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IINIAHUPYEMBIE PE3YJIBTATbBI OB YYEHUA

JIMYHOCTHBIMU pe3yJabTaTaMu 00y4eHHUs: (U3UKE B CPEIHEH IIKOJIE SIBISIOTCS:

® g chepe omuouenuti 00yuarWUxcs K cebe, K c60emy 300p06bio, K NO3HAHUIO ce05 — OPUEHTAIHS
Ha JOCTIDKEHHE JIMYHOTO CYACTBhS, pPEATM3AalMI0 TO3UTHBHBIX JKU3HEHHBIX IIEPCIEKTHB,
MHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIHOCOOHOCTH K JIMYHOCTHOMY CaMOOIIPEAEICHHIO,
CIOCOOHOCTh CTaBUTh LIEIU M CTPOHUTDH KU3HEHHBIC TIAHBI; TOTOBHOCTh M CIIOCOOHOCTH 00ECTICUUTh
cebe W CBOMM OJHM3KUM JOCTOMHYIO KH3Hb B IIPOLECCE CAMOCTOSTEIbHOM, TBOPUECKOH U
OTBETCTBEHHOM MAEATENBHOCTH, K OTCTAMBAHUIO JMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHWUS,
BBIPa0ATHIBATh COOCTBEHHYIO MO3HUIIMIO TI0 OTHOIICHHUIO K OOIIECTBEHHO MOJUTHYCCKUM COOBITHIM
MPOIUIOTO U HACTOSIIEr0 Ha OCHOBE OCO3HAHUS U OCMBICICHHUS MCTOPUH, AYXOBHBIX LIEHHOCTEH U
JOCTIDKEHUH Haled CTpaHbl, K CAaMOpPA3BUTHUIO M CAMOBOCIHMTAHUIO B COOTBETCTBUH C
0011eYeI0BeYeCKUMHU [ICHHOCTSIMU M UJIeallaMi TPakJIaHCKOTro OOIIEeCcTBa; MPUHATHE U Pean3aliio
[IEHHOCTEH 370pOBOTO M 0e30macHOro oOpasa Ku3HU, OepeKHOE, OTBETCTBEHHOE U KOMIICTEHTHOE
OTHONICHHE K COOCTBEHHOMY (PH3NYECKOMY U IICUXOJIOTUYECKOMY 3/10POBbIO;
e g cpepe omnowenuu oodyyaiowuxcsa k Poccuu xax x Pooune (Omeuecmey) — poccuiickast
UJCHTUYHOCTh, CIOCOOHOCTh K OCO3HAHHIO POCCUICKOM HIEHTUYHOCTH B MOJIUKYJIBTYPHOM COLILYME,
YYBCTBO MPUYACTHOCTU K HCTOPUKO-KYJIBTYPHON OOIITHOCTH POCCUICKOTO Hapona u cyabde Poccun,
aTPUOTU3M, TOTOBHOCTB K CITY)KeHHI0 OTEeYeCTBY, €ro 3aluTe; yBaKEHUE K CBOEMY HAapO.y, 4yBCTBO
OTBETCTBEHHOCTH nepes PoinHoM, rop0cTh 3a CBOM Kpall, cBoto PoauHy, 3a mporiioe u HacTosIiee
MHOTOHAIIMOHAJILHOTO Hapojaa Poccuu, yBaskeHne rocyJapcTBEHHBIX CUMBOJIOB (Tep0, (iar, rumH);
dbopMupoBaHHE YBaXKEHHs K PYCCKOMY S3BIKY KaK TOCYyAapCTBEHHOMY s3bIKy Poccuiickoii
Qenepanyy, SABISIOMIEMYCS OCHOBOM POCCHHCKOM HMIEHTHYHOCTH ¥ TJAaBHBIM  (DakTOpoMm
HAIIMOHAJIFHOTO CaMOONPECICHHS, BOCIIUTAHUE YBAKEHUS K KYJIbTYpe, S3bIKaM, TPAJUIUSAM |
00BIYasiM HApOI0B, TPOKUBAKOIINX B Poccuiickoit denepanuu;

® 6 chepe omuouleHUll 0OYUAIOWUXCS K 3AKOHY, 20CYOAPCMEY U K 2PAANCOAHCKOMY 00Uecmey —
IpaXkITaHCTBEHHOCTH,

rpa)<IaHCcKasi TO3UIMs aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHICKOTO 0OIIECTBa, OCO3HAIOLIETO
CBOY KOHCTHUTYIIHOHHBIE NpaBa U OOSI3aHHOCTH, YBAXKAIOIIETO 3aKOH M IMPABOMOPSIOK, OCO3ZHAHHO
IIPUHUMAIOIIET0 TPAaJUIMOHHBIE  HAIMOHAJIbHBIE U OOIIEUEIOBEYECKUE T'yMaHUCTHUYECKUE U
J€MOKpPAaTUYeCKHE IEHHOCTH, TOTOBOTO K YYacTHIO B OOILECTBEHHOM JKU3HU; TNpU3HAHUE
HEOTUYKJJaeMOCTH OCHOBHBIX IMpaB M CBOOOJ YEIOBEKAa, KOTOpBHIE NPHUHAUIEkKAT KaKIOMY OT
POX/IEHUs,, TOTOBHOCTh K OCYILECTBJICHHIO COOCTBEHHBIX MpaB M CBOOOJ Oe3 HapylleHus MpaB U
CBOOO/] IPYTHX JIML, TOTOBHOCTh OTCTaNBaTh COOCTBEHHBIE MPaBa M CBOOO/IbI UEIOBEKA U IPaXKAaHUHA
COIJIACHO 00Ille- TPU3HAHHBIM IMPUHILIUIIAM U HOpMaM MEXJYHAPOJIHOTO IpaBa U B COOTBETCTBUU C
Konctutynueint Poccuiickoit ®@enepanuu, npaBoBas U NOJUTHYECKAs TPAMOTHOCTH; MUPOBO33PEHHE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOE
Ha JMajiore KyJiabTyp, a TAKXKe pa3InyHbIX (POPM 00I11I€CTBEHHOTO CO3HAHM I, 0CO3HAHUE CBOETO MECTa B
MOJINKYJIBTYPHOM MUPE; UHTEPUOpHU3aLUs LIEHHOCTEH JEMOKPAaTUM U COLMAJIBHOW COJIMJAPHOCTH,
TOTOBHOCTh K JIOTOBOPHOMY PETYJIMPOBAHHIO OTHOLIEHHWH B IPYIIE WIK COUAIBHON OpraHu3aluy;
TOTOBHOCTh OOYYalOIIUXCs K KOHCTPYKTHBHOMY YYacTHIO B PPUHSATHM pEIICHUH, 3aTparuBarolIuxX
paBa M HUHTEPEChl, B TOM 4YHUCJIE B pA3IW4YHBIX (opmax OOLIECTBEHHON CaMOOpraHU3aIuH,
caMOyNpaBlieHUs, OOIIECTBEHHO 3HAUYMMOM JEeATENbHOCTH; IPUBEPKEHHOCTb HJESIM  UH-
TEpHALMOHAIN3MAa, JAPYXKObI, paBeHCTBA, B3aUMOIIOMOIIM Ha- POJIOB; BOCHUTAHHUE YBAXKHUTEIHHOI'O
OTHOIIECHUS K HAIMOHAJIBbHOMY JIOCTOMHCTBY JIIOJIEH, WX UYyBCTBAM, PEJIMTHO3HBIM YOEXKJIEHUSIM;
TOTOBHOCTh OOYYAIOIIMXCSl MPOTUBOCTOATH MJICOJIOTUH SKCTPEMHU3Ma, HAIlMOHAIN3Ma, KceHopoouu,
KOPPYNIMH, JTUCKPUMHUHALIMU IO COLIMAIIBHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM

W JIPYTUM HETaTUBHBIM COITUATBHBIM SIBJICHUSIM;
® g cihepe omHoOWEHUL 0OYVUAIOWUXCA C OKDYHCAIOUWUMU

A00bMU  — HPAaBCTBCHHOC CO3HAHMEC M IIOBCIACHUC Ha OCHOBC YCBOCHHA O6HI€‘I€HOBG‘-I€CKI/IX
HeHHOCTeI\/'I, TOJICPAHTHOTO CO3HAHUSA W NOBCACHUA B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTHU H CIIO-
COOHOCTH BECTHU Auajior ¢ ApyrumMu JIrOAbMHU, IOCTUT'aTh B HCM B3aUMOIIOHUMAHUSA, HAXOIUTH 06].].[1/16
eI U COTPYAHUYATh OJId UX AOCTHXKCHUA, NPUHATUC I'YMAHUCTHYCCKUX HGHHOCTef/'I, OCO3HAaHHOC,
YBAXKHUTCIBHOC U I[O6pO)KCJ'IaTCJ'IBHOC OTHOIICHHA K JpyromMy 4cCJIOBCKY, ¢€ro MHCHHUIO,
MHPOBO33PCHUTO, CIIOCOOHOCTEH K CONICPCIKUBAHUIO U (I)OpMI/IpOBaHI/ISI IMO3UTUBHOI'O OTHOIICHHUA K
Ja4aM, B TOM 4YHUCIC K JIMOaM C OI'paHWYCHHBIMU BO3MOXXHOCTSAMH 3J0POBbA W HWHBAJIMIAM,
6CpC)KHOC, OTBETCTBCHHOC M KOMIICTCHTHOC OTHOIICHHEC K (I)I/I3PI‘ICCKOMY U TICUXOJIOTHYCCKOMY



3JIOPOBBIO JPYTUX JIIOJICH, YMEHHE OKa3bIBaTh MEPBYIO IMOMOIIL; (POPMHUPOBAHUE BBIPAKCHHOW B
MOBEJCHUM HPABCTBEHHOH MO3MIIMH, B TOM YHCIE CIMOCOOHOCTH K CO3HATENbHOMY BBIOOpPY 100pa,
HPABCTBCHHOT'O CO3HAHMS W IOBEJCHHUS Ha OCHOBE YCBOCHHS OOIICYEIIOBEUYCCKHX IIEHHOCTEH |
HPABCTBCHHBIX YYBCTB (YECTH, JIOJITa, CIIPABEIIMBOCTH, MIJIOCEPIAMS U APYIKEITIOOUS ); KOMITETCHITUI
COTPYJTHUYECTBA CO CBEPCTHUKAMHU, JCTh- MU MJIAJIIIIETO BO3pAcTa, B3POCIBIMU B 00pa3oBaTelbHOM,
OOIIECTBEHHO MOJIE3HOU, YI4eOHO-UCCIIEA0BATEIBCKOM, IPOSKTHOM U APYTUX BUAAX ICATCIBHOCTH;
e 6 coepe omuoweHull 00YUAIOWUXCA K OKPYXICAIOWEMY MUpy, K JCUBOU npupode,
Xy002iceCmB8eHHOU KY1bmype — MUPOBO33PEHUE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO Pa3BHUTHSI
HayKH, 3HAYMMOCTh HayKH, FTOTOBHOCTh K HAYYHO-TEXHUYCCKOMY TBOPYECTBY, BIIAJICHHUE JOCTOBEPHON
MHpOpMAIEl O TEpelOBBIX JOCTHM)KCHUSX W OTKPBITUSX MHUPOBOW M OTCUECTBEHHOW HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHAX 00 YyCTPOWCTBE MHpa M OOIIECTBA; T'OTOBHOCTH M
CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe CaMOOOPa30BAHUIO, HA MPOTSHKEHUU BCEU JKU3HU, CO3HA-
TEJIHHOE OTHOIIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIICITHON MPO(eCcCHOHATBHON 1
OOIIIECTBCHHOM JIeATEIbHOCTH; JKOJIOTHYECKas KyJbTypa, Oepe)kKHOE OTHOIICHHS K POJHOM 3emile,
HpI/IpOI[HLIM 60I‘aTCTBaM POCCI/II/I I/IMI/Ipa, IIOHUMAHHUEC BJIIUSHUS COIIMAJIBHO-O3KOHOMHNYCCKUX HpOI_[eCCOB
Ha COCTOSIHHE TIPUPOJHOW W COIMAIBHOH Cpeibl, OTBETCTBEHHOCTH 3a COCTOSIHHE IPHPOIHBIX
pECYpPCOB, YMEHHMI M HAaBBIKOB Pa3yMHOIO IPUPOJOIOIb30BaHUS, HETEPIUMOIO OTHOILICHHS K
JNCHCTBUSIM, TPHHOCAIIMM BPEI OSKOJOTHMHM; IPHOOPETECHHE OIbITa 3KOJOr0o-HaIPaBICHHON
NEeSITEIbHOCTH; JCTETUYECKOE OTHOIICHUS K MHPY, TOTOBHOCTH K ICTETHUYECKOMY OOYCTpPOWCTBY
CcOOCTBEHHOTOOBITA;

® g cqhepe omHoweHUll 0Oyuarowuxca Kk mpyoy, 8 cghepe CoyuanbHO-9KOHOMUYECKUX OMHOUEHULL
— yBaKeHHE BceX (opM

COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOEHl COOCTBEHHOCTH; OCO3HAaHHBIA BbIOOp Oymaymiei
npodeccun Kak IMyTh M CIIOCO0 peain3alui COOCTBEHHBIX JKU3HEHHBIX IIAHOB; TOTOBHOCTH 00Y-
YaIuxcsd K TPyA0BOH NMpodecCHOHaIbHOW AEATeNbHOCTH JIs MOATOTOBKU K PEIICHUI0 JIMYHBIX,
OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX Npo0JeM; MOTPEOHOCTh TPYIAUTHCS,
YBa)XEHUE K TPYLy U JIOJSIM TpyJa, TPYAOBBIM JOCTUXKEHHUSIM, 100pPOCOBECTHOE, OTBETCTBEHHOE U
TBOPUECKOE OTHOLIEHME K pa3HbIM BUAAM  TPYIOBOM  JAEATEIBHOCTH, TOTOBHOCTh K
CaMOOOCITyKMBAaHUIO, BKJIOYast 00y4eHNE U BBIIIOJTHEHHUE IOMAIIHUX 00SI3aHHOCTEH.

MeTtanpeaMeTHble pe3y/abTaTbl 0OyueHHUs (QU3MKE B CpelHEH ILKOJIE HPEICTaBIEHbI TPeMs
rpynrnaMy YHUBEPCAIbHBIX y4EOHBIX JEHCTBUM.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHbLIC y‘leﬁl—[l)le JelcTBUSA
BblnyCKHllK Hayuumcs.

® CaMOCTOSITEJIBHO OIpPENeNATh LENIU, CTaBUTh U (POpMyIUpoBaTh COOCTBEHHBIC 3a7aud B
00pa30BaTeNbHOM EATEIbHOCTH U KU3HEHHBIX CUTYaIUSAX;

® OLICHUBATh PECYPCHI, B TOM YHUCIIE BPEMs U IPYTUE HEMATEPHATIBbHBIE PECYPChI, HEOOXOTUMBIE JISI
JOCTUKEHUS IOCTABIIEH- HOM paHee LENH;

® CONOCTABIATH UMEIOLIUECS BO3MOKHOCTH M HEOOXOJUMBIE JIJIsl TOCTHKECHUS eI PECYPCHI;

® Opra"n30BbIBaTh A((HEKTUBHBIN MOKUCK PECYPCOB, HEOOXOIUMBIX ISl IOCTHKEHHS ITOCTABIEHHOMN
LIENIH; } 3
® ONpeaeNsITh HECKOJBKO MTyTel TOCTUKEHUS TOCTABJICHHOM LIEIH;

e BHIOMPATh ONTUMAIBHBIM IYTh JOCTHKEHUS LEIU C Y4eTOM 3(PPEeKTHBHOCTH PACXOJT0BAHHMS
PECYPCOB 1 OCHOBBIBAsICh HACOOOPAKEHUSIX ITUKU UMOPAIIH;

® 33JaBaTh IaPaMETPBl U KPUTEPUH, 110 KOTOPBIM MOXKHO ONPEICIHTh, UTO Ie]IbIOCTUTHYTA;

® COINOCTAaBIIATh MOIY4YEHHBIN PE3yIbTaT AEITEIbHOCTH C IOCTABJICHHOM paHee [eIbIo;

® OLICHUBATh IIOCIEACTBUSA JOCTHKEHHMS IIOCTaBICHHOM ML€NM B y4eOHOW JIEATEIBHOCTH,
COOCTBEHHOM KHU3HH U )KU3HU OKPY)KAIOILIHUX JTFO/IEH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Bovinycknuk nayuumcs:

® KPUTUUYECKH OLIEHWBATh U MHTEPIPETUPOBATH HH(MOPMAIIHIO C PA3HBIX TO3UIIHIA;

® pacro3HaBaTh 1 GPUKCUPOBATH TPOTUBOPEUHS B UHPOPMAITMOHHEIX HCTOYHHUKAX

® HCIOJIB30BATH  PA3IMYHBIE MOJEIBHO-CXEMATHYECKUE CPEACTBA  JUIS  TPEJCTABIICHUS
BBISIBIICHHBIX B MH(OPMAITHOHHBIX ICTOYHUKAX MPOTHBOPEUHNI;

® OCYIIECTBJIATh Pa3BepHYTHIH WH(DOPMAIMOHHBIA TMOUCK M CTaBUTh HAa €r0 OCHOBE HOBBIE
(yueOHBbIe U TO3HABATENBLHEIC) 3a/1a4H;



® LCKATh M HAXOUTh 0000IIIEHHBIE CIIOCOOBI pEIIICHUS 33,134,

® [IPUBOAUTH KPUTUYECKHE ApryMEHTHI KaK B OTHOLIEHUU COOCTBEHHOTO CYXKJICHHUS, TaK U B
OTHOUICHUH ICUCTBUM U CY)KIEHUMN APYTroro;

® aHAJIM3UPOBATH U [TPE0OPa30BHIBATH MPOOIEMHO-IIPOTUBOPEYUBBIC CUTYAIIHH;

® BHIXO/IUTh 3a paMKH Y4YeOHOro IpeaMeTa M OCYILUECTBIIATH I[eJICHANPABICHHBIA ITOMCK
BO3MO>KHOCTEH IIMPOKOTO [TEPEHOCa CPEJICTB U CIIOCOOOB ICUCTBUS;

® BHICTPaMBATh MHIMBUAYAIbHYIO OOPa30BaTENIbHYIO TPACKTOPHIO, YYHTHIBAS OIPAHHYCHHS CO
CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIC OTPAHUYCHHS;

® MEHSATb U yJEeP>KUBATh Pa3HbIC MO3ULMU B I03HABATEIbHON JIEATEILHOCTH (OBITh YICHUKOM H
yaurteneM; (hopMyaupoBaTh 00pa30BaTEIIbHBIA 3allPOC M BBIOJHATH KOHCYJIbTAaTUBHBIE (DYHKITUU
CaMOCTOSTENIbHO; CTaBUTh MpoOJeMy W paldoTaTh HajJ €€ pelIeHHWEM; YMPaBlIATh COBMECTHOU
MM03HABATEJIbHOM JCSITEIbHOCTHIO M TOAYMHSATHCS ).

KomMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIe 1eiicTBUS
Boinycknuk nayuumces:

® OCYLIECTBJIATH JIEJOBYI0 KOMMYHHKAIMIO, KaK CO CBEPCTHHKAMHM, TaK U CO B3POCIBIMHU (Kak
BHYTpH 00pa30BaTEILHOM OpraHU3alluy, TaK 1 3a €€ MPeeiIaMH ),

® [IpH OCYIIECTBIECHUH TPYNIIOBON pabOThI ObITh KaK PYKOBOAMTEIEM, TaK M YIEHOM IPOEKTHOM
KOMaH/1bl B pa3HbIX POJIAX (F€HEPAaTOPOM UJIEH, KPUTUKOM, UCIIOJIHUTEIIEM, IPE3EHTYIOIUM U T.1.);

® pa3BEpHYTO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOUKY 3PEHHS C HMCIIOJIB30BAHMEM aJCKBATHBIX
(YCTHBIX U MMHUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

® pacro3HaBaTh KOH(UIMKTOT€HHBIC CHUTYAllMH M MPEAOTBpamarh KOH(DIMKTHI 0 MX aKTHBHON
¢a3bl;

® KOOPAMHUPOBAaTh U BBINOJHATH padOTy B YCIOBHSX BHUPTYAILHOTO B3aMMOAEUCTBHUS (HJIH
COUYETaHMs PEalbHOTO U BUPTYaIbHOIO0);

® COrJacoOBBIBATh  IIO3WMIMM  YICHOB KOMaHAbl B  IMpOLECCEe pabdoThl Haja — OOIIUM
MPOIYKTOM/pEILICHUEM;

® [IPEACTaBIATh IyOJUYHO pE3yNbTaThl HWHIUBHIYAIbHOW W TPYIOBOW JEATEILHOCTH Kak
1epesl 3HaKOMOM, TaK U IIepe]l HE3HAKOMOW ayJUTOPUEH;

e 10A0MpaTh MAPTHEPOB  JJIs  JAEJIOBOM KOMMYHUKAllUM  MCXOAss U3  COOOpaKeHHi
pE3YJIBTATUBHOCTH B3aUMOJEHCTBUSA, a HE JMYHBIX CHUMIATHH; BOCIPHHUMATh KPUTHYCCKUE
3aMeuaHus KaK pecypc COOCTBEHHOTO Pa3BUTHSI,

® TOYHO U €MKO (OpPMYJIHPOBATh KAK KPUTUYECKHE, TaK M 0J0O0pUTEIbHBIC 3aMEUaHHs B apec
JIpYTUX JIOAe B paMKax JAelIOBOM M 00pa3oBareilbHOW KOMMYHHUKAllMM, H30eras MpH 3TOM
JIMYHOCTHBIX OLIEHOUYHBIX CYKIECHUM.

IMpenmMeTHbIe pe3yJbTaThl 00yueHHUs (HU3MKE B CPETHEH IIKOJIE PEICTABICHBI 11 0a30BOro (2 u
B HEJIEJIO) ¥ pacIIMpeHHOro (3 4 B He/IENI0) BAPMAHTOB U3YUYEHUs Kypca PU3UKH.

