBIDKCHHE; QU3HMUECCKUX MOJIeIel:MaTeprallbHas TOUKa, CHCTEMa OTCUETa; PU3MUCCKUX BEJIUYHMH: TIEpeMeIeHuE,
CKOpPOCTh PABHOMEPHOT'O PSMOJIMHENHOTO JIBUKEHUS, MTHOBEHHAs! CKOPOCTh U YCKOPEHHE MIPU PABHOYCKOPEHHOMITPSMOJIIMHENHOM JIBUKECHUU,
CKOPOCTb M IIEHTPOCTPEMUTEITLHOCYCKOPEHHE TP PABHOMEPHOM JBHXKEHUHU TEJIA 110 OKPY>KHOCTH,UMITYJIbC;

———yMEHHUE U3MEPSTh: CKOPOCTh, MTHOBEHHYIO CKOPOCTh M YCKOPEHHE ITPU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKECHUH,
LEHTPOCTPEMUTEIBHOCYCKOPEHUE TTPU PABHOMEPHOM JIBUKEHHH TOOKPY>KHOCTH, MACCY, CHILY, BEC, CUITY TPEHUS CKOJIBKEHHUS, CUITYTPEHUS
KaueHUsl, 00beM, TUIOTHOCTh TeJIa, PaBHOACUCTBYIONIYIO CHJI,ACHUCTBYIONINX Ha TEJIO, MEXaHUYECKYIO pabOTy, MOITHOCTb, MJI€YOCUIIbI, MOMEHT
cwibl, KITJI, moTeHIMaIbHYIO M KHHETHYECKYIOAHEPTHIO, aTMOC(hEpHOE JTaBJIeCHHE, JaBJICHUE KUIKOCTH HA JTHOW CTCHKH COCya, CHITy ApXHMea;
BJIaJICHUE PKCIIEPUMEHTAILHBIMU METOJAMU UCCIIEAOBAHUA3aBUCUMOCTH: MPOUICHHOTO MTYTHU OT BPEMEHH, YITMHEHUS TIPY>KUHBI OT
MPUII0KEHHOW CHJIBI, CHJIBI TSYKECTH TEJIa OT €r0 MaccChl,

CHJIBI TPEHUS CKOJIBKECHHS OT IIOIIAJN COMMPUKOCHOBEHHS TEIM CHIIBI, IPYHKUMAIOIIEH TEJI0 K MTOBEPXHOCTH (HOPMAJIBHOTO JaBJICHUS), CHUIIBI
Apxumena or 00beMa BEITECHEHHOW TEJIOM BOJIBI, yCIIOBHMIUIABAHUS TeJIa B KUIKOCTH OT JICHUCTBUS CHUIIBI TSHKECTHHU CUIIBI ApXuMea,
3aBMCHUMOCTH TEPUOa U YaCTOThI KOJICOAHUIMAasATHUKA OT AJIMHBI €r0 HUTH;

BJIaJICHUE SKCIIEPUMEHTAIbHBIMA METOAAMH MCCIIEAOBAHUAIIPU ONPEACICHUHA COOTHOILICHUS CUJT U TIJIEY, JUIsl PABHOBECHS pblyara;
MMOHUMAHHE CMBICIIa OCHOBHBIX (DH3MUYECKHUX 3aKOHOB: 3aKOHBI HbIOTOHA, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOH [ 'yKa, 3aKOHCOXpaHCHUS
MMITYJIbCa, 3aKOH COXpaHEHUs IHEPTuH, 3aK0oH [lackasns,3akoH ApxuMeaa U yMEHHUE MPUMEHSTh UX Ha MPAKTUKE;

BJIaJICHUE CITOCOOAMU BBITIOJIHEHHS Pacu€TOB MPU HAXOXKJICHUH: CKOPOCTH (CpeHEN CKOPOCTH), IMTYTH, BPEMEHH, CUJTBI TSHKECTH, BEca Tera,
IJIOTHOCTH TeJa, 00beMa, MacChl, CUIIBI YIIPYTOCTH,PAaBHOICHCTBYIOMICH CHJI, ICHCTBYIONIMX Ha TEJIO, MEXaHUIECKOUPAOOTHI, MOIITHOCTH,
YCJIOBUSI pABHOBECHS CHJI Ha phryare, MomeHTa cuJiibl, KITJ[, KWHETUYEeCKOM U MOTEHINAIbHON SHEPTUH, T1aBIICHUS, JABJIICHUS )KUJKOCTHA HA JTHO
U CTEHKH COCY/a, CHJIbI ApXuMesa B COOTBETCTBUHM C IMMOCTABJICHHON 3a7a4eil HA OCHOBAHHMH MCIIOJIb30BaHUS 3aKOHOB (PU3UKWU;

———yMEHHUE HaXOJUTh CBA3b MEXIY PU3NUECKUMHU BEIIMUMHAMU:CUIION TSHKECTH M MacCOM Tella, CKOPOCTH CO BpPEeMEHEM U ITyTeM,IUIOTHOCTH
TeJla C €ro Macco M 00bEMOM, CUJION TSAKECTH U BECOMTEIA;

———yMEHHE NEePEeBOIUTh (PU3MUECKHE BEIMUNHBI U3 HecucTeMHbIX B CU 1 Hao0opoT;

MMOHUMAHUE MPUHIIMIIOB ICUCTBUS JUHAMOMETPA, BECOB,BCTPEUAIOIINXCS B TTOBCEIHEBHON KU3HH, pblyara, 0J10Ka, HAKJIOHHOM IITOCKOCTH,
OapomeTpa-aHepoua, MAHOMETPA, MOPITHEBOTOKUIKOCTHOTO HACOCA, THAPABIMYECKOTO Mpecca U CrocoO0B obecreueHus: 6e30MacHOCTH TIPH
X UCIIOJIb30BaHUH;

——yMEHHUE NMPUBOAUTH MPUMEPHI TEXHUYECKUX YCTPOUCTB U KUBBIX OPraHU3MOB, B OCHOBE MEPEMENIEHUS KOTOPBIX JICKUT MPUHIUIL
PEaKTUBHOTO JBIDKCHHS; 3HAHUE U YMEHHE OOBSACHSITh YCTPONCTBO U ACHCTBUE KOCMHUYECKHX PAKeT-HOCUTENIEH;

———YyMEHHUE UCIOIb30BaTh MOJyYEHHbIC 3HAHUS B TOBCEAHEBHOMKU3HU (OBIT, SKOJIOTHS, OXpaHa OKPYKAIOIIEH Cpe/ibl).




TenuioBble siBJIEHUS

[TpenmMeTHBIME pe3ybTaTaMU OCBOEHUS TEMBI SIBIISIOTCS:

NOHMMAHHE U CITIOCOOHOCTh OOBSICHATH PU3NUeCKue ABIeHUA: AU Py3us, OobpIas COKMMAEMOCTb I'a30B, Majlas CKUMAEMOCTb KUAKOCTEH
Y TBEPABIX TeJ, KOHBEKLUS, U3JIyY€HUE, TeIUIONPOBOIHOCTh, U3MEHEHHE BHYTPEHHEN SHEPIUH Tella B Pe3yiIbTaTe

TEIUIONepeaut UM pabOoThl BHEIIHUX CUJI, HCTIapeHue (KOHAEHCcalus) U IUIaBlieHHe (0TBEpAEBaHNE) BEILECTBA, OXJIAXAECHUE )KUKOCTU IPU
UCIIAPEHUH, KUIIEHHE, BbINAIEHUE POCHI;

BJIa/ICHUE SKCIIEPUMEHTAIbHBIMA METO/IAMH UCCIIEOBAHUSAIPH ONPEAEIIEHUN Pa3MEPOB MAJIBIX TEJ, 3aBUCUMOCTH OTHOCUTEIBHON
BJIKHOCTHU BO3/yXa OT JaBJIEHUs BOJISHOTO Mapa, COJIeprKallerocs B BO3yXe IpH JaHHON TeMIepaType; 1aBJIeHHs HAChIIEHHOI'O BOJSHOTO
napa; ornpese’eHus yAeIbHON TeMI0eMKOCTHBEIECTBA;

TIOHMMAaHHE MPUYNH OPOYHOBCKOTO JABM)KEHHSI, CMAUYMBAaHUSAN HECMAUUBAHUS TEJT; Pa3IU4Msl B MOJIEKYJIIPHOM CTPOEHHH TBEPJBIX TEII,
KHUJIKOCTEH U Ta30B;

TIOHUMaHHE MPUHIMIIOB AEUCTBUS KOHIEHCAIIMOHHOTO U BOJIOCHOTO TUTPOMETPOB, IICUXPOMETPA, IBUTATENsl BHYTPEHHEIO CrOpaHus,
MapoBOU TYpOMHBI U CTIOCOOOB oOecreueHns1 6€30MaCHOCTUIIPH UX UCTIOIb30BaHUY;

——yMEHHE U3MEPATH: TEMIIEPATYPy, KOJIUUYECTBO TEIUIOTHL YAECIbHYIO TEIUIOEMKOCTh BELIECTBA, YACIbHYIO TEIUIOTY IJIABJICHUS BEIIECTBA,
BJIa)KHOCTB BO3/1YXa;

TIOHMMaHHUE CMbICJIAa 3aKOHA COXPAHEHHUS U MPEBPAILEHUSIPHEPTUH B MEXaHUUYECKUX U TEIUIOBBIX MPOIeccax U yMEHHUE IPUMEHSTh €Tro Ha
NPaKTHKE;

OBJIJICHHE CIIOCOOAaMU BBITTOJIHEHUS pACUETOB JIJIsl HAXOXKACHUS: YIeIbHOMN TEIJI0EMKOCTH, KOJIMUYECTBA TEIUIOThI, HEOOXOAUMOTO JIs
HarpeBaHMs TeJla WIM BBLAEISEMOI0 UM MPH OXJIAXKIEHUH, YACIbHON TEIIOTHI CTOpaHHs TOIUINBA, YCIbHOM TEIUIOTH TUIABJICHHSI, BIAKHOCTH
BO3/lyXa, YIAEIbHOM TETUIOTHI mapoobpazoBanusu koHaeHcauu, KI1J[ TemmoBoro qsurarens;

——yMeHue nosb3oBaThesi CU u nepeBoauTh €AMHULIBI U3MEpPEHUS (U3NUYECKUX BEIUYMH B KPATHBIE U JJOJbHBIE €IMHULIBI;

——YMEHHE UCIOIb30BaTh MOJIyY€HHbIEC 3HAHUS B MIOBCEAHEBHOMKU3HU (OBIT, 9KOJIOTHS, OXpaHa OKPYIKAIOLIEH cpeibl).
DJIEKTPOMATHUTHBIE SIBJICHUS

[TpenMeTHBIMU pe3yabTaTaMH OCBOEHUS TEMBI SBIISIFOTCS:

NOHUMaHHUE U CIOCOOHOCTh OOBSACHATH (PU3UUECKUE SIBJICHUSA: AIEKTPU3AIUS TeJl, HArPEBaHUE MPOBOJHUKOB IEKTPUIECKIM TOKOM,
ANEKTPUUECKUNA TOK B METAJIAX, SJIEKTPUYECKHE SIBICHUS C ITO3ULUN CTPOEHUS aTOMA, JEHCTBUS IIEKTPUUYECKOTO

TOKa, HAMarHWYEHHOCTD Keje3a U CTalli, B3aUMOJEeICTBIE MAarHUTOB, B3aUMO/CHCTBIE MMPOBOHUKA C TOKOM M MArHUTHOM CTPENIKU,IeCTBHE
MarHMTHOTO MOJIS HAa TPOBOJHUK C TOKOM, MPSIMOJIMHEHHOE paclpocTpaHeHHe cBeTa, 00pa30BaHNUE TEHU U MOJIYTEHU, OTPAKEHHE U
IPEIOMIIEHUE CBETA;

NOHUMaHHUE U CIOCOOHOCTH OMHCHIBATh U OOBACHATH (PU3UUECKUE SBICHUS/TIPOLIECCHI: AIEKTPOMAarHUTHAS MHIYKIUS, CAMOMH TYKIIHS,
NpeioMIIEHHE CBETA, IUCIIEPCHUs CBETA, MOIJIONICHHE U UCITyCKaHUE CBETAa aTOMaMU, BO3HUKHOBEHHE JTUHEHYATHIX CIIEKTPOB

UCITYCKaHUS M TOTJIOLICHHS,

3HAHUE U CIIOCOOHOCTH JaBaTh OMPEACICHU/ONMICaHNs PU3NIECKIX NOHATUI: MAarHUTHOE TI0JIe, TMHUY MarHUTHOW MHAYKIUH,
OJIHOPOAHOE U HEOJTHOPOAHOE MAarHUTHOE T10JIe, MAaTHUTHBIMIOTOK, IEPEMEHHBIN 3JIEKTPUYECKUI TOK, 3JI€KTPOMarHUTHOETIONE,
3JIEKTPOMArHUTHBIE BOJIHBI, JIEKTPOMAarHUTHbIE KOJIe0aHuUs,paAOCBA3b, BUIUMBIN CBET; PU3NUECKUX BEJIMYMH: MarHUTHASMHAYKLINUS,
UHIYKTUBHOCTD, IIEPUO/I, YACTOTA M aMIUIUTY/1a YJIEKTPOMAarHUTHBIX KOJICOAHUH, TIOKA3aTeIH MPEIIOMIICHUS CBETA;




3HaHuEe GOPMYIUPOBOK, TIOHUMAHUE CMBICIIA U YMEHHUE IPUMEHSTh 3aKOH IIPEJIOMIIEHHsI CBETa U IpaBuiio JIeH1a, kBaHTOBbIXIIOCTY1aTOB bopa;
TIOHUMaHHUE CMBICJIA OCHOBHBIX (DU3MUECKUX 3aKOHOB M YMEHHE IIPUMEHATh UX Ha NPAKTUKE: 3aKOH COXPaHEHMsI AIEKTPUUECKOI0 3apsia,
3akoH OMa JUIsl yJacTKa 1enu, 3akoH Jxoyns—Jlenna, 3akoH oTpakeHHsI CBETA, 3aKOH MPEJIOMIIEHHUS CBETA, 3aKOH MPSIMOJIUHENHOTO
pacnpoCTpaHEHHUs CBETA;

———yMEHHE U3MEPATH: CUITY FIEKTPUUECKOIO TOKA, JIEKTPUUECKOE HANIPSIKEHUE, dJIEKTPUUECKHUN 3apsl, JJIEKTPUYECKOE COITPOTUBIICHUE,
dbokycHOE paccTosiHUE COOUPAIOIIEH JIMH3BI, ONTUYECKYIO CHITY JIMH3BI;

BJIQJICHUE DKCIIEPUMEHTAIBHBIMU METOAAMH UCCIIEA0BAHUA3aBUCUMOCTH: CUJIBI TOKA HA YYAaCTKE LEMN OT JJIEKTPUYECKOTO HAIIPSKEHNUS,
DIIEKTPUYECKOTO CONPOTHUBIIEHHS IPOBOJHUKA OT €TOMJIMHBI, IUIOMAAH ITONIEPEUYHOTO CEYEHUs] U MaTepUalla, 3aBUCUMOCTH MarHUTHOTO J€HCTBUSA
KaTyIIKU OT CHJIbI TOKA B LIETIH, H300pa’KE€HUs OT PaCHOI0KEHUS JIAMIIbl HA PA3JIMYHBIX PACCTOSHUSAX OTJIMH3BI, YIJIa OTPAXEHUsI OT yria
IIaJICHUS CBETA Ha 3€pPKaJIO;

MIOHMMaHUe MPUHIIMIA AEHCTBUS JIEKTPOCKOIA, SJIEKTPOMETPA, FaIbBAHUYECKOTO IEMEHTa, aKKyMYyJIATOpa, OHApHKa, peocTara,
KOHJIEHCATOPa, JIaMITbl HaKaJIMBaHUs U CIOCOO0B oOecnedeHus: 6€30MacHOCTH MPHU UX HCIIOIb30BAHUN;

3HAHWE HA3HAYEHUS, yCTPOMCTBA U MIPUHLINIA TEUCTBUS TEXHUYECKAX YCTPOMCTB: JIEKTPOMEXaHUYECKUI UHAYKIIMOHHBIN T€HEPATOP
NIEPEMEHHOI0 TOKa, TpaHCc(hOpMaTop, KoJIedaTeIbHbII KOHTYP, JETEKTOP, CHEKTPOCKOI, ClIEKTporpad;

pa3ianyaTh (POKYC JIMH3bI, MHUMBIN (POKYC U (POKYCHOE PacCTOSTHUE JIMH3bI, ONITUYECKYIO CHITY JIMH3bI U ONITUYECKYIO OCh JIMH3BI,
COOHMPAIOIIYIO U PACCEUBAIOLIYIO JIHH3BI, H300pakeHUs, JaBaeMble COOMPAIOLIEeH U pacceuBaroLIel JTMH30M;

BJIa/ICHUE CITIOCOOAMU BBITIOJHEHUS PACUETOB /Il HAXO0XKACHUS: CHIIbI TOKA, HANIPSLDKEHUSI, COIPOTUBIICHUS] PU NApAJIEIbHOM U
H0CJIeI0BaTEIbHOM COEIMHEHUH MTPOBOIHUKOB, YAEIbHOTOCONPOTHBIIEHUS IPOBOHUKA, pAOOTHI U MOITHOCTH 3JIEKTPUUYECKOIO TOKA,
KOJINYECTBA TEIUIOTHI, BBIACISAEMOTO MIPOBOJHUKOM C TOKOM, EMKOCTH KOH/IEHCATOPa, paboThI JIEKTPHUECKOTO OIS KOHAEHCATOpa, SHEPTUH
KOHJICHCATOPA;

INOHUMAHHE CYTH METOJa CIEKTPAJIbHOTO aHAJIM3a U €r0 BO3MOKHOCTEH;

———YyMEHUE UCIIO0Ib30BaTh IIOJyYCHHBIE 3HAHUS B [IOBCEIHEBHOMN

KU3HU (IKOJIOTHSI, OBIT, OXpaHa OKPYKAIOIIEH Cpeibl, TEXHUKa0E30MaCHOCTH).

KBaHTOBbBIC ABJICHUSA

IIpenmeTHBIMU pe3yabTaTaMU OCBOEHUS TEMBI SIBIISIFOTCSI:

NOHUMaHHUE U CIOCOOHOCTH OMMCHIBATh U OOBACHATH (PU3HUECKUE SIBICHUS: PAIMOAKTUBHOCTh, NIOHU3UPYIOIINE U3TyUCHHUS,;

3HaHHME U CIIOCOOHOCTDH JaBaTh OMPE/EICHHsI/ONUCaHns (PU3NUECKUX MOHATUI: paIMOaKTUBHOCTS, alib(a-, 6eTa- U raMmma-
YacTHIIbL;(PU3NUECKUX MOJEIIeH: MOJIETT CTPOEHUS aTOMOB, nipesioxkenHble [{. Tomconom u O. Pesepdopaom; mpoToHHO-HEUTPOHHAS MOAECIH
aTOMHOTO Spa, MOJIEIIb IIpoliecca ANIEHU sipa aToMaypaHa; GU3NYECKUX BEeIMYUH: MOTTOMEHHAs 1032 U3JTy4eHus], KO3(PHUIIMEeHT KauecTna,
SKBUBAJICHTHAs 1034, IEPUOJ IIOJIypacnaza;

———yMEHHUE MPUBOJIUTH IPUMEPHI U OOBICHATH YCTPOWCTBOM MPUHIIMIT JEHCTBUS TEXHUUECKUX YCTPOMCTB M YCTAaHOBOK: cueTyHK [ eiirepa,
KaMmepa BuibcoHa, my3pIpbKOBasi Kamepa, siICpHbINPEAaKTOP Ha MEUICHHBIX HEUTPOHAX;

——YMEHHE U3MEPSTh MOIIHOCTb JJ03bl PAJMOAKTUBHOTO M3JIy4€HHUsI OBITOBBIM JI03UMETPOM;

3HaHHE (POPMYIUPOBOK, TOHUMAHUE CMbICTIA U YMEHUETTPUMEHSTh!

3aKOH COXPaHEHUsI MacCOBOI'0 YMCIIA, 3aKOH COXPAaHEHHUs 3apsA/ia, 3aKOH PaJUOaKTUBHOIO PACIaja, IPABUIIO CMEILCHUS;




BJIa/ICHUE SKCIIEPUMEHTAIBHBIMUA METO/IaMU UCCIIEI0BAHUAB MPOIIECCEe U3yUEHUS 3aBUCUMOCTH MOIIIHOCTH M3JIy4eHHs MMPOAYKTOB pacmaia
paZioHa OT BPEMEHHU;

MOHMMAHKE CYTH SKCTICPUMEHTAILHBIX METOJIOB UCCIICIOBAHUS YACTHII,

———yMEHHE UCIIOJIb30BaTh MOTYyYEHHbIE 3HAHUS B TIOBCEIHEBHOMN

KU3HU (OBIT, SKOJIOTHSI, OXpaHa OKPYKAIOIIEH cpeibl, TEXHUKA0e30MaCHOCTH U Jp.).

Crtpoenue u 3Boonus BeesienHou

[IpeameTHBIMU pe3ybTaTaMu OCBOCHUS TEMBI SIBJISIFOTCSI:

NPEJICTaBJICHUE O COCTABE, CTPOCHUHU, TPOUCXOKICHUH 1 Bo3pacTe CONHEUHON CUCTEMBI;

———yMEHHUE MPUMEHATH HU3NUECKHE 3aKOHBI /ISl 00bSICHEHUS IBMKEHUSI T1aHeT COJIHEYHOM CHCTEMB;

3HAHKE U CITIOCOOHOCTH JJaBaTh OTPECIICHUSI/ONMUCAHUS (PU3UICCKUX MTOHATHIT: TEOIEHTPUUYECKAS U TEIIMOICHTPUYECKAS CUCTEMBIMUPA;
oOwsicuenue cytu dpdexra X. Jomnepa; 3nanue GopMynupoBKU U 00bsICHEHHE CYyTH 3aKoHa J. Xab0ma;

3HAaHUE, YTO CYIECTBEHHBIMH IMapaMeTpamMu, OTIIMYAIOIIUMU3BE3 B OT TIAHET, SIBJISIIOTCS UX MAaCcChl 1 HICTOYHHUKHU YHEPTUH(TEPMOsIICPHBIC
peaKIuy B HEAPAxX 3BE3/ U PaJAMOAKTUBHBIC B HEJPAXIUIAHET), 4TO 3aKOH . Xa00:1a sIBUIICS KCTICPUMEHTATbHBIM

MOATBEPKICHUEM MOJIENI HECTAIMOHAPHOU Bceenennoit, oTkpeITOMA. A. @punmanHom;

CpaBHUBAThH (U3HUECKHUE U OpOUTAIBHBIC TAPAMETPHI IJIAHET3EMHOM TPYIIBI C COOTBETCTBYIOIIMMHY ITapaMeTPaMHt IJIaHET-TUTAaHTOB U
HAXOJUTh B HUX 00IIee U pa3InyHOE.

BuvinyckHuk noayuum 603mMoHCHOCHb HAYUUMbCA

**0CO3HABAMb YEHHOCMb HAYYHBIX UCCIEe008AHUL, POIb PUIUKU 8 PACUUPEHUU NPeOCMABIeHUll 00 OKPYICAIouemM Mupe U eesrkidao 8 yayuuieHue
Kauecmea HCU3HU,

**UCNONBL306AMb NPUEMbL NOCIPOEHUS PUZULECKUX MOOEel, NOUCKA U POPMYTUPOBKU OOKA3AMENbCME 8bIOGUHYMbIX UNOMESU MeOPemUYecKUx
861600068 HA OCHOBE IMNUPUYECKU YCINAHOBIEHHbIX (PaKmos,

**CPABHUBAMb MOYHOCNb USMEPEHUS DU3UYECKUX GeIUUUH NOBEIUYUHE UX OMHOCUMENbHOU NOZPEUHOCIU NPU NPOBEOCHUUNDAMBIX U3MePEHULL,
*eCamMOCmMosAMeNbHO NPOBOOUMb KOCBEHHbLE UBMEPEHUSL U UCCIe008AHUS (DUUYECKUX eIUUUH C UCNONb308AHUEM PA3TUYHBIXCNOCOD08
usmMepenus: PusudecKux 8enIuUyUHt, blOUPaAmMy CpeOCmMBaAUIMePEHUs C Y4emom HeoOX00UMOL MOYHOCMU U3MepEeHULl, 0O0CHO8bI8AMb 8b1O0D
cnocoba uzmepenuss, a0eK8amHo20 NOCMAasIeHHOU 3adaye, NPOOOUMb OYEHK) O0CMOBEPHOCIU NOJIYYEHHBIX Pe3VIbmamos,

**QOCHPUHUMAMb UHDOPMAYUIO PUULECKO20 COOEPHCAHUAE HAYUHO-NONYIAPHOL TUumepamype u cpeocmeax Maccosol ungopmayuu,
KpUMu4ecku OYyeHu8ams NOLy4eHHYI0 UHGDOPMAaYUIo,aHalu3upys ee cooepicanue u OaHHbvle 06 UCMOYHUKe UHpopmayuu;

*ec030a8amuv cOOCMEEHHbIE NUCbMEHHbLE U YCIHble COOOUeHUsl O DUSUYECKUX SBTIeHUSAX HA OCHOBE HECKONIbKUX UCTMOYHUKOBUHpOpMayul,
CONnpo8OHCOaAmMsb 8bICMYNJIeHUe Npe3eHmayuell, Y4umoléas 0CoOeHHOCmU ayOumopuu c6epCmHUKO8.