Boinycknuk na 6a3060Mm ypoene HayuUumcs:

® JIEMOHCTPHPOBaTh Ha NPHUMEPAX pOlb U MECTO (U3MKH B (POPMHPOBAHHH COBPEMEHHOMN
HAy4YHOW KAapTUHBI MHpPa, B Pa3BUTHH COBPEMEHHBIX TeXHW&M WM TEXHOJOTHI, B MPAKTHYECKON
NESTEIbHOCTH JIIOJEH;

® [10Ka3bIBAaTh HA MIPUMEPAX B3aAUMOCBS3b MEXK1Y GU3UKON U IPYTUMHU €CTECTBEHHBIMH HAyKaMH,

® YCTAaHABJIMBAaTh B3aUMOCBSA3b E€CTECTBCHHO-HAYUHBIX SIBICHWA W MPUMEHSATH OCHOBHBIC
(bu3nUecKre MOIEIH ISl UX ONUCAHUS M 00bSICHEHMS,

® UCIOJIb30BATh HHPOPMALUIO (PU3NYECKOTO COAEPIKAHUS MPH PEIICHUH YUCOHBIX, TPAKTUIECKHX,
MIPOEKTHBIX U UCCIIEAOBATENBCKUX 3a/a4, UHTETPUPYS MH(OPMAIMIO U3 PA3IMYHBIX MCTOYHHUKOB U
KPUTHYECKH €€ OIICHUBAs;

® pa3iiM4aTh M YMETh HCIOJb30BaTh B Y4EOHO-UCCIEIOBATEIBCKOU IEATEILHOCTH METOJIbI
HAy4YHOTO HCclefoBaHus (HaOmio/leHHe, OINUCaHWe, H3MEpEHHe, HKCIIEPHUMEHT, BBIABIKEHHE
TUIIOTE3bl, MOJEIMPOBAaHME U T. JA.) U (OpMBl HaydHOro mo3HaHUS ((aKThl, 3aKOHBI, TEOPHH),
JEMOHCTPUPYsI Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM IO3HAHMH;

® [IPOBOJIUTH NPSIMBIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, BHIOHUpAsS U3MEPUTEIIbHBIC
puOOpPHI ¢ y4ETOM HEOOXOAMMON TOYHOCTH M3MEPEHHH, MIaHUPOBAaTh XOJ U3MEPEHHH, Moy4yaTh
3HaYEHUE W3MEPSEMOM BEIMYMHBI U OIEHUBAThb OTHOCHUTENBHYIO IMOTPEIIHOCTh H3MEpPEHUs I0

dbopmynam;



® BBINIOJIHATh HCCICIOBAHUA 3aBHCUMOCTEH MCKIAY (I)I/I3I/I‘I€CKI/IMI/I BCIIMYMHAMU: TIPOBOJAUTDH
HU3MCPCHUA W OIPCACIIATHL Ha OCHOBC HCCICAOBAHUSA 3HAYUCHUC IIAPAMCTPOB, XAPAKTCPU3YIOIIHUX
AAHHYIO 3aBUCUMOCTDb MCIKY BCIIMUYUMHAMU, U JICJIATh Bbl- BOJ C YUCTOM NOTPCIIHOCTH I/I3MepeHI/II71;

® HCIIOJIB30BaTh Jid OIMCAaHUA XapaKTepa IMPOTCKAHUSA (1)H3H‘ICCKI/IX IIponeccoB (1)I/I3I/I‘-IGCKI/IG
BCJIMYMHBI U ACMOHCTPHUPOBATE B3AMUMOCBA3b MCXKY HUMU,

® UCIIOJIb30BATh Ul OMNMCAHMS XapakTepa NpPOTEKaHWs (PU3NYECKUX MPOLECCOB (H3UUCCKHE
3aKOHBI C YUE€TOM I'PaHUI] UX IPUMEHUMOCTH;

e pemiaTh KauyeCTBEHHbIE 337aud (B TOM 4YMCIE M MEXIPEIMETHOTO XapakTepa), HCIOJIb3Ys
MoJen, (pU3NYECKUE BETMYUHBI U 3aKOHBI;, BEICTPAUBATh JIOTHUYECKU BEPHYIO IETIOUKY OO0BSICHEHUS
(1okazaTenbCTBA) MPEJII0KEHHOTO B 3aj1a4e Mpoiiecca (SIBJICHHS ),

e pelaTh pacueTHbIE 3aJ]auy C SIBHO 3a/1aHHON (PU3MYECKON MOJICIIBIO: Ha OCHOBE aHAIN3a YCIOBHS
3a[1a4i BBIICIATH (PU3UUYECKYIO0 MOJEIb, HAXOAUTh (PU3NYecKre BEIWYHHBI U 3aKOHBI, HEOOXOTUMBIE
Y JIOCTaTOYHBbIE JIJIS €€ PELLEHUS, IPOBOIUTH PAaCUEThI U IPOBEPSITH IIOJIYyUEHHBIN PE3YIIbTAT;

® YYUTBIBATh TIPAHUIBI I[IPUMEHEHUS U3YyYCHHBIX (U3HMUECKUX MOJEIEH MpHU PEHICHUU
buznYeCKUX U MEXIPEIMETHBIX 3a/1a4;

® IPUMEHATh 3HAHUS O MPUHIMIAX PaOOTHl U OCHOBHBIX XapPaKTEPUCTHKAX MU3yIEHHBIX MAIIWH,
npuOOpoB M JPYrUX TEXHUYECKUX YCTPOMCTB MJisi pEIIeHUs MPaKTUYECKUX, Yy4eOHO-ucclie-
JIOBATEIbCKUX U IPOEKTHBIX 3a/1a4;

® 1CIIONIb30BaTh 3HAHUS O (PU3MUECKHX OOBEKTaX MW IpPOLECcax B IOBCEIHEBHOMN >KM3HH IS
oOecrieyeHns 0€30MacCHOCTH NPH OOpALIeHUH ¢ MPUOOpPAMU W TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXPaHEHHUS 3/10POBbS U COOTIOCHHSI HOPM SKOJOTHYECKOI0 MOBEACHUS B OKPYXKAIOIIEeH cpene, sl
IIPUHSATHUSA PELICHUH B IOBCEIHEBHOM KU3HHU.

BblnyC'KHuK Ha 0a3zo060m YPOBHE nojiyuum 6O03MOIHCHOCMb HAyuUumbwcs.:

® [IOHUMATh M OOBSCHATH LEJIOCTHOCTh (PU3NYECKOW TEOPHUH, pa3indyarh TPAHHIBI €€
IPUMEHUMOCTH U MECTO B PALLY APYTUX (PU3NYECKUX TEOPUIL;

® BJIaJICTh IPUEMAMHU IIOCTPOEHHUs TEOPETUYECKUX AOKA3aTENbCTB, a TAKXKE MPOTHO3UPOBAHUS
0coOeHHOCTEH MpOoTeKaHWs (PU3MUYECKUX SIBICHUHA W TIPOIECCOB Ha OCHOBE IIOJYYEHHBIX TEO-
PETUYECKHUX BBIBOJOB U JI0KA3aTEIIbCTB;

® XapaKTEPU30BaTh CUCTEMHYIO CBS3b MEXIY OCHOBOIOJATAIONIMMU HAYYHBIMU TIOHSTHSMH:
IPOCTPAHCTBO, BpeMsl, MaTe- pus (BEILECTBO, M0JI€), ABUKEHHE, CHIIA, SHEPTUS;

® BBIJBUIATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIONATAIONUX (PU3HUECKUX 3aKOHOMEPHOCTEH H
3aKOHOB;

® CaMOCTOSITEJIbHO IUIAHUPOBATh U IMPOBOJUTH (PU3MUYECKHUE SKCIIEPUMEHTHI; XapaKTEpU30BaTh
rno0anbHele  MPOONIEMBI,  CTOSIIME MEPE]  YeJIOBEYECTBOM:  DHEPreTHYECKHE,  CBHIPHEBEIE,
9KOJIOTHUYECKHE U POJIb PU3UKU B PELIEHUH STUX NPOOIIEM;

® pemarb IPaKTUKO-OPHEHTUPOBAHHBIE KAyeCTBEHHBIE M pACUYCTHBIC (HU3MUECKUE 3aJadyd ¢
BBIOOPOM (PU3NYECKONH MOJENH, MCHONb3Ysl HECKONBbKO (PU3MYECKUX 3aKOHOB WM (OPMYH, CBS-
3BIBAIOIINX U3BECTHBIE (PU3MUYECKHE BETMUUHBL;

® 00BACHATH IPUHLUIBI pA0OTHI M XapAKTEPUCTUKN U3YYEHHBIX MAIIIWH, TPUOOPOB M TEXHUUECKUX
YCTPOMCTB; 5

® OOBSCHATH YCIIOBHSI IPUMEHEHHsS (U3UYECKUX MOAEIeH mpu pemieHHHd (HU3NYECKHX 3a/ad,
HaXOJUTh a/IeKBATHYIO MIPEUIOKEHHON 3a/aue (PU3UUecKyr0 MOJIElb, pa3penars npolieMy Kak Ha
OCHOBE UMEIOIINXCS 3HAHUH, TaK U IIPH TOMOILX METOI0B OLICHKH.

Pu3NKa U eCTeCTBEHHO-HAYYHBIH METO/ MO3HAHUSA NPUPOABI

[IpenMeTHBIE pe3ybTaThl OCBOEHUS TEMbI TO3BOJISIOT!

— JaBaTh ONpeeeHUs MOHATUI: Pru3nyeckast BeMuunHa, GU3NUECKU 3aKOH, Hay4Has TUIIOTe3a,
MoOJIelb B PU3UKE, dJIEMEHTapHAast YaCcTHIA, PyHIaMEHTaIbHOE B3aUMOICHCTBHE;

— MPUBOJUTH IPUMEPHI 00BEKTOB U3yUEHUS (PU3HKU;

— MPUBOJUTH 0a30Bble (PU3NUECKHE BEIWYUHBI, KPATHbIE U JOJbHbBIE €IUMHUIIbI, OCHOBHBIE BUIbI
(byHIaMeHTaIbHBIX B3aUMOICHCTBUH, UX XapaKTEPUCTHKH, painyC ACHCTBUS;

— OIUCHIBATH U IPUMEHSATH METOIbI HAYUHOT'O UCCIIEIOBAHUS B (PU3HUKE;

— Jies1aTh BBIBOJBI O TpaHUIAX NPUMEHHUMOCTH (DU3MUECKUX TEOpHM, MX MHpPeeMCTBEHHOCTH,
CYIIECTBOBAHUH CBSA3EH U 3aBUCUMOCTEH MeX Ty (PU3HMUECKUMH BETHUNHAMM;

— pa3iuyaTh MNpsIMble M KOCBEHHbIE HU3MEpeHHs (U3MYECKHX BEIMYMH; IOHUMATh CMBICIT



a0COJTIOTHON W OTHOCHUTEILHOM T0- TPEIIHOCTEN N3MEPEHHS;
— UHTEPHPETHPOBATH (PU3NUECKYIO HH(DOPMAIIHIO, TOTYYEHHYIO U3 PA3HBIX HCTOYHUKOB.

MexaHuka

HpeleeTHHe PE3YIbTATEI OCBOCHUS TEMBI ITO3BOJISAIOT!

— JdaBaTb OIIPCACIICHUA MMOHATHH: MEXaHUYECKOE JABVMXKCHUC, MaTCpHalibHad TOYKa, TCJIO OTCUETA,
CHUCTCMA OTCUCTA, TPACKTOPU A, NOCTYIATCIIBHOC ABUKCHUEC, BPAIIATCIbHOC ABMIKCHUC, PABHOMCPHOC
prIMOJ’IHHCﬁHOC JABYXXCHUC, paBHOYCKOPECHHOC

NPSMOJIMHEHHOE JBHKEHUE, CBOOOJHOE TMaJCHUE, OTHOCHUTEIBHOCTh MEXaHWYECKOTO JIBHKCHHUS,
MHEpLHAIbHAsA CUCTEMA OTCYETa, UHEPTHOCTh, LEHTP TAKECTH, HEBECOMOCTH, IMEPErpy3Ka, LEHTP
Macc, 3aMKHYTas CHCTeMa, PEaKTUBHOE JBW)XCHHE, YCTOMUYHMBOE, HEYCTOWUYMBOE W O€3pa3InvyHOe
paBHOBECHS, , AOCOIFOTHO TBEPAOE TEJIO, TUAPOCTATUYCCKOE JaBIICHUE, KOJIeOATEIIbHOE JIBUKCHHE,
KoJjieOaTenbHasl CUCTEMa, BBIHYKJICHHBIC KOJeOaHUs, MEXaHUYECKHUH PE30HAHC, BOJHA, BOJHOBAsS
MMOBEPXHOCTD, JIy4, MY3bIKaJIbHBIN TOH;

— WCTOJIb30BaTh ~ TAOJNMWYHBIM, TpadUUYeCKHMidi M  AHAIUTUYECKUM  CIOCOOBI  ONMHUCAHUS
MEXaHUYECKOTO AIBHKCHUS;

— aHaJIM3UPOBATh rpaQUKU PABHOMEPHOIO U PABHOYCKOPEHHOI'O MPSMOJIMHEHHOTO IBUKCHUM,
YCIIOBUSI BO3HUKHOBEHHUS CBOOOJHBIX KOJICOAHWH B KOJEOATEIBHBIX CHUCTEMAaxX, 3aBHCHMOCTH
MPOEKIUNA CKOPOCTH M YCKOPEHHUS TapMOHHYECKH KOJEOMIOUIEHCs TOUYKH OT BPEMEHH, MPOIIECCHI
NPEBpaICHUs] JHEPTMH [P TapMOHUYECKHX KOJEOAHHSX, TOTEPHU DHEPrUd B PEaTbHBIX
KOJIeOATEIIbHBIX CHUCTEMaX, OCOOCHHOCTH PAaCIPOCTPAHCHHUsI IMOMEPEYHBIX W IMPOJOILHBIX BOJH B
cpenax, 3BYKOBBIX BOJIH, OCHOBHBIE XapaKTEPUCTHUKH 3BYKa;

— MPUBOJAUTH OMpesesieHns (PU3NIECKUX BEJIUYUH: IepeMEelIeHIe, CKOPOCThb, MPOUICHHBIN MYTh,
CpeaHssl CKOPOCTb, MI'HOBEHHAas CKOpPOCTb, CpEIHsS IIyTeBasi CKOPOCTb, CPEOHEE YCKOPEHUE,
MT'HOBEHHOE YCKOpPEHHE, YCKOPEHHE CBOOOIHOIO MaJeHUsI, IEPUO U YacTOTa OOpalleHusi, yrioBas
CKOpPOCTb, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, Macca, CHIIA, CHJIA TSHKECTH, INEepBasi KOCMUYECKas
CKOpOCTb, CHJIa YIPYTOCTH, BEC Te€Ja, CHJIa TPEHUS IOKOS, CUja TPEHUS CKOJIbKEHHS, UMITYJIbC
MaTepuadbHOW TOYKH, paboTa cwiibl, MOMHOCTh, KIIJ[ MexaHu3ma, MexaHWUYecKas JIHEpPTrus,
KUHETUYECKasl SHEPIusl, NOTEHUUAJIbHAS YIHEPTHUS, MOMEHT CHUJIbI, IIEYO CHJIbI, CUJIa JABJICHHS, CUJIa
Apxumena, mepuoi, 4actota U (asza kolebaHUid, IJIMHA BOJHBI U CKOPOCTh €€ PaCIpOCTPaHECHHUS,
3aMUCHIBATh €AMHUIIBI U3MepeHus puznueckux Beaunund BCU;

— (bopMynHpOBaTh: 3aKOH CIOXKEHUs CKOPOCTEH, MPUHIUN (3aKOH) MHEepLUH, 3aKoHbl HbroTOHA,
INPUHIUI  CYNEPHO3UIMM CHJI, NPHUHIMI OTHOCUTENbHOCTH [‘amwies, 3akonbl Kemnepa, 3akoH
COXpaHCHUSA HUMITYJIbCA, 3aKOH BCEMHPHOI'O TATOTCHUSA, 3aKOH FYKa, TEOpEMY O KHHETHYECKOH
9HEpPI'uH, 3aKOH COXPAHEHUs] MEXaHMUYECKOW YHEPIUH, IIEPBOE U BTOPOE YCIOBUS PABHOBECHUS TBEPOTO
TeJa, NPUHIUI MHHHMYMa MOTEHIMaJbHOW SHepruu, 3akoH Ilackans, 3akoH Apxumena, ycloBHe
IJ1aBaHUs TECII,

— BBIJACJISIT OCHOBHBLIC IIPHU3HAKU q)HSI/I‘IeCKI/IX MOI[CJ'ICfI, HUCIOJIb3YEMBIX B  MCXAHHUKE:
MaTepualibHas TOYKa, MHEpIMajbHas CHUCTeMa OTcueTa, CBOOOJHOE Teso, 3aMKHyTas cCHCTeMa,
a0COITIOTHO TBEPJIOE TEIIO, HeaTbHAS )KUAKOCTh, TApMOHUYECKHE KOJIeOaH s, TPY)KUHHBIA MasTHHK,
MaTeMaTHYeCKHi MasITHUK,

— OIMIMCBIBATH OKCIICPUMCHTBI: 1O U3MCPCHUTO KOB(l)(bI/IIII/IeHTa TPCHUS CKOJIBXKCHUS, IO U3YUCHUTO
OCHOBHBIX MOJIO)KEHMHA CTaTUKU M THJIPOCTATUKH, MO HAOIIOACHUIO M M3YyYEHHIO OCOOEHHOCTEH
K0J1e0aTeIbHOT0 M BOJIHOBOT'O JIBWKEHUH; (DyHAaMeHTanbHble onbITh [ anunes, Kapenauma u ip.;

— OlpeNieNATh TOJ0XKEHHUE Tela Ha IUIOCKOCTH B J1000M MOMEHT BpEMEHH, paccMaTpUBaTh
cBO0O/IHOE Ta/ieHue Tesl 0e3 HaualbHOW CKOPOCTH, mpeoOpa3oBaHus [ anuies, IBU)KEHUE Tena IO
OKPY>KHOCTH C TIOCTOSTHHOW TIO MOJYJIIO0 CKOPOCTHIO, OCHOBHYIO (TIpSIMYI0) M OOpaTHYIO 3ajaqu
MEXaHUKH, JIBUKEHHE HCKYCCTBEHHBIX CIYyTHUKOB 3€MJIM, OCHOBHBIE CBOMCTBAa pPabOTHI CHIIBI,
KUHETHYECKOW YHEPTUH, OTINYUS NOTEHIIMATBLHON SHEPTUHU OT KWHETUYECKON SHEPTUH;

— NOJy4aTh ypaBHEHHUs ABWKEHUS IPy3a HA IPYKUHE U IBUKEHUS MATEMaTUYECKOTO MAsITHUKA;

— 3allChIBaTh ~ KHHEMATWUYEeCKHWE  YpPaBHEHUS  pPAaBHOMEPHOIO U PaBHOYCKOPEHHOIO
MIPSAMOJIMHENHOTO IBM)KEHUS, PABHOMEPHOTO JABMIKEHUS IO OKPYKHOCTH, YPaBHEHNE FTapMOHUYECKHUX
KoJieOaHUH, ypaBHEHHE JABMKEHHS /Ul BBIHYKJACHHBIX KoeOaHui, (opMyIIbl ISl pacyeTa NepuoJioB
KoJIeOaHUH IPY>KUHHOTO M MaTEMAaTHYE€CKOT O MasiTHUKOB;

— Pa3IUy4aTh reOLEHTPUUECKYIO U TeITMOLEHTPUUECKYIO CUCTEMBI OTCUETa;

— MPUBOJUTh 3HAYEHUS: YCKOPEHUS CBOOOAHOIO TMaJeHUs BOJM3M TOBEPXHOCTH 3eMJH,



I'PaBUTALlMOHHOMN MOCTOSIHHOM, IEPBOI M BTOPOH KOCMUYECKHX CKOPOCTEH /17151 3EMJIH;

— MPUMEHSATH MOJTYYSHHbIE 3HAHUS MPU ONMHUCAHUU YCTPOMCTBA M MPUHLIKIIA JEHCTBUS MPUOOPOB
(Harmpumep, TMHAMOMETPA), IPH O0BSICHEHUH SIBJICHH, HA0IF01aeMbIX B IPUPOJIE U OBITY (Hampumep,
POJIb CHJI TPEHUS B JBMKEHUHU TEI), IPU PELICHUH 3aa4.

Mounexkyasipaasi GU3MKa ¥ TEPMOTUHAMUKA

[IpeameTHbIE PE3YyNbTATBI OCBOCHUS TEMBI II03BOJISIOT:

— J1aBaTh OnpeeIeHUs ITOHSATUN: TepMOJAMHAMUYECKAs cucrema, TEIJIOBOE
(TepMOIMHAMHMUYECKOE)  paBHOBECHE,  AOCOJMIOTHBIM  Hy/Ib  TeMIepaTypbl,  HM30IpoLece,
U30TEPMHUUYECKUH, W300apHbIA, W30XOpHBIH ©  aguadaTHMYeCKH  MpOIEcChl, TEIIo0OMeH,
TEIUION30JIMPOBAHHAS CUCTEMa, TEIIOBOW JIBUTATENb, 3aMKHYTBHIM ITUKJ, HEOOPAaTUMBIA MpoIiece,
HaCBILICHHBIN 11ap;

— NPUBOAUTH OIpEesIeHUs (PU3MUECKUX BEIMYMH: OTHOCUTENbHAS MOJICKYJISIpHast (MITH aTOMHas )
Macca, KOJIMYECTBO BEILECTBA, MOJIIPHAs Macca, TEMIIEpaTrypa, BHYTPEHHSS SHEPrusi MIACAJIbHOIO
ra3a, CpeIHEKBaJpaTHYHAs CKOpPOCTh, HanOojiee BEPOSITHASA CKOPOCThb, KOJHYECTBO TEIUIOTHI,
yZenabHas TEIJIOEMKOCTh BELIECTBA, TEIJIOEMKOCTh TENa, MOJIIpHAs TEIUIOEMKOCTh BemecTBa, KII/]
TETUIOBOTO JIBHTATENsl, yIENbHAas TEIyIoTa MmapooOpa3oBaHUsl KUIKOCTH, a0CONIOTHAs W OTHOCH-
TeJIbHAasl BIAXXHOCTh BO3/yXa, TOYKA POCHI, YJElbHAas TEIUIOTA IUIABJICHMS; 3alIMCHIBATh €IUHUIIBI
u3MepeHus pusndeckux senuyunH B CU;

— (hopMyIMpPOBaTh U OOBACHATH OCHOBHBIC IOJOXKEHUS MOJEKYJISIPHO-KMHETHYECKOH Teopuu
CTPOEHHSI BEILIECTBA;

— Habmogate W OOBSCHATH SBICHHS: OpPOYHOBCKOE JBWKEHHE, Iuddy3us, HCIapeHue,
KOHJIeHCallUsd, CyOluMalus, KWUIle- HUe, IUIABJICHHME, KPUCTAJUIM3aLUs, AHU30TPOIUS MOHOKPH-
CTaJlIOB;

— KJ1accu(UIUPOBATh arperaTHbIe COCTOSHUS BEILIECTBA, XapaKTePU30BaTh U3MEHEHHUS CTPYKTYPBI
arperaTHBIX COCTOSIHHI BEIIECTBA MPH (a30BbBIX MEPEX0ax;

— ¢opMynHpOBaTh: HYJIEBOM 3aKOH TEPMOJAMHAMHUKHU, 3aKOH boins—Mapuorra, 3akoH ['eii-
Jlroccaka, 3akoH Illapns, oObenMHEHHBIH T'a30BbIA 3aKOH, 3aKOH JlajdbTOHA, 3aKOH COXpPaHEHMs
SHEPTUH, IEPBBII U BTOPOU 3aKOHBI TEPMOANHAMUKH;

— IOHMMAaTh CMBICH: YypaBHeHHsa KilanelpoHa, ypaBHEHHS COCTOSIHHS WJIEAIBHOIO rasa
(ypaBuenust MenneneeBa—Kuaneiipona), ocHoBHoro ypaBHeHust MKT, ypaBHeHus TemyoBoro 6a-
JIaHCa;

— BBIICTISITH OCHOBHBIE TPU3HAKU (U3UUYECKUX MOJETIEH, UCTIONb3YEMbIX B MOJIEKYISIPHON (hU3HKE:
TepMOJMHAMUYECKAsE CHUCTEMA, PABHOBECHOE COCTOSIHHE CHUCTEMbI, PAaBHOBECHBIN Mpoliecc,
TEIIOU30JIMPOBaHHAs CUCTEMA, UJICATIbHBIN ra3, uAealbHbIN TEIIOBOU ABUTATENb, UK KapHo;

— HCIIOJIb30BaTh CTATUCTUYECKUN TOJXOJ AJIsS OMHMCAHUS MOBEACHUS COBOKYIMHOCTH OOJBIIOTO
YHUCJIa YaCTHUll, BKJIIOYAIOIIMNA BBEIECHUE MHUKPOCKONMMYECKUX U MAKPOCKONMUYECKHUX IapaMETPOB;
TEPMOJAMHAMUYECKUNA METOJl TPH PACCMOTPEHHUU CBOMCTB MAaKpPOCKOMMYECKHMX Tel  0e3
MIpe/ICTaBICHU 00 UX BHYTPEHHEM CTPOEHUU; ypaBHEHUE TEIJIOBOTO OallaHca MpHU PelleHu! 3a1ay;

— ONHKCBIBATL DKCIIEPUMEHTEL: 110 HAOIIONCHUIO M M3YHYGHHUIO HM30IPOLECCOB, IO HM3MEPEHUIO
YACIBHOU TEIJIOEMKOCTH BEIIECTBA; OIBITHI, WUTIOCTPUPYIONINE U3MEHEHHE BHYTPEHHEH SHEpruu
TeJa MpU coBepIlieHuH paboThl; hyHIaMeHTanbHbIe onbIThl LlTepHa, Xxoyns uap.;

— OOBSICHATH Ta30BbIE 3aKOHBI HAa OCHOBE MOJICKYJISIPHO-KUHETUUYECKOW TEOPHUH CTPOCHUS
BEILIECTBA, 3aBUCUMOCTb JABJIEHUS ra3a OT KOHLEHTpAlUU €ro MOJEKYJ M TEeMIEepaTypbl, CBS3b
TEMIIepaTypbl U CpeAHEN KUHETUYECKOW IHEPruu XaOTUYECKOIO JIBUIKEHMSI MOJIEKYJ, CTPOEHUE U
CBOWMCTBAa TBEPABIX U aMOP(MHBIX TeN, TPapUUIECKUid CMBICT pabOThl, HEBO3MOXXHOCTh CO3JaHUS
BEYHOTO JIBUTATEJNsI, HEOOPAaTUMOCTh TETUIOBBIX sIBIEHUH, UK KapHo, mporiecchl, IpOUCXOsaIIue B
ujealbHON XONOAWIBHOM MaliuHe, pabotaromed mo mukiay KapHo, 3aBUCHMOCTh TeMIEpaTypbl
KHUTICHHS KUIKOCTH OT BHEITHETO JIaBJICHHUS;

— MPUMEHSTH IEPBbIN 3aKOH TEPMOIMHAMUKH K U30TIPOLIECCAM;

— 00CyX/1aTh MPUMEHEHHUE aJMa0aTHUECKUX TPOILIECCOB B TEXHHUKE (MPUHIIUI ACHCTBUS AU3ETHHOTO
JIBUTATENIS), DKOJOTHUYECKUE MPOOJIEMBbl HCIONH30BAHUS TEIJIOBBIX MAIIWH, 3HAYCHHE BIAKHOCTH
BO3/yXa B )KU3HU YEJIOBEKA;

— NPUBOAWTH 3HAYEHUS: ITOCTOSIHHOW ABOragpo, YHUBEPCAIBHOW Ta30BOM IOCTOSIHHOM,
IIOCTOSIHHOW boJibliMaHa;IPUMEHATH ITOJIYYEHHBIE 3HAHUS IPU ONUCAHUU YCTPOMCTBA U IPUHIUIIA



neiicTBus MpUOOpPOB (Hampumep, TEPMOMETpa, KaJOpUMETpa, KOHACHCAIIMOHHOTO THUTPOMETpa,
BOJIOCHOT'O TUTPOMETpA, ICUXPOMETPA), TEIIOBBIX MAIINH, IPU 00bICHEHUH SIBICHUH, HAOII01aeMbIX
BIIPUPOJIE U OBITY, IPU PELICHNH 3a]1a4.