OO6ecnieunTh JOCTHKEHUE TUTAHUPYEMBIX PE3YIbTaTOB OCBOCHHISIOCHOBHON 00pa30BaTEIbHON IPOTPaMMBI, CO3/IaTh OCHOBY JUIS
CaMOCTOSTEIBHOTO YCIEITHOTO YCBOCHHS 00Y4YaIONTUMUCS HOBBIX 3HAHWUH, YMEHUM, BUJOB M CIIOCOOOB JCSITSILHOCTH JIOJDKEH CUCTEMHO-
NESITENBPHOCTHBIN MOAX0/A. B COOTBETCTBUU C 3TUM MOAX0I0M

UMEHHO aKTUBHOCTh 00YYaIONINXCs MPU3HACTCS OCHOBOW JOCTHKEHHS pa3BUBAIOIINX IIeJIei 00pa30BaHUs — 3HAHUS HE MEePEatoTCsIB TOTOBOM
BHUJIE, a TOOBIBAIOTCS YYAIIUMUCS B MTPOLIECCEe MO3HABATEILHON JeATeTbHOCTH.OTHIUM U3 TyTeH MOBBIIICHUS MOTHBAIUU U

3¢ eKTUBHOCTUYUEOHOM 1eATeTbHOCTH B OCHOBHOM IIKOJIE SIBJISIETCS BKIIIOUEHUE

YUAIIUXCS B YYEOHO-UCCAe008AMENbCKYI0 U NPOEKMHYI0 0esimebHOCHb, KOTOPasi UMEET CIEAYIONINe OCOOCHHOCTH




1) nenu u 3a1a4u 3TUX BUIOB AESITEIbHOCTH YUALIUXCS ONPEAEISIOTCS KaK UX JMYHOCTHBIMU MOTHBAaMH, TaK U COLIMATIBHBIMU.DTO O3HAYAET,
4TO TaKas JesTeNbHOCTb JOJKHA ObITh HAIIPAaBJIEHAHE TOJBKO HA MOBBIIIEHNE KOMIIETEHTHOCTH MOJIPOCTKOB B MMPEAMETHOM 00acTu
OIPEJIEJIEHHBIX YU€OHbIX JUCIUIUIMH, HE TOJIbKOHA Pa3BUTHE UX CIOCOOHOCTEMN, HO U HA CO3/1aHHUE MPOIYKTa, UMEIOIIETr0 3HAYMMOCTh IS
APYTHX;

2) yueOHO-HCCIeI0BaTEeNbCKasl U IPOEKTHAS JAESITEIbHOCTHA0KHA ObITh OPraHM30BaHa TaKUM 00pa30M, 4TOOBI yUaIIUECSICMOTIIN pPeaIn30BaTh
CBOM MOTPEOHOCTH B OOIIEHUH CO 3HAYMMBIMH, PEPEPEHTHBIMU TPYNIIAMH OJHOKJIACCHUKOB, YUUTEIEH U T. 1.

Ctpost pa3nu4yHOro poJia OTHOLIEHHS B XO/I€ LI€JIEHANIPABICHHOM,IONCKOBOM, TBOPYECKOM U MPOTYKTUBHOM AESITENIbHOCTH, TOAPOCTKH
OBJIICBAIOT HOPMaMH B3aMOOTHOLIEHUH C pa3HbIMU JOAbMU, YMEHUSIMU EPEXOUTH OT OAHOT0 BUa OOIIEHUS K JpYroMy, IpuoOpeTaroT
HaBBIKM HHAUBUIYAJIbHOM CaMOCTOSTENbHONW pabOThI U COTPYIHUYECTBA B KOJUIEKTHBE;

3) opranu3zanusi yueOHO-UCCIEA0BATEIBCKUX U MPOEKTHBIX Pa0OT IKOJIbHUKOB 00ECIIEYMBAET COUYETAHUE PA3IMYHBIX BUJOB I03HABATEILHOM
NesITeNbHOCTU. B 3TUX BUaX AESATEIbHOCTH MOT'YTOBITH BOCTPEOOBAaHbI MPAKTHUECKHU JTFOObIE CIIOCOOHOCTH MOAPOCT-

KOB, PE€aJIM30BaHbl JINYHBIE IPUCTPACTUSA K TOMY WIM HHOMY BUAYAEATEIBHOCTH.

Coaepxanue Kypca

DuU3NKa 1 ee PoJib B IO3HAHUM OKPY/KAIOIEro MUPa

®dusnka — Hayka o npupoje. Puzndeckue tena u seinenus. Gusndeckue cpoiicTBa Tei. Habmoaenue u onrcanue GU3NIECKUX SIBICHUM.
duznyeckuil FIKCiepuMeHT. MoenupoBaHue sIBICHUA U 00beKTOB pupoabl. Gusndeckue Bennuuubl. U3MepeHus

($U3NYEeCKUX BEJIUYHMH: JUIMHBI, BpEMEHHU, TemrepaTypbl. duznyeckue npudbopsl. MexayHapoHas cucTeMa eInHUL. TOYHOCTh U MOTPEHIHOCTb
u3MepeHnil. duznueckue 3aK0HbI U 3aKkoHOMepHOCcTH. Du3nKa 1 TexHuka. Hayunsiil Mmetos mo3nanus. Ponb pusukus popmupoBaHuu
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH.

Mexanu4yeckue siBJICHUS

Mexanudeckoe BrkeHre. MaTepuaibHas TOUKa Kak MoJieNb (hru3nyeckoro tena. OTHOCUTENIbHOCTh MEXaHUYECKOTO JABMXKEHUSI.
['eonenTpruueckas u reJvoneHTpuyeckas cucreMbl Mupa.Crucrema otcuera. Ousndeckue BEIMUMHBI, HEOOXOAUMBbIE AJI ONUCAHUS ABUKEHUS, U
B3aMMOCBSI3b MEXAY HUMU (IIyTh, IEpEMEIEHUE, CKOPOCTh, YCKOPEHHE, BpeMsl ABMKEeHHs ). PaBHOMepHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHENHOE
nBIKeHue. ['paduky 3aBUCUMOCTUKMHEMATHYECKUX BEJIMYUH OT BpPEMEHH NPH paBHOMEPHOM U PaBHOYCKOPEHHOM JIBMKEHUU. PaBHOMepHOE
JIBH>KEHUE 110 OKpYKHOCTU. MHepuus. uepTtHOCTh TEn. B3aumoneiicteue ten. Maccarena. M3mepenue maccel Tena. [InoTHOCTE BemecTsa.
Cuna. Enqununsl cuiel. MHepumanbHas cucteMma orcueTa. 3akoHbl HproTOHA.

CBobOonHoe nmanenue Ten. Cuia TsHkecTH. 3aKOH BCeMUPHOTo TsAroTeHus. MickyccTtBennble ciiyTHUKH 3emun. Cuna ynpyrocTtH. 3akoHl yka. Bec
tena. HeBecoMocTs. CBsA3b MEXy CUIION TsKecTUN Maccol Tena. Cuila TSKECTH Ha Ipyrux miaHeTtax. JluHamomerp.

CrnoxxeHue AByX CHJI, HAallpaBJIECHHBIX 110 OAHOU npsMoi. PaBHoxelicTByromas cui. Cuna tpeHus. Tpenue ckonpxenus. TpeHnue nokos. TpeHue B
IIPUPOJE U TEXHUKE. HcKkyccmeennvie cnymuuku3emau. Ilepsas kocmuueckas ckopocmo.

Nmnynsc. 3akoH coxpaHeHus: uMnysbca. PeakTuBHoe nBmkeHne. Mexanuueckas pabora. Momuocts. Dueprus. [loTeHnmansHas u
KHHeTn4eckas sHeprus. IIpeBpalenue oqHOTo Bua MEXaHUYECKOM SHEPTUH B IPYroi. 3aKOH COXPAaHEHUs NTOJIHOM MEXaHUYECKON SHEPTHHU.
[IpocTbie MeXaHNU3MBI. Y CIIOBHSI PABHOBECHS TBEPOTO TENA,MMEIOIIETO 3aKPEINICHHYIO OCh IBM)KEHUS. MoMeHT cuibl. LleHTpTsikecTn Tena.
Poruar. PaBHoBecue cuit Ha peruare. Peiuaru B Texuuke, ObITy 1 ipupoje. [loasuxHbie 1 HenoABUKHbIE 0J10KH. PaBeHCTBO paboT nmpu
UCTIOJIH30BAHUU POCTHIX MEXAaHU3MOB («30JI0TO€ IPAaBUIIO» MEeXaHUKH). Buasl pasHoBecus. KoaddunmenT nonesnoro nedcTBus



mexanusma./laBienue. Jlapnenue TBepAbIX Ten. Enunuiel usmepenus nasienus. CriocoObl u3MeHeHus AaBienusd. [laBnenue raza. O0bscHeHHe
JIaBJICHU ra3a Ha OCHOBE MOJIEKYJISIPHO-KMHETUUECKUX NpeacTaBieHuil. [lepenaya naBnenus razamu v xxuakoctsMu. 3akoHIlackans. J[aBnenue
YKUJKOCTU Ha JTHO U CTeHKHU cocynaa. Coobaroiiuecs cocyasl. ATMocdepHoe naBieHre. Meto bl u3MepeHust armocpepHoro aaBiaeHus. OnbIt
Toppuuennu. bapomerp-anepoua,manomerp. ATMochepHoe JaBieHHe Ha Pa3IUYHbIX BbICOTaX. | HapaBinyeckueMexanu3Mbl (pecc, Hacoc).
[TopiuiHeBoOM )KUIKOCTHBIN Hacoc. JlaBneHne UIKOCTU U ra3a Ha MOTPYKEHHOE B HUXTENO. 3aKOH ApxuMesna. Y cJI0oBuUs MJIaBAHUS TEIl.
[InaBanue tenu cynoB. Boznyxomnaanue.Konedarensnoe nmxenne. Konedanus rpysa Ha npyxune. CBoOoanbie konebanus. KonebaTenpHas
cuctema. MadaTHUK. AMIUTUTY1a, IEPUOJ, YAaCTOTa KojeOaHuil. I apmonuyeckue Konebanus.

[IpeBpaiienue 3Hepruu Npu KosiaedaTeI-HOM JIBKEHUH. 3aTyXatomuekoinebanus. BeinyxaeHHble Konebanus. Pezonanc. PacnpocTtpanenue
KosiebaHuil B ynpyrux cpenax. [lonepeunsie u npoosbHbie BoJHBI. [{nrHa BoiaHbI. CBsI3b JJIMHBI BOJHBI CO CKOPOCTHIO €€

pacnpocTpaHeHus: U NEPUOAOM (4acToToil). 3ByKoBbIe BOJIHBI. CKOpPOCTH 3ByKa. BricoTa, TeMOp ¥ rpOMKOCTB 3ByKa. DX0. 3BYKOBOMPE3OHAHC.
TenJioBble siBJIeHUsI

Crpoenue BemiecTBa. ATOMBI U MOJIEKYJbL. OTBITHI, I0Ka3bIBAIOIINE ATOMHOE CTPOCHHUE BEIECTBA. TEIIOBOE ABUKEHUE aTOMOB M MOJIEKYJI.
BbpoynoBckoe asmxenue. uddys3us B razax,)KUIKOCTIX U TBEPABIX Tenax. B3anmoelicTBue 4acTHI] BeleCTBA. ATperaTHbIE COCTOSHUS
BelecTBa. Mojenu CTpoeHus TBEPABIXTEN, KUAKOCTEH U ra3oB. OObICHEHHE CBOMCTB ra30oB, KUJIKOCTEHH TBEP/IbIX TNl HA OCHOBE
MOJIEKYJISIPHO-KMHETUYECKUX npescTaBienuil. Termnosoe aeuxenue. TemnoBoe paBHoBecHe. TemrepaTypa.Buyrpennss sueprus. Pabora u
teronepenaya. TermonpoBogHocts. Konsekuus. M3nyuenue. [Ipumepsl Terionepeaauu B Ipupoe U TeXxHuke. KoanyecTBo TEmioThI.

VY nenbHas TemiaoeMKOCTh.Pacuer koMuecTBa TEIIOTHI PU TEIJIOOOMEHE. Y IefbHas TeIIOTaCrOpaHusl TOIUIMBA. 3aKOH COXPAHEHUS U
MpEBpAICHUS SHEPTUNB MEXaHUYECKHUX U TEIJIOBBIX Mpolieccax. [laBnenune u oTBepieBaHuEe KPUCTATUIMYECKUX TeN. Y IeJbHas TEeIioTa
riaBieHus. Vcnapenne u konaeHcanus. Kunenue. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHHSI OT JAaBJICHUS. Y JIeNIbHAS TEIJIOTa MapooOpa3oBaHMUs.
Bnaxxnocts Bo3nyxa. O0bsICHEHE U3MEHEHHUS arperaTHOr0 COCTOSIHUSIBEIIIECTBA HA OCHOBE MOJIEKYJISIPHO-KUHETHUECKUX MPE/ICTABICHU.
Paboma 2aza npu pacuwupenuu. llpeoOpazoBaHue 2HEPruy BTEIUIOBBIX MalliHaX. [[Burarens BHyTpeHHero cropanus. [lapoBastypouna. KI1/]
TEIUIOBOTO JABUTATENS. DKON02UYeCKUe NPOOIEMbIUCHONb308AHUS MENTIO8bIX MAULUH.

DJIeKTPOMATrHUTHBIE SIBJIEHUSA

OnekTpusanus Guznueckux Tei. J[Ba poaa aNeKTpUUYeCKuX 3apsioB. BzanmoaelcTBre 3apsiyKeHHBIX Tell. JleMMOCThAIEKTPUUECKOTO 3apsia.
DNEKTPOH. 3aKOH COXPAaHEHHUSI SIIEKTPUUECKOTO0 3apsaaa. [[poBoAHUKHU, AUIIEKTPUKU U MOTYTPOBOAHUKH. DNEKTPOCKOI. DIEKTPUUECKOE MOJIe
Kak 0coObIit Bua Matepuu.CtpoeHue atoma. Hanpsoicennocms 21ekmpudeckoeo nojs. JIeicTBre 3IeKTPHUECKOro Mot Ha AIEKTPUIECKUE
3apsiabl. KoHaeHcaTtop. DHeprust 2JICKTPUIECKOTO OISl KOHACHCATOpa. DNEKTPUISCKUM TOK. ICTOUHUKH ToKa. DJeKTpuyeckas Ienby ee
cocTaBHbIE YacTH. HampaBieHue u AeicTBUS dNeKTpuueckorotToka. Hocurenu snektpuueckux 3apsaoB B Metamiax. Cumia Toka.
DIEKTpUUECKOE HANPsHKEHUE. DIEKTPUUECKOE COMTPOTUBICHUETTPOBOAHUKOB. EUHUIIBI CONPOTUBIIEHUS. 3aBUCUMOCTh CHJIbI TOKAOT
HanpsbkeHus. 3akoH Oma 715 ydacTka 1enu. Y aenbHoe conpotuieHue. Peocratel. [locnenoBarensHoe u napauiebHOE COSIMHEHUE
MIPOBOTHUKOB. PaboTa 3JIEeKTPHUUECKOTO TOJIS 10 MTePEMEIEHUIO SJIEKTPUUECKUX 3apsA10B. MOIIHOCTH 3MIeKTpuueckoro Toka.Harperanue
MPOBOIHUKOB AJIEKTPUUYECKUM TOKOM. 3akoH J[koyns—IJlenna. DnexTpuueckue HarpeBaTelbHbIE H OCBETUTENbHBICTIPHOOPHL. KopoTkoe
3ambikanue. [IpaBuna 6e3onacHOCTH TP paboTe € AIEKTPONPUOOPAMH.

OneiT OpcTena. MarauTtHoe noje. MHAyKIMsS MarHUTHOTO MoJis. MarHuTHOE T0JIe MPSIMOTro TOKa. MarHUTHOE TMOJI€ KaTYIIKK C TOKOM.
[TocTostHHBIE MarHUTBHL. MarHuTHOE MOJIE MOCTOSIHHBIX MarHUTOB. MaruutHoe nose 3emin. BzanmoaelicrBue MarauToB. J(eficTBUE MarHUTHOTO
TI0JIsI HA TIPOBOIHHK C TOKOM. DJIeKTprUUecKuiiaBuTrarens. OTHOPOIHOE U HEOTHOPOAHOE MarHuTHOE Toiie. [IpaBmiio 6ypaBunka. OOHapykeHue



MarHuTHOTO 1oJisl. /elicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM U JIBIXKYLIYIOCA 3apsbKeHHY0 yactuly. Cuna Amnepa u cuna Jlopenya.
[IpaBuno nepoiipyku. Maruutssiii notok. OnbiTel @apanes. DieKkTpoMarHuTHassMHAYKUMs. Hanpasienre nHAYKIMOHHOTO ToKa. [TpaBuio
Jlenna. SIBneHue caMOMHIYKIIMU. DJIeKTpoMaruuTHbie kosiebanus. Konebdarensublit kKoHTYp. [lepemennslii Tok. ['eHepaTop mepeMeHHOro ToKa.
[TpeoGpazoBaHusIIHEPTUH B dNIeKTporeneparopax. Tpancdopmarop. [lepenaua snekTpudeckoil SHEPTUU HA PACCTOSTHUE. DIEKTPOMArHUTHOE
noJie. DIEKTPOMArHUTHBIE BOJIHBI. CKOPOCTh pacCIpOCTPaHEHUS SJIEKTPOMArHUTHBIX BOJH. BilMsgHNE 3JIEKTPOMAarHUTHBIX U3Ty4YE€HU HA
XKUBbleOPraHU3MblL. [losydeHne 31eKTpoMarHuTHBIX KosieOanuil. [IpuHIUITBI paguoCBsI3U U TENEBUIEHUS . DIIEKTPOMarHuTHas IpUpoja CBETa.
Ckopoctb cBeta. Ucrounuku ceta. [IpsmonnneliHoe pacripocTpanenue ceeta. OTpakeHue cBeTa. 3aKOH OTpakeHus cBeta. [1nockoe 3epkaio.
N3o6paxenue npeamera B 3epkaie. [Iperomienue cBeta. 3akoH npenomiieHus cBeta. JInuzel. DokycHOE paccTosHHUE JTUH3bI. OnTHYecKascuia
auH3bl. M300pakenus, qaBaeMblie TUH30M. [1a3 kak ontudeckas cuctema. Onrtuueckue npubdopsl. [Ipenomienue cera.llokazarens
npenomiienus. ucnepcus ceera. L{era Ten. Cnektporpad u ciekTpocKor. TUIbl ONTHYECKUX CIIEKTPOB. CnekmpanbHblil aHAIU3.
KBanToBbIe siBJIEeHUS

Crpoenue atomoB. [Inanerapnas mozaens aroma. [lornonienue u ucnyckanue cBera aromaMu. [IporcxoxaeHne TuHenyaThIXCIeKTPOB. ONBITHI
Pezepdopaa.PannoakTHBHOCTH KaK CBUJIETEIBCTBO CIIOKHOTO CTPOSHUSI aTOMOB. AJb(a-, 6eTa- 1 ramMmMa-u3nydeHus. PaqnoakTuBHbIe
IIpEBpalICHUs aTOMHBIX snep. CoxpaHeHue 3apsAI0BOr0 U MacCOBOTO YHCEI IIPH SACPHBIX peakuusx. [lepuoa nonypacnana. 3akoH
pPaauoaKkTUBHOTO pacnaaa. JKCIEepUMEHTAIbHbBIE METO/IbI HCClIeI0BaHUSIYACTUL. [[pOTOHHO-HEUTpOHHAs MOAEIb sapa. PU3HUeCcKuit
CMBICII3apsAI0BOTO U MaccoBoro uucen. M3oronsl. [IpaBuiia cMmemenus

1uist anb(a- 1 0eta-pacnajia Ipy AIepHbIX peakMsIX. DHEpPIusl CBsi3u yacTull B sjpe. [lenenue sinep ypana. Llennas peakuus. SnepHas
SHEPreTUKa. DKOJIOTUYECKUE TPOOIEMBbl pabOThl AaTOMHBIXAJIEKTpOCcTaHIIMA. Jlo3uMeTpus. BiusiHue paqnoakTUBHBIX U3yYEHUI HA )KUBbBIE
opranu3Mel. TepmosnepHas peakuus. McrounnkusHepruu CoslHLIA U 3BE3.

Crtpoenue u 3BoonMsi Beesiennoi

['eoneHTpHUECKas U reJIMOLEHTpUYECKas cucTeMbl MUpa.CocTaB, CTPOCHHUE U MPOUCX0kKIeHHEe COIHEUHON cucTeMbl. Pu3nueckas mpupoia
HeOecHbIX Ten ConmHeuHoit cuctemsl. [Inanetsin mansie Tena ConHeunoil cuctembl. CTpoeHue, n3nydeHue u 3Boronus CoiHIa U 3BE3/I.
Ctpoenue u 3Bomonusa Beenennoit. ['unoresa bombioro B3peiBa.

JlabopaTopHbie padoThI

. Onpeienenue 1eHbl JEICHUS U3MEPUTEIHLHOTO MPUoopa.

. I3mepenue pasMepoB MaJIbIX TeEIL.

. I3Mepenue Macchl Tena Ha pblYakKHbIX BECaX.

. Usmepenue o0bema Tena.

. Onpenenenue MIOTHOCTHA TBEPAOIO TeNa.

. I'panyupoBanue npy>xuHbl U U3MEPEHUE CUI TUHAMOMETPOM.

. BbIsicHeHre 3aBUCUMOCTHU CUJIBI TPEHUS CKOJIBKEHUS OTIUIONIAAN COMPUKACAIOLIUXCS T U MPUKUMAIOUIEH CUIIbI.

. Onpenenenue BhITAIKUBAIOLIEH CUJTbI, IEUCTBYIOIIEH HA OTPYKEHHOE B KUIAKOCTH TEJIO.

. BesicHeHME yCI0BUI MUIABaHKS TENA B )KUIKOCTH.

10. BolsicHeHHE yClIOBUsI paBHOBECHS pblUara.

11. Onpenenenue KII/] npu noabeme Tena mo HAKIOHHOM MIOCKOCTH.

12. Onpenenenne Koau4yecTBa TEIJIOTHI IPU CMEIIMBAHUU BOABIPA3HOM TEMIIEpaTyphl.

O 01N DN K~ W~



13. Onpenenenue yaeapHON TEIIIOEMKOCTH TBEPOTO Tea.
14. OnpeneneHre OTHOCUTENLHON BIAXXHOCTH BO3IyXa.

15. Coopka 31eKTprUeCKOl ENU U U3MEPEHHUE CUIIBI TOKA B €€Pa3IMYHbIX y4acTKax.
16. 3MepeHne HalpsHKEHUS Ha pa3iIMyuHbIX y4acTKax 3JIEKTPUUYECKOM Lienu.

17. I3MepeHue CUibl TOKA U €ro PeryJIMpoBaHUE PEOCTATOM.

18. 3mepenue conpoTUBIICHHS IPOBOJHUKA IIPHU IIOMOIIY aMIIEpMETpa U BOJILTMETPA.

19. I3MepeHne MOLTHOCTH U pabOThI TOKA B 3JIEKTPUYECKOIIIaMIIE.
20. COopka 371eKTpOMarHuTa U UCIbITAaHUE €ro ACUCTBUS.

21. V3ydeHue 31eKTpUUECKOro ABUTaTeNsl MOCTOSHHOTO TOKa(Ha MOJEIN).

22. I3ydyeHue cBOMCTB M300payKEHUs B JIMH3AX.

23. HccnenoBanue paBHOYCKOPEHHOTO ABMKEHHS 0€3 HauaIbHOWCKOPOCTH.

24. Vzamepenne ycKopeHHUs: CBOOOHOTO MaeHUs.

25. VccnenoBanrie 3aBUCUMOCTH TIEPUOJIa U YaCTOTHI CBOOOTHBIX KOJIeOaHNU MasTHUKA OT JUTUHBI €T0 HUTH.

26. V3yueHne ABIEHUS DIEKTPOMarHUTHOW HHIYKIIUH.

27. HabumroieHuE CIIJIOLIHOTO U JIMHEHYAThIX CIIEKTPOB UCITYCKaHMUS.
28. N3MepeHne ecTeCTBEHHOTO paHalliOHHOTO (POHA JO3UMETPOM.
29. UzyueHue neneHus sapa aTroma ypasa o ¢ororpaduu Tpekos.

30. M3yueHue TpeKoB 3apsKEHHBIX YACTHI] 10 TOTOBBIM (poTorpadusM.

TemaTnveckoe IIIAHUPOBAHUE
7 xknacc (68 4, 2 9 B HeeI0)

OcHoBHOe coiep:kaHue

OcHoBHbIE BUAbI Y4eOHOMH JeSITeJIbHOCTH

®Du3NKa 1 ee PoJib B O3HAHUM OKPY KAKIIEro Mupa (4 )
®usuka — Hayka o npupojae. Duzndeckue sABICHUS, BEMIECTBO, TEIIO,
Marepusi. Pusndyeckue cBocTBa Tesl. OCHOBHBIE METO/IbI U3YUEHUS,
UX pa3iinyue.
[TonsTue o ¢puznyeckoi BennunHe. MexIyHapoIHas cucTeMa
enunul. [Ipocreiimme n3mepurenbHbie mpuoopsl. Llena nenenus
1IKajael mpubopa. HaxoxaeHue morpentHocTy U3MEpEHUs.
CoBpeMeHHBIC TOCTHKEHUS HAyKU. Polb (DM3MKHK U yUEHBIX Hallleh
CTpaHbl B Pa3BUTHUU TEXHUUYECKOIO Mporpecca. Biausaue
TEXHOJIOTMYECKUX MPOLIECCOB HA OKPYXKAIOIIYIO CPENy.
Jlabopamopnas paboma
1. Onpenenenue MeHbI JSICHUS U3MEPUTEITHLHOTO MPUOOpa.