3J'[eKTp0L[I/IHaMI/IKa

[TpenMeTHBIE PE3yabTaThl OCBOECHUS TEMBI IIO3BOJISIOT:

— JlaBaTb OIPEIEICHUs MOHATHI: JJIEKTPU3ALMs TeJl, JIEKTPUYECKH H30JIMPOBAHHAs CUCTEMa
T€J, DJICKTPUYECKOE I0JIe, JUHUU HAIPSHKEHHOCTH JJICKTPOCTATHYECKOrO IO/, OAHOPOAHOE
JIEKTPUYECKOE I10JI€, HKBUIIOTEHIMAJIbHAs ITOBEPXHOCTh, CBOOOJHBIE M CBSI3aHHBIE 3apsilibl,
KOHJCHCATOp, IMOJIApU3ALUs IUIEKTPUKA, IEKTPOCTATUYECKash MHAYKLHUSA, DIEKTPUYECKUH TOK,
CTOPOHHUE CWJIBL, 3JIEKTPOJIMTUYECKAS JUCCOLUALS, MOHU3ALUs T'a3a, MATHUTHOE B3aWMOJCHCTBUE,
JUHUM MAarHATHOM MHAYKLUUH, OJHOPOAHOE MAarHUTHOE II0JIe, JJIEKTPOMAarHWTHAas WHIYKIMS,
UHAYKIIMOHHBIA TOK, CAMOMHIYKIIHS, KOJIeOATeNbHBIN KOHTYp, BBIHYKIECHHBIC 3JICKTPOMATrHUTHBIC
KoJIeOaHUs, NMEPEMEHHBIH TOK, 3JIEKTPOMArHUTHOE I0JI€, JIEKTPOMAarHuTHas BOJHA, MOJIYJISALMS,
JMH3a, TJaBHbIA (POKyC JMH3BI, ONTUYECKMH LEHTP JMH3bI, (DOKaIbHAs IUIOCKOCTb JIMH3BbI,
AKKOMOJIaIMs, AUCHIEPCHsl, UHTEPPEePEHIINS, KOTEPEHTHBIE HCTOYHUKH CBETA, AU(paKIys;

—  TPUBOAUTH ONpeAeieHUs (HUINUECKUX BEIWYHMH: DICKTPHUECKUH 3apsii, dJIeMEHTapHBII
QJIEKTPUYECKUI  3apsll,  HaIpPsSHKEHHOCTb  JJIEKTPOCTATHUYECKOTO  MOJsl,  JUAJIEKTpUYEcKas
IIPOHULAEMOCTb  CPelbl, TMOTEHUUAJ 3JIEKTPOCTaTUYECKOrO IOJIA, Pa3HOCTh IMOTEHIHUAJIOB,
AJIEKTPOEMKOCTh ~ YEAMHEHHOI'O IPOBOJHHMKA, JJIEKTPOEMKOCTh KOHJAEHCAaTopa, CHJa TOKa,
COIIPOTHBIIEHUE NPOBOJHMKA, YJEJIbHOE CONPOTUBICHHE IPOBOJHMKA, padoTa U MOIIHOCTb
aneKkTpuyeckoro toka, J/IC nmcrouHuka TOoka, MOAYJIb MAarHUTHOW MHIYKLIMH, cuia AmIiepa, cuia
JlopeHnia, MarHuTHas [POHMIIAEMOCTb CpEJbl, MArHUTHBIM IOTOK, HWHAYKTUBHOCTb KOHTYpA,
JeMCTBYIOIME 3HAUEHUS CUJIbl TOKA U HAapsKeHUs, KodpduuueHT rpanchopMaiiim, ATMHAU CKOPOCTh
pacnpoCTpaHEHUs 3JIEKTPOMATHUTHOW  BOJIHBI, HWHTEHCUBHOCTb  3JEKTPOMAarHUTHON  BOJIHBI,
aOCOIOTHBIA U OTHOCHUTEJbHBIA MOKa3aTeNn IMPEJOMIICHUs, (OKYCHOE pPAacCTOSIHME M ONTHYECKas
CWJIA JIMH3bI, JINHEHHOE YBEIMYECHNUE TOHKOM JIMH3bI, YIOJl 3pEHUS; 3alUChIBAaTh CINHULIBI U3MEPEHUS
¢usnueckux BenuunH BCU;

— 3aluChIBaTh (HOPMYJIbl OIpPEJENICHUs] SHEPrUU 3apsHKEHHOrO0 KOHAEHCAaTopa U 00beMHOU
TUIOTHOCTH 3JIEKTPUYECKOTI'0 110JIs1, 3HEPTUM MAarHUTHOTO MOJIS TOKA; MOIydaTh GOpMYITy JUIsl pacyeTa:
palboThI CHIT OTHOPOIHOTO NIEKTPOCTATUYECKOTO MO, ;

— paccMaTpuBaTh OCHOBHbIE CBOMCTBA AJIEKTPUUYECKHX 3aPsII0B, CMBICT TEOPUI OJIM3KOJEHCTBUS U
JAJIbHOICUCTBUS, OCHOBHBIE CBOMCTBA 3JEKTPUUECKOrO TMOJS, CBA3b MEXIy paboToll cui
OJTHOPOJIHOTO 3JIEKTPOCTATHUYECKOTO MOJIsI M MOTEHLUAIbHOW 3HEPrueld TOYEYHOro 3apsijia, CBA3b
MEX 1y HaIPsHKEHHOCTBIO AJIEKTPUUYECKOTO TOJISL U Pa3HOCTHIO MTOTEHLINAIOB, CBOMCTBA IIPOBOHHUKOB
U TUDJIEKTPUKOB B 3JIEKTPOCTATUUECKOM I0JIe, AEMCTBUS SJIEKTPUUECKOI0 TOKA, IIOCIIE0BaTENIbHOE,
[IapaJuIeJIbHOE U CMELIAaHHOE COEAMHEHMSI IPOBOJHUKOB, MArHUTHBIE CBOMCTBA BEIIECTBA, OCHOBHbIE
CBOMCTBA BUXPEBOI'0 JIEKTPUYECKOTO OIS, CIIEKTP IEKTPOMArHUTHBIX BOJIH, IPUHIIMIIBI PaAHOCBA3H
U TEJNEBUACHMS, 3aKOH HE3aBHCHUMOCTH CBETOBBIX ITy4KOB, XOJ[ CBETOBOTO JIydya 4Yepes
IJTOCKOMAPAICTBHYIO IUIACTHHKY U TPEYTOJIbHYIO IPU3MY; g

— OOBACHATBH: 3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IJIOMAAM IUIACTUH U
paccTosiHuS MEXKIy HHUMH, BO3HMKHOBEHHME DJHEPIMM DJJIEKTPUYECKOIO IO  3apsyKEHHOIO
KOHJICHCATOpa, YCIOBHS BO3HUKHOBEHHUS U CYILECTBOBaHMS JJIEKTPUYECKOIO TOKA, 3aBUCUMOCTD
COMPOTUBIIEHUSI TPOBOJHUKA OT TEMIeEpaTyphbl, JJIEKTPOHHYIO MPOBOJAMMOCTh METAIJIOB,
AIIEKTPONPOBOIHOCTD JIEKTPOJIUTOB, AJIEKTPOJIN3, dIEKTPUUECKUN pa3ps] B razax, BOSHUKHOBEHHE
CaMOCTOSITEIbHOTO U HECaMOCTOSITEIbHOTO  Pa3ps/ioB, HMOHHU3ALNIO 3JIEKTPOHHBIM  YAAapoM,
AIIEKTPUYECKUI TOK B BaKyyMe, BO3HHKHOBEHHE COOCTBEHHOW M MPUMECHOH INPOBOJUMOCTHU
MOJIYTIPOBOIHUKOB, paIMallMOHHBIE TI0sca 3EMJIM, BOSHUKHOBEHHE SHEPTUN MAarHUTHOI'O IOJIS TOKA,
CBOOOJHBIX AJIEKTPOMArHUTHBIX KoJeOaHuM, CB3b (u3mueckux BenuuuH B ¢opmyne TomcoHa,
IPOIIECCHl MPU FAPMOHUYECKUX KOJIeOaHUAX B KOJeOaTeIbHOM KOHTYpE, MPEBPALICHUs YHEPTUU B
KoJie0aTeIbHOM KOHTYpE, BOSHUKHOBEHHUE JIEKTPOMArHUTHOM BOJIHBI, CBSI3b (PU3NYECKUX BEJIMYUH B
dbopMyIie TOHKOW JMH3BI, TPABUIIO 3HAKOB NP UCMOIb30BaHUU (HOPMYJIbI TOHKOM JHH3BI, JE€(PEKTHI
3peHHs UM UX KOppPEeKLHio, 0o0pa3oBaHHE HHTEPPEPEHIIMOHHONW KapTHHBI B TOHKHX IIJICHKAX,
T paKIUIo CBeTa Ha JUIMHHOM y3KOH 11enu, oOpa3zoBanue nstHa [lyaccona;
— HU3ydYaTh JeHCTBME MarHUTHOIO MOJIS Ha MIPOBOJHUK C TOKOM, paMKy C TOKOM U JIBUXKYLIYIOCS
3apsHKEHHYIO YaCTHIlY, MATHUTHOE B3aUMO/IEHCTBUE IPOBOJHUKOB C TOKAMU;



— (opMmynHpoBaTh: 3aKOH COXpPAaHEHUS JIIEKTPUYECKOro 3apsia, 3akoH Kyiona, mpuHIUAI
CYMEPIIO3UITNHN AJICKTPUUCCKUX TOJIeH, mepBoe npaBuio Kupxroda, 3akon OMa ajist ydacTka Ieru,
3akoH Jlxoyns—Jlenna, 3akon OMa 1Jig OJIHOM 11enu, 3akoH OMa Jyid yJacTKa LENH, COAePKAIEro
O/1C, npuHIUT CYNEepHO3UIMN MAarHUTHBIX MOJICH, IPAaBHIIO OypaBUMKa, TPABUIIO JIEBOU PYKHU, 3aKOH
Awmriepa, 3akoH @apajes (J1eKTpOMarHuTHOM MHAYKLKN), ITpaBuilo JIleHna, 3aKoH MpsIMOJIMHEHHOTO
pacrpoCcTpaHEHHs CBETa, 3aKOH OTPa)KEHHsI CBETA, 3aKOH MPEIOMIICHUs cBeTa, mpuHLuUIl [ toiireHca,
yCIIOBUSL HMHTEPPEPECHIIMOHHBIX MAaKCHMyMOB W MUHUMYMOB, mnpuHNun [roiirenca—®dpenens,
ycroBue TP PaKIIMOHHBIX MUHIMYMOB;

— NPOBOJUTH U3MEPEHHUSI CHIIbI TOKA, HAMIPSIKEHUS U COPOTUBIICHUS B SJICKTPUUYECKOM LIETIH;

—  ONHUCHIBATh OJKCIEPUMEHTHI: MO JJIEKTPU3ALMU Tel U OOBACHATh HMX PE3YylbTaThl; IO
HAOJIOJICHUIO CHJIOBBIX JIMHUN YJICKTPHUECKOTO OIS, [T0 U3MEPEHHIO AIIEKTPOEMKOCTH KOHICHCATOPA;
10 HAOJIIOJICHUIO TEIIOBOTO ACMCTBUSI AJIEKTPUUYECKOTO TOKA; MO HAOIIOACHUIO KapTUH MarHUTHOTO
[oJIsl; MO HAOMIOJCHUIO JJIEKTPOMAarHUTHBIX KOJEOAHUM; MO HAOMIOACHUIO M HCCIIETOBAaHUIO
NPSIMOJIMHEMHOTO PaClpOCTPAHEHHUsI, OTPAXKCHUSI U TPEJIOMJICHHS] CBETA, BOJHOBBIX CBOMCTB CBETA;
dbynmameHTanbHbIe ONBITH KynoHa, Opcrena, Amnepa, ®apazes, ['epna, FOnra, ®penens, HeroToHa n
Ap-;

— TOJYYaTh M ONMHCHIBATH H300pXKESHUS TIPEAMETA, OTY4aeMOT0 ¢ IOMOIIBIO IIOCKOTO 3epKaa,
COOMPAOIINX U PACCEHUBAOIINX JIMH3,

— BBIJICTISITh OCHOBHBIC TIPU3HAKN (DU3MUECKUX MOJCIICH, HCIOIB3YEMBIX B JJICKTPOJUHAMUKE U
ONTHKE: TOYEYHBIN 3apsij, MpPOOHBIM 3apsij, JTUHUHM HAMPSHYKEHHOCTH AJIEKTPOCTATUYECKOTO TOJS,
OJIHOPOJIHOE AJIEKTPOCTATUYECKOE I0JI€, DKBUIOTECHIIMAIBHBIE TOBEPXHOCTH, JJICKTPOHHBIN Ta3,
OJTHOPO/JIHOE MAarHUTHOE MOJ€, JIMHUM MHAYKIUU MarHUTHOTO TOJIA, HAealbHBIA KOieOaTeIbHbIN
KOHTYp, TapMOHHUYECKas JJICKTPOMArHWTHAs BOJIHA, TOYEYHBIM HCTOYHUK CBETA, CBETOBOM JIyY,
OJIHOPO/IHAS U U30TPOIIHAS CPEJIa, IUIOCKAsi CBETOBAs BOJIHA, TOHKAS JIMH3A;

— MPUBOJIUTH 3HAYEHHUSI: CKOPOCTHU CBETA B BAKYyM€;

— ONUCHIBATH TAPMOHMYECKUE IIEKTPOMATHUTHBIE KOJICOAHUs B LEMIX, COJIEPKAIINX PEIUCTOD;

— paccMaTpuBaTh YCTPOMCTBO, MPHUHIIMI JACUCTBUS U MPUMEPHI UCIOJIB30BAaHUSA: IEKTPOCKOIIA,
ANIEKTPOMETPA,  KOHJIEHCATOPOB, TallbBAHMYECKOTO  3JIEMEHTa, aKKyMyJsaTopa, peocTara,
MOTEHIIMOMETPA, BaKyyMHOTO  JHOJA, DJIGKTPOHHO-TY4eBOW  TPyOKH,  SJIEKTPOIBUTATENSI
MIOCTOSIHHOTO TOKa, TpaHchopmaTopa;

— MPUMEHSTHh MOJyYEHHbIE 3HAHUS MPU OOBICHEHUM SBJICHHI, HA0II01aeMbIX B IPUPOJIE U OBITY,
MpUpelIeHun3a1aq.

OcHoBbl cienuaabHOM Teopuu oTHOCHTEAbHOCTH (CTO)

IIpenMeTHBIE pe3yIbTaThl OCBOCHUS TEMBI TO3BOJISIOT:

— J1aBaTh OIpEeJIeNIEHUs MOHATUH: COOBITHE, COOCTBEHHOE BpeMsl, COOCTBEHHAs JUINHA;

— 00CyXJ1aTh TPYJHOCTH, BOSHUKAIOUINE IPU PaCIPOCTPAHEHNN MPUHIUIIA OTHOCUTEIBHOCTH Ha
AJIEKTPOMarHUTHBIE SIBJICHUSI; CBSI3b MEX Y dHeprueit u maccoii B CTO;

— ONMCBIBATh NPUHLUIINAIBHYIO CXeMY ombiTa MalikenbcoHa-Mopiu;

— ¢opmynuposats noctynarel CTO;

— pacCMaTpUBATH OTHOCHTEIBHOCTH: OJHOBPEMEHHOCTH COOBITHIl, IPOMEKYTKOB BPEMEHH H
pacCTOsIHUM;

— 3aMKCbIBaTh (POPMYJIBI ONPEENICHUS PEISTUBUCTCKOTO UMITYJIbCA, TIOJTHOM SHEPTUU U SHEPTUU
nokost B CTO; ocHoBHOM 3ak0H quHaMHuKU B CTO; pensTUBUCTCKOE COOTHOLLIEHUE MEKIY PHEPTHEN U
UMITYJIBCOM.

KBanroBas ¢pusuka

[IpenMeTHBIE pe3yabTaThl OCBOECHUS TEMbI IO3BOJISIOT:

— JlaBaTh OIpe/esIeHHs MOHATHIl: TeIIoBoe U3inydeHue, porodpdexT, KopnycKyIsIpHO-BOTHOBON
Jyajau3M, U30TOIbI, iJIepHas peakuus, 1e(eKT Macchl, SHEPreTUYECKHI BBIXOJ SAEPHBIX pPEaKIHid,
LIeNHas A/IepHas peaklysl, KpUTHUECKas Macca, MOHU3UPYIOIIEee U3IydeHHE, JIEMEHTapHAas 4YacTULa,
AQHHUTHIISLUS;

— ONUCHIBATh KBAHTOBbIE SBJICHUS, HCNOIb3Ys (PU3MUECKHUE BEIMUMHBI M KOHCTAHTBI: SHEPTUS
KBaHTa, MocTosiHHas Ilnanka, pa®oTa BeIXOJa 3JEKTPOHOB, SHEPTHsl U MMITYJIbC (POTOHA, SHEPTHS
MOHU3AlMKM aTOMa, IIEpUo]] MOoIypacnaia, 3apsaJ0Boe U MacCOBOE YMCIIA, aTOMHAs €JUHMIIA MacChl,
SHEpPrusi CBA3M AaTOMHOIO fJpa, yJelbHas HHEPrusi CBS3M AaTOMHOTO sijipa, KodhduuueHt



pa3MHOXEHHMS HEWTPOHOB, IMIOTJIOMICHHAS [03a W3JIyYeHHs, MOUIHOCTb IOTJIOMIEHHON JI03BI,
9KBHUBAJEHTHAs /103a; MPU ONMCAHUM IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICH HCIOIB3YEMBIX
BEJIMYMH, UX 0003HaUCHHS U eAUHUIIBI u3MepeHus B CU, Haxo1uTh GopMyIIbl, CBSI3bIBAIOIIIE TAHHYIO
(bu3nUeCKyIo BEMUUMHY C IPYTMMHUBEITUYNHAMH,

— OOBSCHATH KOPITYCKYJISIPHO-BOJIHOBOM J1yallu3M CBETa, SIBIICHUE JaBJICHUs CBETa, TMIIOTE3Y i€
bpoiiiis, Bo3HKHOBEHUE cepun baibmepa;

— MOHUMAaTh CMBICII KBAaHTOBOU THIOTe3bl [Inanka, mocrosiHHoM [lnanka; GU3NYecKuX 3aKOHOB:
BHEIHEero GoTtodddexra, paTuoakTUBHOTO Paciafa, COXPAHEHUs YHEPTUH, JIEKTPUIECKOTO 3aps/a,
MaccoBOIO M 3apsiIOBOIO  UHMCENl; paJMOAKTHBHOTO pachnajga; YypaBHEHUs OWHIITEHHa JUls
doroaddekra; mocrynatoB bopa; mpaBui KBaHTOBaHUS, CMEUICHMs Ui aibga-pacmaga u Oera-
pacriaza; OTJINYaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA OT €10 MaTeMaTUYeCKON 3alluCH; OOBACHATh UX
coJiepKaHre Ha YPOBHE B3aMMOCBSI3U (PU3NUECKUX BEITHMYUNH;

—  H3YyYarh JKCIEPUMEHTAIFHO BO3HHKHOBEHHE HETPEPHIBHO- T'O M JIMHEHYATOTO CIIEKTPOB, SIBJICHHE
BHEIIHETO  (oTodPdeKTa, NPOBOAUTH HM3MEPEHHS ECTECTBEHHOTO  paJualliOHHOTO  (oHa,
UCCJICIOBAHMSI TPEKOB 3apsHKCHHBIX YacTHIl 1o GoTorpadusam u 1p.;

— OIMHUCHIBAThH pyHAaMEHTaNIbHBIC ONBITHI CToseToBa, Jlebenera, Pezepdopna, bexkepes u np.;

— BBIJICJIATh OCHOBHBIC TPU3HAKU (PU3MUECKUX MOJICICH, MCIOJIb3yeMbIX B KBAaHTOBOH (hU3HMKE:
aOCOJIOTHO YEpHOE TeNo, MOoJeNb aTroMa TOMCOHa, IUIaHEeTapHas MOJENb aToMa, MPOTOHHO-
HEHTPOHHAs MOJICITb AaTOMHOTO SI/1pa;

— 00CyXJ1aTh MPUYUHBI «yIbTpaduOoNIeTOBOW» KaTtacTpodbl, KpacHyto rpanuiy dotodddexra,
MOJIeJIb aToMa BOJOpoja 1o bopy, cocTaB paJMOaKTUBHO- TO W3JIYYCHUs, (GU3UYECKYIO MPUPOIY
anbda-, 6eTa- ¥ ramMmma-JIydeid, CBOMCTBA SIIEPHBIX CHJI, SKOJIOTHUECKUE TIPOOIEMBbI, BOSHUKAIOIINE ITPU
MCIOJIb30BAaHUU aTOMHBIX 3JeKTpocTaHiuil (ADC), myTu pemieHuss 3THX HpoOsieM, MepCreKTHUBbI
UCIIOJIb30BAHUSI aTOMHOHM, Mepbl 3allMThl OT PAJUOAKTUBHBIX W3IyYCHHU, NPUMECHEHUE pa-
JTUOAKTHBHBIX ~ HM30TONOB,  KJIACCU(UKAIMIO  3JIEMEHTAPHBIX  YacTUll, (yHIaMEHTAIbHBIC
B3aUMO/ICHCTBHS;

— paccMaTpUBaTh YCTPOMCTBO, TPUHIIMIT JICHCTBUS U IIPHUME- PBI HCIIOIB30BAHMS: Ta30Pa3psIHOTO
cueTunka [elirepa, kamepbl BuiibcoHa, My3bIpbKOBOI KAMEPHI, SIEPHOTO PEAKTOPA, JO3UMETPA;

— MPUBOJUTH 3HAYCHUS: MOCTOSHHOU [lnaHka, Macc 3JIEKTpOHA, IPOTOHA U HEUTPOHA, AaTOMHOU
CIMHUIIBI MACCHI;

— MPUMEHSTH MOJTYYCHHbIE 3HAHUS TIPU O0BSACHEHUU SBICHUN, HAOII0OJaeMbIX B IPUPOJIE U OBITY,
MIPH pEIICHUH 3ajau.

DJIeMeHTHI AcTPOpu3NKH

HpeI[MeTHBIC PE3YIbTATBI OCBOCHUS TEMBI ITO3BOJIAIOT!
— MO3HAKOMUTLCS ¢ 00BEKTaMH U METOJaMM UCCJICTOBAHUA aCTpO(l)I/ISI/IKI/I;

— JaBaThb ONpEJIEJeHUs TMOHATUWA: AaCTPOHOMHMYECKAas €IWHMIIA, COJIHEYHAs AaKTUBHOCTb,
TOJMYHBIN TMapajljakC, CBETOBOW TOJ, MapceK, rajakTHKa, pacCMaTpUBaTh (PU3UYECKYIO HPUPOIY
IJIaHET 3€MHOW TPYIIIBL, JIAHET-TUTAHTOB U MaJbIX Tesl COJIHEYHOM CUCTEMBI,

— NPHBOIWTH MPUMEPHI ACTEPOUIOB, KAPIHKOBBIX IUIAHET, KOMET, METCOPHBIX MOTOKOB;

— 00CyX/1aTh TUIIOTE3Y NMPOoUCX0KaeHHsI COTHEUHON CHCTEMBI;

— OIICHUBATh PACCTOSIHUS JO KOCMHUYECKHUX OOBEKTOB, HMCIOJNB3YS MOHSTHS: aCTPOHOMUYECKAs
€IMHHIIA, CBETOBOM 'O, MAPCEK;

— paccMaTpuBaTh CTPOEHUE COTHEUHOM aTMOC(hephl, TPUMEPHI TPOSBIECHUS COJIHEYHON aKTUBHOCTH
U €€ BIIMSHMS Ha IPOTEKaHUE MPOIIECCOB Ha HaIlleH IJIaHeTe, CTPOCHUE Hallel ["anakThku, 3BOJIIOLIIO
BcenenHol, NCIONIBb3ys 3JIEMEHTBI TEOPUHU bOJIBIIIOTO B3pHIBA;

— OINUCHIBATh TEOLIEHTPUUYECKYIO M TEIMOLICHTPUUYECKYIO CHCTEMbl MHUPA, MPOTOH-TIPOTOHHBIM
LUKJI, poucxosaumil B Heapax ColHila, 3BOJIIOLMIO 3B€3]1, UCIOB3Ysl nuarpammy [eprmmpyHra-
Paccena, kxpymHoMacmtabHyr0 CTPYKTYpy BeenenHnoii;

— 3amKChIBaTh W aHAJM3UPOBaTh: O0OOIICHHBINH Tpetuit 3akoH Kemepa, 3akon Credana-
Bonemana, 3axon Xa001a;

— CpaBHHUBAaTh 3Be3[Ibl, MCIOJIB3Ysl CIENYIOIIMEe MapaMeTpbl: Mmacca, pasMmep, TemrepaTrypa
MMOBEPXHOCTH;

— YKa3bIBaTh OCOOEHHOCTH: HEUTPOHHBIX 3BE3]I, YIHLCAPOB, YEPHBIX JIBIP, IEPEMEHHBIX, HOBBIX U
CBEPXHOBBIX 3B€3/1, 9K30IUIAHET, PACCESHHBIX U IIAPOBBIX 3BE3IHBIX CKOILJICHUN;



— TMPUBOJIUTH 3HAYCHHMS: COTHEYHOU MOCTOSHHOM, TOCTOSTHHOM Xa00u1a;
— NPUMCHATH NOJTYUCHHBIC 3HAHUSA ITPU OGBHCHGHI/II/I ACTPOHOMHYCCKUX SIBJIeHI/If/’I, PCIICHUH 3a/1a41.

OOecnieunTh JOCTHKCHHE IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHOM
IPOTPaMMBI, CO3[aTh OCHOBY JUISI CAMOCTOSITEIbHOTO YCBOCHHUSI OOYYalOIIMMHKCS HOBBIX 3HAHWH,
YMEHUH, BUIOB M CHOCOOOB JAEATENIBHOCTH JIOJDKEH CHCTEMHO-AEATEIbHOCTHRIA Toaxon. B
COOTBETCTBUH C 3TUM IMOJXOJ0M UMEHHO aKTUBHOCTH O0YYArOIINUXCS SIBJISIETCSI OCHOBOM JTOCTHIKEHUS
pa3BUBAIOIINX IIeJIel 00pa30BaHus — 3HAHUS HE MEPEJAI0TCS B TOTOBOM BH/JIE, a JOOBIBAIOTCS MU B
poIiecce MO3HABATEILHOM eI TETLHOCTH.

OpHUM W3 IyTel TOBBIIICHUSI MOTHBAUU U Y(PPEKTUBHOCTH YUECOHOH NEATETLHOCTH B CPEIHEH
IIKOJIE€ SIBJISICTCS BKJIIOUEHHE OOYYAIOUIMXCS B Y4eOHO-UCCAe008AMENbCKVIO U NPOEKMHYIO
0esimenbHOCHb, KOTOPas UMEET CIICAYIONIHE 0COOCHHOCTH:

l)menn © 3a7a4d 3TUX BHJOB JEATEIBHOCTU ONPEACISIOTCS KaK JIMYHOCTHBIMH, TaK H
COIMAIbHBIMA MOTHBAaMH OOYYArOIIUXCS. DTO O3HAYAET, YTO TaKas JCSTEIbHOCTH JIOJDKHA OBITh
HaIpaBJIeHA HE TOJBKO HA MOBBIIIEHHE UX KOMIIETEHTHOCTH B IIPEIMETHOM 00J1aCTH OTPEIeICHHBIX
Y4eOHBIX JHUCIUILIAH, HE TOJBKO Ha pPa3BUTHUE UX CHOCOOHOCTEH, HO W Ha CO3JaHHE MPOIYKTa,
MMEIOIIETr0 3HAYUMOCTB ISl APYTHX;

2) yueOHO-HCCIIEeI0BATENbCKAs U MPOCKTHAS JESATEIBHOCTh JTOJDKHA OBITh OpPraHM30BaHA TAKHM
00pa3zom, 4TOOBI 00YYAFOIINECS CMOTJIM PeaIi30BaTh CBOM MOTPEOHOCTH B OOIICHUHU CO 3HAYUMBIMH,
pedepeHTHBIMH IPYIIIIaMHU OTHOKJIACCHUKOB, yUuTeNel U T. . CTpos pa3inuyHOro pojaa OTHOIICHUS B
XOJIC IICJICHANPABICHHON, MOUCKOBOW, TBOPYECKOH W TPOJYKTHBHOHN JEATEILHOCTH, IMOIPOCTKH
OBJIA/ICBAIOT HOPMAMHU B3aUMOOTHOIIICHUH C pa3HBIMH JIFOIbMH, YMEHUSMU [IEPEXOUTH OT OJTHOT'O BUIA
OOIIEHUSI K JPYroMy, NPHOOPETAIOT HAaBBIKM WHIUBHIYaTbHOH CaMOCTOSATEIBHOW pPAaOOTHI H
COTPY/IHUYECTBA B KOJUICKTUBE;

3) opranuzanus y4eOHO-HUCCIIeIOBATEILCKUX M MPOCKTHBIX paboT o0ydaromuxcs oOecreunBacT
COYETaHHE PA3IUYHBIX BHJIOB MMO3HABATEIBHON AEATENBHOCTH. B 3THX BHIaX NEATETBHOCTH MOTYT
OBITh BOCTPEOOBaHBI MPAKTHUYECKHU JFOOBIE CIIOCOOHOCTH CTapIICKIACCHUKOB, PEaTHM30BaHbI JIUYHBIC
MPUCTPACTHSI K TOMY WJIA MHOMY BHJTY I€SITETLHOCTH.

B pesynbrate yueOHO-HMCCIIEIOBATEILCKON U MPOCKTHOM ACATEIBHOCTH OOYYaIOUIHECcs MOJIydaT
Npe/ICTaBJICHHUE:

® 0 (punocodckrx MW METOJOJOTHUECKHUX OCHOBAHMAX HAYYHOM JIEATEIBHOCTH W METO/aX,
MPUMEHSEMBIX B UCCIIEIOBATEIHCKON U IPOSKTHOH IeATEIbHOCTH;

® 0 TaKMX MOHATHUSX, KaK KOHIIEMIMs, Hay4Has TMIIOTE3a, METO, YKCIIEPUMEHT, MOJIENb, METO/
cOopa 1 MeTO/] aHaIM3a JaHHbIX;

® 0 TOM, 4YeM OTJHYAIOTCS MCCIEIOBAaHUA B T'YMaHUTApPHBIX OO0JACTIX OT HCCIECIOBAHHM B
€CTECTBEHHBIX HAyKaX;

e 00 UCTOPUU HAYKH;

® 0 HOBEHMIIUX pa3paboTKax B 001aCTH HAYKH U TEXHOJIOTHIA;

® 00 9KOJIOrMYeCcKHUX IpobiieMax U crocodax ux perieHus;

® 0 IpUMEHEHNUHU (PU3NUECKUX 3aKOHOB B OBITY U TEXHUKE.

BblnyCKH UK cmoorcem .

1
e pemaTh 3a/1a4d, HaXOJSALIUECS HA CTHIKE HECKOJIBKUX yqe]6H1,1x JTUCIUIIINH (MEXIpeIMeTHbIC
3a7a4M);

® HCIIOJIb30BATh AITOPUTM UCCIIEJ0BAHMS IIPU PELIEHUH CBOUX y4eOHO-TT03HABATEILHBIX 33/1a4;

® UCIIOJIb30BATh OCHOBHBIE IPHHILUINBI NPOEKTHON JESITENbHOCTH MpPU PEHICHHU yd4eOHO-
MO3HABATENIbHBIX 33]1a4 U 33]1a4, BOZHUKAIOIIUX B KYIbTYPHOU U COIIMAITLHOM KU3HH,

® IPUMEHATH JIEMEHTHl MAaTeMaTHYECKOTO MOJCIHPOBAHMS IIPH PENIEHUH HCCIIEI0BATENHCKIX
3aJ1a9; 2JIEMEHThI MaTEMaTHIEeCKOTO aHaIN3a IS HHTEPIPETAIIMA PE3yIbTaTOB, MOJYICHHBIX B X0OJIE
y4eOHO-UCCIIeI0BATENLCKOM pabOTHI.

C Toukwu 3peHus HOPMHPOBAHKS YHUBEPCATHHBIX YICOHBIX JICHCTBUH, BX0IE OCBOCHHUS IIPUHITUTIOB
y4eOHO-UCCIIeIOBATEIbCKOM U TPOEKTHOM IEATEIILHOCTEN 8bINYCKHUK HAYYUMCA.

e GpopmynupoBaTh HAYYHYIO THIOTE3y, CTaBUTh I€ib B paMKax MCCIENOBAHHUS H
MPOSKTUPOBAHUS, WCXOMS W3 KYJIBTYPHOH HOPMBI U COOOpa3ysch ¢ MPEJCTaBICHUSIMH 00 00IemM
Omnare;

® BOCCTAHABIMBATh KOHTEKCTHI U IyTH PA3BUTHS TOTO WM WHOI'O BHMJA HAYYHOM JEATEIHLHOCTH,



OTIpEIeIIsisi MECTO CBOETO MCCIEAOBAHUS WIIH MPOEKTA B 00IEM KYJIbTYPHOM MPOCTPAHCTBE;

® OTCICKUBAaThb U IPUHMMATh BO BHMMAHUE TPEHIbl U TCHICHIIMU PA3BUTHUS PA3IMUHBIX BHJIOB
JESTEIIbHOCTH, B TOM YHCJI€ HAyYHBIX, YYUTHIBATH UX MPHU MOCTAHOBKE COOCTBEHHBIX IIETICIH;

® OLICHUBATh PECYPCHl, B TOM YHUCIIE U HEMaTepUallbHbIC, TAKHE, KaK BPeMs, HCOOXOIUMBIC JIJIs
JOCTHKCHHMS IOCTABJICHHOM 1ICIIH;

® HAaXOAWTh  pa3IUYHble HUCTOYHUKHM  MaTepUAIbHBIX U  HEMaTepHalbHBIX  PECYPCOB,
MPEIOCTABIISIONIMX CPEACTBA JIJIsl IPOBEICHUS MCCICAOBAHUI U peai3allii MPOEKTOB B Pa3JIMYHBIX
00J1aCTAX IeSITCIbHOCTH YCIIOBEKA;

® BCTyIaThb B KOMMYHMKAIUIO C JEPKATEIIMUA Pa3IMYHBIX TUIIOB PECYPCOB, TOUHO M OOBEKTHBHO
MPE3CHTYS] CBOWM IPOEKT WJM BO3MOJXKHBIE PE3yJbTAaThl HCCIACAOBAHHS, C IIEJbI0 OOeCreYeHUs
MPOIYKTHUBHOT'O B3aHMOBBITOJTHOTO COTPY/IHUYECTBA,

® CaMOCTOATEJIBHO HWJIM COBMECTHO C JAPYIMMH OJHOKJIACCHUKAaMHU pa3padaThiBaTh CHCTEMY
napamMeTpoB U KPUTEPHEB OINCHKU 3(PPEKTHBHOCTH W MPOAYKTUBHOCTH pEaTU3alMK MPOCKTa WU
UCCJICIOBAHMSI Ha KXKIOM dTAre peali3aliy U 10 3aBEePIICHUHU PaOOTHI;

® QJICKBaTHO OIICHWBATh PHUCKU peaTU3alUd TPOEKTa U TMPOBEICHHS HCCIEIOBAHUS |
MpeayCMaTpPUBATh ITyTH MUHUMH3AIIUN dTHX PUCKOB;

® aJICKBATHO OLEHUBATh IOCIEIACTBUS pPEAIM3aLUU CBOETO IMPOEKTa (M3MCHEHHs, KOTOpbIC OH
MOBJICYET B KU3HU JPYTUX JIIOJIEH, COOOIIECTB);

® 3/ICKBaTHO OIICHMBAaTh JaJbHEUINIEE PA3BUTHE CBOECIO IMPOEKTA WJIM HCCIIENOBAHUS, BUIETDH
BO3MO>KHBIE BAPUAHTHI IPUMEHEHHUSI PE3YJIbTATOB.

COJAEP/KAHUE KYPCA

duszuka u eCTeCTBeHHO-Hay'leIﬁ METO/A MO3HAHUS MTPUPOABI

Ousuka — QyHmameHTanbHas Hayka o npupoae. OObexTsl n3ydeHust Gpusuku. Haydnsrii meTon
NO3HAaHUs MMpa. B3auMocBs3p Mexay (QU3MKOW M JPYTMMH €CTeCTBEHHBIMM HaykKaMu. MeTojbl
HAy4YHOT'O MCCJIEOBaHMs (pU3MUecKux siBJIeHUU. MopenupoBaHue SIBIEHUNM U MPOLECCOB MPUPOJIBI.
dusnueckue 3aKOHbl. ['paHUIBI NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. (PHU3MUECKHE TEOpUU U
INPUHLINI COOTBETCTBUS. M3MepeHune ¢pusndeckux BenuuuH. [lorpenHoct usmepeHnii Gpu3nyecKkux
BenuuuH. Poib U MecTo pU3MKM B (OPMHPOBAHUU COBPEMEHHOW HAayyHOW KapTUHBI MHUpa U B
MIPaKTUYECKOU NEATEIbHOCTH JIFOACH.

MexaHnuka

Cucrema orcuera. BakHelilne KMHEMaTHYECKUE XapaKTEPUCTHUKU — IEPEMELIEHHE, CKOPOCTb,
yckopeHue. KunemaTtu-eckue ypaBHeHHUs. Pasnuunble CcHocoObl OMUCaHMS MEXaHUYECKOTro
nBukeHus. OcHOBHas (TipsiMasi) U oOpaTHas 3a1a4u MexaHUKH. OCHOBHBIE MOJIETN TEJl U JIBH)KEHUH.
[TocrynarenpHOE ¥ BpallaTeNbHOE JBUKEHHMS Teia. PRBHOMEpPHOE U paBHOYCKOPEHHOE
npsiMoJIMHeHble  ABMkeHus. (CBoOogHoe maneHue Ten. OTHOCUTENBHOCTh MEXaHMYeCKOTo
JBUKEHMSI. 3aKOH CJI0KEeHUs ckopocTel. KuHemaTuka IBUKEHUS 110 OKPYXHOCTH.

3axoH uHepuuu. [lepssiii 3akon HetoTona. MHepuunanbHas cucrema orcuera. ueptHocTh. Macca.
Cuna. IIpunnun cynepnosunuu cwil. Bropoii 3akoH Herortona. Tperuii 3akon Herotona. IIpunnun
OTHOCHUTENbHOCTH [amwies. ['paBUTanvoHHas cwia. 3aKOH BCEMUPHOro TAroTeHHs. OnbIT
Kapenauma. Cuna TsokecTH. 3aKOHbI MEXaHMKH M JIBMKeHUEe HeOecHbIX Ten. 3akoHsl Kemnepa. Cuna
ynpyroctu. 3akoH [I'yka. Bec Ttema. Hesecomocts. lleperpysku. Cuma Tpenus. HMmnynbc
MaTepUaJIbHOM TOYKHM W CHUCTEMBI. 3aKOH COXPAaHEHMs MMITylbca. PeakTuBHOE nBHMKeHHe. LleHTp
macc. Pabota cunbl. Momuocts. KIT/] mexanu3ma. Mexanuueckast sHeprus. Kunetnueckast 3Heprusi.
Teopema 00 u3mMeHeHNH KUHETHYECKOH sHeprun. [lorenuunanbHas sHeprus. Mexanndeckasi SHEpIrus
CUCTEMBI. 3aKOH COXPAaHEHUSI MEXaHUUYECKOM HEPIUu.

PaBHOBecue MarepuanabHON TOYKHU. YCIOBHE PaBHOBECHs TBEPABIX Tell. [11€40 1 MOMEHT CHMIIBL.
IlenTp TskecTH TBEpAoro Ttena. Buabl paBHOBecus TBepporo Ttena. JlaBienue. JlaBneHue B
XKUIKOCTSX U ra3ax. 3akoH [lackamns. 3akoH Apxumena. Y cJIOBHE MIaBaHUS TEI.

MexaHnnueckue KoyieOaHusi U BOJHBI. XapaKTepUCTUKH KoJiebaTenbHOro nBrxkeHus. CBoOOHbIE
kosneOanus. KonebGatenbHble cuctembl. Kunemarnka konebarenbHOro ABukeHMs. ['apMoHHdeckue



Konebanus. JlMHaMuKa KoyeOaTeabHOIro IBMKEHUS. YpaBHEHHE IBM)KCHUS Tpy3a Ha TNPYKUHE.
VYpaBHEHHE [BWKCHUS MATEMaTHYECKOTO MasTHUKA. llepuomsl KoneOaHWid TNPYKUHHOTO U
MaTeMaTHYeCKOro MasTHUKOB. [IpeBpaiieHue SHEprud TNpU TAPMOHHYECKUX  KOJEOaHMSIX.
3aryxatomue Konebanus. BeinykaeHnsle konebanus. Pesonanc.

[Tomepeunsle U PoA0JIbHBIC BOTHBL. JiiHAa BOJTHBL. CKOPOCTH paclipoOCTpaHeHHs BOJTHBI. BOJHBI B
cpene. 3ByK. XapaKTepUCTUKH 3BYKA.

Mounekyasipaasi pu3uka U TepMOIUHAMHUKA

Monekynsipao-kuHernueckast Teopusi (MKT) u ee sxcniepuMenTanbabie 000cHOBaHMs. CTpoeHue
BemlectBa. Macca u pasmepbl moiiekyid. IloctossHHas ABoraapo. TeminoBoe IBHKEHHE YacCTHULL
BemecTBa. bpoyHoBckoe aBmwxkenue. Juddysus. BzaumoneiictBue wyactui BemiecTBa. Mojaenu
CTPOEHHUS ra30B, )KUJIKOCTEN U TBEPABIXTEIL.

Mopenp uneanpHoro rasza. (CTaTUCTHYECKOE ONMCAaHUE WACAIBHOTO Tasza. TemioBoe
(TepmoauHaMuyeckoe) paBHoBecue. Temrepatypa. U3mepenue temmneparypsl. [lkanbsl Temneparyp.
CgoiictBa rasoB. M3ompomeccel. ['a30Bbie 3akOHBI. AOCOJIOTHAs TeMIeparypa Kak Mepa cpeaHei
KMHETUYECKOM SHEPTUU TEIUIOBOTO IBUKEHHUs YacThll BeuiecTBa. [loctosinHag bosbnmMana. J[aBiieHue
raza. OCHOBHOE ypaBHEHUE MOJICKYJSPHO-KMHETUYECKOW Teopuu. 3akoH JlanpToHa. YpaBHEHUE
COCTOSIHMSL HJleanbHOro rasza (ypaBHeHue MenneneeBa-Knaneiipona). YHuBepcanbHas ra3oBast
IIOCTOsIHHAS. BHYTpEeHHSA SHEPTUs HIeabHOT 0 ra3a. Mi3mepeHne cCkopocTel MOJIEKyJI rasa.

CaoticTBa xkuakocteil. Kpucrammmaeckune u amopHbIC Tena.

Paborta u TeriooOMeH Kak crnocoObl M3MEHEHHsI BHYTpEHHEW SHepruu. KoJmuecTBO TEIUIOTHI.
VYaenpHas TEIJIOEMKOCTh BEILIECTBA. Y paBHEHHE TEIUIOBOrO OanaHca. 3aKOH COXPaHEHMsI SHEPIUU.
[IepBblii 3aKk0H TepMoaMHAMUKH. lIpumeHeHue nepBoro 3akOHa TEPMOJMHAMHUKU K H30IPOLIECCAM.
Anunabarnyeckuii mpouecc. HeoOpaTuMocTh TEIIOBBIX MpolieccoB. BTopoii 3aK0H TepMOIMHAMUKHY.

TennoBel MamuHbl. [IpuHmmn npeiictBus teroBoro nsurarens. [lukn Kapno. HMpeanbnas
XOJIOIMJIbHASI MAIIMHA. DKOJOTMYECKHE TPOOIIEMbI UCTI0Ib30BaHUS TETNIOBBIX MAIlIMH.

ArperatHeie cocTosiHHsS BemlecTBa. Mcmapenue u konneHcauus. Haceimennsiii nmap. Kurnenue
KUJKOCTU. YJenpHas TerjoTa napooOpa3oBaHHs >KMIKOCTH. BnaxkHocTh Bo3ayxa. Touka pochl.
N3smepenue BiiakHOCTH Bo3ayxa. [lnmaBineHne u KpuUCTaIM3alMsl BEIIECTBA. Y AENbHAs TEIIOTA
IJIaBJICHUS BEIIECTBA.