- OOBACHATH, ONUCHIBATh (PU3NUECKHE SIBICHHS, OTINYATh
¢u3nueckue ABICHUS OT XUMHUECKUX;

IPOBOJIUTH HAOTIOICHUST PU3NIECCKHUX SBICHUN, aHATTM3UPOBATh
U KJIacCU(PUIMPOBATH UX;

pa3nnyaTh METOIbI U3yYeHUS (PU3HKH;

U3MEPSTh PACCTOSIHUS, TPOMEXKYTKH BPEMEHH, TEMIIEPATYPY;
00pabaTbIBaTh pe3ybTaThl U3MEPECHMUIA;

NIepeBOINUTH 3HaUeHUA (pru3nueckux BennuuH B CU;

BBIJICJISITH OCHOBHBIE ATAIbl pa3BUTUS (PU3UYECKON HAYKH U
Ha3bIBaTh UMEHA BBIIAIOIINXCS YICHBIX;

OTIPEeNIEISTh IEHY JCJICHUS IIKAJIbl U3MEPUTEIHLHOT0 TPHOOopa;
TPEJICTABIISAT PE3yNbTaThl N3MEPEHUI B BUJIE TAOIUIL;
3aMMCHIBATH PE3YIbTAT U3MEPEHHS C YIETOM MOTPEHIHOCTH;

Temvl npoexmosl

paboTaTh B IpyMNIIe;




«Dusnueckue npubOpbI BOKPYT Hac», « DU3nuecKue SBJICHUS B
XyJnoxecTBeHHbIX npousBeneHusx (A. C. Ilymkuna, M. 1O.
JlepmontoBa, E. H. HocoBa, H. A. HekpacoBa)», «HoGeneBckue
Jaypeatsl B 00J1acTi (PU3UKNY»

COCTABJIATH IJIAH MPC3CHTAINHN

IlepBoHaYaNIbLHBIE CBEIEHUS 0 CTPOEHUH BelecTBa (6 1)
ITpencraBnenus o crpoeHny BemecTBa. ONbITHI, TOATBEPKIAAOLINE,
YTO BCE BEUIECTBA COCTOAT U3 OTAENBHBIX YacTull. Monekyia —
Menbyaiiias yactuua BeuiecTsa. Pazmepsl Monekyn. Juddysus B
KUAKOCTSX, Ta3ax U TBepAbIX Tenax. CBsa3b ckopoct qudpdy3uu u
TeMIeparypsl Tesna. PU3NYECKU CMBICI B3aUMOICHCTBUS MOJIEKYJI.
Cy1ecTBOBaHME CHJI B3aUMHOI'O IPUTSDKEHUS U OTTAJIKMBAHUS
MOJIEKYJI. SIBJeHNe CMauyuBaHUs U HECMaYUBaHUS Tell.

——OOBACHATH ONBITHI, IOATBEPKIAIOLINE MOJIEKYIISIPHOE CTPOEHUE
BEIIIECTBA, OMBITHI IT0 OOHAPYKEHHUIO CHJI B3AUMHOTO TIPUTSHKCHHUSI U
OTTAJIKMBaHHSI MOJICKYT,

OOBSICHSTD: (PU3HUECKUE SIBICHUS HA OCHOBE 3HAHUHN O CTPOCHHUU
BEIIEeCTBa, OPOYHOBCKOE JIBIKEHHE, OCHOBHBIE CBOMCTBA MOJIEKYI,
sBieHue AU y3uH, 3aBUCUMOCTh CKOPOCTH MpoTekaHus Auddy3uun
OT TeMIIepaTyphl Tea;

CXEMaTHYeCKH N300pakaTh MOJIEKYJIBI BOABI M KHCIOPO/IA;

ArperatHble cocTosiHUS BerecTBa. OCOOEHHOCTH Tpex
arperaTHbIX cOCTOsIHUH BemecTBa. OObsICHEHNE CBOWCTB I'a30B,
XKUJKOCTEW U TBEPABIX TEJ HA OCHOBE
MOJIEKYJISIPHOT'O CTPOEHHUSI.
3auem no Teme «llepBoHauanbHBIE CBEJIEHUS O CTPOCHUU BEIIECTBAY.

Jlabopamopnas paboma
2. 3amepeHne pa3MepoB MaJIbIX TEJl.
Tembl npoexmos
«3apoXkaeHNE U pa3BUTHE HAyYHBIX B3IJII0B O CTPOCHUHU BELECTBAY,
«Auddy3us Bokpyr Hac», «Y AMBUTEIbHBIE CBOICTBA BOJIbI»

CPaBHMBATh Pa3MEPBI MOJIEKYJI PAa3HBIX BEIECTB: BOJBI, BO3/1yXa;
AQHAJIM3UPOBATH PE3YJIBTATHI OIIBITOB 110 IBHKEHHUIO MOJIEKYJI U
A dysum;

——TMPUBOJUTH NpUMeEpHl 1u(d(Py3uH B OKPYKAIOIIEM MUPE,
IPAKTUYECKOTO UCIIOIb30BAHUS CBOMCTB BELIECTB B Pa3JINYHBIX
arperaTHbIX COCTOSIHUSX;

Ha0JI0/1aTh U MCCIIEIOBATh SIBJICHUE CMAUYNBAHUS U
HECMauyMBaHU TeJ, OOBACHATH JaHHBIE SIBJICHUS HA OCHOBE 3HAHUH O
B3aMMOJICICTBUM MOJIEKYJI;

JIOKa3bIBaTh HAJIMYUE PA3IUYUS B MOJIEKYJISIPHOM CTPOECHUU
TBEPAbIX T, )KUJKOCTEN U ra3oB;

NIPUMEHSTH [TOJyYEHHbIE 3HAHUS NPU PELICHUH 3a/1a4;

U3MEPSATH pa3Mepbl MaJbIX T€Jl METOJIOM PSAJIOB, pa3InyaTh
CrocoObl U3MEPEHUs pPa3MEPOB MaJIbIX Tell;

TPEJICTABIISAT PE3yIbTaThl N3MEPEHUI B BUJIE TAOINIL;
paboTarth B rpymie

B3aumoneiictBue Tes (23 4)
MexaHnnueckoe aBUKEeHME. TpaeKTopus IBUKECHUS Tena, ITyTh.
OcHoBHble equnuIb yTH B CH. PaBHOMEpPHOE 1 HEPAaBHOMEPHOE
nBKeHne. OTHOCUTENIBHOCTD JIBM>KEHUS. CKOPOCTh PABHOMEPHOTO U
HEPABHOMEPHOTO JIBHKEHUS. BekTOpHBIC U cKalsipHble (PU3NYECKHe
BEJIMYUHBL.

OrnpenensTb: TPAa€KTOPUIO JBUKEHHUS TEJIA; TEJI0, OTHOCUTEIBHO
KOTOPOI'0 IMPOUCXOIUT JBUKECHUE; CPEIHIOI0 CKOPOCTD JBUKECHHUS
3aBOJHOTO aBTOMOOWJIS; ITyTh, MPONICHHBIH 3a TaHHBINA TPOMEKYTOK
BpPEMEHH; CKOPOCTh TeJla 1o rpaduKy 3aBUCUMOCTH

IIyTH PaBHOMEPHOTO IBMKEHUSI OT BPEMEHU; INIOTHOCTh BELIECTBA;
Maccy Teja 1o ero 00beMy U IJIOTHOCTH;




*Bo3MoskHbIE ()OPMBI BBIOTHEHHS: TOKIIa/, COPOBOXKIaeMbIi Mpe3eHTallel, KOMITbIOTepHasaHuMalus, Tabauua, pedepat, KpoccBOp,
dboToanbOb0M, U3rOTOBIECHUE MOJIENIN, MAKETa, TPUCIIOCOOIEHUS, TOJTOTOBKA POJIEBOI UTPhl, BUKTOPUHBI, IEMOHCTPAIIUs OTBITOB.

Onpenenenne ckopoctu. OnpeneneHue myTH, IpOUIEHHOTO TEIOM
pU PaBHOMEPHOM JABUKEHHH, 110 GOpMYJIIie U C TOMOIIbIO TpaUKOB.
HaxoxaeHre BpeMeHU JBUKEHUS Tell.

SABnenne nnepuu. [IposBieHUE SIBICHNS HHEPIIUU B OBITY H
TexHUKe. MI3MeHeHne CKOpOCTH Tel IIPYU B3auMoaercTBuu. Macca.
Macca — mepa nHepTHocTH Tena. MHepTHOCTh — CBOMCTBO Tea.
OmnpeneneHne Macchl T€NNa B PE3yJIbTaTe €ro B3aUMOJICHCTBUS C
JpYTMMH TeJIaMu. BeisicCHEHHE yCI0BHI paBHOBECHUSI yU€OHBIX BECOB.
[TnotHOCTH BemecTBa. MI3MeHEeHUE MIIOTHOCTH OJTHOTO M TOTO XKe
BEIIECTBA B 3aBUCUMOCTH OT €r0 arperaTHOro COCTOSIHHUSI.
OmnpeneneHue Macchl Tela Mo ero 00beMy U INIOTHOCTH, 00beMa Tena
10 €r0 Macce U IIOTHOCTU. MI3MEeHeHne CKOpOCTH Tena MpU AEUCTBUU
Ha HeTro

npyrux ten. Cuja — MpuYnHa H3MEHEHUS CKOPOCTH JABMKEHUS,
BEKTOpHas pusnueckas BenuurHa. ['paduyeckoe n3o0paxeHue CUIIBI.
Cuna — mepa B3aumoseiicteus tei. Cuna tsokectu. Hanmnuue
TATOTEHUS MEXIY BCEMHU TEIaMH. 3aBUCUMOCTh CHIIBI TSXKECTH OT
Macchl Tena. CBoOoaHOE najieHue Tea. Bo3HuKHOBEHHE CUITbI
ynpyroctu. [Ipupona

CWIIBI yrIpyrocT. ONBITHBIC TTOATBEPKACHUS CYIIIECTBOBAHUSI CHUITBI
ynpyroctu. 3akoH ['yka. Bec tena.

- CHIIY TSDKECTH I10 U3BECTHOM Macce Tella; Maccy TeJia Mo 3aJaHHOU
CHUJIE TSKECTH; 3aBUCUMOCTh U3MEHEHHUSI CKOPOCTHU TeJa OT
PUJIOKEHHON CHIIBI;

JTIOKa3bIBaTh OTHOCUTEIILHOCTD JIBUXKCHHUS TEIIa;

PaCcCUUTHIBATH CKOPOCTH TeJa MPU PABHOMEPHOM U CPETHIOI0
CKOPOCTh IIPU HEPAaBHOMEPHOM JABMKCHHUH, CUITY TSXKECTH U BEC Tea,
PaBHOAECHCTBYIOIIYIO JIBYX CHII,

pasiinyaTh PAaBHOMEPHOE U HEPABHOMEPHOE JIBUKEHUE;
rpaduuecku n300paxkaTb CKOPOCTh, CUITY U TOUKY €€
IPUIIOKEHHUS,

HaXOJUTh CBS3b MEXY B3aUMOJICHCTBUEM TEJI U CKOPOCTHIO UX
JIBIKCHUS;

yCTaHABIIMBATh 3aBUCUMOCTH U3MEHEHUSI CKOPOCTH JIBMKCHHUS
TeJa OT €ro Macchl;

pazuyaTh HHEPIUIO U HHEPTHOCTD TENA;

OTIPEIeINIATh JIOTHOCTh BEIIECTBA;

pPaCCUUTHIBATH CUITY TSDKECTH U BEC TeJa;

BBIJICJISITh OCOOEHHOCTH TIJIaHET 36MHOM TPYIIIBI U MJIaHeT-
TUTaHTOB (paszinyue U o0Ire CBONCTBA);

IPUBOAUTE TPUMEPHI B3aUMOJIECHCTBUS TEJN, IPUBOSAILIETO K
W3MEHEHUIO UX CKOPOCTH;

Bec tena — BekTopHas ¢usnueckas BenuuuHa. OTiInymMe Beca Tena ot
cuibl TsokecTH. Cuila TSOKECTH Ha ApYIHX IulaHeTax. M3ydeHue
yCTpOMCTBa AMHaMomeTpa. M3mepenns
CHJI C MOMOLIBIO TUHaMoMeTpa. PaBHoaelcTBytomas cuit. CroxxeHue
JIBYX CWJI, HAIIPABJICHHBIX T10 OJHOU NPSAMOU B OJTHOM HAIIpaBJICHUH U
B IIPOTHBOIONIOKHBIX. [ 'paduueckoe nzobpaxenue
paBHOJEHCTBYOMIEHN ABYX cuil. Cuna TpeHus. 3mepenue cuiibl
TPEHUs CKOJIbKeHUs. CpaBHEHHE CUJIBI TPEHUS CKOJIBKEHUS C CUIION
TpeHusl kaueHus. CpaBHEHHE CUJIbI TPEHMSI C BECOM Tena. TpeHue
nokosi. Ponb Tpenus B rexauke. CriocoObl yBeInYeHUS U
YMEHBILICHUS TPEHHUS.

Konmponvuvie pabomoi

- IPOSIBJICHUS SIBJICHUSI HHEPITUU B OBITY; MPOSIBICHUS TATOTCHHS B
OKPY’KarOIIeM MUPE; BUJIOB JeopMaIlii, BCTPEUYAIOIIUXCS B OBITY;
Pa3IMYHBIX BUIOB TPCHHUS;

HA3bIBATh CIIOCOOBI YBEIIMUCHUS U YMCHBIIICHUS CUJIbI TPCHHUS,
PaCCUHMTHIBATH PABHOICHCTBYIOIIYIO IBYX CHII;

NIEPEBOJIUTH OCHOBHYIO €JIMHUILY ITYTH B KM, MM, CM, JIM;
OCHOBHYIO €JIMHHITY MacChl B T, T, MT;

3Ha4YEHHE IUIOTHOCTH U3 KI/M3 B I/cM3;

BBIpAXKaTh CKOPOCTh B KM/4, M/C;

aHAIM3UPOBATH TAOJIMYHBIC TAHHBIC,

paboTaTh C TEKCTOM Y4eOHHUKA, BBIJCIIATH IIABHOE,
CUCTEeMAaTH3UPOBATh U 0000IIATH MMOJIYYCHHBIC CBEJICHUS O Macce




1o remaM «MexaHndeckoe ABMKEHUE», «Maccay, «[1noTHOCTH
BellleCTBa»; 1o TeMam «Bec tenay, «I'paduueckoe nzodpaxeHue
cumy, «Cunbly, «PaBHOIEHCTBYIOIIAS CHIT.
Jlabopamopnvle pabomwi
3. 3mepeHune Macchl Tena Ha phIYaKHBIX BECaX.
4. U3mepenue oobeMa Tena.
5. Onpenenenue MIOTHOCTUA TBEPJIOTO Tea.
6. I'panyupoBanue npyKMHBI U U3MEPEHUE CUJI TUHAMOMETPOM.

Tena;
——TIPOBOJIUTH KCIIEPUMEHT I10 U3YUYEHUIO MEXaHUYECKOTO
JIBUXKEHUSI, CDABHUBATD OIBITHBIC IAHHBIC;

IKCIIEPUMEHTAIBHO HAXOUTh PaBHOCHCTBYIONIYIO IBYX CHJI;
NPUMEHSITh 3HAHUS K PEIICHUIO 3a/1a4;

M3MEPSITH 00BEM Tella ¢ TOMOIIBI0 U3MEPUTENBHOTO IIMIHHAPA;
IJIOTHOCTh TBEPJIOTO T€Ja C TIOMOIIbIO BECOB U U3MEPUTEIHLHOTO
WIMH]IPA; CUITY TPEHUS ¢ TIOMOIIBIO JUHAMOMETPA;

B3BEIIIMBATH TEJIO HA YUEOHBIX BECAX U C UX MOMOIIIbIO
OIIpPEIEeNIATh MacCy Tela;

MI0JIb30BAaThCS PA3HOBECAMU;

TpalyHpoBaTh NPYKUHY;

7. BeIsICHEHME 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXKEHUS OT TLTOIIAN
CONPUKACAIOIINXCS TEJl U MPUKUMAIOIIECH CHUIIBIL.

Tembl npoexmos
«MHepuus B KU3HU 4eT0BEKay», «I[MOTHOCTH BemecTB Ha 3emilie U
riaHeTax COJIHEUHOU cucTeMbD», «Cuila B HAalIUX pyKax»,
«Besgecyiee TpeHue»

MIOJTY4aTh KAy C 3aIaHHOM IICHOH JCTICHUS;

aHAJIM3UPOBATh PE3YJIbTAThI H3MEPEHHUI U BBIYMCIICHUH, JIeJIaTh
BBIBOJIBI;

—TIPEJCTABIATh PE3yIbTaThl U3MEPEHU U BBEIYUCICHUHN B BUIC
TaOJIHII;

paboTaTh B IPYIIC

JlaBjieHue TBepPABIX TeJ, :KUAKOCTeH 1 ra3os (21 u)
[aBnenue. @opmyna sl HAX0KACHUSA aBieHus. EnuHub
naBiieHus. BriscHeHne crnoco00B M3MEHEHUS J1aBJICHUsS B OBITY U
TexXHUKE. [ [puunHbl BOSHUKHOBEHUS AABJICHUS ra3a. 3aBUCUMOCTb
JTaBJICHU ra3a JaHHOM Macchl 0T o0beMa u Temneparypsl. Pazmuuus
MEX1y TBEPJBIMH TeJlaMH, )KMJIKOCTAMU U ra3amu. [lepenaua
aBJIEHUS KUIKOCTHIO U ra3oM. 3akoH Ilackang. Hanuuue naBnenus
BHYTPU KHUJKOCTU. YBEJIMYEHUE JaBICHUS C TITyOMHON MOTPYKEHUS.
O6ocHOBaHUE PACTIONOKEHUS TOBEPXHOCTU OJHOPOTHOM KUIAKOCTH B
COOOIIAIOIMIMXCS COCYJaX Ha OJHOM YPOBHE, a KUAKOCTEH C pa3HOU
IUIOTHOCTBIO — HA Pa3HbIX YPOBHAX. Y CTPOUCTBO U IEUCTBUE
HUTI03A.

AtmocdepHoe naBnenue. Bnusaue armocdepHoro gapieHus Ha
JKUBBIE OPraHu3Mbl.  SIBJIEHHUs, NOATBEPKAAIOIINE CYIIECTBOBAHNE
BBITAJIKMUBAIOLIEH CHUJIbI; YBETMYCHHUS TUIOIIAIA OTIOPHI IS
YMEHbBIICHUS JaBJICHUS; COOOIIAIOIINXCS COCYI0B B OBITY,
IPUMEHEHHsI IOPIIHEBOI0 KUAKOCTHOI'O HACOCA U I'MIPAaBIMYECKOrO

— IIpuBOAUTH IPUMEPBHI, MOKA3BIBAIOIINE 3aBUCUMOCTD
JEACTBYIOIIECH CUJIBI OT IUIOLIAIN OMOPHI; TOATBEPKIAIOIINE
CYLIECTBOBAHHE BBHITATKUBAIOIICH CHUJIbI; YBEIIMYECHUS TIJIONIA]IHA
OTIOPHI /IS YMEHBIIICHHS JTaBJICHUS; COOOIIAIOIIMXCS COCYIOB B
OBITY, MPUMEHEHUS MMOPIIHEBOTO KUIKOCTHOTO Hacoca
Y TUAPABINYECKOTO Mpecca, MIaBaHUs Pa3IMYHbIX TEJ U )KUBBIX
OPraHW3MOB, TIJIABAHUS U BO3AYXOIUIAaBAHUS;

— BBIYHCIATH JABJICHUE IO U3BECTHBIM Macce

1 00BeEMY, Maccy BO31lyXa, aTMOC(EpHOE JIaBJICHHUE, CUITy ApXuUMena,

BBITAJIKUBAIOIIYIO CUITY 110 IaHHBIM SKCIIEPUMEHTA;

— BbIpa)kaTh OCHOBHBIE €IMHUIIBI AaBiicHus B Klla, rlla;

OTJIMYATh Ta3bl [0 UX CBOMCTBAM OT TBEPJbIX TEJ U KUAKOCTEH;




IMpeccCa, IjIaBaHu:A pa3JIMIHbIX TCJI U ) KUBBIX OPTraHU3MOB, IIJIABAHUA U
BO31yXOIIJIABAHUS

SIBneHus1, MOATBEPKAAIOLIUE CYHIECTBOBAHUE aTMOC(EPHOTO
nasienus. Onpeaenenue atMocpepHoro aaBieHus. ONbIT
Toppuyemnu. Pacuer cuibl, ¢ KOTOpoit atMocdepa

JABUT HA OKPYKAIOIKe MPEAMEThI. 3HAKOMCTBO C pab0TO U
ycTpoiicTBoM GapoMeTrpa-aHepouaa. Mcnonb3oBaHue ero npu
METEOpOJIOTHUECKUX HabMoieHnsax. ATMochepHoe TaBIeHUE Ha
Pa3JIMYHBIX BBICOTAX. Y CTPOMCTBO M IPUHLHUII JEHCTBUS OTKPBITOIO
KAJIKOCTHOTO M METAJIIMYECKOTO0 MaHOMETPOB. [IpuHIMIT NericTBUS
MOPILIHEBOTO KUIKOCTHOTO HACOCa U TUPaBINYECKOrO Mpecca.
du3nyeckrue OCHOBHI pabOThI

TUAPABIMYECKOTO IIpecca.

[IprunHbl BO3HUKHOBEHUS BRITAJIKMBatOIIeH cuibl. [Ipupona
BBITAJIKMBAIOLIEH cuiibl. 3akoH ApxuMena. [1naBanue ten. YcnoBus
MJIaBaHus TeJl. 3aBUCUMOCTD IMTyOHHBI TIOTPY>KEHUS Tea B )KUIAKOCTh
OT €ro IIOTHOCTU. PU3NYECKHE OCHOBBI IIABAHUS
CyZIOB U BO3AyXOIUlaBaHUs. BoIHBIN U BO3NYLIHBIN TPaHCTIOPT.

Kpamrospemenunvie konmponvHole pabomul 10 TeMe «JlaBnenue
TBEPJOTO TENA;
1o Teme «JlaBiaeHue B )KUAKOCTH U ra3e. 3akoH Ilackaisy.
3auem 1o Teme «JlaBneHue TBEPABIX TEIN, )KUJIKOCTEH U Ta30B»

OOBSCHATH: JaBJICHHUE ra3a Ha CTEHKU COCyZa Ha OCHOBE TEOPHUHU
CTPOEHHS BELIECTBA, IPUUYHMHY Mepeayuu TaBICHUS XKUAKOCTHIO WIN
ra3oM BO BCE CTOPOHBI OJJMHAKOBO, BIMSIHUE aTMOC(EPHOr0 JaBICHUS
Ha >KMBBIE OPTraHU3MBbI, U3MEPEHHE aTMOCHEPHOTO JABIECHUS C
noMoIneto Tpyoku Toppuueniu, u3MeHeHne aTMOC(HEPHOTO 1aBICHUS
110 M€pe YBEJIMYEHHUS BBICOTHI HaJl YPOBHEM MOPSL, IPUUHHbI
IJIaBaHUs Tell, yCIOBUS IUIABaHUS CYJ0B, U3MEHEHUE OCAJKU CY/IHA;
AHAJIM3UPOBAThH PE3YJIbTATHI SKCIIEPUMEHTA MO0 U3yUEHUIO
JIaBJICHUS Ta3a, OIBIT IO Mepelaue JaBJIeHUs )KUIKOCTbIO, OMBITHI C
BeZIEpKOM ApXHUMeEa;

BBIBOJIUTH (DOPMYJTY JUIsSl pacuyeTa JaBiIeHUs

KHUJIKOCTH Ha JTHO M CTEHKHU COCYJIa, JUIsl OIpeIeIICHUs
BBITAJIKUBAIOIIECH CUIIBI;

YCTaHABIIMBATh 3aBUCUMOCTbh U3MEHEHUS AABJICHUS B )KUJKOCTH
Y Ta3e C U3MEHEHUEM IITyOuHBI;

CpaBHUBATh aTMOC(EpHOE JIaBICHNUE Ha PA3IMYHBIX BBICOTAX OT
MOBEPXHOCTH 3E€MJIH;

HA0J10/1aTh OMbBITHI 110 U3MEPEHHUIO aTMOC(EPHOTO AABJICHUS U
JIEJIaTh BBIBOJBL;

pa3au4aTh MAHOMETPBI IO LIEISAM UCIIOJIb30BAHMUS;
YCTaHABIIMBATh 3aBUCUMOCTb MEKy U3MEHEHUEM YPOBHS
KUJKOCTH B KOJIEHAX MAaHOMETPA U JaBICHUEM,;

Jlabopamopuvie pabomsi
8. OnpenesieHUE BHITAIKABAIOINICH CUJIbI, ICMCTBYIOIIEH HA
MOTPY>KEHHOE B JKHIKOCTH TEJIO.
9. BersicHeHue ycnoBUH MJIaBaHUS TEJa B )KUJIKOCTH.