DJIeKTPOAMHAMHUKA

DIEKTPUUECKUH 3apsll. DIEMEHTAPHBIN IEKTPUUECKUH 3aps. DIEKTpU3anus Tei. DIEKTPOCKOIL.
DnekTpoMeTp. 3aKOH COXPaHEHHS JJIEKTpUYEcKoro 3apsga. Toueunwie 3apsabl. 3akoH KymoHa.
OnekTpuueckoe rmose. HampsokeHHOCTh  dnekTpuyeckoro monis. [lpuHmmm — cynmeprno3uiuu
JJIEKTPUYECKUX TMojed. JIMHuM HanpsKeHHOCTHM — AJeKTpuueckoro mousis.  IIpoBogHuku B
AJEKTPOCTATUYECKOM  moJie. JMAJIEKTPUKU B AJIEKTPOCTATHYECKOM Tosie. Jluanekrpuueckas
MPOHUIIAEMOCTb.

PabGota Ky/lIOHOBCKMX CHJI. DHEpPrus B3aUMOJICHCTBUS 13TOYEUHBIX 3apsaoB. lloTeHnuan
AJIEKTPOCTATHUECKOTO TMOJs. Pa3HOCTh MOTEHIMAIOB. DKBUMOTCHIIMAIBHBIE MOBEPXHOCTU. DIIEKT-
POEMKOCTh YEITMHEHHOT O POBOAHUKA M KOHIEHCATOPA. DHEPTHUS AJIEKTPUIECKOTO TOJIS.

[TocTOsIHHBIN 31eKTpUUYeCKUid TOK. JlelicTBUs 3nekTpuyeckoro Toka. Cuna Toka. lcTouHMKH TOKAa.
Croponnne cwibl. Jnekrpoaprkymias cwia (DJIC). 3akon OMa 1isi OJHOPOTHOTO TPOBOTHUKA
(yqactka menu). 3aBUCHMOCThH YAEIHHOTO COMPOTUBJICHHS MPOBOJHUKOB U TMOJYIPOBOJHUKOB OT
temneparypbl. CoeTuHEHUsT MPOBOJHUKOB. PaboTa M MOIIHOCTH SJEKTPUUYECKOTO TOKa. TeruioBoe
JIEUCTBUE AJIEKTPUYECKOro Toka. 3akoH [[xoynsa-Jlenna. 3akon Oma st monHoM nenu. 3akoH Oma
s yyactka uenu, cogepsxkamero IJIC. Peocrar. Ilorenumomerp. M3mepeHue cuibl ToKa,
HaTPSKEHUS.

DJIEKTPUYECKMH TOK B MeTa/ulaX, pacTBOpax M paciulaBax »dJIEKTPOJUTOB. ODIJIEKTPOJIM3.
DnekTpruyeckuil Tok B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENbHBIM pa3ps/ibl. DIEKTPUUECKUN
TOK B BakyyMe. BakyyMmHbI TuoJ. DJIEKTpOHHO-Iy4yeBas TpyOKa. DJIEKTPUUYECKUH TOK B IO-
JTyPOBOAHUKAX.

MarnuTtHoe B3auMojelcTBHE. MarHUTHOE MOJI€ JIEKTPUUECKOro Toka. MHAYKIMS MarHUTHOTO
nons. IlpuHumMn cyneprno3uuyud MarHUTHBIX Tosied. JIMHuM marHuTHOM uWHAyKUuMH. JleiicTBue



MAarHUTHOTO TMOJig Ha MPOBOAHUK ¢ TOKOoM. Cuiia Ammepa. 3akoH Awmrepa. DJIEKTPOJBUTATENb
IIOCTOSIHHOT'O TOKa. PaMka ¢ TOKOM B OJHOPOJJHOM MarHMTHOM MoJe. JleficTBre MarHUTHOTO I0JIs Ha
JBIDKYIIKECS 3apskeHHbIe yacTulibl. Cuna Jlopennia. MaruuTHblid T 3eMiand. MarHuTHbIE CBOMCTBA
BELIECTBA.

OneiTel  ®apanes. SIBneHue dSIEKTPOMAarHUTHOM MHIAYKIMM. MAarHuTHbIM IOTOK. 3aKoH
3JIEKTPOMAarHUTHOM MHAYKIMU. BuxpeBoe anekrpuueckoe noze. IIpasuno Jlenna. CamonHaykuus.
WHAyKTUBHOCTE KOHTYpa. DHEPIUsl MAarHUTHOTO TOJIS TOKA.

DOneKTpOMarHuTHele KosiebaHusi U BOJMHBL. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHHUS.
Konebarenbubiiit kouTyp. @opmyna Tomcona. [Ipomeccsl mpu rapMOHHUYECKUX KOJIEOaHHSIX B KOJe-
OarenbHOM KOHTYpe. BoIHyXIeHHBIE 3JIeKTpoMarHuTHbIe konebanus. [lepemennslii Tok. Pesuctop B
L[ENU IEPEMEHHOTO0 TOKa. JIeficTByIoIIMe 3HaYeH s CUJTbI TOKA U HampsikeHus. Tpanchopmarop

OnexrpoMarautHoe noje. OnbiThl ['epria. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH. VIHTEHCUBHOCTH
3JIEKTPOMAarHUTHONW BOJHBL. CHEKTp 3JIEKTPOMArHUTHBIX BOJH. [IpuHUMIIBI paavocBs3u U Te-
JICBUJICHUS.

I'eomeTpuyeckas onTuka. 3aKOH MPSIMOJUHENHOIO PaclpOCTpPaHEHUsl CBETA. 3aKOH OTPAKEHMS
ceta. [loctpoenne n300pakeHUl B TUIOCKOM 3epKajie. 3aKoH mpeomMieHus BoiH. JIuazel. opmyna
TOHKOM MUH3bI. OnTudeckas cuia JuH3bl. [locTpoenue n3o0pakeHni B TOHKUX JIMH3aX. Y BEIHUCHUE
nuH3bL. ['11a3 kak ontudeckas cuctema. [ledekTrl 3peHus.

N3mepenne ckopoctu cBeta. Jucnepcust cBera. OmnbiTel Hprtorona. Ilpunumn [rolirenca.
Wnrepdepentus BonH. MHTepdepenuns cera. KorepentHole mctoununku cera. OmbiT FOHTa.
Konenia Herorona. MHTEepdepentius B ToHKuX TuieHKax. Judpakums ceera. [Tpuniun I'rolirenca-
Openes.

3aKOHbl 3JEKTPOJAMHAMUKM U MPUHUUI OTHOcuTelbHOCTU. OnbiT Malikenbcona. [locTynatel
CHEIMAIbHOM TEOPUU OTHOCUTENBHOCTH. OTHOCUTENBHOCTh OJAHOBPEMEHHOCTH COOBITHIL, Mpo-
MEXYTKOB BPEMEHHM H pacCTossHUM. Macca, UMIyJbC M DSHEpPrusi B CIEHHAIBHOW TEOpUU
OTHOCUTENIBHOCTH. PopMmyna DUHIITEIHA.

KBanToBas ¢pusuka. Acrpodusuka

PaBHOBecHOe TemoBoe u3nydyenue. Kpanroas runoresa [lnanka. [locrosnnas [Tnanka. Buennuit
dotorddexr. 3akousl hoTodddexra. YpapHenue Diinmrerina 11 potodpdexra. otonsl. [laBneHue
ceera. OnbIThl JIebeneBa. DHeprus u uMiyibe GoTtoHa. KopmyckynsspHO-BOIHOBOM ayann3M. [ unoresza
ne bpoins.

[Tnanerapuas monens atoma. Onwitel Pesepdopaa. Tlornomenne u u3inydeHue cBeTa aTOMOM.
IToctynatel bopa. Mozaens atoma Bogopoza 1o bopy. JInnenyarsie ClieKTpEI.

Metoapl  perucTpanu  3apsHKEHHbIX — 4dacTuil. EcTecTBeHHass paJMOaKTUBHOCTh. Bujbl
PaANOAKTUBHBIX TPEBPAILIEHUI aTOMHBIX siiep. 3aKOH paJuoakTUBHOrO pacnanaa. M3otomnsl. [IpaBuna
cMmemieHus A anbda-pacnana u Oera-pacnana. MckyccTBeHHass paguoakTHMBHOCTh. [IpoToHHO-
HEUTPOHHAs MOJIENIb AaTOMHOTO siApa. SnepHble peakuuu. SaepHble Cuibl. DHEPrUsl CBA3M AaTOMHBIX
anep. Menenme snep ypana. llennas sipepHas peakuus. SnepHas sHepreruka. buosormueckoe
NeiicTBUE paJOaKTUBHBIX U3JTy4YE€HUH. DKOJIOrHUeCcKHe npo6ne1vhﬂ WCIIOJIb30BaHUS JIEPHON PHEPTHH.
[IpumMeHeHre paAOaKTUBHBIX U30TOIOB.

DOnemeHTapHble yacTuIlbl. Kinaccudukanus snemeHTapHbix yactuil. KBapku. OyHaaMeHTalbHbIE
B3aUMO/JICVCTBUS.

Conneunas cucrema. Jlyna u cnytHuku minaHetr. KapinukoBsie mianeTsl U actepousibl. Komers! u
MeteopHble TOTOKH. Connue. 3Be3nbl. [umarpamma ['epmmmpynra-Paccena u 3BoOMOLMS 3BE31.
[lepemeHHbIE, HOBBIE U CBEPXHOBBIE 3Be3/1bl. DK301IaHeThl. Hama ["anaktuka. 3Be3HbIe CKOTUICHHUS.
[IpocTpaHcTBEeHHO-BpeMeHHble ~ MacimTaObl  HaOmomaemoii — Bcenennoil.  3akon  XaOb6ma.
Kpynnomacmrabuast ctpykrypa Beenennoit. [IpencraBnenus o0 oo BeeneHHON. DIeMeHTHI
Teopuu bonb1ioro B3pbiBa.

JlabopaTropHbie padoThl U ONBITHI

IIpoBeneHue NpsAMbIX U3MEPEHUN (PU3MIECKUX BEJTMYUH
1. I3MmepeHune pacCTOSTHUM.

2. 3MmepeHne MpoMeKyTKOB BpEMEHU.

3. 3mepenne maccolTena.



4. U3mepeHue CUIIbL.

5. U3mepenue arMmochepHOro qaBieHHs..

6. I3Mepenue TemmepaTyphl TEIN.

7. I3mepenue BIaKHOCTH BO3/1yXa.

8. 3mepeHnue cuiibl TOKA B PA3IMYHBIX y4acTKaX AIEKTPUUECKOM LIETIH.
9. M3mepeHne HaNpsKEHUSI MEXK 1y IBYMsI TOUKAMH LIETIH.

10. 3mepenue conpoTUBICHUS PE3UCTOPA.

11. U3mepenue 3 JIC nucrounuka Toka.

12. Omnpenenenue GOKYCHOTO pacCTOSHUS COOUPAOIIEH JIMH3BI.

13. M3Mepennie eCTeCTBEHHOT0 paJHalliOHHOr0 (JoHa JO3UMETPOM.

Pacuer mo mnoJiyuyeHHBIM pe3yJbTAaTaM MNPAMBIX H3MepPEeHHUil 3aBHCHMMOI0 OT HHX
napamMerpa (KOCBeHHbIe U3MepPeHUs )

1. Pacdet aOCOFOTHOM ¥ OTHOCUTEIHHOM IMOTPEITHOCTEH N3MEPEHUS.
2. Onpenenenne Ha4YaJIbHOW CKOPOCTH Tea, OPOIIEHHOT0 TOPU30HTAIIBHO.
3. OnpeneneHue LEHTPOCTPEMUTEILHOTO YCKOPEHUS TEIa.

4. Usmepenue ko3 puimenTa TpeHus CKOIbKEHUS.

5. M3mepenue temnepaTypbl KpUCTALIN3ALUHU U YACIbHOU TEIJIOTHI IUIaBJICHUS BEILIECTBA.
6. MI3mepeHne 311eKTpu4ecKol EMKOCTH KOHIEHCATOPA.

7. OnpeneneHue BHYTPEHHETO CONPOTUBIICHUSI HCTOUYHUKA TOKA.

8. 3MepeHue yckopeHusi CBOOOJHOIO aICHHUS.

9. OnpezeneHne CKOPOCTH 3ByKa B BO3yXE€.

10. OmnpeseneHune CKOpoCTH CBETA B BEIIECTBE.

11. OnpeneneHue nokasaTelis MpeIOMIICHUS BOBI.

12. OueHKa JUIMHBI BOJIHBI CBETA PA3HOTO LIBETA.

HaoJ/1101eH1e siBJIeHUIT U TOCTAHOBKA ONBITOB (HA KA4YeCTBEHHOM YPOBHE) 10 00HAPYKEHU IO
(akTOpoB, BJAMAIOIIKNX HA NPOTEKAHUE JAHHBIX SIBJIEHUI

1. HccienoBanne paBHOMEPHOT'O MPSIMOJIMHENHOIO ¥ PABHOYCKOPEHHOTO IIPSIMOJIMHEWMHOTO
JIBVOKEHUH.
. Habnronenue cBo6ogHOTO Maienus Ten B Tpyoke HeroToHa.
. 3yuenue aBr>keHus Tena, OpOLIEHHOT0 FrOPU30HTAIBHO U IO YIJIOM K TOPU30HTY.
. I3yueHnne nHepTHOCTH TEII.
. I3yyeHue B3aMMOIEUCTBUA TEIL.
. HabnroieHue BO3HUKHOBEHUS CHIIBI YIIPYTOCTH.
. UccnenoBanne n3MEHEHMs Beca Tea MPHU €ro JBUKEHUH C YCKOPEHUEM.
. I3ydeHne TpeHus MOKOs U TPEHUS CKOJIbKECHHUS.
. Onpenenenue noyoKeHus LIEHTpa Mace Tena.
10. M3y4eHnue BUIOB paBHOBECUS TBEPBIX TEJ.
11. U3yuenue 3akoHallackas.
12. U3yuyenue 3axoHa Apxumesa.
13. Habmonenue nuddy3uu B KUIKOCTAX U razax.
14. HabntoieHue cuil IPUTSKEHUS M CUJT OTTAJIKUBAHUS MEXK/1y MOJIEKYJIaMHU.
15. M3yueHue TeniaoBoro paBHOBECHSL. 15
16. HaGmoieHre TemioBoro pacupeHus xKUAKoCTeH.
17. HaGnroieHue TerioBoro pacimpeHus TBEp/bIX Tell.
18. M3yuenue agnabaTnyeckoro npoiecca.
19. Habntoienue ucrapeHusi, KOHACHC Ay, KUTICHUS], TUIABICHUS U KPUCTAJUTH3AI[MU TEN.
20. HaOnroneHue  MOBEPXHOCTHOTO — HATSDKEHUS  JKUIKOCTH, SIBIGHUH  CMayMBaHUA U
HECMauMBaHUs, KallWJUIAPHBIX SBJICHUI.
21. HaGnroeHue 3eKTpu3aum Tell.

OO ~NOUlPH WIN



22. HabmoieHue 2JIeKTpU3aIiuy Yepe3 BIusSHUC.

23. HccnenoBanue KapTHH 3JIEKTPUUECKUX MTOJIEH.

24. 3ydeHue 3eKTPOCTATUYECKON MHYKLIIMU TIPOBOJHUKOB U MOJISPU3ALIUU TUDIIEKTPUKOB.
25. HaOmoieHre  pa3iauvHbIX  JACHCTBUH  AJICKTPUYECKOTO TOKA.

26. Habmoienue BO3HUKHOBEHHUS SJICKTPOIIPOBOAHOCTH 3JICKTPOITUTOB.
27. HabimoieHrie BO3SHUKHOBEHHUSI 3JIEKTPUUYECKOT0 TOKA B Ta3ax.

28. HabiroieHre caMoCTOSITEIbHOTO U HECAMOCTOSATENLHOTO Pa3psioB.
29. HaGiro1eHre BOSHUKHOBEHUS JIEKTPHUECKOTO TOKA B BAKYyME.

30. HaOmromeHre MarHuTHOTO B3aUMO/IEHICTBUS TOKOB.

31. U3ydeHue n1eicTBUS MAarHUTHOTO I1OJIS1 HA PAMKY C TOKOM.

32. UccnenoBanue KapTUH MAarHUTHBIX MTOJIEH.

33. HabmoieHue siBJICHUS DJIEKTPOMAarHUTHON HHAYKITHH.

34. HabGmroieHue sIBJICHUS CAMOWHTYKITHH.

35. Habmrogeune xojreOanuii Tel.

36. M3yueHue 3aTyxaromux KojaeOaHui, BEIHYKACHHBIX KoJeOaHUH U pe30HaHca.

37. HaOmroneHne MexaHM4eCKUX BOJIH.

38. M3yueHre BO3HUKHOBEHUS M paclpoOCTPaHEHUsI 3BYKOBBIX KOJIEOaHUH.

39. HaGnroneHue cBOOOIHBIX 3JIEKTPOMAarHUTHBIX KOJIe0aHUH B KOHTYpE.

40. HabnroeHre npsIMOJIMHEWMHOT O PACIIPOCTPAHEHU S, OTPAYKEHUS, IPEIOMIIEHUSI U TUCIIEPCUN
CBeETa.

41. HaGnroneHue siBIE€HUS MOJIHOTO BHYTPEHHETO OTPa)KEHUS CBETA.

42. UccnenoBanue siBJICHUN HHTEpPEpEeHINH, TUPPAKLNHI U MTOJIIPU3ALUHU CBETA.

43. HaGmoaenne BHenrHero GpotodddexTa.

44. HabnroieHre CIUIONIHBIX U JIMHEHYaThIX CIEKTPOB.

HccaenoBanue 3aBUCUMOCTH OJHOM (pr3HYeCKOM BeJIHYUHBI OT APYIOM € MpeACTABICHUEM
pe3yJbTaToB B B¢ (pOPMYJIbl, rpauKa N TA0JHLbI

1. UccnenoBanne 3aBUCUMOCTH TPACKTOPHH, ITYTH, IEPEMEILEHUS, CKOPOCTH ABUKECHUS TEJIA OT
BbIOOpA CUCTEMBI OTCUETA.

2. HccnenoBanue CBSI3U MEK Yy YCKOPEHHEM TeJIa OT IEHCTBYIOIINUX Ha HETO CHUIL

3. M3yuenue 3aBUCUMOCTH CUJIbl YIPYTOCTH OT iepopMaliviu py>KUHBI.

4. I/I3yquHe 3aBUCUMOCTH MaKCUMAaJIbHOU CHIIBI TPCHUA IIOKOS OT CUJIbI PEAKIIUU OITOPHI.

5. M3ydeHue 3aBUCUMOCTH MEXK/Y JIaBJICHUEM M 0O0BEMOM Ta3a JaHHOU MAacChl IPU TOCTOSTHHON
TeMIeparype.

6. M3ydyeHne 3aBUCHMOCTH MEXIY JaBICHUEM M TEMIIEpAaTypod rasa JaHHOW MacChl NpHU
MOCTOSTHHOM 00beMe.

7. VI3yueHne 3aBUCHUMOCTH MEXAY OOBEMOM M TEMIEepaTypoil ra3a JaHHOW MaccChl TpU
IIOCTOSIHHOM JaBJICHUU.

8. MccnenoBanue CBS3UM MEXAy MOaBICHHEM, OOBEMOM U TeMIepaTypod HJIeaTbHOTO rasa
(00BEAMHEHHOTO Ta30BOT0 3aKOHA).

9. UccnenoBanue 3aBUCUMOCTH TEMIIEPATYPbl KUTIEHHS OT JaBJICHUS.

10. M3ydeHnne u3MeHeHus TeMIIepaTypbl OCTHIBAIOIIETO PACIIIIABIEHHOTO BEIIIECTBA OT BPEMEHH.

11. MccnenoBanre 3aBUCUMOCTH €MKOCTH ITPOBOTHUKA OT €TO Pa3MEPOB.

12. MccnenoBanre 3aBUCUMOCTH COTPOTUBIIEHUS MOJIYTIPOBOIHUKA OT TEMIIEPATYPBHI.

13. MccnenoBanre 3aBUCHMOCTH ITEPH0,1a CBOOOIHBIX KOJICOAHUN HUTSIHOTO MasiTHUKA OT JUTMHBI
HUTH.

14. UccnenoBanue 3aBUCUMOCTH NEPHOJA CBOOOIHBIX KONE€OaHUH MPY)KMHHOTO MasiTHHUKA OT
MacChl Tpy3a 1 )KECTKOCTH IPY- )KUHBI.

3HAKOMCTBO C TEXHUYECKUMH YCTPOHCTBAMM U UX KOHCTPYHPOBaHHeE

1. 3yueHue ycTpoicTBa U MIPUHLIMIA AEHCTBUS JUHAMOMETPA.

2. 3ydeHnne ycTporcTBa U MPUHIMIIA JEHCTBUSA BOJOCTPYWHOTO HACOCA U MyJIbBEPU3ATOPA.

3. 3y4yenue yCcTponcTBa U IPUHILIKIIA ACHCTBUSA TEPMOMETPA.

4. 3ydyeHue yCTpoWCTBa U MPUHIUIIA JECHCTBUS KaJTOPUMETpA.

5. 3yueHune ycTpoicTBa M MPUHLIMIA ACHCTBHS TEIJIOBBIX ABUTATEIEH U XOJIOIUIbHBIX
MalIlMH.

6. 3ydyenue ycTpoiicTBa M IPUHIIMIA JEUCTBUS ICUXPOMETPA UTUTPOMETPA.

7. 3y4yenue yCcTponCcTBa U IPUHLINIIA ACHCTBUSA JIEKTPOCKOIIA U DJIEKTPOMETPA.

8. M3yueHue ycTporcTBa U NPUHIIUIIA JEHCTBUSA PA3IMYHBIX KOHJIEHCATOPOB.

9. M3y4yeHue ycTpoiCTBa U MPUHIMIIA AEUCTBUSA Pa3IMYHBIX ICTOYHUKOB IIOCTOSTHHOTO TOKA.

10. M3roToBieHNE ralbBAaHMISCKOT0 YJIEMEHTA HUCTIIBEITAHNAE €ro BHeﬁCTBHH.



11. M3y4yeHue ycTporCTBa U NMPUHIIMIA JEHCTBUS PEOCTATA U MOTEHIIMOMETpA.

12. M3ydenue ycTpoiicTBa M IPUHIIUIA IEUCTBUSA BAKYYMHOT'O IM0/1a, 3JIEKTPOHHO-TYy4EBOM
TpYOKH.

13. M3ydeHnue ycTpolcTBa U IPUHLIMIIA JEUCTBUS HIEKTPOJBUraTENs IIOCTOSHHOIO TOKA.

14. 3y4eHue yCcTpoiicTBa v IPUHIUIIA ICHCTBUATCHEPATOpa IEPEMEHHOTO TOKA.

15. M3yuenue ycTpoiicTBa M MPUHIUIIA ICHCTBHS TpaHchopmaropa.

16. M3yuenue ycTpoiicTBa M TPUHLIMIIA AEHCTBHS PA3JIMUHBIX ONTHYECKUX TPUOOPOB.

17. M3yuenue ycTporicTBa M IPUHIIHIIA IS CTBUS U (PPAKIMOHHON PELIETKH.

18. M3y4yeHue ycTpoiCTBA M IPUHIUIIA ACUCTBHS JO3UMETPA.



TEMATHYECKOE IINIAHUPOBAHHUE

10 kaacc (68 4, 2 u B HEzIEIO)

OcHOBHOe co/iep:KaHue

OcHoBHBbIE BHIbI YUeOHOI1 1eSITeJIbHOCTH

OcHOBHBIE BUIBI

BOCIIUTATEJILHOM
AeATEeIbLHOCTH

BBEJIEHUE (1 v)

duszuka u eCTeCTBeHHO-HaquLIﬁ METO/ MO3HAHUSA

(1)

Owusuka 1 00BEKTHI €€ U3ydeHHst. MeTo1bl HAyYHOTO
uccrienoBanus B pusuke. Mismepenne puzndeckux

BCJIMYHUH

OO6cyxnatb 00BEKTHI U3yUeHUS (PUBHKH.
W3y4ath SMIIUPUYECKU M TEOPETUUECKUI
METO/TbI TO3HAHUS IIPUPOIBI, UX B3AMMOCBSI3h H
o01u1e Joru4eckue Gopmasl.

PaccmaTpuBath cxemy eCTECTBEHHO-HAYYHOTO
MeToJ1a o3HaHus (MeToja [anwies) u
MIPUMEHSITH €T0 K UCCIIeIOBAaHUIO JTFOOBIX
(U3HYECKUX MPOIIECCOB U SIBJICHHM.
[TpuBoIUTE pa3nuyHbIe HOPMBI BEIPAKECHHUS
HAyYHOTO 3HAHUS.

Pasznuyarh npsiMble U KOCBEHHbBIE U3MEPEHUS
bu3NYECKUX BEIUYHH, aOCOTIOTHYIO U
OTHOCUTEIIbHYIO MOTPEITHOCTH U3MEPEHUIA.
Hab6nronaTs u MmonenupoBath puznyueckue
SIBIICHUS ¥ TIPOTIECCHI

1,2,3,4,5,6,7,8

MEXAHUKA (34 u)

Kunemaruka (11 4)
Paznuunbie criocoObl ONMMCcaHusT MEXaHUYECKOTO
JBrxkeHus. [IpssMonnHerHoe IBUXKEHHUE.

[To3HAKOMHUTBLCS CO CIIOCOOAMM OITMCAHUS
MEXAaHUYCCKOI'O JIBMKCHHA.

1,2,3,4,6

[Tepememenue. Paguyc-sexkrop. PaBHomepHOe

HpﬂMOHHHCﬁHOCI{BHX(CHHC. CKOpOCTB, KOoOpauHaTa u

[IPOMICHHBIN IIyTh IIPU PABHOMEPHOM
IIPSIMOJIMHENHOM IBUKeHUH. KnHeMaTnueckoe
ypaBHEHUE PABHOMEPHOI'O IBUKCHUSL.

®opMyarpoBaTh: MPABUIIO OTIPECTICHUS 3HAKA
MPOEKIIMN BEKTOPHOMN BETMYNHBIL; 3aKOH
CJI0’KEHUSI CKOPOCTEM.

I/I3yanL OCHOBHBIC (bI/I3I/I‘IeCKI/Ie BCIIMYNHBI
KHMHCMATHUKU: IICPCMCIICHUC, CPCAHSAS U

1,2,3,4,6,8




JIBrokenue Tena Ha miockocTu. CpeaHsis CKOPOCTh
[IPY HEPABHOMEPHOM IPSMOJIMHENHOM JBUKECHHUHU.
MrHoBeHHasA CKOPOCTb. JIBUKEHHE TeIIa C TOCTOSHHBIM
yckopeHneMm. Kunematuueckoe ypaBHEHHE
PaBHOYCKOPEHHOTO IPSIMOJIMHEUHOTO JBUKCHHUSL.
CBo0Ooxnoe nagenne teia. OTHOCUTEIHHOCTD
MEXaHUYECKOI'O ABHKEHHUS. 3aKOH CII0KEHUS
ckopocrel. Kunemarnka IBUKEHHUS 110 OKPYKHOCTH.

Jlabopamopuvie pabomol

1. UccnenoBanue paBHOYCKOPEHHOTO
MIPSIMOJIMHEHHOTO IBHYKEHUSI.

2. UccrnenoBanue aBrKeHMs TN, OPOIIEHHOTO
TOPU30HTAIIBHO.

Koumponvnas paboma
no teme «Kunematukay.

MTHOBEHHas

CKOPOCTH, IPONCHHBIN ITyTh, CPEIHSIA IIyTeBas
CKOPOCTb, YCKOPEHHE.

Habiro1aTh M OMCHIBaTH OTHOCUTEIBLHOCTD
MEXAHUYECKOTO JBUKECHHUS.

N3mepsaTh nepemenieHne, CKopocTb,

yckopeHnue teina. [IpencraBistb pe3yapTarhbl
W3MEPEHUM U BBIYUCIICHUN B BUJIC YPAaBHEHU I
(dbopmymn), rpadukoB, TaOIHII.

OnuceiBaTh NOCTYIATEIBHOE U BpaIllaTeIbHOE
JIBUKECHHUSI, PABHOMEPHOE U PAaBHOYCKOPEHHOE
OPSMOIIMHEITHOE IBUKEHUS U UX rpaduKwy,
JIBUKEHUE TeJIa Ha INTIOCKOCTH. 3allUChIBATh:
dbopMyIy onpesieieHus CpeAHeN CKOPOCTH
HEPABHOMEPHOI'O JABM)KEHHUS, KIHEMAaTHYECKOE
YpaBHEHHE PABHOMEPHOIO MPSMOJIMHENHOTO
JIBIDKEHUSI, KHHEMAaTUUECKOE YpaBHEHUE
PaBHOYCKOPEHHOT'O MPSMOJIMHENHOTO JIBUKEHUS,
KMHEMaTHYeCKOE YpaBHEHNE PABHOMEPHOIO
BpAaIllaTeIbHOIO IBUKEHHUS 110 OKPYKHOCTH.
VYka3bIBaTh M 00BACHATH HAIIPABIEHHUE BEKTOPA
MI'HOBEHHOM CKOPOCTH HEPaBHOMEPHOT'O
JIBUKEHUS TeJla, YCKOPEHUs CBOOOHOTO aJIeHMS,
HEHTPOCTPEMUTEIHHOI0 YCKOPEHHUSI.

Ipumepnvie memol peghepamos u npoexmos

1. Barnsner Apucrotens u ["anumnes Ha TBUKEHHE TETT.
2. OnbiTel ["anmiest o u3yueHnto cBOOOTHOTO
[MaJIeHUs TEI.

3. bammncrnyeckue 3agaun. HactuisHas u

HaBECHasl TPACKTOPHUH TOJIETA.

4. PaBHOMEpHOE 1 PaBHOYCKOPEHHOE JIBM)KEHHUS Tella TI0
OKPYKHOCTH.

5. [TocTpoenue n aHanu3 rpaduKOB IBHKEHUS TeTa

HccnenoBaTth paBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIKEHUE (Ha TpuMepe CBOOOTHO MaIEHUs TeN ) U
PaBHOMEPHOE JIBUKEHHE TeJla 110 OKPY>KHOCTH.
[ToHMMATBH CMBICT OCHOBHBIX (DU3HUECKUX
BEJIMYMH, XapaKTEPU3YIOIINX PABHOMEPHOE
JIBUKEHUE TeJa

10 OKPY>KHOCTH: IEPHO]] U YaCTOTa O0palleHus,
yIJI0Basi CKOPOCTh, JIMHEWHAs CKOPOCTh,
HEHTPOCTPEMUTENBHOE YCKOPEHHUE.

[IpuMeHATh OCHOBHBIE TOHSTHS, POPMYJIIBI U
YpaBHEHUS KUHEMATUKH K PELICHUIO 3a/1a4




Junamuka (11 1) [TorrMaTh CMBICT PU3HYECKUX MOJICIICH: 2,3,5,6
Mogenb MaTepuanbHON TOUKH. 3aKOH (TTPUHITUI) MaTeprajbHas TOYKa, THEPpIUAIbHASA CUCTEMA
nHepuuu. [lepssiii 3akoH HeroTona. Hepunansubie orcyera, cBoboHOe TeNn0. PopmyanpoBarh
cucreMbl otcuera. Cuna. [IpuHuumn cynepno3uuuu Cui. onpeselneHne GU3MIECKUX BEJTUYUH: CUIIbI,
HNueptHOCTh. Macca. Bropoii 3akon Hetotona. Tpetuit | MacChl, CHIIbI YIIPYTOCTH, BECa TCIIa, MOHATHS
3akoH HerotoHa. IIpunHiun oTHocuTenbHOCTH ["anumnes. | HEHTPaA TSKCCTH.
OcHoBHas (TIpsMas) 1 oOpaTHas 3a1aun Mexanuky. Cuna | Habmonars: IBUKEHHE TE B MHEPLIHUATBHBIX
BCEMHUPHOI'O TATOTEHUS. 3aKOH BCEMUPHOT'O TATOTEHHUS. CUCTEMAaX OTCYCTA; HHEPTHOCTD TCJI B OIIBITC C
Cuna Tsixectu. JIBUKEeHNE UICKYCCTBEHHBIX CITYTHUKOB BpallaromuMuCsa METANINICCKUMU
3emun. [lepBas u BTOpasi KOCMUYECKHE CKOPO CTH. OUIMHAPAMH, HAACTBIMU Ha CTCPXKCHD
I[Teperpysku. HeBecomocts. Cria ynpyroru. 3akoH LEHTPOOEKHON MAlINHBI, B3aUMOJIEHCTBUE TEIL.
I'yka. Bec Tena. N3mepsTh: Maccy Tena pa3HbIMU CIIOCO0aMU;
MOJIYJIU CUJT TSKECTH, YIPYTOCTH, TPEHUS
CKOJIb)KEHUS IPSIMBIM M KOCBEHHBIM CIIOCOOAMH.
Cuna TpeHust Hcnonp3oBars 3ak0HbI HeFOTOHA IS OITMCAHUS 1,2,4,7.8

Jlabopamopmvie pabomul

3. 3yueHne ABUKEHUS TeJa [0 OKPYKHOCTH MO/T
JENUCTBUEM CHJI yIIPYTOCTH U TAKECTH.

4. VccnenoBanne n3aMEHEHUs Beca Teja [Py €ro
JBUKEHUHU CYCKOPEHUEM.

5. I3amepenunekorhpuiimeHTaTpeHus CKOJIbKEHHUS.

6. KonmponvHnas paboma
1o Teme «JluHamuka.
IIpumepnvie memol pepepamos u npoexmos

1. JIBuxKeHe UCKYCCTBEHHbBIX CITYTHUKOB 3€MJIN:
OCHOBHBIE TPUHLIUIIBI ABMXKEHHSI, 0COOEHHOCTH BBIBOJIA
Haopoury.

2. Ileperpy3ku 1 HEBECOMOCTb B TEXHUKE U B
OKPY’KarOIEeH )KU3HU.

3. YerpoiicTBo, pu3nueckue 0CHOBBI PACKPHITHS U
I10JIETa AapALIIOTA.

4. 13 HUCTOPUHN PA3BUTHA TPCKOBBIX 'OHOK HaA
BEJIOCUIIEZIaX U MOTOLMKIIaX. Pacuer yriia HakioHa
TpEKa I TOHOK.

JIBIDKEHUS M B3aUMOJACWUCTBUS  Tel B
MHEPIUATBHBIX CHCTEMaX OTCUETA.

W3yuaTh NPUHINT CYTIEPTIO3UIINHU CHJI,

cxeMy omnbITa KaBeHu1a, OCHOBHYIO

(mpsiMmyt0) M 00paTHYIO 3a7]a4ull MEXaHUKH.
dopMynupoBaTh: 3aKOH MHEPLIMH, 3aKOHbI
HeroToHa, mpuHIMT OTHOCUTENbHOCTH [ amues,
3akoHBI Kerutepa, 3ak0H BCEMUPHOTO TATOTSHHS,
3akoH ['yka. Pa3znuuarhb cuity TSKECTH U BeC Teda,
CHITY TPEHHMSI TIOKOSI U CHITY TPEHUS CKOJIBKEHUSI.
OOBSICHITH yCTPOMCTBO M IPUHLIUI ACHCTBUS
JTMTHAMOMETDA.

OO6cyxaaTh BIEHHE TEPETPY3KU U CMBICIT

Ko uLIMeHTa Neperpy3Ku, poJib CHII TPEHUS B
TEXHHKE U OBITY.

OOBSACHSTH M IPUBOTUTH TPHMEPHI SIBIICHHS
HEBECOMOCTH.

[To3HaKOMUTBCS € BUIAMU CUJT TPEHUS.
[Torumatek cMbIcT KO3 UITMEHTA TPEHUS
CKOJIBXKEHHUS ¥ IPUBOANUTH €I0 3HAUCHMSI 1151
HEKOTOPBIX MATEPUAJIOB.




5. ®usuka GUryp BbICIIETO MUIOTaXKA

[TpuBOIUTH 3HAUEHHE IPABUTALIMOHHOMN
MOCTOSIHHOM, MIEPBOI U BTOPOM KOCMHYECKUX
ckopocreit s 3emiu. [I[puMeHsiTh OCHOBHBIE
MOHSTHSI, POPMYIIBI ¥ 3aKOHBI TUHAMHKH K
pELLIEHUIO 3a/1a4

3akoHbl coxpaHenusi B Mexanuke (8 4) Mmnyinbe
MaTepuaabHOU ToUkH. [Ipyras popMymupoBKka BTOPOro

3akoHa HerotoHa. IMitynbe cuctemsl Te. 3aKoH
COXpaHEHUs UMITYJIbCa.

PeaktuBHOe nBmxkenue. LlenTp macc. Pabora cubl.
I'paduaeckuii cmbici padotsl. MormaocTs. KIT/]
MEXaHU3Ma.

Mexanunueckas 3Heprus. Kunernueckas 3Heprusi.
Teopema 06 U3MEHEHUH KHHETUYECKOM SHEPTUU.
[ToTenuunanpHas sHEprus. 3aKOH COXPAaHEHUs
MEXaHNYECKOM dHeprun. M3MeHeHne MexaHn4ecKou
SHEPIrUU MOJ AEHCTBUEM BHEITHUX CHII.

Konmponvnas paboma
10 TeMe «3aKOHBI COXPAHEHUSI B MEXAHUKE.

®opmynupoBaTh onpeaeacHus GU3NIECKUX CUI:
UMITYJIbCa MaTepUaIbHON TOUKH, PAOOTHI CHIIBL,
motHoctH, KII/] Mmexannszma, MexaHn4ecKou
SHEPIrUH, KNHETUYECKOW dHEPIUH, IOTEHINAIBbHON
DHEPIUH.

[Tony4ats u popmynupoBaTh 3aKkoH HeroToHa B
UMITYJIbCHOU hopme.

Bbruucnate: umiyinsc tena, pabory

ITIOCTOSITHHOW CHJIbI, KHHETUYECKYIO U
MIOTEHIUAIBHYIO YHEPTHUIO.

[ToHumaTth cMbIcH HPU3MUECKON MOJETH —
3aMKHYTasi CUCTEMA; IOHATUI: BHYTPEHHUE U
BHEIIIHHE CUJIBL, HYJIEBOM YPOBEHB ITOTEHIINAIBbHON
SHEPIruH, MOTEHIUAIbHBIE CHIIbI; PU3NYECKUX
3aKOHOB: COXPaHEHUs UMITYJIbCA U COXPAHCHUS
MEXaHUYECKON YHEPTUU.

OOBSICHITH peaKTUBHOE IBUYKEHUE HAOCHOBE
3aKOHA COXPaHEHUs HMITYJIbCa.

2,457




IIpumepnvie memul peghepamos u npoexmos
1. PeakTuBHOE IBUKEHHE B IPUPO/IE U TEXHHKE.

2. Buzbl pakeTHBIX ABUTaTEIe U X UCIIOJIb30BAHNE
IIPU JABMKEHUM CaMOJIETOB U 3aIlyCKe UCKYCCTBEHHBIX
CIIyTHUKOB 3€MJIH.

3. JlocTrkeHus OTEUECTBEHHBIX YUEHBIX U
KOHCTPYKTOPOB PaKE€THOM TEXHUKU MU 3aIlyCKe
HCKYCCTBEHHBIX CITyTHUKOB 3€MJIN.

4. 3aKOH COXpaHEHUS UMITyJIbCA M 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUU: U3 UCTOPUU OTKPBITHS,

(bOpMYITHPOBKH, IPUMEPHI U TPAHUIIBI TPUMEHEHHS.
5. BbluuciieHue TOpMO3HOTO MyTH aBTOMOOUIIS

3anuchIBaTh M aHATU3UPOBATH (HOPMYITY
onpeieseHus: padoThl TOCTOSHHOW CUJIBI JIJIS
o01ero ciydast; paboThI CHJT YIIPYTOCTH U
TSDKECTH; KHHETUYECKON YHEPIUU TeJa,
MOTEHLMAIBbHON YHEPIUU B3aUMOJCHCTBUS TEJIA U
3emun, MOTEHIIMATbHON SHEPTUH YIIPYTO
neopMUPOBAHHON MPYKUHBI.

XapaxkTepru3oBaTh MPOU3BOAUTEILHOCTh MAIIIMH U
JIBUTATEJIEH, UCIIOJb3Ys TOHATHE MOITHOCTH.

Y cTaHaBiuBaTh CBA3b MEX 1Y paboTOM
MMOCTOSTHHOM CHIIBI ¥ I3MEHEHNUEM KMHETHYECKOM
SHEPTUH Tejia, paboTon
IMOCTOSTHHOM CHJIBI 1 ©BMEHEHUEM ITOTEHIINAJIbHOU
SHEPrUU CUCTEMBI TEI.

HaGmiomate WM3MEHEHHS IIOJIOKCHUS Tela U
MOTEHIMAIBLHON YHEPIUHU, CKOPOCTH JABHKCHUS
TeJIa M KHHETUYECKON YHEPIUHU.

[TpuMeHsTh 3aKOHBI COXPAHEHUS B MEXAHUKE K
pELIECHHIO 3a71a4

1,2,3,5,6




Craruka. 3aKoHbI THAPO- U AIPOCTATHKU (4 1)

PaBHOBecue maTepualbHOM TOUYKHU. Y CIIOBUS
paBHOBecHsI TBEPBbIX Tel. LIeHTp TskecTu TBepaOro
Tena. Buapl paBHOBECHs TBEPIbIX TEN. JlaBneHue B

KUJKOCTAX U razax. 3akoH [lackans. 3akon Apxumena.

VYcnoBue miaBaHus Te.

IIpumepnvie memul pepepamos u npoexmos

1. [IpocTbie MeXaHU3MBI: OT ApXHUMea 10 HalluX
JTHEH.

2. B Kakux ycTpoicTBax MPOSBISAETCS «30JI0TOE
IIPaBUJIO» MEXAHUKNU?

3. IIpumenenue ypasHeHus bepHyium B TEXHUKE.

4. Pazeutne aBmanuu B Poccum m 3a pyoOexom:
y4€HbIE, KOHCTPYKTOPBI, TEXHOJIOTUH, PE3YJIbTATHI

[TpuMeHsTH IpU 00BSICHEHUN PABHOBECHS TEI
¢dusnueckne Mozenu: abCOIIOTHO TBEPAOE TEJO,
LEHTP MACcC U LEHTP TSKECTH Tella; PU3ndecKue
BEJIMYMHBI: MOMEHT CHJIBI, IIJIEYO CHUJIBI.
®opmynupoBaTh U 00BSICHATH IIEPBOE M BTOPOE
YCIIOBUS PABHOBECUS TBEPIOT'O TEIA.
ITpuBOIMTE IPUMEPHI BUIOB PABHOBECHS
TBEPABIX T€JI, IPOCTHIX MEXaHU3MOB.
®opMyIHpoBaTh: YCIIOBUE paBHOBECHS pbluara,
MPUHLIMIT MUHUMYMa TOTEHIIUAJIbHOW SHEPTUH.
ITpuMeHsTh yc10BHE PAaBHOBECHS pblyara Juis
00BsICHEHUS IEUCTBUS Pa3IMUHbIX

UHCTPYMEHTOB, HCIIOJIb3YEMbIX
B TEXHHUKE H OBITY.

Beruucasars momuocTs u KI1JI Mmexanu3mMoB u
MAaIluH.

dopmMyaHpoBaTh U OOBSICHITH HA OCHOBE
AKCIEpUMEHTOB 3aKoH [lackans, 3akoH Apxumena,
YCJIOBHUE IIABAHUS TEI.

OO0bsicHsITH OnBIT TOppuYesIy o 00HaAPYKEHUIO
aTMOC(hepHOTO JaBJICHUSI.
N3mepsiTearMochepHoe 1aBIeHUE CTTOMOIIBIO
O6apomerpa- aHepoua.

Hab6nronaTs manam3upoBaTh 1eHCTBHE
apxXuMeJIoBOM cHiibl. Pemiars 3a1aum Ha
npuMeHeHue 3akoHoB [ lackans u Apxumena.

1,4,74,8




MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMMUKA (22 u)

N3mepenne ckopocteit mosiekys raza. CtpoeHue u
CBOICTBA TBEP/ABIX TE.
AmopdHEbIe Tena.

Jlabopamopuvie pabomul
6. VI3ydenune n30TepMUIECKOTO IIpoIiecca.

7. I3ydeHne ypaBHEHUS COCTOSIHUS UIEATIBHOTO ra3a.

Koumponvnas paboma

110 TeMe «OCHOBBI MOJIEKYIISIPHO-KMHETHYECKOU TEOPUM».

Ilpumepnvie memul peghepamos u npoexmos

1. lIkans! Temnepatyp B Poccun u EBpone B XIX u XX BB.

CpaBHUTENIbHBIN aHATN3.
2. KoHcTpynpoBanue nucnoeiTanue 10cku ['anbToHa.
3. [ToBepXHOCTHOE HATSKEHNE U KalTUJUISIPHBIE SIBJICHUS B

MIPUPOJIE U TEXHUKE.
4. VccnenoBanue CBOMCTB aMOP(PHBIX TEI.

5. JKuakue Kpuctamibl: CTPYKTypa U CTPOEHUE, CBOMCTBA,
MPUMEHEHUE

N3ydars noHsATHE TEMIIEPATYPHI KAK [TApAMETPA
PAaBHOBECHOI'O COCTOSIHUS TEPMOIMHAMUYECKOM
CHUCTEMBI.

N3MmepaTs TemMnepaTypy TEJI TEPMOMETPOM C
YYETOM MOTPEIIHOCTH U3MEPEHUS.
®opMyIMpPOBATH HYJIEBOU 3aKOH
TEPMOJMHAMUKH. Y CTAHABIIMBAThH CBSA3U
MEXK]y: CpPEHEN KHHETUYECKON SHEprueu
Xa0TUYECKOTO MOCTYNATEIbHOTO ABUKECHUS
MOJIEKYJI HACATBHOTO ra3a U TEMIIEPaTypou;
OCHOBHBIMHM MaKpPOCKOITUYECKUMU
rapaMeTpamMu UAEaJbHOro rasa npu
M30IIpOIIECCaX.

®opmynupoBaTh: 3aKOHBI bolnsa-Mapuorra,
[Mapmns, ['eii-JIroccaka, 00beTUHEHHBIN
ra3oBbIi 3aKO0H, 3aK0H JlanbTOHA.
Bripaxkats 3HaUeHUSI TEMIIEpPaTyphl TENA C
MOMOUIBIO IKaJkI Llenbens,
TEPMOJIMHAMUYECKOM IIKaJIbI TEMIIEPATYP.
[To3nakomuThcs ¢ onbitamu Ll Tteprano
U3MEPEHUIO CKOPOCTHU TEIJIOBOTO

JIBUKECHHUSI YaCTHUII.




OOBACHATH U30TEPMUYECKUHN, U30XOPHBIH,
1300apHBII TPOLECCHI C TOUKHU 3pEHMS
MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.
AHaIM3upoBaTh OCHOBHOE YPAaBHEHUE
MOJICKYJISIPHO-KMHETHYECKOM TeOpuH, rpaduku
M30IIPOLIECCOB.