Temwvl npoexkmosg
«Taiinbl naBnenus», «Hyxna nu 3emie armochepar, «3auemM HYKHO
U3MEPSITH AaBlIeHUE», « BeITankuBaromas cuinay

JIOKA3bIBaTh, OCHOBBIBASICh HA 3akoHE Ilackais, cynecTBOBaHUE
BBITAJIKUBAIOIIECH CUIIBI, IEUCTBYIOIIECH HA TETO;

YKa3bIBaTh MPUYUHBI, OT KOTOPBIX 3aBUCUT CUJIa ApXUMeEa,
paboTaTh ¢ TEKCTOM y4eOHHKa, aHATTU3UPOBATH (POPMYIIHI,
000011aTh U 1eTIaTh BBIBO/IHI,

COCTaBJISITh IJIaH MPOBEECHUSI OIBITOB;

TIPOBOJMTH OMBITH IO OOHAPYKEHUIO aTMOC(HEPHOTO JIaBIICHUS,
U3MEHEHUIO aTMOC(HEPHOTO JIaBIICHUS C BHICOTOM, aHATM3UPOBATH HX
pe3yJIbTaThl U AeNaTh BHIBObI,

MIPOBOJAUTH UCCIEA0BATEIbCKUMN SKCIIEPUMEHT: IO ONPEICICHUIO
3aBUCUMOCTH JABJICHHS OT JACUCTBYIOIIEH CUIIBI, C COOOIIAIONIUMUCS




COCyJlaMH, aHAJIM3UPOBATh PE3YJIbTATHI U JENIATh BBIBOJBL;
KOHCTPYUPOBATh NPUOOP AJIsl AEMOHCTPALUU
TUIPOCTAaTUYECKOTO JABJICHNUS;

U3MEPSTh aTMOC(EepHOE 1aBlIeHUE C ITOMOIIIbI0 OapomeTpa-
aHepOoUia, JaBJIECHUE C TIOMOIIbI0 MAHOMETPA;

—TPUMEHATH 3HaHUS K PEIICHUIO 3a/1ay;

OMBITHBIM ITyTEM OOHAPYKUBATh BHITAJIKUBAIOLIEE I€HCTBUE
KUJKOCTU Ha MOTPYKEHHOE B HEE TEJIO; BBIACHUTH YCIOBUS, IIPU
KOTOPBIX TEJO IUIABAET,

BCIUIBIBAET, TOHET B KUJAKOCTH;

paboTaTh B Ipymnrne

Pa6GoTa nu MomHOCTh. JHeprus (13 )
Mexanudeckas paboTa, ee Gu3HIeCKui CMBICT. MOITHOCTh —
XapaKTepUCTHKA CKOPOCTH BBINOJIHEHUS paboThl. IIpocThie
MexaHu3MBl. Peryar. YcioBus paBHOBecHs pbryara. MOMEHT CHIIBI —
¢u3nueckas BelIMYMHA, XapaKTepU3yrolas JeHCTBUE CUIIBI.
[IpaBHI0 MOMEHTOB. Y CTPOKCTBO U JEHCTBHUE PHIYaKHBIX BECOB.
[TonBHXHBIN M HETTOJABUKHBINA OJIOKH — MPOCTHIE MEXaHU3MBI.
PaBeHcTBO paboT MpH UCIIOJIB30BAaHUU MPOCTHIX MEXaHU3MOB.
«3o050TO0€E IpaBUI0» MeXaHUKU. LleHTp TskecTu Tena. LienTp Tsxectn
pa3an4YHbIX TBEpABIX Tell. CTaTuka — pa3[esl MEXaHUKH, NU3Y4aroIIHi
YCIJIOBUSI PaBHOBECHS TEJI. Y CIIOBUSI PABHOBECUS TEIL.
[TonsiTue o mose3Ho u moaHo# padote. KITJ[ mexanusma.
Haknonnas minockocts. Onpenenenue KIIJ[ HaK10HHON MIIOCKOCTH.
Oueprus. [loTeHnanbHast sHeprusa. 3aBUCUMOCTb ITOTEHIIUAIBHON
SHEPruU Tella, HOJHATOIO Haj 3€MJIEH, OT €ro MacChl U BHICOTHI
noasema. Kunernueckast s3Heprusi. 3aBUCUMOCTh KHHETUYECKOM
SHEPruu OT MacChl Tena U ero ckopoctu. Ilepexos ogHoro Buaa
MEXaHUYECKOU dHepruu B Apyrou. [lepexoxn sHEprum oT 0JHOTO TEna

K Ipyromy.

——BbruncasaTe MexaHnuecKyro paboTy, MOLTHOCTh 110 U3BECTHOMN
pabote, SHEPTHIO;

BBIPaKaTh MOIIHOCTb B Pa3JIMYHBIX €INHULIAX;

OTIpeNIeNATh YCIOBUS, HEOOXOIUMBIE JJIsi COBEPILIECHUS
MEXaHU4eCKOW paboThl; MIEHYO CUIIbI; HEHTP TSKECTH IIOCKOTO TENa;
aQHAJIM3UPOBATH MOIIHOCTH PA3JIMYHBIX TPUOOPOB; OMBITHI C
HOJBUKHBIM M HenoABKHBIM Osokamu; KITJ{ pa3nndnabix
MEXaHU3MOB;

IIPUMEHSATH YCIOBUS PABHOBECHS pblyara B IPaKTUYECKUX
LeJIAX: TIOABEM U IIEpEMEILECHUE IPY3a;

CPaBHUBATh JIEUCTBUE MOBIKHOTO U HEMOJIBUKHOTO OJIOKOB;
yCTaHABIIMBATh 3aBUCUMOCTb MEKy MEXaHUYECKOI paboToil,
CWJION M MPOMCHHBIM IyTEM; MEXIy paboTOM U SHEprueH;
NIPUBOJIUTH IPUMEPBI: WIITIOCTPUPYIOLIUE, KAK MOMEHT CHJIBI
XapaKTepU3yeT JCHCTBUE CUIIBI, 3aBUCSIICE U OT MOAYJIS CHIIbI, U OT
ee mieya; NPUMEHEHHUs HEeTIOABUKHOTO U MOJIBM>KHOTO OJIOKOB Ha
NPAKTHKE; Pa3JIMYHbIX BUJIOB PABHOBECHSI, BCTPEUAIOIIMXCS B OBITY;
TeJ, 00JIaJAI0IINX OJHOBPEMEHHO U KUHETUYECKOH, U
NOTEHIMAIbHOM YHEPTUE; IPEBPAILEHNs SHEPTUU U3 OJHOTO BUJIA B

JpYTOH;

3auem no Teme «PaboTa 1 MOLTHOCTE. DHEPTH».
Jlabopamopnvie pabomoi
10. BolsicHeHHE yClIOBUsI paBHOBECHS pblUara.
11. Onpenenenne KIIJI npu noabeme Tesia 10 HAKJIOHHOW MJIOCKOCTH.

paboTaTh C TEKCTOM y4eOHHKA, 00001aTh U JAeNaTh BHIBOJIBI;
YCTaHABIIMBATh ONBITHBIM ITyTEM, YTO TOJIe3Has padoTa,
BBITIOJTHEHHAS C IIOMOIIIBIO MPOCTOr0 MEXaHU3Ma, MEHBIIIC TTOJTHOM;
BUJ] pABHOBECHS 110 N3MEHEHUIO MOJIOKEHUS TIEHTPA TSKECTH Tea;




Temvl npoexmos
«Pbluaru B OBITY M )KMBOW NIPUPOAE», «JlaliTe MHE TOUKY ONOpPHI, U 5
MOJHUMY 3EMITIO»

IPOBEPSTH ONMBITHBIM ITyTEM, IPYU KAKOM COOTHOILIECHUU CHJI M UX
TUIeY phluar HaXOAUTCSA B PABHOBECHH; MPABUIO MOMEHTOB;

paboTaTk B IPyMIIE;

IPUMEHSATH 3HAHUS K PEIICHUIO 3a/1aY;

JIEMOHCTPHUPOBATH MPE3CHTAIHH;

BBICTYNATH C IOKJIa/IaMU;

———y4acTBOBATh B O0CYKJICHUHU JIOKJIAJI0B U NPE3CHTAIHH.

Pe3epBHoe Bpems (1 1)

8 kiacc (68 4, 2 u B HeeITHO)

OcHOBHOe€ COACPKAHUC

OcHOBHBIE BU/IbI YUEOHOM 1eSITEJILHOCTH

TensioBble siBaeHus (23 )

TennoBoe nBmxeHne. OCOOCHHOCTU JBIKEHUS MOJIEKYIT. CBs3h
TEMIIepaTyphl T€JIa U CKOPOCTH JIBIXKCHUS €ro MOJIEKYJ. JBimkeHune
MOJIEKYJI B ra3ax, *KUJIKOCTIX U TBepAbIX Tenax. [IpeBpaiienne
SHEPTUU TeJla B MEXaHUUECKHUX Mpoleccax. BHyTpeHHsIs SHepTrus
Tena. YBEJIUYeHUE BHYTPEHHEN SHEPTHUH TeJla MyTeM COBEPIICHUS
paboThl HAJT HUM WM €€ YMEHbIIIEHHE TIPU COBEPIIICHUU PaOOThI
TesioM. VI3MeHeHne BHyTpEHHEW SJHEPTHUM Tea
yTeM Teruionepeaadu. TenmonpoBoaHOCTh. Paznuune
TEIJIOMPOBOTHOCTEHN Pa3TUYHBIX BEIIECTB.

KonBekius B skuakoctax u razax. O0bsICHeHHE KOHBEKIUH.
[Tepenaua snepruu uznydeHueM. OCoOEHHOCTH BUOB
teronepenaun. KomuyecTBo Temnotel. EAMHUIEI KOTMYeCTBa
TEIJIOTHL. Y JieNibHAas TEIJI0eMKOCTh BemlecTBa. dopMyna 1ij1s pacuera
KOJIMYECTBA TEIJIOThI, HEOOXOAUMOTO JUIsl HAarpeBaHus Teja WIK
BBIJICIISIEMOTO UM TIPH
OXJIQXCHUHU. Y CTPOUCTBO U MPUMEHEHHUE KaJIOPUMETPA.

TominBO Kak UCTOYHUK SHEPrUu. Y AelibHAs TEII0Ta CTOPAHUS
ToruinBa. @opMyIia Juisi pacyeTa KOJIM4eCTBa TEIJIOThI, BBIIEISIEMOTO
MIPU CTOPaHUU TOTUIMBA. 3aKOH COXPaHEHUS MEXaHHUYECKON YHEPTHUHU.

Pasnuyars TEIUIOBBIE ABJICHUS, arpEeraTHLIE COCTOSHUS
BELICCTBA;

aHAJIM3UPOBATh 3aBUCUMOCTh TEMIIEPATYPHI TENA OT CKOPOCTH
JIBYDKEHUS €70 MOJIEKYJI, TAOJIMYHbIe JaHHbIE, TPa(UK IJIaBICHUS U
OTBEP/ECBaHUS;

Ha0JII0/1aTh U UCCIIEI0BAaTh IPEBPAIEHUE SHEPTUH TETa B
MEXaHUYECKUX IIpoLeCcCax;

IIPUBOAUTH IIPUMEPBIL: IPEBPALLECHUS SJHEPTUU IIPU NIOABEME TEIIa
Y IIPU €T0 NAJCHUN, MEXaHUYECKOW SHEPTUHU BO BHYTPEHHIOK);
U3MEHEHHUS BHYTPEHHEH SHEPruu Tena MyTeM COBEpIICHHs pabOoThI U
TEIJIONEPEIaul; TEIIONEPENAYN ITYTEM TEIJIOIIPOBOIHOCTH,
KOHBEKLIUH U U3JIyYEHUs; IPUMEHEHUS HA TPAKTUKE 3HAHUH O
Pa3IMYHOMN TEMIIOEMKOCTH

BEILECTB; YKOJIOTMYECKH YUCTOIO TOIUIMBA; MTOATBEPKAAIOIIUE 3aKOH
COXpaHEHHUsI MEXAHUYECKON SHEPTUHU; arperaTHbIX COCTOSHUMN
BELIECTBA; SIBJICHUI MPUPOJIbI, KOTOPHIE OOBICHAIOTCS KOHIEHCAI[UEH
napa; UCIOJIb30BaHUsI DHEPTUH, BBIACISIEMON IPU KOHAEHCALUN
BOJISIHOTO T1apa; BIMSHUS BIAKHOCTH BO3/1yXa B OBITY U
NEeATEITbHOCTH

yenoBeka; npuMeHenus JIBC Ha npakTuke; TpUMEHEHUs TapOBOM
TypOUHBI B TEXHUKE;

IIPOLIECCOB IUIABJICHUS U KPUCTAJUIM3ALMK BELIECTB;




[IpeBpanieHue MeXaHUYECKOW SHEPTUU BO BHYTPEHHIOHO.
[IpeBpallieHre BHYTpEHHEN SHEPIrUU B MexaHHuecKyro. CoxpaHeHue
SHEPrUU B TEIUIOBBIX IMpolieccax. 3aKOH COXPaHEHUS U NPEBPAICHUS
SHEPTUHU B IPUPOJE. ATperaTHble COCTOSIHUS BEUIECTBA.
Kpucrannnueckue tena. [1naBnenue u otBepaeBanue. Temneparypa
iaBsieHud. ['paduk miuaBneHus U 0OTBEpAEBaHUS KPUCTAINIMYECKUX
Ten. Y aenbHas TersoTa miaBieHus. O0ObsicCHEHUE IPOLECCOB
IUIABJICHUS U OTBEPAEBAHUS HA OCHOBE 3HAHUW O MOJIEKYJIIPHOM
cTpoeHnu Beniectsa. Popmyna 1l pacyera KOJINYECTBA TEIIOTHI,
HEOOXO0IMMOTO /JIs1 TUTABJICHUSI TeJla WK BBIACIISIOIErocs MpU €ro
kpuctaiuzanuu. [TapoobpazoBanue u ucnapenne. CKopocThb
ucnapenus. HacellieHHbIN 1 HeHachIeHHbIN nap. Konnencanus
napa. OcoOEHHOCTH MPOLECCOB UCTIAPEHUS U KOH/ICHCALIUH.
[lormonienue sHEPrun NpY NCIIAPEHNUHN KUJKOCTH U BBIJICICHUE €€
npu KoHAeHcauuu napa. [Ipouecc kunenus. IloctostHCTBO
TEMIIEPATypPBI IIPU KUIIEHUU B OTKPBITOM cocyze. OU3nYecKuii CMBbICIT
yIETbHOM TEMI0Thl NapooOpa3oBaHus U KOHAEHcaluu. BiaxHocTh
Bo3ayxa. Touka pockl. CriocoObl onpeiesieHns BIaXXHOCTH BO3TyXa.
['urpomeTpsl: KOHIEHCAMOHHBIN U BOJIOCHOM. [lcuxpomerp.

OOBSCHATH: U3MEHEHNE BHYTPEHHEH SHEPrUM Teja, Koraa HaJl
HUM COBEPIIAIOT PabOTy MM TEJIO COBEPIIAET PabOTy; TEILIOBBIC
SIBJICHUSI HA OCHOBE MOJICKYJISIPHO-KUHETUYECKON TEOPHH;
duznUecKuil CMBICIT: YAEIbHOM TEIJIOEMKOCTH BEIIeCTBA, yIEIbHOM
TEIUIOTHI CTOPAHUs TOIUIMBA, yIeIbHON TEIIOThI MapooOpa3oBaHus;
pe3yabTaThl SKCIIEPUMEHTA;

MPOLIECCHI IJIABJIEHUS U OTBEPAECBAHUS TEJla HA OCHOBE MOJIEKYJISIPHO-
KUHETUYECKUX MPEJICTABICHUI; 0COOEHHOCTH MOJIEKYJISIPHOTO
CTPOEHHUSI Ta30B, )KUAKOCTEH U TBEPABIX TEJ; MOHKEHUE
TEMIIepaTypbl KUJKOCTU MIPU UCTIAPEHUU; IPUHLIUI PAOOTHI

u ycrpoiictso [1BC;

9KOJIOTHYECKHE MpobiieMbl ucnonb3oBanus JIBC u myTu ux
pelIeHus; YCTPOMCTBO M MPUHITUI paOOThI MapOBOM TYpOUHBI;
KJIaCCU(UIIUPOBATH: BUIBI TOIUTMBA MO KOJIMYECTBY TETUIOTHI,
BBIJIETISIEMOI TPU CTOPaHUM; PUOOPHI TSI U3MEPEHHSI BIaXKHOCTH
BO3/1yXa;

TIEPEYUCIIATH CIIOCOOBI U3MEHEHUSI BHYTPEHHEH SHEPTHH;
MIPOBOMTH OMBITHI IO U3MEHEHHUIO BHYTPEHHEH YHEPTHUH;
TIPOBOJIUTH UCCIIEI0BATENbCKUIN SKCTIEPUMEHT MO
TETJIOMPOBOHOCTH PA3IUYHBIX BELIECTB; MO U3YUYCHUIO
TUIABJICHUS, UCTIAPEHUS W KOHJICHCAIIUHU, KUTICHUS BOJIBI,

PaGoTa raza u mapa npu pacuiupeHuu. TerioBbie IBUTaTENH.
[IprMeHeHne 3aK0Ha COXPaHEHHUS U TPEBPAILCHUS SHEPTUH B
TEIUIOBBIX JBUTATENSAX. Y CTPOMCTBO U MPUHIMUII ICUCTBUS ABUTATEIIS
BHyTpeHHero cropanus (JIBC). Dxonorudeckue npodaemMsl pu
ucnonb3zoBanuu JABC. YcTpoilcTBO M NpUHIUI ACICTBUS TapOBOM
TypOunsl. KIIJ] TermmoBoro asuratens.

Koumponvusie pabomei 1o Teme «TeIUIOBBIE SBICHUS; 110 TEME
«ArperaTHble COCTOSIHUS BEILIECTBAY.
Jlabopamopnvle pabomoi
1. Onpenenenre KOIMYECTBA TEMIOTHI MPU CMEIIMBAHUM BOJIBI
pPa3HOU TEMIIEPATYPBI.
2. OnpeneneHue yaenbHON TEIUIOEMKOCTH TBEPIOTO TeEa.
3. OnpeneneHue OTHOCUTENIBHON BJIaJKHOCTH BO3/1yXa.
Temwvt npoexmog

cpaBHUBATh BUIbI Teruionepenaun; KIIJ[ paznuynbix MalmvH u
MEXaHU3MOB;

YCTaHaBJIMBATh 3aBUCUMOCTb MEXAY MAacCOU Tea 1
KOJIMYECTBOM TEIUIOTHI; 3aBUCUMOCTD MPOLIECCA IJIABJIICHUS OT
TEeMIIEpPaTypsl TEIA;

PacCUMTHIBATh KOJIMYECTBO TEIUIOThI, HEOOXOIUMOE JIJIst
HarpeBaHus TeJla WX BBIACISIEMOE UM MPU OXJIAXKICHHH,
BBIJICIISIONIEECS PU KPUCTAITU3ALUHU, HEOOX0IUMOe /ISt
NpEeBpalIeHUs B ap KUAKOCTH JH000M Macchl;

IIPUMEHATH 3HAHUSI K PEIICHUIO 3a/1a4;

ONPEAENATh U CPABHUBATH KOJIMYECTBO TEIUIOTHI, OTAAHHOE
ropsiueit BOJIOM 1 MOJTYyYSHHOE XOJIOIHOM MPH TEIUI000OMEHE;
ONPENENATh YACIbHYIO TEIJIOEMKOCTh BEILIECTBA U CPABHUBATH
€¢ ¢ TaOJIMYHBIM 3HAUCHHEM,;




«TemnoemkocTsb BelecTs, Wi Kak cBapuTh siiiio B OyMakHOMH
Kactproney, «Hecropaemas 6ymaxka, unn HarpeBanue B orae
METHOM MPOBOJIOKHA, 0OMOTAaHHOU OyMa)XKHOU MOJIOCKONY, « TernoBbie
JBUTATENH, WK VccienoBanre nNpuHIMNA AEHUCTBUS TEILIOBON
MAalIMHbI Ha IPUMEPE OIbITA C aHUIMHOM U BOJOW B CTAKAHE,
«Bunel Temonepeaun B ObITY M TEXHUKE (aBUALIMH, KOCMOCE,
Meauiune)», «IloueMy oHO Bce anekTpusyercs, uin Mccinenoanue
SBJICHUH 3JIEKTPU3ALUH TEID»

U3MEpPSATH BIAXKHOCTb BO3yXa;
—TPEACTABIATh PE3YIbTaThl ONBITOB B BUJE TAOIMI;
AQHAJIM3UPOBATH IPUYMHBI IOTPENTHOCTEN U3MEPEHMI;
paboTaTh B IpyIIIE;

BBICTYIIATh C IOKJIaJaMH, IEMOHCTPUPOBATh PE3EHTALUN T10
W3Y4YECHHUIO TUIABJICHUS, UCITAPEHUS U KOHJICHCAIIUY, KATICHUS BOJBL;

JdylekTpUUYecKue ABJeHud (29 u)

Onextpuzauus Ten. JIBa poaa 3JeKTpUUECKUX 3apsI0B.
B3aumopeiicTBre OTHOMMEHHO U PAa3HOMMEHHO 3apsKEHHBIX TEJ.
YcerpoiicTBo anekrpockona. [Torstust o6 anekrpuyeckom mnodie. [Tomne
KaK 0COOBII BUJ MaTepuu. JleMUuMOCTh 3JIEKTPUUECKOTO 3apsija.
DJIEKTPOH — YaCTHULIA C HANMEHBUIUM 3JIEKTPUUYECKUM 3aPSIOM.
Enununa snexrpudeckoro 3apsaa. Ctpoenue aroma. CtpoeHue saapa
aroma. Heirtponsl. [Ipotonsl. Mosenu aToMOB BOJOPO/1a, TEIus,
mutusi. Monsl. OObACHEHHE HA OCHOBE 3HAHUM O CTPOCHHUH aTOMa
3JEKTPU3ALMH TeJI IPU CONPUKOCHOBEHUH, NT€peaye YacTH
3JEKTPUYECKOTO 3apsiia OT OJHOTO Tella K IPyroMy. 3aKOH
COXPaHEHHUsI DJIEKTPUUECKOro 3apsja. Jlenenne BenecTs 1o
CIIOCOOHOCTH TTPOBOJUTH SIEKTPUIECKUI TOK HA TPOBOTHUKH,
MOJIYIIPOBOIHUKHU

U JUDJICKTPUKU. XapaKTepHasi 0COOEHHOCTh MOIYITPOBOTHUKOB.

DJIEKTPUUYECKUI TOK. Y CIOBHUSA CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.

HUctouHuku QJICKTPHUUCCKOT'O TOKaA.

——OOBACHATH: B3aUMOJACHCTBHUE 3apSKEHHBIX TE U
CYILECTBOBAHUE JIBYX POAOB 3JIEKTPUUECKHUX 3apPsI0B; OIBIT
HNodpe—MuiuinkeHa; 31eKTpU3aLHIo0 TeJ PU CONTPUKOCHOBEHUH;
0o0pa3oBaHue MOJI0KHUTEIbHBIX U OTPUIATEIbHBIX HOHOB; YCTPOWCTBO
CYXOr0 TaJIbBAaHUYECKOI'0 3JIEMEHTA; OCOOCHHOCTH IEKTPUIECKOTO
TOKa B MeTaljax,

Ha3HauY€HUE UCTOYHUKA TOKA B AJIEKTPUUECKOH 1IeTIH; TETIOBOE,
XMMHYECKOE U MarHUTHOE JAEHCTBUS TOKA; CYILIECTBOBAHHE
MIPOBOJHUKOB, TIOJYIIPOBOJIHUKOB U JUAJIEKTPUKOB Ha OCHOBE 3HAHUI
CTPOEHHUS aTOMA; 3aBUCUMOCTb HHTEHCUBHOCTH JIEKTPUUECKOTO TOKA
OT 3aps/Ja U BpEMEHHU; IPUYNHY BOZHUKHOBEHMSI COITPOTUBIICHUS;
HarpeBaHue MPOBOJHUKOB C TOKOM C IO3UIIUU MOJIEKYIISIPHOTO
CTPOCHHS BEIIECTBA; CIOCOObI YBEIMUEHHS U YMEHBIICHHUSI €MKOCTH
KOH/ICHCATOPAa; HA3HAYEHHE UCTOYHUKOB 3JIEKTPUUYECKOr0 TOKA U
KOH/ICHCATOPOB B TEXHUKE;

aQHAJIM3UPOBATH TAOJIMYHBIE JaHHBIE U T'Pa(UKU; TPUUUHBI
KOPOTKOI'O 3aMbIKAHMSI;

DJIeKTpHUYecKas LEIb U €€ COCTABHbIC YaCTHU. Y CIIOBHBIE
0003HaueHUSs, MPUMEHIEMbIE Ha CXeMaX dJICKTPUIECKUX IETICH.
[Ipupona anexTpuueckoro Toka B Meramiax. CKopocTb
pacrpoCTpaHEHUs MIEKTPUIECKOTIO TOKA B IPOBOJHUKE. JlelicTBus
JIEKTPUYECKOro ToKa. [IpeBpalenne sHeprun MEKTPUIECKOro TOKA
B Jpyrue BUbl 3Hepruu. Hampasnenue anexrpuueckoro Toka. Cumna
TOKa. IHTEHCUBHOCTB AJIEKTpUYECKOro Toka. dopmyna st
omnpeneneHns Cuiibl Toka. Enuaniel cuiiel Toka. HazHaueHnue
amnepmerpa. BkioueHue amnepmerpa B 1enb. OnpeeneHue HeHsbl

TIPOBOJIUTH UCCIIEIOBATENIbCKUI SKCIIEPUMEHT 1O
B3aUMOJICUCTBHUIO 3apsKEHHBIX TEII;

O0OHapYKMBaTh HAYJIEKTPU30BAHHBIE TEJIA, YIEKTPUUECKOE TOJIE;
10JIB30BATHCSl DJIEKTPOCKOIIOM, aMIIEPMETPOM, BOJIBTMETPOM,
peocTarom;

ONpPENEIATh U3MEHEHHUE CUIIbI, IEUCTBYIOIEH Ha 3apsyKEHHOE
TEJO NPU YAAJTIEHUU U TPUOIMKEHUH €T0 K 3apsKEeHHOMY Teqy; LIeHY
JEJIEHUS IIKaJIbl AMIIEPMETPA, BOJIBTMETPA;

JIOKa3bIBaTh CYIIECTBOBAHUE YACTHULl, MMEIOIIMX HAUMEHBIINI




JIeJIeHUs
€ro IIKaJIbl. DIEKTPUUECKOE HANPSKEHUE, €AMHULIA HATIPSKEHUS.
®opmyna A onpeeneHus HanpskeHus. M3Mepenue HanpsxeHus
BOJIETMETPOM. Brirtouenue BonbT™MeTpa B 1iens. OrnpeneneHne eHbl
JIEJIEHUS €T0 LIKaJbl. DJIEKTPUUECKOE CONPOTUBIIEHUE. 3aBUCUMOCTh
CHWJIBI TOKA OT HANPSKEHUS [IPU MIOCTOSIHHOM COIPOTUBIICHHH.
[Tpupona 31eKTpUUECKOro CONPOTUBICHUS. 3aBUCUMOCTh CHJIbI TOKA
oT

COINPOTHBIICHUS [IPU OCTOSTHHOM HarpsikeHUH. 3akoH Oma st
y4dactka nenu. COOTHOUIEHUE MEKY COIIPOTUBIEHUEM IIPOBOIHHKA,
€ro JJINHOM U IJIOIIAJbI0 TONIEPEYHOr0 CEUEHUs. Y IETbHOE
COIPOTHUBJICHNE NPOBOIHUKA. [IpuHIMI neiicTBUs

U Ha3HaueHue peoctara. [logkimrodeHne peocrara B LIETb.
[TocnenoBaTenpHOE COETMHEHNE TPOBOAHUKOB. CONPOTUBIICHHE
HOCJIeI0BATEIbHO COEIMHEHHBIX TPOBOIHUKOB.