ITosrydaTs 3aBUCUMOCTB JaBJICHUS HICATIBHOTO
ra3a 0T KOHLIEHTPALUHU €r0 MOJIEKYJI U
abconoTHON Temneparypsl. OnpenensTsb
BHYTPEHHIOIO DHEPIUI0 OJHOATOMHOIO ra3a.
[TpyMeHATH OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-
KMHETUYECKON TEOPUH, YPABHEHHE COCTOSIHUSA
UJICAIBHOTO I'a3a, ra30BbIe 3AKOHBI K PEIICHUIO
3aj1a4

OcHoOBBI TEPMOAMHAMHKH (6 4)
PaborarazaBTepmoannamuke. KoinyecTBo TEMIOTHI.
YpaBHeHUE TEIIOBOTro OanaHca.

[TepBslii 3ak0H TepMOoAMHAMUKH. [IpuMeHeHne nepBoro
3aKOHA TEPMOJAMHAMMKH K M30mporieccaM. AanadaTH4ecKuit
nporecc. HeoOpatumocTs TennoBbIX MamuH. Bropoii 3akox
TEPMOJMHAMUKHU.

OOBACHATH TOHATHE BHYTPEHHEH S HEPTUU
MaKpOCKOIMYECKON CUCTEMBI C TOUKU 3PEHHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH.
HaGnronate 1 3KcriepuMeHTaIbHO UCCIIEJ0BATh
M3MEHEHNE BHYTPEHHEN sHeprun
TEPMOJUHAMHYECKON CUCTEMBI IIPU COBEPILIECHNUN
paboThl BHEIIHUMHM CUJIAMH, TIPOTHB BHEILIHUX CHUJI,
IIPU TEII000MEHE; U3BMEHEHNE BHYTPEHHEN

SHEPrUu

1,3,5,7




TeruoBbie MaluHbL. [ [pyHLIA 1E€HCTBUS TEMIIOBOTO
nsuraress. [lukn Kapno. MaeansHas xonoauinbHas
MaIluHa. IKOJOTHYECKHE MTPOOIEMbI HCTIONb30BaHUS
TEIUIOBBIX MAIIINH.

Konmponvnasa paboma
1o TeMe «OCHOBBI TEPMOIMHAMUKI.

Ipumepnsie memol peghepamos u npoexkmos
1. I3 ucropuu n300peTeHus TeIIOBbIX IBUTATENICH.

2. X0JIOAWIbHBIE MAILUHBI: BU/bL, yCTPOUCTBO, IPUHIUIT

I(eﬁCTBHH, IMPUMCHCHHUC.

3. DKOJIOTHYECKHE HpO6J’IeMH HCIIOJBb30BaHUs TCIIJIOBBIX

MAIIWH: aHAJIA3 U CTIOCOOBI PEIICHUS.
4. Yro nzoopenu Ixeiimc Yarr u lMiBan BanoBu4
[Tonzynos?

5. JIpurarens CTUpJIMHTa — TEIUIOBOM ABUTATENb C CAMBIM

BoIcoKuM KI1/]

TEPMOJIMHAMUYECKON CHCTEMBbI 32 CUET
MeXaHU4eCcKoil paboThl mpu aguadaTuyeckom

mporecce.
N3ydare yCTpOMCTBO M NPUHUHUIN JEHCTBUSA
KaJIOPUMETPA. Pa3nuuate YIEIbHYIO

TEIUIOEMKOCTb BELIECTBA, TEIIOEMKOCTh TEJla U
MOJISIPHYIO TEIUIOEMKOCTD BEILIECTBA.
OnpenensaTs paboTy UAEaIbHOIO ra3a npu
1300apHOM IIPOLIECCE C TOMOIIBIO TPapHKOB B
KoopauHaTax p—V. @opMyaupoBaTh: NEPBbII
3aKOH TEPMOJIMHAMUKH KaK 3aKOH COXPaHECHMUSI
SHEPTUHU JJIs1 TEIJIOBBIX IPOLECCOB; BTOPO

3aKOH TEPMOJIMHAMUKH.

3anuchIBaTh: ypaBHEHHE IIEPBOrO 3aKOHA
TEPMOIMHAMUKH; (POPMYJIbI OIIPEJIEICHUS YAECTbHOM
temioeMkocTu Bemiectsa, KII/[ naeansuoro
TEIUIOBOT'O JIBUTaTEIIs.

IIpuMeHATh NepBBINA 3aKOH TEPMOAMHAMUKH K
0OBACHEHUIO U30IPOLIECCOB.

O06cy)x1aTb HEBO3MOXKHOCTH CO3IaHU I BEUHOTO
JIBUTATENs, HEOOPAaTUMOCTD TEIIOBBIX ITPOLIECCOB
B IIPUPO/IE.

O0wbscusth B pamkax MKT HeoOpaTumocThb
MaKpOCKOITMYECKHX ITPOLIECCOB B IPUPO/IE.
PaccmarpuBars: yCTpONCTBO M IPUHIMI JEHCTBUS
TEIIOBOT'O IBUTATENs, NAE€ATbHOU XOJIOANIBHON
ManMHbl; 1k KapHo kak mpumep oOpaTuMoro
mporuecca.

OO6cyxaaTh U OLEHUBATh YKOJIOTHUECKUE
po0OJIEMBbI, CBSI3aHHBIE C UCIIOJIb30BaHUEM
TEIUIOBBIX MaIIMH.




HN3meHeHus1 arperaTHbIX COCTOSIHUI BelecTBa (5

)

Hcnapenne u konnencanus. Haceiennsiii nap. Kunenue
XKUAKocTU. BnaxHocTh Bo3ayxa. M3mMepeHune BiaxkHOCTH
BO3/1yXa.

[1naBneHue u KpucTauIM3anus BeIIeCTBA.
Jlabopamoprvie pabomoi

8. I3mepeHne OTHOCUTENbHOM BIIAYKHOCTH BO3/1yXa.

9. M3mMepeHue Temneparypbl KpUCTAUIN3AUNH

Y yIEJIbHON TEMIIEPATYPHI TUIABJICHUS BELIECTBA.
Koumponvnas paboma

1o teme «/3MeHeHus arperaTHbiX COCTOSIHUN BEILIECTBAY

Ipumepnvie memol peghepamos u npoeKmos

1. Posib mponieccoB ncnapeHus U KOHICHCALIMK B IPUPOJIE.
2. N3yuenue pa3oBoii AuarpaMMbl BOJIBI U JIb/IA.

3. CriocoObI TPAaHCTIOPTUPOBKU U XPAHEHUS CKIIKEHHBIX
ra3os.

4. Mcrionb30BaHKE CKMIKEHHBIX Fa30B B KOCMOHABTHKE.

5. Cocyn Jlproapa: yCTpOMCTBO, TPUHIIMII IEHCTBUS,
IPUMEHEHNE

CpaBHMBAaTh CTpOCHHUE u CBOICTBA
KHJIKOCTEH, Ta30B U TBEP/IbIX TEJ.
PaccmarpuBath dbazoBbie Hepexo/ibl,

OPOUCXOIAIINE MEXKAY KUIKOCTHIO U Ta30M,
JKUJIKOCTBIO U TBEPJIBIM TEJIOM.

ITonuMaThs CMBICI TOHSITUN : HACHIIICHHBIN U
HEHACBIIICHHBIN TIap, TemMIiepaTrypa KUIeHus,
yIenbHas TeIUI0Ta MapooOpa30BaHUs KUIKOCTH,
a0CcoII0THAS U OTHOCUTEIILHAS BIAKHOCTh
BO3/1yXa, TEMIIEpATypa IJIaBJICHUS, yIeTIbHas
TEIIOTA TUIaBJICHUS BEIIeCTBA.

N3yuaTh 3aBUCUMOCTB TEMIIEPATYPbI KUTIEHUS
JKHJIKOCTH OT BHEIIHETO JaBICHUS.

OOBSICHATH YCTPOWCTBO M TNPUHIUN JICHCTBUS:
MICUXPOMETPA, KOHJECHCAIIMOHHOTO M BOJIOCHOTO
TUTPOMETPOB; HU3MEPSAThH C HX  I[OMOIIBIO
BJIAKHOCTh BO3/1yXa.

BBIYuCIsITE OTHOCUTENBHYIO BIAKHOCTD
BO3ayxa. MccnenoBats c MOMOIILI0 rpadukoB
MPOLIECCHl KUTIEHUS BObI U IJIABJICHUS
BEIecTBa.

Pemmatsb 3amaun Ha onpenenenne GuU3NIECKuX
BEIIMYNH, XapaKTePU3YIOINX (Pa30oBbIe TEPEXOIbI
ra3oB, KUJIKOCTEH U TBEPIBIX Tell, Ha
COCTaBJICHHE YPaBHEHMsI TEIJIOBOTO OalaHca

1,2,45,8




OuexkrTpoannamMuka (11 u)

duaexkrpocratuka (11 4)

DNEeKTpUUECKU 3aps. DIEeKTpu3anus Tejl. DIEKTPOCKOII.
DIIeKTpOMETP. 3aKOH COXPAHEHUSI AIEKTPUUECKOTO 3apsija.
Mopnens Toyeunoro 3apsiia. 3akon Kynona. Dnexkrpuueckoe
noJe.

Teopuu OIM3KOACHCTBUS U JAIbHOACHCTBHUS.
HampspkeHHOCTH 3nekTpuueckoro nois. [Ipunnun
CYINEPHO3UINH SJCKTPUUECKUX MOJCH.

Hanpspxernnocts ToueuHoro 3apsina. ['papudeckoe
U300paKeHHEe FINEKTPUIECKUX MOJICH.

Pabora kynoHoBckux cui. [ToreHmuan 31eKTpocTaTHyeCcKOro
HOJISl U Pa3HOCTH TOTEHIINAIIOB.

OKBUINIOTEHIMAIbHbBIE TOBEPXHOCTH. [IpoBOHNKY B
AJEKTPOCTATUYECKOM TIOJIE.

JIM3IEKTPUKH B DJIEKTPOCTATHYECKOM TIOJIE.
JlmsnexTpudeckast MpOHUIIAEMOCTbh. DJIEKTpUIecKas
eMKocTh. KoHZieHcaTopsl DHEPTHst AIEKTPHUIECKOTO TOJIS.

Jlabopamopnas paboma
10. smepeHne 2IIeKTPHIECKO eMKOCTH KOHJICHCATOPA.

OO6cyxnath: CylIeCTBOBaHUE
AEKTPOCTATUYECKOIO MO KaK YaCTHOTO Ciiyvast
IIPOSIBJICHUS 3JIEKTPOMArHUTHOT'O MOJISl B
BbIOpaHHOM CHCTEME OTCUETA; CBOMCTBA 3HAKOBOI
MOJIEH JIEKTPOCTATUUECKOTO MOJIsl — JIMHUN
HAIPSDKEHHOCTH U ITPUMEHSITh €€ ITPU aHAJIN3€e
KApTHH AIEKTPOCTATUYECKUX MOJIEH.
AHaNM3UpoBaTh CBOMCTBA 3JIEKTPUUECKOTO
3apsaa. [IpumensTs pusndeckyro Mmoienb —
TOYEYHBIH 3apsi/i IPU U3YUEHHUH DJIEKTPUUECKUX
B3aMMO/ICVCTBUM MOKOAIINXCS 3aPSKEHHBIX TEII.
®opMyIMpOBaTh: 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsa, 3akoH KyrnoHa, npuHun
CYNEPIIO3UINH IIEKTPOCTATUYECKUX ITOJIEH.
PaccmaTpuBath cxemy ycTponcTBa:
AIIEKTPOCKOIA, 3TIEKTPOMETPA, KPYTUIIbHBIX
BecoB Kynona.

OmnpenensTs HalpaBIEHUs BEKTOPOB
KyJIOHOBCKUX cuil. HabGmronats cunoBoe neiictBue
AIIEKTPOCTATUYECKOT0 IIOJIs1 HA BHECEHHBIN B HETO
ANEKTPUYECKUH 3apsI.

OOBsACHATH HaNIpaBJIeHUE BEKTOPa
HaANPSKEHHOCTH 3JIEKTPOCTATUYECKOI O MOJIS B
IIPOU3BOJIBHON TOUKE MOJIS.

2,4,7,8




Konmponvnas paboma
1o TeMe «DIIEKTPOCTATUKAY.

IIpumepnvie memoi pehepamos u npoexmos
1. I3 ucropun ycranosneHus 3akoHa Kynona.

2. BnusiHue 351eKTPOCTaTUYECKUX 101 OOBIION
HaIpsHKEHHOCTH Ha OPraHU3M YEJIOBEKa.

3. DIeKTpocTaTUueCKas 3aluTa YyBCTBUTEIbHBIX
U3MEPUTENIbHBIX TPUOOPOB. 3a3eMIICHHUE.

l13yueHue ycTpoicTBa U TPUHLINIIA IEHCTBHS
HIIEKTPOCTATUYECKOTO (PHIIBTPA IO OYMCTKE BO3AyXa OT ITBLIH.

HaGnronate siBlneHue 31€KTpOCTaTHUECKON
MHAYKIHH, CIIOCO0 3JIEKTPU3aLUK Yepe3 BIUSHUE,
ABJICHUE MTOJSIPU3ALIMN JUDIIEKTPHKA,
HaXOJAIIErocs B 3JIEKTPUYECKOM I10JIE.
OOBACHATD ABJIECHUS MIEKTPOCTATUIECKON
WHAYKIHH U TOJIAPU3ALMH AUDIICKTPUKA.
[ToHuMaTh CMBICH PU3NIECKOI BETHUYUHBI —
JUDJIEKTPUYECKas IPOHULIAEMOCTb BEILIECTBA U
IIPUBOJIUTH €€ 3HAUEHUS JIJISl Pa3HBIX
JUDJIEKTPUKOB.

3anuceiBaTh 3aK0H KynoHna s
AEKTPOCTATUYECKOIO B3aUMOCHCTBUSA
TOYEYHBIX HENIOIBUKHBIX 3apsJ10B

BCpene, GopMyIIbl OIPeIEIEHHS 2JIEKTPOEMKOCTH
YEAMHEHHOT'O IIPOBOJHUKA U KOHJIEHCATOPA,
KOHJCHCATOPA C IUIIECKTPUKOM, SHEPIHIO
AIIEKTPOCTATUYECKOTO OIS 3aPAKEHHOTO
KOHJIEHCAaTOpa, 00BEMHOMN IUIOTHOCTH SHEPTUU
AIIEKTPOCTATUYECKOTO TOJIA.

HccnenoBath S9KCIIEPUMEHTAIBHO 3aBUCUMOCTD
HIIEKTPOEMKOCTH IIJIOCKOT0 KOHAECHCATOpa OT
paccTOSHUSA MEXy INIACTUHAMMU, OT IIOIAAH
IIJIACTUH U OT 3alOJHSAIOIIEH KOHIEHCATOP CPEbI.
Pemate 3a1aun Ha ONpeelIEHUE SHEPIrETUYECKUX
XapaKTEPUCTHUK OJIHOPOJHOIO
AIIEKTPOCTATUYECKOTO 0JIs, rapamepsl
KOH/JIEHCAaTOPOB.




11 knacc (68 4, 2 u B HEAEMO)

OcHoOBHOE co/lep:KaHue

OcHOBHbBIE BU/IbI YUE€OHOI 1eSITeJIbHOCTH

OcHOBHBIE BHBI

BOCIIUTATEJIbHOM
ACATECJIBbHOCTH

YJTEKTPOIUHAMHUKA (ITPOJOJIKEHME) (24 u)

IHocTostHHBIN 1eKkTpUYecknil TOK (9 1) JleiicTBus
AJIEKTPUYECKOTO TOKA. Y CJIOBUSI CYILIECTBOBAHUS
JIEKTPUUECKOro ToKa. CTOPOHHUE CUITBIL. DIEKTPUUECKUN
TOK B IPOBOJIHMKAX. 3akoH OMma JyIsl yyacTka LeMu.
ConpoTtuBieHne NPOBOJHUKA. 3aBUCUMOCTh
COIPOTHUBIIEHUS OT TemnepaTypsl. CoeuHeHne
POBOAHHUKOB. Pab0Ta M MOIIIHOCTH ANEKTPUYECKOTO TOKA.
3axoH Jxoyns-Jlenna. IsmepeHnue cuibl TOKa, HaPsKEHUS
Y COITPOTUBIIEHUS B DJIEKTPUUECKOH IIETH.
Onexrpoasuxkynias cuia. Mcrounnku Toka. 3akon Oma st
IIOJIHOU IIEIIH.

Jlabopamopnas paboma

1. U3mepenne D /1C v BHYTpEHHETO CONTPOTHUBIICHUS

HCTOYHHMKA TOKA.
Konmponvnasa paboma
110 TeMe «I10CTOSTHHBIN 2JEKTPUYECKUNA TOK.

Ipumepnvie memvl peghepamos u npoexmos
1. ICTOYHUKY MOCTOSTHHOTO TOKA: BUJIBI, YCTPOKUCTBO,
busznYecKrue OCHOBBIPAOOTHI, MPUMEHEHHE.

PaccmaTpuBaTth pa3nuyuHblie J€HCTBUA
AIIEKTPUYECKOTO TOKA.

[ToHUMaTh CMBICH U 3aITUCHIBATH (DOPMYIIBI
OIpeIeIeHUs] OCHOBHBIX (PU3UYECKUX BEJIMYMUH,
XapaKTEPU3YIOIIMUX OCTOSTHHBINA TOK U €ro
VCTOYHUKHU: CUJIA TOKA, HAIIPSKCHUE,
COIPOTHBIIEHHUE POBOJIHUKA, YIEITBHOE
coIpoTHUBIeHUe NpoBoaHMKa, DJIC, paboTtan
MOIIIHOCTb 3JIEKTPHUUECKOT 0 TOKA.

OOBACHATH:  YCIOBUS  BO3HUKHOBEHUS U
CYILIECTBOBaHMUSI IMOCTOSIHHOTO TOKa; pOJib
CTOPOHHUX CHJ, JEUCTBYIOIIMX B HCTOYHHKE
TOKa.

PaccmarpuBath yCTpOHCTBO U (pu3HUECKUE
OCHOBBI paOOThI: PA3IMYHBIX HICTOYHUKOB
IIOCTOSIHHOT'O TOKA, pe0CcTaTa, HOTEHIIMOMETpA.
M3MepsATh: CHITy TOKa C TOMOIIBIO AMIIEPMETPA U
HaIpsDKEHUE C TIOMOIIBIO BOJIBTMETPA C YUETOM
a0COJIIOTHON MOTPENIHOCTH U3MEPEHUS;
COIPOTHBIIEHHUE C NIOMOIIBI0 MyJIbTUMETPA; DJIC
Y BHYTPEHHEE COMPOTHBIICHUE UCTOYHUKA TOKA.

1,2,4,7,8




2. MocTuk YUTCTOHA: CXeMa U IPUMEHEHHUE.
3. PeocraTsl, IOTEHINOMETPBI, Mara3uHbl
COIPOTUBIICHUN: YCTPONCTBO, IPUHIUII ACHCTBUS,

[IPUMEHEHUE.

4. SIBeHne CBEPXIPOBOIUMOCTH: UCTOPHUS OTKPBITHS,
CBOMCTBA CBEPXIIPOBOJIHUKOB U UX IIPUMECHEHUE B
Pa3JIMYHBIX O0JIACTAX HAYKA U TEXHUKH.

5. KopoTtkoe 3aMbIkanue. Y CTpOKCTBA ISl 3aLUThI
INEKTPUYECKUX LETIEH

Onpenensts3nak 9J{C B3aBUCUMOCTH OT
HalpaBJeHUs 00X0/a KOHTYpa.
DopMyIHPOBATH U 3AIHCHIBATH OCHOBHEIE
3aKOHBI ITOCTOSIHHOI'O TOKA: 3akoH OMa 11
y4dacTka Ienu, neppoe npasuio Kupxroda,
3akoH J[>xoyins-JIenna, 3akon OMa Jj1s MOJHON
(3aMKHYTOM) 1IeTTH, 3aK0H OMa /1Sl yuyacTka
uenu, coaepxartiero DJC.

CpaBHUBATH MPOBOIHUKH I10 X YACIbHBIM
ANEKTPUUECKUM COTIPOTUBIICHHUSM.
CoOupaTh, HCTIBITHIBATH U PACCUNTHIBATH
napameTpbl AIEKTPUIECKUX IIETIEH C Pa3HbIM
COCTMHCHUEM ITPOBO/THUKOB

DyleKTPpUYECKUH TOK B cpeaax (5 1) DKcrepuMeHTalIbHbIE
000CHOBaHHMS SJIEKTPOHHON MPOBOIUMOCTH METAILIIOB.
DIIEKTPUUECKHUI TOK

B PAacTBOpAXx U pacIljiaBax JIEKTPOIUTOB. DIEKTPUUECKUI
TOK

BTra3ax. DJIEKTPUUECKUN TOK

BBaKyyMe. DIEeKTPUUYECKUI TOK B TOJIYITPOBOIHUKAX.
[TonynpoBoiHUKOBBIE TPUOOPHI.

JlabopamopHvie pabomoi
2. MI3roToBNeHNE TaJIbBAaHMYECKOTO DJIEMEHTA
UCIIBITAHUE €T0 B ACHCTBUM.

Pa3nuuyare HOCUTENM 2JIEKTPUYECKOIO 3apsia B
MeTaJu1ax, BaKyyme, ra3ax, pacTBopax u
paciuiaBax 3JIEKTPOJIMTOB, ITOIYITPOBOIHHUKAX.
[IprBOAUTH 3KCTIEpHMEHTAIIBHBIE 000CHOBAHHMS
IPOBOJMMOCTH METAJIOB.

N3y4dars ycTpOMCTBO U IPUHIIUI ICHUCTBHUS:
BAKYYMHOT'O IHOJ1a, DJIEKTPOHHO-TIy4€BON
TPYOKH.

Habmto1aTh M 00BSACHATH BOSHUKHOBEHUE
AJIEKTPOIPOBOAHOCTH JIEKTPOJIUTOB, SIBJICHUE
ANEKTPOIIN3a, Fa30BbIN pa3psil.

2,4,5,7,8




3.HccnenoBaHne3aBUCUMOCTH CONPOTUBIICHUS
IIOJIYIIPOBOJIHUKA OT TEMIIEPATYPBI.

Ipumepnvie memvl peghepamos u npoeKmos

1. b. C. SIko6u — n3o0peTaTelib rajbBaHOIIIACTHKH.

2. [IpakTnyeckoe MpUMEHEHHE I1JIa3MBbI.

3. OTTUraHTCKUX KMHECKOIIOB JI0 TNTA3MEHHBIX AKPAHOB.
CoBpeMeHHBbIH TEIEBU30P.

4. Y CcTpOWCTBO, MPUHIUT ACHCTBUS U TPAKTHIEKOE
IPUMEHEHHE TEPMHICTOPOB, 00JIOMETPOB

1 (GOTOPE3UCTOPOB

AHanu3upoBaTh KAa4eCTBEHHOE pa3jiuyuue MEXKIY
METAIJIOM M IOJYIPOBOAHUKOM II0 XapakTepy
3aBUCUMOCTH YJIeJIbHOTO JIEKTPUUYECKOTIO
COIPOTUBIIEHUS OT TEMIIEPATYPHI.

PaccmaTpuBaTh: TEXHUYECKHE TPUMEHEHUS
3JIEKTPOJIN3a, MEXAHU3M 3JIEKTPOIPOBOAHOCTH
ra3oB, 10JIyIPOBOAHUKOB. OOCYyX1aTh:
BO3HMKHOBEHHE 3JIEKTPOIUTHYECKOHN IUCCOLMALINY,
SBJICHUSI MOHU3ALMM ra30B, HIOHU3ALUU
3JIEKTPOHHBIM Y1apOM, CAMOCTOSITEILHOIO U HE
CaMOCTOSITENILHOTO Pa3psI0B, TEPMONIEKTPOHHON
HMHCCUH 3JIEKTPOHHOM, ABIPOUHON U IPUMECHOM
IIPOBOAMMOCTH MOJTYIPOBOIHUKOB.