ANEKTPUYESCKUN 3apsi];

YCTaHABIIMBATH MEpepaCcIIpeiesIeHUe 3apsijia Mpy IEPEexo0Ie ero ¢
HAJICKTPU30BAHHOTO TeJIa Ha HEHAAICKTPU30BAaHHOE TIPH
CONPUKOCHOBEHUH; 3aBUCHMOCTb CHJIBI TOKa OT HANPSHKCHUS U
COIPOTHBIICHHUS MTPOBOJIHUKA, PA0OTHI AJIEKTPHUECKOT'O TOKA OT
HaIPsHKCHHMSI, CUJTBI TOKA M BPEMEHH, HAMIPSHKCHHS OT pabOTHI TOKA U
CHJIBI TOKa;

TIPUBOJIUTH IPUMEPHI: IPUMEHEHUS ITPOBOTHUKOB,
MOJIYIIPOBOHUKOB M IUAJICKTPUKOB B TEXHUKE, MPAKTUIECKOTO
MIPUMEHEHHUS TIOJTYIPOBOTHUKOBOTO JM0]1a; UCTOYHUKOB
3IEKTPUYECKOTO TOKA; XMMHUECKOT'O U TEIUIOBOTO JACHCTBUS
AJIEKTPUYECKOIO TOKA M MX UCIOJb30BaHUS B TEXHUKE; TPUMCHCHUS
MOCJICIOBATEIILHOTO U TIAPaJUICITLHOTO COSTUHEHUS TIPOBOTHUKOB;
000011aTh U IeNIaTh BBIBOJIBI O CIIOCO0AaX AJIEKTPU3AIUU TE,
3aBUCUMOCTH CHJIBI TOKA M CONTPOTUBJICHUS IPOBOAHUKOB; 3HAUYCHUHU
CHWJIBI TOKA, HATIPSHKCHUS M CONTPOTUBJICHUS TIPH ITOCIICIOBATSIIBHOM U
MapaJijIeIbHOM COCTMHEHUU TTPOBOIHUKOB; O pab0Te U MOITHOCTH
AJIEKTPUYCCKOM JIAMITOYKH;

Cuiia TOKa U HanpsHKeHHE B 1€MW TPH MOCIeI0BATEIbHOM
coenuHeHuu. [lapannensHoe coeTMHEHUE TTPOBOTHUKOB.
CornpoTuBieHUE ABYX MapajyIeIbHO COEUHEHHBIX MPOBOHUKOB.
Cuiia TOKa U HanpsbKEHHE B 1IENU TPHU NapaijieIbHOM COCITMHEHUH.
PaGoTa anekTpuueckoro Toka. @opmyra A pacyeta paboThl TOKa.
Enunutel paboThl Toka. MOITHOCTH JIEKTPUUECKOTO ToKa. Dopmyna
JUTSL pacdeTa MOIIHOCTH Toka. DopMyra Jjisi BBIYUCICHUS PaOOTHI
ANEKTPUUYECKOTO TOKA Yepe3 MOIIHOCTh U BpeMsi. EnquHuIer paboTs
TOKa, UCIIOJIb3yeMbIe Ha MpakThKe. Pacuer croumMocTu
U3pacXx0A0BaHHOM di1eKTposHeprun. dopmyia s pacuera
KOJIMYECTBA TEIJIOTHI, BBIJEISIEMOTO TPOBOIHUKOM IIPU MPOTEKAHUU
M0 HEMY 3JIEKTPUUYECKOTO TOKa.
3akoH /[xxoyns—IJlenua. Kongencarop. Di1eKTpoeMKOCTh
KOHJIeHcaTopa. PaboTa aieKkTpruiecKoro moJist KOHJeHCaTopa.
Ennnuna snexkTpoeMKOCTH KOHJieHcaTopa. Pa3nuyuHble BUBI JTaMIL,
HCTOJIb3YEMBIE B OCBELICHUU. Y CTPOMCTBO JIaMIIbl HAKaJIUBAaHUA.
TeruioBoe elicTBUE TOKA. DIEKTPUYECKUE HAIrPEBATEIbHBIE

pacCUMTHIBATh: CUIIY TOKA, HANPSKEHUE, IEKTPUIECKOE
COINPOTHBIICHUE; CUITY TOKA, HAPSYKEHUE U CONPOTUBIIEHUE TIPU
NOCJIEZI0BATEIBHOM U MTapaJNIEIbHOM COEAMHEHUH ITPOBOIHUKOB;
paboTy M MOIIHOCTb NEKTPUUYECKOT0 TOKA; KOJIHMUYECTBO TEIJIOTHI,
BBIJICTIIEMOE TPOBOAHUKOM C TOKOM 10 3aKoHY J/[>koyns—IJlenua;
ANEKTPOEMKOCTh KOHIEHCATOPA;

paboTy, KOTOPYIO COBEPILAET IEKTPUIECKOE MOJIe KOHEHCATOPa,
SHEPTUI0 KOHJEHCATOpa;

BbIpa)KaTh CHITY TOKA, HAMIPsDKEHHUE B PA3NIMYHBIX €IMHULIAX;
€MHUILY MOIIIHOCTH Y€Pe3 €MHUILIBI HAMIPSIKEHUS U CUJTbI TOKA;
paboty Toka B BT - u; kBT  u;

CTPOUTH TpavK 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS;
KJIaCcCU(UIUPOBATh UCTOYHUKH 3JIEKTPUYECKOTO TOKA; IEHCTBUS
AIIEKTPUUECKOTO TOKA; AJIEKTPHUECKUE MPUOOPHI IO MOTpedsieMoin
MMHU MOUITHOCTH; JIAMIIOYKH, MPUMEHSIEMbIE HA MTPAKTUKE;

pa3IuvaTh 3aMKHYTYIO U PA30MKHYTYIO 3JIEKTPUUECKHUE 1IeTIH;
JamIbl 10 IPUHIMNY JEUCTBHUS, UCIIOJIb3YEMBbIE JIJIsl OCBEIIECHHUS,




npubopsl. [IpuunHbI neperpy3ku B LIEMU ¥ KOPOTKOT'O 3aMbIKAHHUS.
[Ipenoxpanurenu.

IpeIOXpaHUTENIN B COBPEMEHHBIX MPUOOpax;

Kpamkospemennas konmponavnas paboma 1o TeMe

«Onextpuzanus tea. CTpoeHHe aToMay.
Konmponvusie pabomul 10 TeMaM «DJIEKTPUUSCKUHN TOK.
Hanpsioxenney,
«Comnpotusnenne. CoequHEeHNE MTPOBOTHUKOBY; 10 TeMaM «Paborta u
MOIIIHOCTb 3JIEKTPUUECKOr0 TOKay», «3akoH Jlxoyns—IJleHmay,
«Konngencaropy.
Jlabopamopnvle pabombi

4. CoopKa 2IIEeKTPUYECKOM 1IeTH U U3MEPEHNE CUIIBI TOKA B €€
Pa3JIMYHBIX YYacTKaX.
5. N3mepenune HanpsHKEHNs Ha Pa3IMYHbIX YYaCTKAX AJIEKTPUYECKON
LEIH.
6. I3mepeHue cuiibl TOKa U €r0 PEeryJIMpOBAHUE PEOCTATOM.
7. U3mepenue cCOnpoTHUBIICHUS IPOBOIHUKA ITPU OMOIIN
aMIepMeTpa U BOJIbTMETpA.
8. 3aMepeHune MOITHOCTH U PabOTHI TOKA B DJIEKTPUUYECKOM JIaMIIe.

Temvt npoexmos
«IToueMy OHO Bce 3neKTpu3yeTCs, WK MccnenoBanue siBIeHun
AIEKTPU3ALMIH T, « IIEKTPUUECKOE 0JI€ KOHAEHCATOpa, UITU
KonneHncarop u mapuk oT HACTOJIBHOI'O TEHHKCA B IPOCTPAHCTBE
MeX1y TUIaCTUHAMU KOHJIeHcaTopay, «M3roroBieHue
KOHJIEHCATOpay, « DIEKTPUUECKUH BeTep», « CBETAILIECS CIIOBAY,
«["anbBaHUYECKHI 2yIeMEHT», «CTpoeHue aToMa, i OmnbIT
Pesepdopra»

HCCJIEI0BATh 3aBUCUMOCTh COMPOTUBIIEHUS MPOBOJIHUKA OT €r0
JUTMHBI, TUTOIIAU TIOTIEPEYHOr0 CEYSHHs M MaTepuaa MpOBOJIHUKA;
YEPTUTH CXEMBI DJICKTPUUYECKOH 1IeTIH;

coOupaTh IEKTPUUECKYIO LIETIb;

U3MEPSTh CUIIY TOKAa Ha Pa3UYHBIX YJacTKaX LETH;
aHAJIM3UPOBATH PE3YJIbTATHI ONBITOB U TpadUKH;
T10JIb30BaThCsl AMIIEPMETPOM, BOJIBTMETPOM;

peocTaToM sl pEryJIMpOBaHUs CUJIbI TOKA B LIETIH;

U3MEPSTH COMPOTUBIICHUE ITPOBOTHUKA MPU TTOMOIIIH
amIepMeTpa U BOJIbTMETPa; MOITHOCTh U paboTy TOKa B JIAMIIE,
HCIIOJIb3Yys aMIIEPMETP, BOJIBTMETP, YaCHI;

NIPEJICTABISATH PE3yIbTaThl U3MEPEHUN B BUJIE TAOIUIL;
0000111aTh U IeTIaTh BBIBOJIBI O 3aBUCUMOCTH CHJIBI TOKA U
COINPOTHBIICHUS TPOBOIHUKOB;

paboTaTh B IPyMIIE;

BBICTYIIATh C JIOKJIAJIOM WJIU CIYIIATh JOKIA/IbI,
HOJIFOTOBJIEHHBIE C UCIIOJIBb30BAHUEM NIPE3ECHTALIUN:

«HMctopust pa3BUTHS SJIEKTPUUECKOTO OCBEILIEHUS»,
«Hcnonap30BaHuE TEMIOBOTO AEUCTBUS 3JIEKTPUUECKOTO TOKA B
YCTPOMCTBE TEIUTUI] M HHKYOaTOpoBy», «VcTopus co3nanus
KOHJIeHcaTopay, «[IpuMeHeHne akKyMyJsITOPOBY; U3TOTOBUTh
JEUCHCKYIO0 OaHKYy.

DJIeKTPOMATrHUTHBbIE siBJIeHHs (5 1)

MarnuTtHoe 1oJ1e. Y CTaHOBIICHHE CBSI3H MEXKY JIEKTPUYECKUM
TOKOM M MarHUTHBIM nosieM. OnbIT Dpctena. MarHuTHoOeE moie
NpsIMOro TOKa. MarHuTHbBIE€ TMHUM MAarHUTHOTO ToJ1sl. MarHuTHoe
MoJIe KaTymKH ¢ TOKOM. CrocOOBI MU3MEHEHHSI MATHUTHOTO JICHCTBHS
KAaTYIIKA C TOKOM. DJIEKTPOMArHUTHI U UX NpuMeHeHue. Mcnbitanue
JIEVCTBUSA
anekTpoMarauta. [loctosHHble MarHuTel. B3anmoencTeue
MarHuToB. OObsICHEHHE IPUYUH OPUECHTAIIUU KEJIE3HBIX OMUIIOK B

BBISABIATE CBSA3b MEXKY DJIEKTPUUECKUM TOKOM U MarHUTHBIM
I0JIEM;

OOBSICHSTD: CBA3b HANPABJICHUS MAarHUTHBIX JIMHUI MarHUTHOTO
II0JISI TOKA C HAMPABJIIEHUEM TOKA B POBOJAHUKE; YCTPOMCTBO
AJIEKTPOMAarHuTa; BOSHUKHOBEHUE MAarHUTHBIX Oypb,
HaMarHU4YMBaHUE JKeJIe3a; B3aUMOACUCTBUE MTOJII0COB MATHUTOB;
NPUHIINI JEHCTBUS AJIEKTPOABUTATENS U 00IACTH €ro MPUMEHEHUS;
IIPUBOAUTH IPUMEPBI MATHUTHBIX SIBJICHU, UCIIOIb30BAHMS
JIEKTPOMAarHMTOB B TEXHUKE U OBITY;




MarHuTHOM 1ojie. MarHuTHoe 1nosie 3eMJu.
JleficTBre MAarHUTHOTO TOJI HAa IPOBOJHUK C TOKOM. Y CTPOUCTBO U
HNPUHLIMI JEHCTBUS AIEKTPOABUTATENS IOCTOSSHHOTO TOKA.
Koumponvuas paboma no teme « QNEKTPOMarHUTHBIE SIBJICHUS.
Jlabopamopnvle pabomwi
9. Coopka 37eKTpOMarHuTa 1 UCIbITaHUE €ro JeUCTBUS.
10. VI3y4eHue 31eKTpUUECcKOro ABUraTessi HOCTOSHHOIO TOKa (Ha
MOJICIIN).
Temwvl npoexmog
«IlocTossHHBIC MarHUTHI, Wi BommeOHas 6ankay, «JlelicTBre
MarHUTHOTO TOJIsI 3€MJIM Ha MPOBOAHUK C TOKOM (OTBIT € MOJIOCKaMU
METaJUTHIECKON (OJIBTH)»

YCTaHABIIMBATh CBSI3b MEX/Y CYIIECTBOBAHUEM DIIEKTPUUYECKOTO
TOKa U MarHUTHBIM I0JIEM, CXOJCTBO MEXIY KaTYIIKOW C TOKOM U
MAarHUTHOM CTPEIKOW;
0000111aTh U JIeTIaTh BBIBOJIBI O PACTIONOKEHUH MAarHUTHBIX
CTPEJTIOK BOKPYT MPOBOJHHUKA C TOKOM, O B3aUMOJICHCTBUN MAarHUTOB;
Ha3bIBaTh CIIOCOOBI YCUJICHHUS] MATHUTHOTO JACHCTBUSA KaTYIIKHU C
TOKOM;
NOJIy4aTh KAPTUHBI MATHUTHOTO MOJIS TIOJIOCOBOTO U
JTyrooOpa3HOro MarHuTOB;
ONKCHIBATh OMBITHI IO HAMAarHUYMBAHUIO BEIIECTB;
TIEPEYUCIIATH MPEUMYIIECTBA AJIEKTPOABUTATENICH IO CPAaBHEHUIO
C TEIUIOBBIMH;

Temvl npoekmos «llocTossHHBIE MATHUTHI, WM BosniieOHas
OaHKay,
«/leficTBME MarHUTHOTO TOJI 3€MJIM Ha TPOBOJHUK C TOKOM (OTIBIT C
MOJIOCKaMH METaJNINYECKON (OJIBIH)»
——TIPUMEHATH 3HaHUS K PEIICHUIO 3a/1a4;
coOupaTh NEKTPUUECKHUI IBUTaTEIh MOCTOSTHHOTO TOKa (Ha
MOJIEIIN);
OTpeIeNIATh OCHOBHBIE JETANIN AJIEKTPUUECKOTO ABUTATENS
MOCTOSIHHOTO TOKa;
paboTaTh B Ipymre

CgetoBble siBjieHus (10 u)
Nctounuku cBeta. EcTeCTBEHHBIE M MCKYCCTBEHHBIE UCTOYHUKHU
cBeTa. TouyeuHbI HCTOYHUK CBETA U CBETOBOM Jiyd. [IpsiMmosinHeriHoe
pacnpocTpaHeHHE CBETa. 3aKOH MPSIMOJIMHEMHOT0 pacpoCTpaHEHUs
ceeta. OOpa3zoBanue TeHU U osyTeHu. ComHeYHOe
U JIYHHOE 3aTMEHHUs. SIBIeHMs, HaOI0JaeMble TIPH MaJICHUH JIy4a
CBETA Ha rpaHuIly paszzena IByx cpen. OTpaxxeHue cBeTa. 3aKoH
oTpakeHust cBeta. OOpaTUMOCTh CBETOBBIX
nyueit. [Tmockoe 3epkano. [Toctpoenue nzodpakeHus mpeaMera B
IJI0CKOM 3epKaiie. MHUMOe n3o0paxeHue. 3epKaibHOe U pacCesTHHOE
oTpaxkeHue ceeta. OnTuyecKas MIOTHOCTh Cpelbl. SBieHne
npejaomiieHus cBeta. COOTHOIIEHUE MEXAY YIJIOM NaJCHUS U YTIIOM
npesioMJieHus. 3aKoH npenomiieHus ceera. [lokazaTens npenomMiaeHus

Hab6monats npsiMonHeHOe pacrpocTpaHEHUE CBETa,
OTpaKCHHE CBETA, MIPEIIOMIICHHUE CBETA;

00BSICHATH 00pa30BaHKE TEHU U MOJTYTEHU; BOCIIPUITHE
U300paXEHUS TIIa30M YEJIOBEKa;

TIPOBOMTH HCCIIE0OBATEIILCKHI SKCIICPUMEHT TI0 MOTYICHHEO
TEHU U MOJTYTEHU; 10 U3YUYCHUIO 3aBUCUMOCTH YTJIa OTPAKCHUS CBETA
OT yTJia MaJICHUS; 110 TPETIOMIICHUIO CBETa MPH MEePEX0/Ie JIyda U3
BO3/IyXa B BOAY;

0000111aTh U JIeJIaTh BBIBOJIBI O PACIIPOCTPAHCHUH CBETA,
OTPAKCHUH U MPEIIOMIICHUH CBETa, 00pa30BaHUM TEHU U MOJTYTEHU;
YCTaHABIIMBATH CBSI3b MEXIY ABMKCHHEM 3eMiH, JIyHbI
CoHIIa ¥ BOSHUKHOBCHHUEM JIYHHBIX M COJTHCUHBIX 3aTMCHHI;, MKy
JIBIDKEHHEM 3€MIJIM U €€ HaKJIOHOM CO CMEHOM BPEMEH rojia ¢




JBYX CpEL.
Crpoenue rinaza. OyHKINU OTAEIBHBIX YacTel ri1a3a. PopMupoBaHue
n300pakeHUs Ha CETYATKE II1a3a.

UCIOJIb30BAHUEM PUCYHKA YYEOHHKA;

HaxoauTh [lossipHyto 3Be3ay B co3Be3nnu bompiion
MenBseauIbl;

ONPENIETATH MOJ0KEHHUE TUIAHET, UCTIOIb3Ys MOABUKHYIO KapTy
3BE3JHOT0 He0a; Kakas U3 JABYX JIMH3 C pa3HbIMU (POKYCHBIMU
pacCTOSTHUSAMU €T OOJIbIlIee YBEIMUCHHUE,

Kpamkospemennas xkonmponvnas paboma 1no teme «3aKOHbI
OTPaXKEHHUSI U MIPETIOMIICHUS CBETAY.
Jlabopamopuas paboma
11. I3ydyeHue cBOMCTB N300paKeHUs B JIMH3AX.
Temvl npoexmos
«PacnpocTpanenue cBera, win 3rotoBnenne KaMepbi-0OCKYpbI»,
«MHUMBII pEHTTEHOBCKUY CHUMOK, WX L{pITuIeHOK B siiLie»

MPUMEHSITh 3aKOH OTPaKEHUSI CBETA MPU TTOCTPOCHUU
U300pakeHus B IUIOCKOM 3€pKalie;

CTPOHTH N300paKEHNE TOUYKH B IJIOCKOM 3epKaiie; n300pakeHus,
JaBaeMble JTUH30M (paccenBaroliei, coouparoieil) s cioydaes: F
>d: 2F <d;

F <d< 2F; uzo6paxenue B hoToamnmapare;

paboTaTh C TEKCTOM Y4eOHUKA;

pa3Iu4aTh JUH3HI 110 BHEITHEMY BUY, MHUMOE U
NEHCTBUTENILHOE N300paXKEeHUS;

——TIPUMEHATDH 3HAHUS K PEUICHUIO 3a/1a4;

U3MEPSITHh (POKYCHOE PACCTOSHUE M ONTHUECKYIO CHITY JIMH3BL;
aHAJIM3UPOBATH MOJYYCHHBIE TIPU TOMOIIH JIMH3BI U300PaKEHUS,
JieNlaTh BBIBOJIBI, ITPEJICTABIISTh PE3yabTaT B BUJE TaOJINIL;

paboTaTh B IpyMIIE;

BBICTYNATH C JIOKJIa/laMU WU CIYIIATh TOKIA bl,
HOJTrOTOBJICHHBIE C UCIIOIB30BAaHUEM MIPE3EHTALINH:

«OukH, NaTbHO30PKOCTh M OIM30PYKOCTHY, « COBpEMEHHEBIE
onTuyeckue npuodopsl: hoToanmnapaTt, MUKPOCKOII, TEIECKOII,
IPUMEHEHHE B TEXHUKE, UCTOPHSI UX Pa3BUTHUS»

Pe3epBHoe Bpems (1 1)

9 knacc (102 4, 3 4 B HeeEI0)

OcHoBHOE cofepxKaHue

OcHoBHbIE BUbI YUeOHOMH IeSITeJIbHOCTH

3akoHbI B3aUMO/IeiicTBUA U ABUKeHHs TeJ (34 )

——OOBICHATH @HSquCKHﬁ CMBICJI IIOHSITUI: MTHOBEHHAasI




Onucanue nBmxeHus. MarepuanbHas TOUKa KaK MOJEIb Tela.
Kpurepun 3ameHs! Tenna matepuaibHOl TOUKOM. IlocTynarensnoe
nekenne. Cucrema orcuera. [lepemenienue. Paznuune mexay
MOHATUSAMHU «IIYThb» U «IlepeMelieHne». Haxoxnenrne KoopJuHaThl
T€Ja MO €ro Ha4aJIbHOW KOOPAMHATE U IPOEKIUH BEKTOpA
nepemenienus. [lepemenenne npy NpsAMOIMHENHOM PaBHOMEPHOM
IBIKEeHNUU. [IpsAMOIMHEHOE PaBHOYCKOPEHHOE IBUKEHUE.
MrHoBeHHas CKOpocTh. Y ckopeHue. CKOpoCTh MPSIMOJINHEUHOTO
paBHOYCKOpEHHOro JBUKeHus. I'papuk ckopoctu. [lepemenienne
IpH NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHHH.
3aKOHOMEPHOCTH, IPUCYIIHE NTPSIMOIMHEWHOMY PAaBHOYCKOPEHHOMY
JBYDKEHUIO 0e3 HauanbHOM cKopocTH. OTHOCUTEIBHOCTh TPACKTOPHH,
nepeMeleHus, myTu,
CKOpOCTH. ['eonieHTprdecKas 1 re IMoLeHTPUIECKass CHCTEMbI MUPA.
[IpynunHa cMeHBI 1HA U HOYM Ha 3eMJle (B IeJIMOLEHTPUYECKON
cucteme). [IpnunHbI IBMKEHUS C TOUKH 3pEHUSI APUCTOTENS U €T0
nocyenoBarenen. 3akoH nHepuuu. [lepsoiit 3axkoH HeroToHa.
HNuepumnanshbie cucteMsl orcueta. Bropon 3akoH Herotona. Tpetuii
3ak0H HeroTOHA.
CBobogHoe mageHue Tena. Y ckopenue cBoOoaHoro najeHus. [lanenue
TEJI B BO3/1YX€E U Pa3peKEHHOM IPOCTPAHCTBE. Y MEHBIIEHUE MOTYJIS
BEKTOpa CKOPOCTH IIPU IPOTUBONOJIO0KHOM HAIPaBJIEHUU BEKTOPOB
HAYaJIbHOM CKOPOCTH U YCKOPEHHUS CBOOOIHOTO MaJCHHUS.
HeBecomocTb. 3aKOH BCEMUPHOTO TATOTEHUS U YCIOBHSI €70
MIPUMEHUMOCTH. ['paBUTAllMOHHAS MTOCTOSIHHAS. Y CKOPEHUE
cBOOOJIHOTO MajIeHNs Ha 3eMJie U APYTruX HeOECHBIX Telax.
3aBUCUMOCTb YCKOPEHHUSI CBOOOIHOTO MaIeHUsI OT IIUPOTHI MECTA U
BBICOTHI HaJl 3EMJIEH.

CKOpPOCTb, YCKOPEHHUE;
HAO0JIFOIaTh U OTMCHIBATH MPSMOJIMHEHHOE ¥ PABHOMEPHOE
JBH>KEHUE TEJICKKU C KaIleJIbHUIEH; IBUKECHUE MAasSTHUKA B IBYX
CHUCTEeMax OTCYETa, OJIHA U3 KOTOPBIX CBsI3aHa C 3eMJICH, a ipyTas ¢
JIEHTOM, JBHXKYILIEICS paBHOMEPHO OTHOCUTEIIBHO 3€MJIN; MaJCHUE
OJIHUX M TEX K€ TEN B BO3AYXE U B Pa3pEKEHHOM ITPOCTPAHCTBE;
ONBITHI, CBUJETEIbCTBYIOIIUE O COCTOSIHUH HEBECOMOCTH TE;
HAOII0aTh U OOBSICHATH MOJIET MOJISTTH PAKETHI;

00OCHOBBIBATH BO3MOKHOCTE 3aMEHEI TeJla €r0 MOJCIIbIO —
MAaTEpPUATbHON TOYKOW — ISl ONMCAHUS JBH>KEHUS;

MIPUBOJIUTH TPUMEPHI, B KOTOPHIX KOOPJAUHATY JIBHKYIIIETOCS
TeJa B JTF000M MOMEHT BPEMEHU MOYKHO OIPE/ICIUTh, 3Has €T0
HAYAJIbHYIO0 KOOPJIMHATY U COBEPIICHHOE UM 32 IAHHBIN TPOMEKYTOK
BPEMEHU MEPEMENIEHUE, U HEJTB3SI ONPEACIIUTh, ECII BMECTO
nepeMeIieHus 3aJaH MPOUICHHBIN MyTh; PABHOYCKOPEHHOTO
JBW>KEHUS, MPSIMOJIMHEMHOTO U KPUBOJIMHEWHOTO JBHKECHUS TEII,
3aMKHYTOM CUCTEMBI TEJ; TPUMEPHI, TOSCHSIOIINE OTHOCUTEIBHOCTh
JBYOKEHUSI, POSIBJICHUS HHEPLINH;

ONPEICIISITh MOAYJIM Y MPOCKIIMU BEKTOPOB HA KOOPJAUHATHYIO

OCB;

3alMChIBaTh YPaBHEHUE JIJIs1 ONIPEAECICHUS] KOOPANHATHI
JBUKYIIETOCS TeJla B BEKTOPHOM U CKAIAPHOU opme;

3aMUCHIBATh (DOPMYIIBL: TSI HAXOXKIEHUS MPOEKIIMH U MOTYJIS
BEKTOpa NEPEMEIICHUS TEJIA; 1JISI BBIYUCICHUSI KOOPIMHATHI
JBUKYIIETOCs Tela B 1000 3aJaHHBI MOMEHT BPEMEHU; TSI
ONPEAEIIEHUs YCKOPEHUS B BEKTOPHOM BHUJIE U B BUJE NIPOECKIIMI Ha
BBIOPAHHYIO OCh; IS pacyeTa CUJIbl TPEHHUS CKOJIbKECHHUS, paOOThI
CHJIBI, paOOTHI CUIT

TSYKECTU U YIPYTOCTH, HOTEHIUAIBHOW SHEPTUHU OAHATOIO HaL
3eMJIEH TeJla, MOTEeHIIMAIbHOW SHEPIrUM CHKATON NMPYKUHBI;

Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Buasl Tpenusi: TpeHue
IIOKOS1, TPEHUE CKOJIbXEHUs, TpeHue kadeHus. opmyia s pacuera
CUJIBI TPEHUS CKOJIbKEHM. [IpruMepsl 1T0JIE3HOTO MPOSIBICHUS
Tpenus. [IpsMonrHeHoe U KPUBOIMHENHOE IBUXKEHHUE.

JIBM>KEHME Tesla 110 OKPYKHOCTHU € IOCTOSIHHOM 10 MOIYJIIO

3aMMChIBaTh B BUJIE (POPMYIIbl: BTOPOM U TPETUI 3aKOHBI
HproTona, 3aKOH BCEMUPHOTO TATOTEHMS, 3aKOH ['yKa, 3aKk0H
COXPaHEHHUs UMITYJIbCA, 3aKOH COXPAHECHMSI MEXaHUYECKON YHEPTUH;
JTIOKa3bIBaTh PABEHCTBO MOAYJISI BEKTOPA MEPEMEILICHUS
MIPOMIEHHOMY NIYTH U IJIOLIAAM N0 rpa)uKOM CKOPOCTH;




ckopocTblo. LleHTpocTpemuTenbHoe yckopeHnue. IcKyCcCTBEHHbIE
cnyTHUKM 3emi. [lepas
KOCMHUYECKasi CKOPOCTb.
Nmmynbe Tena. 3aMKHyTasi cucteMa teil. Mi3aMeHeHne uMItyabcoB Tel
IIPU UX B3aUMOJEHUCTBUU. 3aKOH COXpaHeHUs uMnyJbca. CyIHOCTb U
MpUMEphl PpEaKTUBHOTO JBIKEeHUS. HazHaueHue, KOHCTPYKIUS U
MPUHIUIT JEeHCTBUS pakeThl. MHOTOCTYyIIeHUaThIe pakeThl. PaboTa
cuibl. PaboTa cuiibl TspKeCTH U cuitbl yripyrocTH. [loTeHimanbHast
SHEPrusl.
[ToreHumanpHas sHEPrUs ynpyroaepopMupoBaHHOTO TEJA.
Kunernueckas sueprus. Teopema 00 N3MEHEHUH KUHETHYECKON
SHEPIrvH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTIUH.

Konmponvuas paboma no temMe «3aKOHBI B3aUMOJICUCTBUS U
JBIDKCHUS TEID.

Jlabopamopnvle pabomoi
1. UccnenoBanue paBHOYCKOPEHHOTO JIBIXKCHUS 0€3 HauaIbHOM
CKOPOCTH.
2. 3mepenune yckopeHus CBOOOTHOTO MaICHHUS.
Tembl npoexmos

«IKCnepUMEHTAIbHOE MOATBEPKICHUE CIPABEATUBOCTH YCIOBHS
KPUBOJUHEWHOTO JIBIKEHUS Te», «VcTopust pa3Butus
MCKYCCTBEHHBIX CITYTHUKOB 3€MJIM U PELIAEMBbIE C UX ITOMOIIbIO
HAy4YHO-HMCCIIEA0BATEIbCKHUE 3a/1a4n)

CTpouTh rpaduKu 3aBHCUMOCTH VX= VX(1);

1o rpaduky 3aBucumoctu VX(t) onpenessiTh CKOPOCTh B
3aJIaHHbIIl MOMEHT BPEMEHU;

CpaBHUBAThH TPACKTOPHUH, ITYTH, IEPEMEIICHHS, CKOPOCTH
MasTHHKA B YKa3aHHBIX CHCTEMaX OTCUETa;

JIeJIaTh BBIBOJI O JIBM)KCHHH TEJI C OJJMHAKOBBIM YCKOPEHHUEM IIPU
JEHCTBUYU HA HUX TOJLKO CHJIBI TSHKECTH,

OTIPENIEIISITh MPOMEXYTOK BPEMEHU OT Hayaa
PaBHOYCKOPEHHOTO ABMKEHUS IIAPHKA IO M0 OCTAHOBKH, YCKOPEHUE
JBIDKEHUS IIapHKa M €r0 MTHOBEHHYIO CKOPOCTb MEPE]l yIapoM O
TAHP;

U3MEPSTh YCKOPEHHE CBOOOTHOTO TTaICHUS;

——TIPEJCTABIATH PE3YIbTaThl U3MEPEHUHN U BBIYNCIICHUH B BUJIC
TabJIUL U TpaUKOB;

paboTaTh B IpyIiIe

Mexanuveckue Koj1e0aHusl M BOJIHBL. 3BYK (15 u)
[Tpumeps! konebaTenbHOro ABHMXKEHUS. OOIINe YePThI
pa3HOO0Opa3HbIX KojieOaHui. JlnHaMuKa KoiaeOaHUH TOPHU30HTATLHOTO
npYyXHHHOTO MasTHUKA. CBOOOHBIC KOIeOaHus, KoieOaTeIbHbIC
CUCTEMBI, MasITHUK. BemnunHbl, XapakTepusyromue KoyiedaTenpHoe
JBIDKEHUE: aMIUTUTY/a, IEPHO/, 4YacToTa, (haza KoJeOaHHi.
3aBUCUMOCTD MEPHOIA
Y YaCTOTHI MasATHUKA OT JIJTMHBI €0 HUTH. [ apMOHHYECKHE
konebanus. [IpeBpaienrne MexaHnueCKON YHEPTUU KOJIeOaTeIbHON
CUCTEMBI BO BHYTPEHHIOI0. 3aTyxaromue Konebanus. BeiHyX1eHHbIC
kosieOanus. YacToTa yCTaHOBHBIIMXCS BEIHYKJICHHBIX KOJICOAHUH.
YcnoBust HacTyIUIeHHS B (pU3UYecKasi CyITHOCTh SIBJICHUS PE30HAHCA.

Omnpenenats KojebaTenbHOE ABUKEHUE 110 €r0 IpU3HAKaM;
NPUBOAUTH IPUMEPHI KOJICOAHUH, TTOJIE3HBIX U BPEIHBIX
NPOSIBJICHUN pe30HaHCa U MyTH YCTPAHEHUS MOCIEeIHUX, HCTOYHUKOB
3BYKa;

OTMCHIBATh JUHAMHUKY CBOOOJIHBIX KOJICOaHUN MPY>KUHHOTO U
MaTeMaTHYEeCKOr0 MasiTHUKOB, MEXaHNU3M 00pa30BaHMsI BOJIH;
3aMMChIBaTh (DOPMYITy B3aUMOCBSI3H MTEPHOJIA U YaCTOTHI
KOJICOaHMI; B3aMMOCBSI3H BEJTMUMH, XapaKTePU3YIOIINX YIPyTHe
BOJIHBI;

OOBSICHATD: IPUUMHY 3aTyXaHUSI CBOOOTHBIX KOJICOaHUH; B UeM
3aKJII0YaeTCs SBJICHNE PEe30HAHCa; HAOII0AaeMblil OMBIT 10
BO30YKJIEHUIO KOJIEOaHMIA OJTHOTO KAMEPTOHA 3BYKOM, HCITYCKa€MbIM




VY4er pe3oHaHca B IpakTHKe. MeXaHn3M paclipOCTPaHEHMsI YIIPYTUX
kosniebaHuil. Mexannueckue BosHbI. [lonepeunsle U NpoaoIbHbIE
yIPYTHE BOJHBI B TBEPABIX, )KUIAKUX U ra3000pa3HbIX CPEAAX.
XapaKTepUCTHKH BOJIH: CKOPOCTh, JJINHA BOJIHBI, 4aCTOTA, IEPHOL
kosiebanuii. CBA3b MEXIY 3TUMHU BeIMUMHAMU. VICTOUHMKY 3ByKa —
Tena, kojeomomuecs ¢ yactotoi 16 I'm — 20 kl'u. Ynbrpa3Byk u
uH(ppa3ByK. DX0JI0KalKs. 3aBUCUMOCTb BBICOTHI 3BYKa OT YaCTOTHI, a
I'POMKOCTH 3ByKa — OT aMILIUTYAbI KOJI€OAHUH U HEKOTOPBIX APYIHX
npuuuH. TemOp 3Byka. Hanuuue cpenpr —
HE00XO0IMMOE YCJIOBHE pacpocTpaHeHusl 3Byka. CKOpoCTh 3ByKa B
paznuuHbIX cpeaax. OTpakeHue 3Byka. 9X0. 3ByKOBOU pE30HAHC.

Koumponvnas paboma no teme «MexaHnueckue Koyie6aHus u
BOJIHBL. 3BYK».

Jlabopamopnas paboma
3. UccnenoBanue 3aBUCUMOCTH ITEPHOJIa U YaCTOTHI CBOOOIHBIX
KoJIeOaHUN MasiTHUKA OT JIMHBI €r0 HUTH.
Temwvl npoexmos

«OrmpenieneHre Ka4eCTBEHHOM 3aBUCUMOCTH IepHoa KojeOaHuit
NPYXUHHOTO MAasITHUKA OT MAcChl IPy3a U KECTKOCTH MPYKUHBD,
«OrmpezeneHre KayeCTBEHHOM 3aBUCUMOCTH Meproia KojeOaHuit
HUTSHOTO (MaTeMaTUYECKOT0) MAsITHUKA OT BETMYMHBI YCKOPEHUS
CBOOOTHOTO MAaJIEHU», « YIbTPa3ByK U UHPPA3BYK B IPUPOJIE,
TEXHHUKE U MEJIULINHEY

JPYTUM KaMEpTOHOM TaKOW e YacTOThI; IOYEMY B ra3zax CKOpOCTb
3ByKa BO3PACTAET C IOBBILIEHUEM TEMIIEPATYPHI;

Ha3bIBaTh: YCIIOBUE CYILIECTBOBAHUS HE3ATYXAIOIMINX KOJIeOaHU;
(¢u3nUecKre BeIMUNHBI, XapaKTepU3YIOLIHe yIpyrue BOJIHbL;
JIaIa3oH 4acTOT 3BYKOBBIX BOJIH;

pa3auy4aTh MONEPEUHBIE U MTPOIOJIbHBIE BOJIHBI;
——TMPUBOJAUTH OOOCHOBAHHUS TOTO, UTO 3BYK SIBJIIETCS IPOJOJIbHOMN
BOJIHOM;

BBIIBUTATh TMIIOTE3bl: OTHOCUTEIBHO 3aBUCMOCTHU BBICOTHI TOHA
OT YacTOThl, & TPOMKOCTH — OT aMIUIMTYZbl KOJIEOAHUN HCTOUYHUKA
3BYKa; O 3aBUCUMOCTH CKOPOCTH 3BYKa OT CBOMCTB Cpeibl U OT €€
TeMIepaTyphl;

—TPUMEHATH 3HAHUS K PELIEHUIO 33]1a4;

——TPOBOJIUTH SKCIIEPUMEHTAIBHOE UCCIIEI0BAaHNE 3aBUCUMOCTH
neprojaa KoyuebaHuil Mpy>KHHHOTO MasgTHUKA OT M U K;

U3MEPATDH KECTKOCTh MPYKUHBI;

——TPOBOJIUTDH UCCIIEAOBAHNS 3aBUCUMOCTH MEPHOJIa (4aCTOTHI)
KOJIeOaHUH MasiTHUKA OT JJIMHBI €r0 HUTH;

NIPEJICTABIATh PE3YJIbTAaThl U3MEPEHUN U BBIYUCICHUHN B BUJE
TaOJIULL;

paboTaTh B IpyMIIE;

CIIylIaTh OTYET O pe3yJibTaTaxX BBIIIOJHEHUS 3a/laHUSA-IIPOEKTA
«Ornpenenenre KaueCTBEHHON 3aBUCUMOCTH Mepruoaa KojieOaHuit
MaTEeMaTH4YE€CKOT0 MAsITHUKA OT YCKOPEHUsI CBOOOTHOTO MAaICHUS»;
CIIyIIaTh TOKIaA «YIbTPa3BYK U HHPPA3BYK B MIPUPO/IE,
TEXHHUKE U MEIMULIMHEY», 33aBaTh BOIIPOCH U IPUHUMATH y4acTHE B
00CYXJICHUU TEMBI

DJIeKTPOMArHUTHOE moJie (25 )
Hcrounuku marautHoro moss. ['unoresa Ammepa. ['padudeckoe
n300pakeHue MarHUTHOTO NoJisl. JINHUM HEOAHOPOIHOTO U
OJIHOPOJIHOI'O MAarHUTHOTO NoJisi. CBsA3b HANIpaBJIEHUS JTUHUN
MarHUTHOTO ITOJIsI TOKA C HAaIIPaBJICHUEM TOKA B IIPOBOJHUKE.
[IpaBuno 6ypasuunka. [IpaBuno mpaBoit pyku Aisi COICHOUAA.
JleficTBre MarHUTHOTO TI0JI HA POBOJAHUK C TOKOM U Ha
JBIDKYITYIOCS 3apsDKeHHYI0 yactuly. [IpaBmiio neBou pyku.

—I[CJI&TB BBIBOJIbI O 3aMKHYTOCTHU MAarHUTHBIX JIMHUN U 00
oca0JIeHUH TTOJIS C YAAJICHUEM OT IPOBOJHUKOB C TOKOM;
Ha6J'IIOJIaTI) H OIIMCBIBATH OIIBITHI, ITOATBCPKIAIOIINC IMTOABJICHUC
QJICKTPUUCCKOTO ITOJIA IIPU UBMCHCHUW MAarHuTHOT'O ITOJISA, U ACJIATh
BBIBOJbI,

Ha6J'IIOZ[aTLZ BSaHMOﬂeﬁCTBHC AJIFIOMHMHHUECBBIX KOJICL C MAIrHUTOM,
ABJICHUC CAMOUWHAYKIIWH; OIIBIT IO U3JIYUYCHUIO U IIPUEMY
QJICKTPOMArHUTHBIX BOJIH; CBO6OI[HI>IC SJICKTPOMAIrHUTHBIC KoneOaHus




NHnyknysa MarHuTHOro noJisi. Moayiib BEKTOpa MarHUTHOM
MHIYKIUU. JIMHAM MarHUTHOM

WHIYKIWAUA. 3aBUCUMOCTh MAarHUTHOTO TIOTOKA, IPOHU3BIBAIOIIETO
IJI0IIaAb KOHTYpA, OT IJIOIaAu KOHTYpa, OPUEHTAIIUHU [JIOCKOCTH
KOHTYpa [0 OTHOIIEHUIO K JIMHUSAM MarHUTHOW UHIYKIIMHU U OT
MOJYJIS BEKTOpA MATHUTHOW UHIYKIIMM MAarHUTHOTO T0Jist. ONBITHI
®apanesd. [[pyurHa BOSHUKHOBEHUSI HHAYKIIMOHHOTO TOKA.
Onpenenenue sBJICHUS SJIEKTPOMArHUTHOM MHAYKIMH. TexHuueckoe
MIPUMEHEHUE SIBJICHHS. BO3HUKHOBEHNE MHTYKIIMOHHOT'O TOKA B
AJTIOMUHHUEBOM KOJIBIIE ITPU U3MEHEHUU MPOXOJISIIIETO CKBO3b KOJIBIO
MarHuTHOTO noToka. OnpeeneHue HarpaBJIeHUs UHAYKIIMOHHOTO
toka. [IpaBuiio Jlenua. SIBinenust camonHaykuuu. MHIyKTUBHOCTb.
DHeprusi MarHUTHOTO MOJIS TOKA.

B KOoJieOaTeIbHOM KOHTYPE; pa3jioKeHne 0eIoro cBera B

CIIEKTp IPHU €ro MPOXOKJIECHUU CKBO3b MPU3MY U MOJTyUYEeHHE OEI0ro
CBETa MYTEM CIIOKEHHUSI CIIEK TPAJIbHBIX [[BETOB C TOMOIIBIO JIMH3HI;
CIJIOIITHOM M JIMHEWYAThIe CIEKTPbl UCITYCKAHUS,

dbopMyIHpOBaTh IPABUIIO MPABOM PYKHU JIJIsl COJICHOUIA, TIPABUIIO
OypaBuuka, npasuio Jlenna;

ONPEAENATh HAIPABICHHUE JIEKTPUUECKOTO TOKA B MMPOBOIHUKAX
Y HalpaBJI€HUE JTUHUI MarHUTHOTO TI0JIs; HAITPaBJICHUE CUJIBI,
JEUCTBYIOIIEH HA AIEKTPUYECKHUM 3aps/l, IBUKYIIUICI B MATHUTHOM
MoJIe, 3HAaK 3aps/Ja U HAIPaBJICHHUE IBUKCHUS YACTHIIbI,

3alUChIBaTh (POPMYITY B3aUMOCBSI3U MOJYJISI BEKTOpa MarHUTHOM
WHIYKIIMA MarHATHOTO TOJISl ¢ MOAYJIeM CUiIbl F, neficTByrotieit Ha
MPOBOIHUK JUTHHOM |, pacmoioyKeHHbIN MePIEHAUKYIISIPHO JTHHHUSIM
MAarHMTHOW MHIYKIIWUU, U CUIION ToKa | B mpoBOIHUKE;

[lepeMeHHBIN PIEKTPUUECKHI TOK. DIEKTPOMEXaHUYECKUIA
MHAYKIMOHHBIN reHepaTop (Kak npuMep — CHAPOTreHepaTop).
[Torepu sneprun B JIDII, cnocoObl yMeHbIIEHUS TOTEPb.
Haznavenue, ycTpoHCTBO U NPUHIMI JecTBUS TpaHCc(opMaTopa, ero
IIPUMEHEHHUE IIpU IIepeade dJIEKTPOIHEPIUH.

DJIEKTPOMAarHuTHOE I0JIE, €r0 UCTOYHUK. Paznnuue Mexay BUXpEBbIM
ANEKTPUUYECKHUM U AIEKTPOCTATUYECKUM MOJIAMU. DIEKTPOMAarHUTHbIE
BOJIHBI: CKOPOCTb, ITOIIEPEYHOCTD, JIMHA BOJIHBI, IPUYUHA
BO3HUKHOBEHM BOJIH. [lonydenue u perucrpanus
AJIIEKTPOMArHUTHBIX BOJIH. BBICOKOYACTOTHBIE 2JIIEKTPOMArHUTHBIE
KOJIeOaHUS U BOJIHBI — HEOOXOAUMBIE CPEJICTBA JIJISl OCYIECTBICHUS
panuocssszu. KonebaTenbHbIil KOHTYD, TOTyYeHHE
AIIEKTPOMArHUTHbIX Kojiebanuil. @opmyna Tomcona. biok-cxema
IepEAAIOLIEro U MPUEMHOIO YCTPOMCTB ISl OCYLIECTBIICHUS
paguoCBA3u. AMIUIMTYIHAsE MOLYJISILUS U JETEKTUPOBAHKE
BBICOKOYACTOTHBIX KOJICOAHUIA.

WnTtepdepennus u audpaxuus cBera. CBET Kak YaCTHBIN cryuai
JJIEKTPOMArHUTHBIX BOJIH. J[Mana3oH BUAUMOIO U3JIyYEHHUs HA IIKaJe
3JIEKTPOMArHUTHBIX BOJH. YacTULIBI 2JIEKTPOMArHUTHOT'O U3J1y4YECHUS
— (poronbl (KBaHTHI). SIBIEHHE TUCTIEPCUU.

Pasnoxenue Oenoro cera B criekTp. IlomydueHue 6enoro cBera nyrem

ONMCHIBATh 3aBUCUMOCTh MarHUTHOTO ITOTOKA OT UHAYKIIMH
MarHUTHOTO IOJIs, TPOHU3BIBAIOIIETO IJIOIIA b KOHTYpa, U OT €ro
OpUEHTAMH M0 OTHOUIEHUIO K JTMHUSAM MarHUTHON UHIYKLUU;
pa3Iu4Ms MEKYy BUXPEBBIM JIEKTPUUYECKUM U 3JIEKTPOCTATUYECKUM
HOJISIMU;

NPUMEHSITh PABUIIO OypaBurKa, MPaBUIIO JIEBOU PYyKHU; TPABUIIO
JleHua 1 mpaBuIJIO IPABOM PYKH JJIsl ONPEAEIICHNS HallpaBJICHMSI
UHAYKIIMOHHOTO TOKA;

pacckas3blBaTh 00 YCTPOMCTBE U MPUHLIMIIE JEHCTBUS TeHepaTopa
NEPEMEHHOI0 TOKA; O Ha3HAUYE€HUHU, YCTPOMCTBE U MPUHIUIIE
neicTBUs TpaHchopMaTopa U ero IpUMEHEHUH; O IPUHIIUIaX
PaaMoCBS3U U TEJIEBUCHUS;

Ha3bIBaTh CIIOCOOBI YMEHBIICHUS TOTEPH FJEKTPOIHEPTUU TTPU
nepeaye ee Ha OOJIbIINE PACCTOSIHUS, pa3IMYHbIE AUana30Hbl
NEKTPOMArHUTHBIX

BOJIH, YCJIOBUSI 00pa30BaHus CIUIOUIHBIX U IMHEHYATBIX CIIEKTPOB
UCIyCKaHMUS;

OOBSICHITD U3ITyYEHHUE U TOTJIOIEHNE CBETa aTOMaMH U
IIPOUCXOXKACHNE TMHENYATBIX CIIEKTPOB HA OCHOBE NOCTYNaToB bopa;
TIPOBOAUTH UCCIE0BATENbCKHUI SKCIIEPUMEHT MO U3yUYEHUIO
SIBJICHUS AJIEKTPOMAarHUTHOM MHAYKINH;




CJIOKEHMS CIEKTPAJIBHBIX LBETOB. L[Bera Ten. HazHauenue u
YCTPOUCTBO cieKTporpada u CreKTpocKomna. THUIbl OMTUYECKUX
cnekTpoB. CIUIOMIHON U JIMHEWYAaThIe CIEKTPBI, YCIOBUS UX

nosyuenus. CriekTpbl UCyCKaHUsl U noriomenus. 3akoH Kupxroda.

CnexTpanbHbIM aHAIN3. ATOMBI — UCTOYHHUKH U3ITYICHUS U

noryiomeHus ceera. OObACHEHUE U3TYUYCHUS U TIOTJIOIICHHS CBETa

ATOMaMH U TTPOUCXOK/ICHUS JIMHEHUATHIX CIICKTPOB Ha OCHOBE

nocTynatoB bopa.

Konmponvuas paboma no teMe « IEKTPOMAarHUTHOE TIOJIEY.

Jlabopamopnvle pabomoi

4. 3ydyeHue sSBICHUS 3JICKTPOMAarHUTHON WHIYKIIUH.

5. HaGmroieHne CIuToniHoro M JIMHEHYaThIX CIIEKTPOB UCITYCKaHUS.
Temwvl npoexmosg

«Pa3BuTHE CpelicTB M cIOCOOOB Tiepeaaun UHGOPMAIIMHU Ha JaJICKUe

pacCTOsSTHUS ¢ IPEBHUX BPEMEH M JI0 HAIIMX JTHEH», «MeTos

CIEKTPAIBHOTO aHAJIM3a U €T0 MPUMEHEHNE B HAYKE M TEXHUKE)»

aHAJIM3UPOBATH PE3YJIbTATHI IKCIIEPUMEHTA U JIeNIaTh BBIBOIBI;
paboTarth B TpymIie;

CIyIIaTh JOKIabl «Pa3BuTHE CpeiCTB 1 CrIOcO0O0B Tepesadn
MH(OPMAINH Ha JaJeKHe PACCTOSHHS C JPEBHUX BPEMEH U JI0 HAIIHUX
nHei», « MeToJ CIeKTPaIbHOTO aHaJi3a U ero MPUMEHEHHEe B HayKe U
TEXHHUKE)»

Ctpoenue aTtoma u aTOMHOTO0 siapa (20 u)
CrnoxHbIN cOCTaB paJOaKTUBHOTO U3JIy4YEHUSs, O, B- U Y-4aCTHIIBI.
Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuro o-
yactul. [LtanerapHas mozaens aroma. [IpeBpamenus saep npu
pPagMOAaKTUBHOM pacliazie Ha IpuMepe o-pacrnana paaus.
O6o3HaueHue saep XUMUYECKUX 3JIeMEHTOB. MaccoBoe 1 3aps10BOe
yyucia. 3aKOH COXPAaHEHUsI MacCOBOTO YHCIIA U 3aps/ia MpU
paaoOaKTUBHBIX NpeBpanieHusX. HazHauenue, yCTpoicTBO U
MIPUHLMN AeUCTBUS cueTunka ['eiirepa u kamepsl Buibcona.
Bri6uBanue o-yacTuIiaMu MPOTOHOB U3 JIEp aToMa a3oTa.
Habmonenne dotorpacduit o6pazoBaBmmxcs B kamepe Bunbcona
TPEKOB YaCTHULl, yYaCTBOBABIIUX B s/1IepHON peakunu. OTKpbITHE U
CBOWCTBa HEUTpPOHA. [ [pOTOHHO-HEUTPOHHAS MOJEND AIpa.
®uznyeckuil CMBICII MACCOBOTO U 3apsA10BOro uncena. OcoOeHHOCTH
siAepHbIX cuil. M30TOmBI.
OHeprus cBsi3u. BHYTpeHHsIs1 3HepIrus aTOMHBIX s1ep. Bzaumocss3b
Macchl U sHepruu. JledexT macc. Boiaenenue unu nornomnieHue
SHEPI'MM B SAEPHBIX peakuusx. [lenenue sapa ypana. Bernenenue

——OmnuceIBaTh: onbITH Pezepdopaa no oOHapyKEHUIO CII0KHOTO
COCTaBa paJiMOAKTUBHOTO U3JIyYEHHMSI U 110 UCCIIEJOBAHUIO C
MIOMOIIIBIO PACCESHUSA 0-HACTHULl CTPOCHUS aTOMa; IIPOLIECC IEICHUS
s]lpa aToMa ypaHa;

OOBSICHITH CYTh 3aKOHOB COXpaHEHHsI MacCOBOI'0 YHCIIa U 3apsiia
IpU PaMOAKTUBHBIX MPEBPALICHUSIX;

OO0BACHATH (PU3MUECKHUI CMBICI MOHATUN: SHEPTUS CBA3H, 1e(DEKT
Macc, LIETHas peaklys, KpUTUYeCcKasi Macca;

NIPUMEHSTh 3aKOHBI COXPAaHEHUSI MAaCCOBOI'0 UMCIIa U 3apsAa IpH
3aIlMCHU YPABHEHUMU SJECPHBIX PEAKLIMM;

Ha3bIBaTh yCIOBUS IPOTEKAHUS YIPABIIIEMON LIEMHOW peakLuy,
npeumyliecTBa u Hegoctatku ADC nepen ApyruMu BUAaAMU
ANEKTPOCTAHIINH, YCIOBHSI MPOTEKAHUS TEPMOSICPHON PEAKINY;
Ha3bIBaTh (PM3MUECKHE BEJIMYMHBIL: TOTJIOIIEHHAs 1032
U3Iy4YeHUs, KO3(PPHUIHNEHT KauecTBa, SKBUBAIICHTHAS 1032, IEPHOJ
noJiypacraja;

paccKa3blBaTh O HA3HAYECHUH SEPHOTO PEAKTOPA Ha MEJICHHBIX
HEUTPOHAX, €r0 YCTPOMCTBE U IPUHLIUIIE IECHCTBUS;




DHEPruu. Y CI0BUS NPOTEKAHUS YIIPABIAEMON LEMTHONW PEaKLUu.
Kpurtnueckas macca. HazHauenue, ycTponCTBO, IPUHLIAI JE€HCTBUS
SIIEPHOTO peakTopa
Ha MeJUIEHHBIX HeWTpoHax. [Ipeobpa3zoBaHue sHEpruu saep B
ANIeKTprUYeCKyto sHepruto. [IpenmymecTtsa u Henoctatku ADC nepen
JIPYTUMHU BUJIAMU 3JIEKTPOCTAHIIMMN.
buonornueckoe aericreue paguanui. @U3NYECKUE BEITMYHHBI:
HOIJIOIIEHHAs /1032 U3Iy4eHHUs, KO3()PUIHNEHT KauecTna,
SKBHMBAJICHTHAA J103a. BiusiHUe paguoaKTUBHBIX U3Ty4YE€HUH Ha
JKUBbIE oprann3mel. [lepron noypacnana paJliOaKTUBHBIX BEIIECTB.
3aKOH paJuoaKTUBHOTO pacnaaa. CrocoObl 3alIUThl OT pajrdaliy.
VYcnoBus IPOTEKAHUA U IPUMEPBI TEPMOSAIEPHBIX PEAKLIMIA.
Hcrounuku sHeprun ConHIA U 3BE3I.
Koumponvuas paboma no teme «CTpoeHre aToMa ¥ aTOMHOTO SIAPA.
Hcnonb3zoBanue
HHEPrUHU ATOMHBIX SIEP».
Jlabopamopnuvle pabomoi
6. MI3mepeHue ecTeCTBEHHOIO PaualiMOHHOro (hoHa TO3UMETPOM.
7. N3ydyenue neneHwus siapa atoMa ypana o gororpaduu TpeKoB.
8. M3ydyeHue TpeKkoB 3apsyKEHHBIX YACTHUIL IO TOTOBBIM
¢dotorpadusim» (BbIIOTHSAETCS AOMA).
Tema npoexma
«HeratuBHoe Bo3/elcTBHE pagraliiy (MOHU3UPYIOIIHUX U3Ty4EeHUN)
Ha JKMBBIE OPraHU3MbI U CTIOCOOBI 3aIMTHI OT HEEeY

NPUBOJUTH IPUMEPHI TEPMOSIIEPHBIX PEAKIUH;
——TIPUMEHATH 3HAHUS K PEIICHUIO 3a/1a4;

HM3MEPSITh MOIIHOCTh J103bl PAAHAIIMOHHOTO (hOHA JO3UMETPOM;
CpPaBHUBATh MOJYYECHHBIN pe3yabTaT ¢ HAUOOIBIIUM
JIOTTYCTUMBIM JIJIsl UEJIOBEKa 3HAaYCHUEM;

CTPOUTH rpaUK 3aBUCUMOCTH MOITHOCTH J103bl U3ITyUCHUS
MPOAYKTOB pacrajia paJjoHa OT BpDEMEHH;

OILICHMBATh MO TpaduKy MepuoI mojypacmaga IpoayKTOB
pacnaja pajoHa;

——TIPEACTaBIATh PE3YIbTaThl U3MEPEHUM B BUJIE TaOJIHII,
paboTaTk B TPyMIIE;

ciymarth nokiaa «HeratuBHoe Bo3/ieiCcTBHUE paidaliviy Ha
YKUBBIEC OPTaHU3MBI U CIIOCOOBI 3aIIUTHI OT HEEY

Crtpoenne u 3Boronus BeesienHoii (5 u)
CoctaB Conneunoi cucteMbl: CoJIHIIE, BOCEMb OOJIBIINX IUIAHET
(mecTh U3 KOTOPHIX UMEIOT CITYTHUKH), TATH TIJIaHET-KapJIUKOB,
acTepoubl, KOMEThI, MeTeopHbIe Tena. PopmupoBanue CoHEUHOM
CUCTEMBI. 3eMJIs U TUTAHETHI 3eMHOU rpymibl. OOIHOCTH
XapaKTEePUCTHUK IUIAHET 3eMHOM Tpynibl. [I1aHeThI-TUTaHTHI.
CrnyTHHKY ¥ KOJbIIA TIJIaHET-TUTaHTOB. Maiibie Tena CoTHeUHOU
CUCTEMBI: aCTEPOUIbI, KOMETHI, MeTeOpHbIe Tena. OOpazoBaHue
xBOCTOB KoMeT. Pannant. Mereoput. bonua. CosnHiie U 3B€3/bl:
cioucTas (30HHas) CTPYKTypa, MarHuTHOE moJie. ICTOYHUK SHEepruu
ConHua 1 3Be3]1 — TEIUIO, BbIICNIIEMOE NPU MPOTEKAaHUH B UX HEJIPax

——Habmtonate cnaiinel uinu dpotorpadun HeOGECHBIX 00BEKTOB;
Ha3bIBATh TPYNIBI 00BEKTOB, BXOAANMX B COTHEUHYIO CUCTEMY;
npUYMHBI 00pa3oBanus msTeH Ha CoHIIE;

IPUBOIUTH IPUMEPHI H3MEHEHUS BUIa 3BE€3IHOTO HeOa B
TE€YEHHE CYTOK;

CpaBHUBATh TUTAHETHI 3€MHOM TPYIIIBI; TUIAHETHI-TUTAHTHI,
aHaJTM3UPOBaTh PoTtorpaduu WU CIAAbI TIaHeT, poTorpadun
COJTHEYHOW KOPOHBI M 00pa30BaHUil B HEH;

ormuchiBaTh hoTorpaduu Manbix Ten COTHEYHONW CUCTEMBIL, TPU
MO/JIEJIM HECTalMOHapHOU Bceenennou, npemnoxkenusie @puamManom;
OOBSICHATH (PU3MUECKUE MPOLECCHI, MPOUCXOISIINE B HEPAX




TepMosiAepHbIX peakunii. Ctaauu 3Bosronun ConHua. ['amakTuki.

Meraranaktuka. Tpyu BO3MOXKHBIE MOJIENIA HECTALIHOHAPHOU

Bcenennoii, npeanoxennsie A. A. @puiMaHoM. DKCIIEPUMEHTAIBHOE

noATBepkIeHne Xab06soMm pacimpenns Beenennoi. 3akon Xa0o0ua.
Tembl npoexkmos

«EcTecTBEHHBIE CIYTHUKH IUTAHET 36MHOM TPYIIIBDY,

«EcTecTBEHHbIE CIIYTHUKH IJIAHET-TUTAHTOB)

CoJHIIa ¥ 3B€3]1; B YEM MPOSBIISETCS HECTALIMOHAPHOCTH BeeneHHowu;
3aIMChIBATh 3aKOH Xa00:1a;

JIEMOHCTPUPOBATH IPE3CHTALINH, YIaCTBOBATh B O0CYKJICHUHU
Mpe3CHTaluN

Hrorosoe nopropenue (3 u)

9 kaacc (68 4, 2 9 B HeseII0)

OcHoBHOE coiep:KaHue

OcHOBHBIE BH/IbI Y4€0HOMH 1€ATEJIbHOCTH

3akoHbI B3aUMO/IeliCTBHA U ABHKeHHS (23 )

Onucanve nBmxeHus. MarepuanbHas TOUKa KaK MOJEIIb TeNa.
Kpurepuu 3amensl Tena MarepuanbHol Toukoil. [loctynarensHoe
nexenue. Cucrema orcuera. [lepememienue. Paznuuue mexay
MOHATUSAMHU «IIYThb» U «IIepeMelieHne». Haxoxnenrne KoopAuHaThl
TeJa 10 €ro Ha4aJIbHOW KOOPAMHATE U IPOCKLUH BEKTOPA
nepemenienus. [lepemerenue
IIPU IIPSIMOJIMHEHOM paBHOMEPHOM JBMKEHUU. IIpsimonnHeiiHoe
PaBHOYCKOPEHHOE JBMKEHUE. MTHOBEHHAs! CKOPOCTh. Y CKOPEHHUE.

——OO0BSICHATD (PU3NYECKUI CMBICIT TIOHATHII: MTHOBEHHAs
CKOPOCTb, YCKOPEHHE;

Ha0J10/1aTh U OMKCHIBATh NPSIMOJIUHEITHOE U PABHOMEPHOE
JBHYKCHHE TEJICKKU C KallCJIbHULIEH; IBMKCHUE MAsATHUKA B IBYX
CUCTEMAax OTCYETa, OJHA U3 KOTOPBIX CB3aHA C 3eMJICH, a Ipyras C
JIEHTOU, JBWXKYILEUCSA PAaBHOMEPHO OTHOCUTEIIBHO 3E€MJIN; MAJICHUE
OJIHUX U TEX JK€ TEI B BO3AYXE U B Pa3pEKEHHOM IIPOCTPAHCTBE;
OIIBITBI, CBUJETEIBCTBYIOIINE O COCTOTHUA HEBECOMOCTH TEIL;
HaOJII0AaTh U OOBSICHATH OJIET MOJEIHN PAKEThI;




CkopocTh NPSIMOJIMHEWHOT'O PAaBHOYCKOPEHHOTO JBMXKEHUS. ['paduk
ckopoctH. [Iepemermienne npu NpsIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHUHU. 3aKOHOMEPHOCTH, IPUCYIIUE TPSIMOJIUHEHTHOMY
PaBHOYCKOPEHHOMY JBUKEHHUIO O€3 HauaJbHON CKOPOCTH.
OTHOCUTEIBHOCTD TPAEKTOPHUH, IEPEMELICHUS, ITyTH, CKOPOCTH.
['eoneHTpHYECKas U reJIMOLEHTpUYECKast cucTeMbl mupa. [Ipnunna
CMEHBI JHS ¥ HOUU Ha 3emJie (B TeJIMOLEHTPUUECKONU CUCTEME).
[IpyuunHBI IBHKEHUS C TOUKH 3pEHUST APUCTOTENS U €T0
nocnenosarenei. 3akoH nHepuuu. [lepBriii

3akoH HrroToHa. IHepumanbHble cUCTEMBI OTCYETa. BTOpOU 3aKOH
HrroTona. Tperuii 3akon HeroToHa.

CBoOoiHOE MajieHue Tel. Y CKOpeHHe CBOOOIHOTO MaIeHHUS.
[TaneHne Ten B BO3AYyXE U pa3peKEHHOM IIPOCTPAHCTBE. Y MEHBIIICHUE
MOAYJISL BEKTOPA CKOPOCTH ITPU IPOTHUBOIOJI0KHOM HAPABICHUN
BEKTOPOB HayaJbHON CKOPOCTH U YCKOPEHUS
cBoOoaHOrO najgeHusi. Heecomocth. 3aKOH BCEMUPHOTO TATOTEHUS U
YCJIOBHS €r0 IPUMEHUMOCTH. [ paBUTallnOHHAsA TIOCTOSTHHAS.
YckopeHnne cBOOOIHOTO NaIeHHs Ha 3eMIle U JPYTHX HEOECHBIX
Tesax. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO MAJACHHUS OT IIMPOTHI
MecTa ¥ BbICOThI HaJ 3emield. Cuna ynpyroctd. 3akoH ['yka. Cuna
TpeHusl. BUibl TpeHUs: TpeHUE NOKOS, TPEHUE CKOJIbXEHUS, TPEHUE
kaueHus. @opmyna ais pacuera CHIbI TPEHUs CKOJIbXeHUs. [Ipumepsl
IIOJIE3HOTO NPOsIBIEHUS TpeHus. [IpsAMonnHeliHOe U KpUBOJIMHENHHOE
JBIKEHHE. [[BH)KEHME Tela 110 OKPYKHOCTHU € IMTOCTOSIHHOM MO
MOZYJIXO CKOPOCTBIO. LIeHTpOCTpeMUTENIBHOE YCKOPEHUE.
Uckyccmeennvie cnymuuku 3emnu. Ilepsas kocmuueckas ckopocmo.
Nmnynbe Tena. 3aMKHyTas cucteMa tei. Mi3aMeHeHne uMItyabcoB Tel
IIPU UX B3aUMOJEHCTBUU. 3aKOH COXpaHeHUs1 uMnyJbca. CylHOCTb U
IpUMEPBI pEaKTUBHOIO JBUeHUsA. HazHaueHue, KOHCTpyKIUsS U
NPUHIINI JEeHCTBUS pakeThl. MHOrOCTyNeH4YaThle pakeThl. Pabora
cuibl. PaboTa CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

00OCHOBBIBATh BO3MO>KHOCTbh 3aMEHBI T€J1a €0 MOJENIBI0 —
MAaTEPUATBHON TOYKOW — ISl OIMCAHUS JBHKEHUS;
——IIPUBOJUTH IPUMEPBL, B KOTOPBIX KOOPAMHATY JBHKYILEr0Cs
TeJa B 11000 MOMEHT BPEMEHH MOKHO OIPEJENINTD, 3Hasl €T0
HA4YaJIbHYI0 KOOPJAUHATY ¥ COBEPLIEHHOE UM 3a JJAHHBIM IPOMEKYTOK
BPEMEHH NIEPEMEILECHNE, U HEIIB3S ONPEIEIUTD, €CJIU BMECTO
IepeMeIIeHNs 3a7jaH IPOUICHHBIN ITyTh; PABHOYCKOPEHHOTO
JBUKEHUS, IPSIMOJIMHENHOIO U KPUBOJIMHEWHOTO JBUKECHUS TEll,
3aMKHYTOM CHUCTEMBI TE; IPUMEPHI, NOSICHAIOIINE OTHOCUTEIBHOCTD
JBHKCHHSI, IPOSIBIICHUS] MHEPLIUY;

ONPEAEINIATh MOAYJIHU U MPOEKIIUU BEKTOPOB Ha KOOPAUHATHYIO

OCb;

3alMChIBaTh YPAaBHEHUE JJIs1 ONIPEACTICHUS] KOOPAUHATHI
JBIDKYIIETOCS Tela B BEKTOPHOU U CKaJISIpHOU (popme;

3aMMUChIBaTh (DOPMYIIBI: SISl HAXOKIEHUS TTPOSKIIMHA U MOTYJIS
BEKTOpA NMEPEMEIICHUS TEJIA; IS BBIYUCICHUS] KOOPIHMHATHI
JBIDKYIIETOCA Tela B JTI000M 3alaHHBI MOMEHT BPEMEHHU; JJIs
OMpeJIeNICHUs] YCKOPEHUs B BEKTOPHOM BU/JIE U B BHJIE€ POEKIIMI HA
BBIOPAHHYIO OCh; JUIsl pacyeTa CUJIbl TPEHUS CKOJIbKEHU S, PabOThI
CHUJIBI, paOOTHI CUIT

TSXKECTU U YIPYTOCTH, NOTEHIUATBHOW YHEPTUU MOAHATOTO HaL
3eMJIEH TeJla, MOTEHIIMAJIbHONW SJHEPTUH CKATOM NIPYKUHBI;
3aMUCHIBATh B BUE (POPMYJIbI: BTOPOM U TPETHIl 3aKOHBI
HprotoHa, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOH ['yKa, 3aKOH
COXPAHEHUSI UMITYJIbCA, 3AaKOH COXPAHEHUSI MEXaHUUYECKON YHEPIUU;
JIOKA3bIBATh PABEHCTBO MOJYJISl BEKTOPA IEPEMEILECHUS
MPOMJICHHOMY TTYTH | TUIOIIAIH 01 TPa)UKOM CKOPOCTH;

CTPOUTH rpaduKu 3aBUCUMOCTH VX= VX(1);

1o rpaduky 3aBucuMocTH VX(t) onpenessaTh CKOpOCTh B
3aJJaHHbIA MOMEHT BPEMEHU;

[TorennmansHas sHeprus. Kunernyeckas sHeprus. Teopema 00
W3MEHEHUN KUHETUYECKON SHEPTUH. 3aKOH COXPaHEHUs
MEXaHUYECKOU SHEPTUMU.

Konmponvuas paboma no temMe «3akOHbI B3aUMOJICUCTBUS U

CPaBHHUBATh TPAEKTOPUH, ITYTH, IEPEMELIEHUS, CKOPOCTH
MasiTHUKA B YKa3aHHBIX CHCTEMaxX OTCUETa;

JIeJIaTh BBIBOJ O ABM)KEHHUH TE€J C OAMHAKOBBIM YCKOPEHHUEM IMPU
JIEICTBUU Ha HUX TOJIBKO CHJIBI TSIKECTH;




JBYDKEHUS TeID.

JlabopamopHnyvie pabomul
1. UccnenoBanue paBHOYCKOPEHHOTO ABM)KEHHS 0€3 HayalbHOU
CKOPOCTH.
2. 3MepeHne ycKOpeHHsl CBOOOAHOIO MaIeHusl.

Temwvl npoexkmog

«OKCIIEpUMEHTAIBHOE TIOITBEPKICHNUE CIIPABEIJIMBOCTH YCIOBUS
KPUBOJIMHEWHOTO JIBHKEHUS Te», «VcTopust pa3BuTus
UCKYCCTBEHHBIX CIYTHUKOB 3€MJIM U PEIIAEMbIE C UX TOMOIIBIO
HAy4YHO-HCCIIEA0BATEIbCKHE 3a/1a4n

OIIpeeNsATh MPOMEXYTOK BPEMEHH OT Hayasa
PaBHOYCKOPEHHOTO ABMKEHUS IIAPHUKA IO M0 OCTAHOBKH, YCKOPEHUE
JBIDKEHUS IIapHKa M €r0 MTHOBEHHYIO CKOPOCTb MEPE]l yIapoM O
WTHHID;

MU3MEPATh YCKOPEHHE CBOOOIHOTO MaICHMS;

——TIPEJICTABIIATh PE3yIbTaThl H3MEPEHUH U BHIYHCIICHUNA B BUJIC
TabJIML U Tpa(UKOB;

paboTaTh B TpyIIe

Mexannyeckue KoJjieOaHus U BOJIHBIL. 3BYK (12 9)
[Tpumeps! konebaTenbHOro ABMKEHUS. OOIIMe YepThI
pa3HooOpa3HbIX KosieOanuil. J{uHamuka Koae6aHui TOPU30HTAIBHOTO
npyxuHHOTO MasTHUKA. CBOOOHBIE KoeOaHus, KoiebaTeabHbIe
CUCTEMBI, MasiTHUK. BennunHbl, XapakTepusyroiue KoiedaTenbHoe
JBIDKCHHE: aMIUTUTY/1a, IEPUO/I, YaCTOTa, (aza KoJIeOaHUH.
3aBUCUMOCTD MEPHOJIAa U YaCTOTHl MAasTHUKA OT JIJTMHBI €T0 HUTH.
T'apmonuueckue xonebanus. IlpeBpaiieHne MEXaHHYECKON SHEPTUU
Kosie0aTeIbHON CUCTEMBI BO BHYTPEHHION. 3aTyXaoIue KojaeOanus.
Breinyxxnennsie kojaebanus. Yactora yCTaHOBUBLINXCS
BBIHY)KJICHHBIX KOJeOaHui. Y CI0BUS HACTYIUIEHUS U (pU3HUecKas
CYILLIHOCTb SIBJICHHSI pE30HAHCA. YUeT PE30HAHCA B IPAKTHUKE.
MexaHu3M pacrpocTpaHeHus yIpyrux kojaebaHuil. MexaHuueckue
BOJIHBI. [lonepeydnblie ¥ MPoI0JIbHBIE YIIPYTUE BOJIHBI B TBEPBIX,
KHUJIKUX ¥ ra3000pa3HbIX cpefax. XapakTepUCTUKH BOJIH: CKOPOCTh,
JUIMHA BOJIHBI, YAaCTOTA, MepHo KojeOaHuil. CBs3b MEXY STUMH
BeJIMYMHAMU. VICTOUHUKH 3ByKa — Tea, KOJEOoIrecs ¢ 4aCTOTO!
16 I'm — 20 [’ YabpTpa3Byk u nH(pa3ByK. IXOJOKAIIHA.
3aBUCUMOCTD BBICOTHI 3BYyKa OT YaCTOTHI, @ TPOMKOCTH 3ByKa — OT
aMIUTMTYZbl KOJeOaHUM U HEKOTOPBIX APpyrux npuuuH. TemOp 3ByKa.
Hanuuue cpenbl — HEOOXOAMMOE YCIOBUE PacHpOCTPaHEHUs 3BYyKa.
CkopocTb 3ByKa B pa3iMuHbIX cpepax. OTpaxeHue 3ByKa. IxXo.
3BYKOBOW pE30HAHC.

Konmponvnas paboma no teme «MexaHu4eckue KojieOaHUs U
BOJIHBIL. 3BYK».

- Onpenensath KonebaTeaTbHOE IBUKEHUE TI0 €ro MPU3HAKaM;
MIPUBOIUTH IPUMEPHI KOJICOAHUH, MOJIE3HBIX U BPEIHBIX
MPOSIBJICHU PE30HAHCA U MTYTH YCTPAHEHUS MTOCIEIHUX, UCTOYHUKOB
3BYKa;

OIMKCHIBATH JUHAMUKY CBOOOJHBIX KOJIOaHU MPYKUHHOTO U
MaTeMaTH4YeCKOTO MassTHUKOB, MEXaHU3M 00pa30BaHUs BOJIH;
3aMUCHIBATh (HOPMYITY B3aUMOCBS3U MIEPUOIA U YACTOTHI
KoJIeOaHUH; B3aMMOCBSI3U BEITUYHH, XapaKTePU3YIOIIUX YIIPyTue
BOJIHBI;

OOBSCHSATH: IPUUNHY 3aTyXaHUsI CBOOOTHBIX KOJICOAHUI; B UEM
3aKJIF0YAeTCA SBJICHUE PE30HAHCA; HAOIIOAaeMbIN OTIBIT TIO
BO30YKJIEHUIO KOJIeOaHMii OTHOTO KaMEPTOHA 3BYKOM, UCITYCKaeMbIM
JIPYTUM KaMEPTOHOM TaKOM K€ YaCTOThI; TIOYEMY B Tra3ax CKOPOCTh
3BYKa BO3PACTACT C MOBBIIIEHUEM TEMIIEPATYPHI;

Ha3bIBATh: YCIOBUE CYIIECTBOBAHUS HE3ATYyXAIOIIUX KOJICOaHUH;
dbuznueckre BeTUYHHBI, XapaKTEPU3YIOIIUE YIIPYTHUE BOJIHEI;
JTMara3oH 4acTOT 3BYKOBBIX BOJIH;

pa3inyaTh MONEPEYHbIC U MPOAOJIbHBIC BOJIHBI,

IPUBOIUTH 00OCHOBAHUS TOTO, YTO 3BYK SIBJISIETCSI IIPOJIOJIBHON
BOJIHOM;

—BBIJIBUTATh TUIOTE3bI: OTHOCUTEILHO 3aBUCUMOCTH BBICOTHI TOHA
OT YaCTOThI, & TPOMKOCTH — OT aMIUTHTYbI KOJIeOaHUI NCTOYHUKA
3BYKa; O 3aBUCUMOCTH CKOPOCTH 3BYKa OT CBOMCTB CpPEJIbI U OT €€
TEeMIIepaTyphl;

—TIPUMEHATH 3HAHUS K PEIICHUIO 3a/1a4;




—IIPOBOJUTH DKCIIEPUMEHTAIBHOE UCCIIEI0BAHUE 3aBUCUMOCTHU
nepuoja Koue0aHui NpyKMHHOTO MasiTHUKA OT M u k;

Jlabopamopnas paboma
3. UccnenoBanue 3aBUCUMOCTH MIEPUOAA U YACTOTHI CBOOOIHBIX
KoJIeOaHU MasiTHUKA OT JJIMHBI €r0 HUTH.

Temwvl npoexmog
«Ormpenenenne KaueCTBEHHON 3aBUCUMOCTH Tepuoa KojieOaHmit
NPYKUHHOTO MAasiTHUKA OT MACChl IPYy3a U KECTKOCTH MPYKUHBD,
«Ornpenenenne KaueCTBEHHON 3aBUCUMOCTH IIEpUOAa KoJeOaHHi
HUTSHOTO (MaT€MaTUYECKOr0) MAsITHUKA OT BETMYMHBI YCKOPEHUS
CBOOOTHOTO MAJIEHUs», « YIbTPa3ByK U UHPPa3BYK B IPUPOJIE,
TEXHHUKE ¥ MEJIUIINHE

U3MEPATH KECTKOCTh MPYKUHEI;
TIPOBOMTH MCCIICOBAHMS 3aBUCUMOCTH Teproaa (4acTOThI)
KOJIEOAHHUI MasiTHHKA OT JUIMHBI €70 HUTH,

—TIPEJCTABIATh PE3yIbTaThl U3BMEPEHUHN U BBRIYUCIICHUH B BUJIC
TaOJINII;

paboTaTh B TPYIIIE;

CIIYIIaTh OTYET O pe3yIbTaTaX BHITIOJHEHUS 3aIaHUS-TIPOCKTA
«Ormpenenenne KaueCTBEHHON 3aBUCUMOCTH TIEpHUOa KOJICOaHMH
MaTEMaTHYECKOr0 MasTHHKA OT YCKOPEHHUs CBOOOIHOTO MaJCHHS;
CIymaTh JOKIa] « YIbTPa3ByK U HH(pa3ByK B MpUPOJIE,
TEXHHUKE ¥ MCJIUIIUHE», 3a1aBaTh BOMPOCH U IPUHUMATH Y9aCcTHC B
00CY)KJICHUU TEMbI

DJleKTpOMarHuTHoe noJe (16 u)
Wcrounnku marautHoro nojst. ['unoresa Ammepa. ['padudeckoe
M300pakeHue MarHuTHOT O NoJisl. JINHUM HEOAHOPOIHOTO U
OJIHOPOJIHOT'O MAarHUTHOTO NoJisi. CBsA3b HANIPaBJIEHUS TUHUN
MAarHuTHOTO ITOJIsSI TOKA C HaIlpaBJICHUEM TOKA B IpoBOAHUKE. [IpaBuio
OypaBuuka. [IpaBuino npaBoii pyku i conenoupa. [leiictsue
MAarHUTHOTO I0JIS1 HA IPOBOJHUK C TOKOM U Ha JABMKYLIYIOCS
3apspKeHHYH0 yactuny. [IpaBuio neBoit pyku. UHAyKIMsSE MAarHUTHOTO
noysi. Moaysib BEKTOpa MarHUTHOW MHAYKUMH. JINHUKA MarHUTHOM
MHIYKI[UU. 3aBUCUMOCTh MAarHUTHOTO TTOTOKA, MPOHU3BIBAIOIIETO
IJI0IIaJAb KOHTYpA, OT IJIOMIaA1 KOHTYpa, OPUEHTALUHU [NIOCKOCTH
KOHTYpa [0 OTHOIIEHHIO K JIMHUSAM MarHUTHOW MHIYKIIMHU U OT MOAYJIs]
BEKTOpPa MarHUTHOW MHYKIIMM MarHUTHOTO 1oJist. OnbiTel apanes.
[IpuurHa BOZHUKHOBEHMSI THAYKIIMOHHOTO ToKa. Onpeenenne
SABJIEHUS 3JICKTPOMAarHUTHOW UHAYKIHMH. TeXHUUECKOE TPUMEHEHUE
ABJICHUS. BOBHUKHOBEHHNE MHIYKIIMOHHOTO TOKA B AJIIOMUHUEBOM
KOJIBLIE IIPH U3MEHEHUU MTPOXOIAIIETO CKBO3b KOJIBIIO MAarHUTHOTO
noTtoka. OnpejelieHre HapaBiIeHUsI MHAYKIUOHHOTO ToKa. [IpaBuiio
Jlenua. SIBnenus caMomHAyKUMU. UHIYKTUBHOCTh. DHEPIUs
MAarHUTHOTO IOJIsI TOKA. [IepeMeHHbIN AJIEKTPUYECKUHN TOK.

DNeKTpOMEXaHNYECKUI MHAYKIIMOHHBIN reHeparop (Kak npuMep —

——/lenaTh BBIBO/BI O 3aMKHYTOCTH MarHUTHBIX JUHUN U 00
0cN1abJIEHNH NOJIA € yIaJ€HUEM OT IPOBOAHUKOB C TOKOM;
Ha0JI0/1aTh U ONMMCHIBATH OMBITHI, MOATBEPKIAIOIINE MTOSBICHUE
EKTPUYECKOTO NOJIS TPU U3MEHEHUU MarHUTHOTO TI0JIS, U I€TaTh
BBIBOJIBI;

Ha0J10/1aTh: B3aUMOJIeHCTBUE aJTFOMUHUEBBIX KOJIEI] C MATHUTOM,
SIBJICHUE CAMOMHYKIIMH; OIBIT 10 U3IYYEHHUIO U IIPUEMY
JIEKTPOMArHUTHBIX BOJIH;

CBOOO/IHBIE AJIIEKTPOMArHUTHBIC KOJIeOaHUS B KOJI€OATEIIbHOM
KOHTYp€; pa3yiokeHue 0eJ0ro CBeTa B CIIEKTP MPH €T0 MPOXO0XKACHUU
CKBO3b IPU3MY H IOJIy4eHHE 0eJ0ro CBeTa MyTeM CI0KEHHUS
CHEKTPaJIbHBIX LIBETOB C MOMOUIBIO JIMH3bI; CIUIOIIHON U IMHEHYaThIe
CHEKTPbI UCITYCKAHUS;

(bopMyIHpOBaTH MPABUIIO MPABOW PYKHU IS COJICHOU A, TPABHIIO
OypaBuuka, mpaBuio Jlenna;

ONPENIEATh HANPABIICHUE SJIEKTPUUECKOTO TOKA B MPOBOJHUKAX
Y HampaBJIEeHUE JIMHUA MarHUTHOTO I10JIS1; HAIPABJIEHUE CUJIBI,
JEHCTBYIOIIEH HA DJIEKTPUUECKUH 3aps]l, ABUKYILIHUICS B MATHUTHOM
T10JIE, 3HAK 3aps/1a U HANPABJICHUE IBUKEHUS YaCTHULIBI;

3anMuchbiBaTh (DOPMYIy B3aUMOCBSI3U MOAYJISl BEKTOPA MarHUTHOU
MHIYKIIMM MarHUTHOTO TOJIsl ¢ MOJyJIeM cuilbl F, neficTByromei Ha




rugporeneparop). [lorepu suepruu B JIDII, ciocoObl yMeHbIIEHUS
norepb. HazHaueHune, yCTpOWCTBO U IPUHLIUI IEUCTBUSA
TpaHc(opMaTopa, ero IpUMEHEHHUE MIPH Nepeaade dIEKTPOIHEPTUU.
DIEKTPOMArHUTHOE I0JIE, €r0 UCTOYHUK. Pa3inune Mexny BUXpEBbIM
AIIEKTPUYECKUM U JIEKTPOCTATHUECKHUM ITOJISIMU. DJIEKTPOMAarHUTHbIE
BOJIHBI: CKOPOCTb, IONIEPEYHOCTH, IJIMHA BOJIHBI, IPUYUHA
BO3HUKHOBEHHMsI BOJH. [lomyuenue u peructpanus
JIEKTPOMAarHUTHBIX BOJH. BRICOKOYaCTOTHBIE 2JIEKTPOMAarHUTHBIE
KoJieOaHUsl U BOJIHBI — HEOOXOUMBIE CPEACTBA JIJISl OCYIIECTBIICHUS
pPaIuOCBS3H.

IPOBOIHUK JTHHOM |, pactoIoKeHHBIN MePICHANKYISIPHO THHUASIM
MAarHMTHOM MHIYKUWU, U CUIION ToKa | B IpOBOIHUKE;

ONUCHIBATH 3aBUCUMOCTh MArHUTHOT'O MOTOKA OT UHIYKIUU
MarHUTHOTO T0JIs, TPOHU3BIBAIOIIETO IUIOIAIb KOHTYpPa, U OT €ro
OpHUEHTALIMM IO OTHOIIEHUIO K JUHUSIM MAarHUTHON MHYKIIUH;
pa3IuYus MEXKAY BUXPEBBIM JIEKTPUUECKUM U AJIEKTPOCTATUYECKUM
MOJISIMH;

MPUMEHSATH MPABUIIO OypaBUMKa, TIPABUIIO JIEBOW PYKH; MIPABUIIO
JleH1ia 1 mpaBWJIO TPABOM PYKU JJIsl ONPEACIICHUS HATPABICHUS
WHAYKIMOHHOTO TOKA;

paccKa3biBaTh 00 YCTPONCTBE M MPUHIIMIIE ICHCTBUS FeHEepaTopa
MEPEMEHHOT0 TOKa; O Ha3HAYEHUH, YCTPOUCTBE U MPUHITUTIC
nercTBUs TpaHchopMaTopa U ero MPUMEHEHUH; O MPUHITUIIAX
paJrOCBSI3U U TEICBUACHUS;

KonebarenpHblif KOHTYp, TOJTYYCHUE AIEKTPOMATHUTHBIX
kosnebanuii. ®opmyna Tomcona. biiok-cxema nepenaromiero u
IIPUEMHOTO YCTPOWCTB /ISl OCYIIECTBICHUS PAJHOCBS3H.
AMIUIUTYHAS MOAYJIALMS U IETEKTUPOBAHUE BHICOKOYACTOTHBIX
KOJICOaHUH.

WnTtepdepenuns u audpaxuus cBera. CBET Kak 4aCTHBIN ciydai
JJIEKTPOMArHUTHBIX BOJIH. J[Mana3oH BUIAUMOIO U3JIy4EHHUs HA IIKaJIe
3JIEKTPOMArHUTHBIX BOJH. YacTULIBI 2JIEKTPOMArHUTHOT'O U3J1y4ECHUS
— ¢oToHbI (kBaHTHI). SABNeHUE aucnepcun. Paznoxxenue 6enoro
cBera B ciiekTp. [lonydyenue O6enoro cBeta myTem CII0KEHHUS
CIIEKTpAIbHBIX BETOB. [[BeTa Ten. HazHnaueHnune u ycTponcTBo
crekTporpada 1 CueKTpocKomna. THIIbI ONTHYECKUX CIIEKTPOB.
CruionIHoM 1 IMHEWYaThle CHEKTPBI, YCIOBUS UX MOIYYEHUS.
CrekTphl HCITyCKaHUs U noromeHus. CnekmpanvHulil anaiu3. 3aKoH
Kupxroda. ATOMBI — UCTOYHHKY U3ITy4YEHUS U TOTJIOLICHHS CBETA.
OObsicHeHHE U3JTYYEeHHUSI U TTOTJIOIIEHUS CBETa aTOMaMH U
IIPOUCXOXKACHUS JTMHENYATBIX CIIEKTPOB HA OCHOBE MOCTYJIaTOB bopa.
Jlabopamopnwsie pabomui
4. V3yueHue sBIEHUS 3JIEKTPOMarHUTHON MHIYKLIUH.
5. HabntoieHre CrjiouHoro v JMHEHYaThIX CIIEKTPOB UCITyCKaHUSI.
Temwvl npoexmog

Ha3bIBaTh CIIOCOOBI YMEHBIICHUS ITOTEPh AIEKTPOIHEPTUH MTPH
nepezaade ee Ha OOJBIINE PACCTOSIHUSA, PAa3IMYHbIC TUAMa30HbI
AIIEKTPOMArHUTHBIX BOJIH, YCJIOBHUS 00pa30BaHMUs CIUIOIIHBIX
JTMHEHYATBIX CIIEKTPOB UCITYCKaHHUS;

OOBSICHATD N3ITyYEHHUE U TIOTJIOIIEHUE CBETa aTOMaMH U
IPOMCXOKICHHUE TMHEWYIAThIX CIIEKTPOB Ha OCHOBE MocTynaToB bopa;
NPOBOJIUTH HCCIIEA0BATEIbCKUN HKCIICPUMEHT 110 H3yUEHHUIO
SIBJICHUS 2JICKTPOMArHUTHON MHTYKIIUH;

aHAJIM3UPOBATH PE3YIbTATHI SKCIIEPUMEHTA H JIeNIaTh BHIBOJIBI;
paboTaTh B IpyMIIE;

CIIyIIaTh 10K1abl «Pa3BuTHe cpeicTB U CIOCOOOB Mepeiadn
UH(pOpPMAIUY Ha JTaJeKhe PacCTOSHUS ¢ APEBHUX BPEMEH U JI0 HAIIUX
aHel», «MeTos CIeKTpaTbHOTr0 aHaIN3a U €ro IPUMEHEHHE B HayKe
TEXHUKE»




«Pa3BuTHe cpeacTB U crioco0o0B nepeaadn nHHopMaIMuHa JajJeKue
pacCTOAHUS C IPEBHUX BPEMEH M J0 HAIIMX JHEN», «MeTtox
CIIEKTPAJIBLHOI0 aHAJIM3a U €ro NPUMEHEHUE B HAYKE U TEXHUKE)

CtpoeHne aToMa u aToMHOT0 siapa (11 q)
CnosxHbIN COCTaB PaJIMOAKTUBHOTO U3JIYYEeHHUS], O-,3- U Y-UaCTHUIIBI.
Mogens atoma Tomcona. OnbiTel Pezepdopaa no paccesnurio o-
yactul. [ lmanerapuas monens aroMa. [IpeBpaienus saaep npu
paauoaKkTUBHOM pacliajie Ha IpUMepe o-pacnaia paaus.
O6o3HaueHue Aaep XUMUYECKUX 3JIEMEHTOB. MaccoBoe U 3aps10BOE
yyciia. 3aKOH COXPAaHEHHUsI MacCOBOr'0 YMCJa U 3apsia Ipu
paauoakTUBHBIX MpeBpalieHusax. Haznauenue, ycTpoilcTBoO 1
MPUHIUN AEUCTBUS cueTurka [ eiirepa u kamepsl BusibcoHa.
Bri6uBanue o-yacTuiiaMu NpPOTOHOB U3 AJEp aToMa a3o0Ta.
Hab6monenune gororpaduii 0dpa3zoBaBIInXCS
B Kamepe BuibcoHa TpeKOB YacTull, y4aCTBOBABILIUX B s/IEPHOI
peakiuu. OTKPBITHE U CBOMCTBA HEUTPOHA. I [pOTOHHO-HENTPOHHAS
MoJienb sapa. PU3NYecKuil CMBICI MACCOBOTO U 3apsI0BOT0 YUCEN.
Oco0eHHOCTH sIepHBIX cHIl. 130TOMbI.

DHeprus cBsi3u. BHyTpeHHsIsl S3Heprus aTOMHBIX sifiep. B3auMocBs3b
Macchl u 3Hepruu. JledexTt macc. Boienenue uiam noriomieHmue
SHEPIUH B SAEPHBIX peakuusx. Mozens npolecca JejaeHus aapa
ypaHa. Beienenue sHepruu. Y clIoBUS IIPOTEKAHUs YIIPABISEMON
nenHol peakunu. Kputnueckas macca. Haznauenue, ycTpoicTso,
MPUHITUIT JEHCTBUS SIAEPHOTO peaKTOpa Ha MEIJICHHBIX HEUTpOHAX.
[IpeobpazoBaHue SHEPTUH SIIEP B NEKTPUUECKYIO SHEPTHIO.
[IpeumymiectBa u Henoctatku ADC nepen ApyruMu BUAaMHU
ANEKTPOCTaHIMK. bruonornyeckoe aercteue paguanuu. Gusnyeckune
BEJIMYMHBI: TIOTJIONIECHHAS /1032 U3JIy4eHUs, KO (PHUIIMEeHT KadecTBa,
SKBUBAJICHTHA J103a. BiusiHue pairioakTUBHBIX U3TyUYCHHUM Ha KUBBIC
opranu3msl. [lepuon nonypacnanga paJuoaKTUBHBIX BEIIECTB. 3aKOH
paaroakTuBHOro pacnaaa. CrocoObl 3alUThl OT paAHalU. Y CIOBUS
MPOTEKAHUA U MPUMEPHI TEPMOSIEPHBIX peakiuil. Boinenenue
SHEPIUH U MEPCIIEKTUBBI €€ UCIOIb30BaHMS. ICTOUHUKHN SHEpPTUH
ConHua u 3Be3 .

Koumponvuas paboma no teme «CTpoeHHE aTOMa U ATOMHOTO SIAPA.

——OmnuceiBaTh: onbITH Pezepdopa mo 00HApYKEHUIO CIIOKHOTO
COCTaBa PaJIMOAKTUBHOTO U3IYyUYEHHUS U 110 UCCIETOBAHUIO C
ITOMOILIBIO PACCESHHUS 0-4aCTHULL

CTPOEHHUSI aTOMa; MPOLIECC AEIEHUS AIpa aTOMa ypaHa;

OOBSICHATH CYTh 3aKOHOB COXPaHEHHUs MacCOBOTO YMCTIa U 3apsiia
IIPY PATMOAKTUBHBIX MPEBPALLICHUIX;

OOBACHATH (PU3NYECKUM CMBICIT TOHSATUN: SHEPTHUS CBSI3U, NE(EKT
Macc, LeMHas peakiys, KpuTUYecKas Macca;

IIPUMEHSATH 3aKOHBI COXPAHEHHUsI MAaCCOBOTO YKCIIA U 3apsia Mpu
3aIlMCU YPAaBHEHUH SAECPHBIX PEAKIIN;

Ha3bIBaTh YCJIOBUS MPOTEKAHUS YIPABISIEMOMN LIETHON peaKluu,
npeumyliecTBa u Hegoctatku ADC nepen ApyruMu BUIAMHU
ANEKTPOCTAHIUH, YCIOBHSI MPOTEKAHUSA TEPMOSACPHON PEAKIINH;
Ha3bIBaTh (DU3MUECKUE BEJIMUMHBI: TIOTJIOIEHHAs 1032
U3Iy4eHus1, KO3 UIMEHT KauecTBa, IKBUBAJICHTHAS 103, IEPHO/T
nosypacnania;

paccKa3blBaTh O HA3HAYEHUU SAEPHOTO PEAKTOPA HA MEIJICHHBIX
HEUTPOHAX, €r0 YCTPOWCTBE U MPUHLIUIIE IEUCTBUS;

IPUBOAUTH IPUMEPHI TEPMOSIEPHBIX PEAKIINIA;

IIPUMEHATH 3HAHUSI K PELICHUIO 3a/1a4;

U3MEPSATh MOIHOCTb J103bl PaIUAIIMOHHOTO (hOHA T03UMETPOM;
CpaBHUBATh MOJTYYCHHBIN pe3ybTaT ¢ HAUOOIBIITIM
JOIYCTUMBIM IS YEJIOBEKA 3HAUCHUEM;

CTPOUTH TpauK 3aBUCHUMOCTH MOILTHOCTH JJO3bI U3JTy4ECHHUS
IIPOJYKTOB pacliajia paoHa OT BPEMEHH,;

OLIEHUBATh 1O TpapuKy MEePHOJ MOJIypacnaaa mpoayKToB
pacraja pajsoHa;

NPEJICTABISATh PE3yIbTaThl U3MEPEHUN B BUJIE TAOIUIL;
paboTarth B IpymIie;

caymarh qokian «HeratnBHoe BO3AEHCTBUE paualiiy Ha
YKUBbIE OPTaHU3Mbl U CIIOCOOBI 3aIUTHI OT HEE)




Hcnonb30BaHKe SHEPTUU ATOMHBIX SIIEPY.
Jlabopamopnuvle pabombi
6. I3MepeHue ecTeCTBEHHOTO paAHallMOHHOTO (POHA TO3UMETPOM.
7. U3ydyenue neneHus siapa atoMa ypasa o gororpaduu TpeKosB.
8. M3ydeHue TpeKoB 3apsi’KEHHBIX YaCTHUI IO TOTOBBIM (oTorpadusim
(BBITIONTHSIETCS IOMA).
Tema npoexma «HeraTuBHOE BO3/A€MCTBUE pagHallu
(MOHU3HUPYIOMIMX U3TYYEHUI) Ha KUBbIE OPTaHU3MBbI U CIIOCOOBI
3alUTHI OT HEE»

Ctpoenne u 3BoIonus Beesiennoii (5 u)
CocraB Connaeunoii cuctembl: ConHIle, BOCEMb OOJBIIMX TUIAHET
(1IecTh U3 KOTOPBIX UMEIOT CIIYTHUKH), MATh MJIaHET-KAPIUKOB,
acTepouibl, KOMEThI, MeTeopHbIe Tena. opmupoBanne CoaHEUHON
CUCTEMBI. 3eMJIs U TUTAHETHI 3eMHOM rpymbl. OOIHOCTD
XapaKTEePUCTHUK IJIAHET 36MHOU rpyninsbl. [[1aHeThI-TUTaHTBHI.
CHnyTHHKM ¥ KOJbLA IIJJaHET-TUTaHTOB. Mastbie Tena ConHeYHOon
CUCTEMBI: aCTEPOU/Ibl, KOMEThI, MeTeOpHbIe Tena. OOpazoBaHue
xBOCTOB KoMeT. Paguant. Mereoput. bonun. ConHue u 3Be3/1bl1:
cioucTas (30HHas) CTPYKTypa, MarHuTHoe 1ose. VIcTOUHUK 3Hepruu
CoJHna 1 3B€3 — TEIIO,
BBIJIENIIEMOE MPU IPOTEKAHUU B UX HEJIpax TEPMOSIEPHBIX PEAKIIMA.
Cranuu >Bomrorinu CoJsHIa.

[Nanmaxktuku. Metaranaktvka. Tpyu BO3MOKHBIE MOJICIIH
HecTaunoHapHoOU Beenennon, npemnoxxennsie A. A. @puamMaHoMm.
DKCTepUMEHTaIbHOE MOATBEPKAeHHEe Xa00I0M paciiupeHus
Bcenennoii. 3akon Xab06:ma.

Temvt npoexmos
«EcTecTBEHHBIE CITYTHUKH IUIAHET 36MHOU TPYIIIIBDY,
«EcTecTBEHHbIE CIIYTHUKH IIJIAHET-TUTAHTOB)

——HabGmonate cnaiiasl unu Gororpaduu HeOECHBIX 0OBEKTOB;
Ha3bIBATh TPYMIBI 00BEKTOB, BXOIAIMX B COTHEUHYIO CUCTEMY;
IpUYMHBI 00pa3oBanus msiTeH Ha COTHILE;

——TPUBOJUTH IPUMEPHI U3MEHEHHMSI BUJIa 3BE3/THOTO HeOa B
TE€YEHUE CYTOK;

CpaBHUBATh TUIAHETHI 36€MHOM TPYIIIbI; TUIAHETHI-TUTAHTHI;
aHaJTU3UPOBaTh PoTorpaduu WU CaabI IIaHeT, poTorpadun
COJIHEYHON KOPOHBI U 00pa30BaHU B HEW;

onuchiBaTh hoTorpaduu Manbix Te’d CoTHEYHOU CUCTEMBI;, TPU
MOJIENU HecTalMoHapHou BeenenHo, npemioxxeHasie @puamaHoM;

00BSACHATH (PU3UYECKHUE MPOIIECCHI, TPOUCXOIAIINE B HEJIpaxX
ConHIa 1 3Be3/1; B 4YeM MPOSIBISETCS HECTAIIMOHAPHOCTh BeeneHHoi;
3aIMCBIBATh 3aKOH Xa00:1a;

JIEMOHCTPUPOBATH MPE3CHTAIINN, YYACTBOBAThH B 00CYKICHUN
IIPE3EHTALNI

IoBTopenne (1 u)