[TpuBOIUTE IPUMEPHI IPAKTUYECKOTO

IPUMEHEHMS AJIEKTPOJIN3a,

MOJTYTIPOBOTHUKOBBIX IPHOOPOB.

OOHapyX1BaTh yMEHbIICHNE YIETbHOTO
IIEKTPUYECKOTO CONPOTUBIICHHUS
MOJIYTIPOBOIHUKOB IPU MX HATPEBAHUU UITU
OCBEILIEHUHU

MaruuTtHoe noJie (6 4)

MarsuTHbIe B3aUMO/IeiCTBUSA. MarHUTHOE ITOJI€ TOKOB.
HNuaaykuys MarHuTHOrO 1oJis. JIMHUM MarHuTHOM
MHIYKIUU. J[efICTBHE MAarHUTHOTO TOJIsI HA POBOIHUK C
TOKOM. 3aK0H Amnepa. /[BrkeHne 3apsKeHHbIX YaCTULL B
MarHuTHOM noJie. Cuna JlopeHnia. MarauTHsle CBOMCTBA
BEIlleCTBa

PaccmaTpuBath onbITel DpcTena u Amnepa.
[ToHMMAaTh CMBICI U 3aITUCBHIBATH (POPMYJIBI
onpezeneHus GU3NYECKUX BEINYHH,
XapaKTEPU3YIOIIHUX MArHUTHOE I10JIE U CBOMCTBA
3aMKHYTOT'0 KOHTYpa C TOKOM: MOJTyJIb MarHUTHOM
WHIYKIUHU, cuiia Amnepa, cuia JlopeHua,
MarHuTHas MpoHuIaeMocTthb cpebl. Habmonates u
OOBSICHATB: AEUCTBUE MArHUTHOTO TIOJIS

Ha MPOBOJHUK C TOKOM, B3aUMOJEHCTBUE JIBYX
NapauIeIbHBIX TPOBOJHUKOB C TOKAMH, KApTHUHBI
MarHUTHBIX IOJIEeH, BpalleHHe paMKH C TOKOM B
MarHMTHOM  [OJIE,  OTKJIOHEHHUE IIOTOKA

3apAKCHHBIX YaCTUI] B MATHUTHOM IIOJIC.

2,3,5,6,7




IIpumepnvie memvl peghepamos u npoexmos

1. DNeKTPOMAarHUThI: YCTPOUCTBO, (PU3MUECKHE OCHOBBI
paboThl, IPUMEHEHHE.

2. Macc-criekrporpad ¥ IUKIOTPOH: YCTPOHCTBO, TIPUHIIHIT
JeicTBUS, IPUMEHEHUE.

3. HBI/I)KGHI/IC 3apsKCHHBIX HAaCTUI[ BMAarHuTHOM I10JIE 3emnu:

paJraliOHHbIE TI0sICa, TOJISPHBIC CHUSHHS, MarHuTochepa
3emin.
4. [IppuMeHeHNEe MArHUTHBIX MaTEePHAIIOB

OOcyx1aTh CBOKWCTBA 3HAKOBOW MOJICIIH
MarHUTHOTO TOJI — JIMHUN UHAYKIIUU U
MIPUMEHSTD €€ MPU AHATIN3€ KAPTUH MarHUTHBIX
TTOJICH.

dopMyIMpoBaTh: MpaBUIO OypaBurKa (IIpaBoro
BHUHTA), TPUHIUII CYIEPIIO3UIIMN MATHUTHBIX
110JIeH, 3aKOH AMIIepa, IPaBUIIO JIEBOU PYKH.
N3y4dars yCTpOUCTBO M MPUHIMII ICUCTBUS :
AJIEKTPOJBUTATEIS TOCTOSHHOTO TOKA HAa MOJIEIH.
OO6cyx/1aTh OCHOBHBIE CBOWCTBAa MAarHUTOB,
MarHuTHOTO TOJIsA, TUTIOTEe3y AMIIepa,
0COOEHHOCTH BUXPEBOTO T0JIsA, SKOJIOTUYECKUE
acIeKThl PabOTHI AJICKTPOABUTATEIICH, TPUMEPBI
HX MMPAKTUYECKOTO IPUMEHEHUS.

PaccmaTpuBath ABMKEHUE 3apSKEHHBIX YACTHI] B
MAarHuTHOM I10J1¢ 3eMJIH.

[TpuBOaMTH IPUMEPHI TAPAMATHETUKOB,
JIMaMarHeTUKOB U (heppOMarHeTUKOB.

N3yyaTh MarHuTHbIE CBOMCTBA BEIIECTBA.




DJleKTPOMarHuTHasi MHAYKus (4 4)

OnbiTel Papajnes. MaruutHeiil notok. [Ipasuiio Jlenna.
3aKOH AJIEKTpOMarHuTHOW MHAYKIMU. Buxpesoe
anekTpuueckoe rnosie. CamonHaykuus. MTHAYKTUBHOCTD.
DHeprus MarHuTHOTO TOJISI TOKA.

Koumponvnas paboma
1o remam «MarHuTHoe noJie», « IJIEeKTPOMarHuTHas

WHIAYKOUS.

Ipumepnvie memol peghepamos u npoeKmos

1. OnbiTel apases o HaOIIOSHUIO U HCCIIEAOBAHUIO
SIBJICHUS DJIEKTPOMArHUTHOW MHTYKIIUH.

2. YacTHble cirydau 3JIEKTPOMAarHMTHOM MHYKIIMU U UX
TEXHUYECKOE TPUMEHEHUE.

3. IHayKIIMOHHBIE TOKY BMACCHUBHBIX TPOBOJIHUKAX

Habmonate 1 00bsicHsITH: onbIThl Dapajes,
HCIIOJIB3YS] COBpEMEHHbBIE TPUOOPHI; SIBIICHHE
CaMOUHYKIUU.

[ToHMMATh CMBICIT ¥ 3aITUCHIBATH (DOPMYIIBI
onpezeneHus: GU3NYECKUX BETUUNH: MATHUTHBIN
MOTOK, UHIYKTUBHOCTH KOHTYpa, DJ1C
CaMOMHYKIIUH, SHEPTUsi MATHUTHOTO IOJIS TOKA.
[ToruMaTh 0COOEHHOCTH BUXPEBOTO
aneKkTpudeckoro nojsi. ®opmynupoBars: 3aK0H
AIIEKTPOMArHUTHOW MHIYKIINH, TTpaBuiio JIeHua.
[TpuMeHsITh 3aKOH 3JIEKTPOMAarHUTHON
WHYKIIWY IPY PEIIeHUH 3a/1a4

1,2,3,5,6,7,8

KOJIEBAHUSA U BOJIHBI (26 u)

Mexannuyeckue Kose0aHusi M BOJHBI (7 1) YcnoBus
BO3HHUKHOBEHUSI MEXaHUYECKUX Konebanuil. J[Be Moaenu

KOJIEOATEILHBIX CUCTEM.
KI/IHCMaTI/IKa KOJ'I€6aTeJ'II>HOFO JABUXKCHUS.

[TpuBOoaMTH pUMEPHI KOJIEOATETHHBIX
nBmkeHni. [ToHmMaThs CMBICIT M 3aITHCHIBATh
dbopMy1el onpeienenus GU3NIECKUX BEITUYUH:
MIEPHUOJ U YaCTOTa KoJIeOaHHiA,

1,2,45,7




I'apmonnueckue konebanus. J[uHaMuka KonedaTeaIbHOTO
newkeHus. [IpeBparieHue 3HEpruu Mpu TapMOHUIECKUX
KoJebaHusaX. 3aTyxaroiue Kojiedanus. BeiHyX1eHHBIC
koneOanus. Pezonanc. Mexanuueckue BOJIHBI. BOJHEL B

cpene.
3BYK.

Jlabopamoprvie pabomoi
4. UccnenoBanue KoeOaHui MPYKUHHOTO MasiTHUKA.

5. MccnenoBanue KojieOaHui HUTSHOTO MasiTHUKA.
6. Onpenenenye CKOpOCTH 3ByKa B BO3/yXe.

Ipumepnvie memvl peghepamos u npoeKmos

1. DKCIIEpUMEHTATIBHOE UCCIICIOBAHUE PA3IUIHBIX
KO0JIEOATETbHBIX CUCTEM.

2. Cretockor, GpoHeH0cKo11, hoHOrpad: yCTPOUCTBO U
TPUHITHIT ICHCTBHUS.

3. HaGmroieHne nuccine10BaHue akyCTHUECKOTO PEe30HAHCA.

4. YbTpa3ByK U MH(Ppa3BYK: OCHOBHBIE CBONCTBA U
IIPUMEHEHUE

[UKITUYECKasi 4aCTOTa, MePUo]I KoeOaHu i
MPYKUHHOTO

¥ MaTEMaTU9IEeCKOT0 MasiTHUKOB, CKOPOCTh H JUTHHA
BOJIHBL. [IpUBOINTH OMpe/ieICHNsT IOHSTHIA:
KoJsiebaTenbHas CHcTeMa, PE30HAHC, BOJIHA,
BOJIHOBAsI TIOBEPXHOCTb, JIy4, TOH.
PaccmarpuBath: yciaoBus, IPU KOTOPHIX B
K0J1e0aTEIbHBIX CHCTEMaX BO3HUKAIOT U
MOIJICPIKUBAIOTCS CBOOOHBIC KOJICOaHMS, CBS3h
K0JIe0aTEeIHbHOTO IBM)KECHUS C PABHOMEPHBIM
JBHKEHUEM 110 OKPYKHOCTH.

Hcnonbs3oBath (hU3HUECKUAE MOJICITH —
rapMOHUYECKUE KOJICOaHUs, TPYKUHHBIN
MasiTHUK, MAaTeMAaTUYCCKUN MAsTHHK,
rapMOHHYECKAsI BOJIHA — ITPU ONTUCAHUH
K0JIeOaTeIbHBIX U BOJIHOBBIX ITPOIECCOB.
Hab6nronaTs 1 00BbACHITH CBOOOIHBIE KOJIEOAHUS
MPYKUHHOTO ¥ MAaTEMATHYECKOTO MasiTHUKOB.
HccnenoBaTh 3aBUCUMOCTb IEpHO/1a KOJIeOaHU
rpy3aHa IpyXKHHE OT MacChI TPy3a M )KeCTKOCTH
MPYKUHBIL.

OnpenensiTh yCKOPEHHE CBOOOTHOTO ITaICHUS C
MTOMOIIBI0 MATEMATHYECKOTO MasITHUKA.
3anuchIBaTh ypaBHEHUS : TApMOHUYECKHIX
Kosie0aHui, KoJiebaHui rpy3a Ha Ipy>KUHeE,
JIBMKCHHS] MATEMAaTHIECKOTO MAasITHHKA.

PaccmarpuBats npeBpamieHne SHEPrur Npu
TapPMOHHYECKHUX KOJIEOAHUSX, 3aTyXarOIIHE
Kosie0aHusl, BEIHYKICHHBIE KOJIeOaHus,
MEXaHWYECKUI pe30HaHC. AHAIIM3UPOBATh
rpaduKu 3aBUCUMOCTH: KOOPJMHATHI Tea,
COBEPIIAIOIIETO TAPMOHUYECKUE KOJICOaHUs, OT
BPEMEHU; TPOEKIUI CKOPOCTH U YCKOPEHU S TeIa,
COBEPIIIAIOIIETO TAPMOHUYECKHE KOJIeOaHusI, OT
BPEMEHU; MOJTHOM MEXaHHUYECKON IHEPIUH,
KMHETUYECKON U TOTEHIMAIBbHON SHEPTUH
MPY>KUHHOTO MassTHUKA OT KOOPJIMHATHI TPY3a;




AMIUIMTY/Ibl BBIHYKJIEHHBIX KOJ1€0aHUM OT
YaCTOTHI MI3MEHEHHS BHEITHEH CUJIIBI npu
pe30HaHce; CMeneHns (KOOPINHATHI) YacTHIL
YIIPYTO# Cpeabl OT MOJI0KEHHS PAaBHOBECHS ITPH
pacnpoCTpaHEHNH BOJIHBI BIOJb OCH X.
OOBSCHATBH: MEXaHU3M BO3HHKHOBEHUS (Ha
MOJIEJIH) TIOTIEPEYHBIX BOJIH, YCIOBHE
pacrpocTpaHeHUs 3ByKOBBIX BOJIH,
BO3HMKHOBEHHE HXa.

OO6cyxnath: 0COOEHHOCTH PAaCIPOCTPAHEHUS
MOMCPEYHBIX U ITPOJOJIBHBIX BOJIH B CPpEAaX,
BpEIHOE BIMSHUE IITyMa Ha YEIIOBEKa U
KHBOTHBIX.

OcHoBHOe coaep:xaHue

OcHoBHBIC BHABI Y4eOHOI

HECATECJIBbHOCTH

OCHOBHBIE BH/IbI

BOCNIUTATEJIbLHOM
JHeATeJIbHOCTH

[Tonumatsb pU3NIECKUN CMBICTT

XapaKTEPUCTHK 3ByKa: TPOMKOCTb 3BYKa,

BBICOTA TOHA, TEMOP.

ITpyMeHSTh OHATHS U 3aKOHBI MEXaHUKU U
pELICHUH 3aJ]a4 Ha pacyeT OCHOBHBIX (PU3MUECKUX
BEJIMYMH, XapaKTePU3YIOLIUX KOJIeOaTeIbHOE U
BOJIHOBOE JIBHYKEHUS




DJIeKTPOMArHUTHbIE KOJIeDaHus U BOJIHBI (8 1)
CB0OOIHBIC AJICKTPOMArHUTHBIC KOJICOAHUSI.
Koneb6arenbupiii kKoHTyp. @opmyna Tomcona. IIporecchbr
MIPU TAPMOHUYECKUX KOJIEOAHUSIX B KOJIeOATEIIbHOM
KOHTYype. BoIHYX/IeHHBIC

3JICKTPOMarHUTHBIE KosieOanus. [lepeMeHHbIN TOK.
JelicTByrolMe 3HAYEHUS CUIIbI TOKA

PaccmarpuBaTh BO3SHHKHOBEHHE CBOOOTHBIX
AJIEKTPOMArHUTHBIX KOJICOAHUH B HICATbHOM
KoJsie0aTebHOM KOHTYype. [loHuMarTh cMbIC 1
3aMUChIBaTh POPMYITBI OTIpeieNieH s (PU3HUECKUX
BEJIMYMH: TIEPUOJI COOCTBEHHBIX
AIIEKTPOMArHUTHBIX Kosiebanuii (popmyna
TomcoHa), UKJIMYecKas 4acToTa COOCTBEHHBIX
AJICKTPOMATrHUTHBIX KOJICOAHMIA,

1,2,45,7,8

Y HaNpsDKeHMS. Pe3ucTop B 1INy MepeMEeHHOT 0 TOKA.
Tpanchopmarop.

DneKTpOMarHUTHbIE BOJHBL. [ [pUHIUIIBI paOCBS3H U
TEJICBHUJICHUS.

Koumponvnas paboma
o TeMaM «MexaHnueckue KojaeOaHus U BOJTHBDY,
«DJeKTPOMArHUTHBIEC KOJIeOaHUs U BOTHBDY.

IIpumepnvie memul pechepamos u npoexmos

1. TpancdopmaTopbl: yCTpOHCTBO, MPUHIIUI ACHCTBUS,
IIPUMEHEHHE.

2. [Ipou3BoACTBO M Nepeiaya NEKTPOIHEPIUN: TOCTHKEHUS
U ITPOOJIEMBI.

3. CnexkTp3JIeKTPOMAarHUTHBIX BOJIH: TUAa30HbI YaCTOT
(UTMH BOJIH), UCTOYHHUKHU U3Iy4EHHUH, TPUMEpPHI

MMPUMCHCHUA.
4. COBpCMeHHLIC CpeacTBa CBA3U.

5. ®uU3UYECKHUE€ OCHOBEI Hepe[[aqHH306pa)KeHHﬁ C
MMOMOIIBIO PaIMOBOJIH

aMILIUTY/1a, IEPUOJ M HACTOTA FTApPMOHUYECKHUX
3JIEKTPOMAarHUTHBIX KOJIeOaHuH, IeficTByroIne
3HAYEHUS CUJIbI IEPEMEHHOI0 TOKA U
MIEPEMEHHOT O HaNPSHKEHNU S, KOAPHUIHESHT
TpaHc(opManuy, HHTEHCUBHOCTh
3JIEKTPOMAarHUTHOU BOJIHBI, JJINHA U CKOPOCTh
pacnpoCTpaHEHUs JIEKTPOMAarHUTHOM BOJIHBI.
OO6cyx1aTh aHAJIOTHIO MEXK/TY MEXaHUYECKUMU U
IEKTPUIECKUMHU BEIIMUNHAMH.

OOBSICHTH: IPUYMUHY TOTEPb YHEPTHUH B pEaJIbHBIX
KoJie0aTeIbHBIX KOHTYpaX, IpeBpalleHue
HHEPIUHU B HJI€AIbHOM K0JIeOATeIbHOM KOHTYPE;
MIONIEPEYHOCTD MIEKTPOMAarHUTHBIX BOJIH,
HCITOJIB3YsI MOJIETIb TAPMOHUYECKON
JJIEKTPOMATrHUTHOM BOJIHBI.

CpaBHUBATH BBIHYK/JICHHbIE U CBOOO/IHbIE
HJIEKTPOMArHUTHBIE KOJIEOaHUs B KOJIeOaTeIbHOM
KOHTYPE.

CtpoutbuaHAIU3UPOBATh 'papuKU
3aBUCUMOCTH MTHOBEHHOI'O 3HAYECHUS
[IEPEMEHHOT0 HAIIPSIKEHUS U CUJIBI
MIEPEMEHHOT0 TOKA OT BPEMEHH.

N3yuaTh: mepeMEHHBIN TOK KaK BbIHYX/ICHHBIC
AJIEKTPOMArHUTHbBIE KOJIeOaHUsl; YCTPOHCTBO U
NPUHIUI JeicTBUS TpaHc(HopMaTopa, yCTPOHCTBO
WHIYKIIMOHHOIO I'eHepaTopa NEPEMEHHOI0 TOKa,
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BO3HHUKHOBCHHEC 3JICKTPOMAarduTHBIX BOJIH B
OTKPBITOM KoJie0aTeIbHOM KOHTYPC,
SKCIICPUMCHTAJILHO CBOICTBA SJICKTPOMAIrHUTHBIX
BOJIH, CIICKTP 3JICKTPOMAarduTHbBIX BOJIH.

W3yuaTh 3eKTpOMarHuTHbIE KOJIeOaHHsI B IIETIH
[IEPEMEHHOT0 TOKA, COJEPKALLEH PEZUCTOP.
N3yuaTe NpUHUUIIBI paUOCBS3HU U TEJIECBUICHHUS.
[IpuBOANTE IPUMEPHI BUIOB PATUOCBS3U M CUCTEM
nepeayun TeJIEeBUICHUS.

Pemate 3a1aun Ha onpeeneHe OCHOBHBIX
(bu3MYECKUX BEIIUYMH, XapaKTEPU3YIOIINX
AJIEKTPOMarHuTHbIE KOJI€OaHUsl U BOJIHBI,
TpaHcGpopMaTopbl

3aKoHbI reoMeTpHYeCcKoii onTukM (5 1)

3aKOH MPSIMOJIMHEITHOTO pacTpoCTpaHEHUsI CBETA. 3aKOH
OTpa)kKEHUsI CBETA. 3aKOH IIPEJIOMIIEHUS CBETA. JIMH3EL.
®opmyna ToHKOH JnH3bL. [locTpoenue nzo0pakeHuii B
TOHKHMX JMH3aX. [J1a3 Kak onTtuyeckas cucreMa.
Ipumepnvie memol pegpepamos u npoexmos

1. SIBneHue NOJAHOTO (BHYTPEHHET0) OTPAKEHUS CBETA!
¢u3ndeckas CymHOCTb, SKCIIEPUMEHTATIBHOE HCCIIE0BaHNE,
pUMEPBI IPUMEHEHHUS.

Hcnonb30BaTh (PU3NYECKUE MOJIETH — TOUCYHBIH
MCTOYHHUK CBETA, CBETOBOM J1y4, OJJHOPOJHAS U
M30TPOITHAs CpeAa, III0CKasi CBETOBAs BOJIHA,
TOHKasi JIMH3a —IIpY OMMCAHUU ONITUYECKUX
STBJICHUN.

DopMynHpPOBaTh OCHOBHBIE 3aKOHBI
T€OMETPUYECKON ONTUKH: 3aKOH TPSMOJIUHEHOTO
pacrnpoCTpaHEeHUS CBETA, 3aKOH OTPAXKEHUS CBETA,
3aKOH IpenomiieHus cBeta. Habmronates u
OOBSICHATE: SIBIICHUSI PSIMOJIUHEHHOTO
pacnpocTpaHeHus, OTPAKEHUs, TPEITOMIICHUS
cBeta. [lomyyaTs v aHATM3UPOBATH U300PAKEHHE

npeaMeTa B IIJIOCKOM 3CpKaJic.

2,3,5,6,7




2. SIBJieHMsI OTpaKEHUS U IPEITOMIICHHSI CBETA B IIPUPO/IE.
3. 3eseHblil JIyd KaK ONTHYECKOE SIBJICHUE.

4. OnTuueckre mpuOOpsI: YCTPOWCTBO, MIPHHITUIT ISHCTBHSI,
YIJI0OBbIE YBEIUYCHHUS, IPUMEHEHHUE.

5. AGeppaluu JIMH3 U UX BIUSIHUE Ha ONITHYECKUE
U300paXKeHUS

OO0CyX/1aTh MPUMEHEHHE TUIOCKHUX 3€PKaJl.
Yka3bIBaTh 0COOEHHOCTH 3epKAILHOTO U

T PY3HOTO OTPAKEHUS CBETA.

BriBouTh popMyIIbl: 3aKOHA OTPAXKEHUS CBETA U
3aKOHA MIPEJIOMJIEHUS CBETA.

PaccmaTpuBaTh X0/ CBETOBBIX JTyuel uepes
IJI0CKOMAapaUIeTbHYIO TUIACTUHKY U
TPEYTrOJIbHYIO IPU3MY.

[TpuBOIUTE IPUMEPHI PA3TUUHBIX TUIIOB JINH3
(o hopMe OrpaHUYMBAOIITUX TTIOBEPXHOCTEH ).
[ToHMMAaTh CMBICIT IOHATUN U BEJIIUYHH:
ONTHYECKU OOJIee MIIOTHAS CPEela, ONTUUECKH
MeHee IJIOTHAs Cpejia, II1aBHas ONTHYeCKast OCh,
0OOYHBIE ONTUYECKHE OCH, OITUYECKUI LIEHTD,
(oKampHBIE ITIOCKOCTH, TIaBHBIE (DOKYCHI,
no0ouHbIe POKYCHI, (HOKYCHOE PACCTOSIHHE,
ONTHUYECKAs CUJIA, IMHEWHOE YBEIHUEHUE, YOIl
3peHusl.

3anuceiBaTh GOPMYITY ONIPEACIICHUS ONITUYECKON
CHJIBI TOHKOH JINH3bI, (HOPMYITy TOHKOH JINH3BI,
bopMyIty orpeieneHus TMHEHHOT0 YBeTUUEHUS
TOHKOM JIMH3BI.

[TpuMeHsI T MpaBUII0 3HAKOB ITPU UCTIOTB30BAHUHT
(bOpMYITBI TOHKO JINH3HI.

PaccmarpuBarh X011 CBETOBBIX JTydel B TOHKON
coOMparoIIeii ¥ paccenBaroei TUH3AX.
PaccuuThIiBaTh ONTHYECKYIO CHITY TOHKUX
auH3. V3yuaTh ONTHYECKYIO CUCTEMY 71334,
nedekTol 3peHus (0IM30pyKOCTh U
JTAIIbHO30PKOCTh) U UX KOPPEKIIHIO.




OcHoBHOE coacp:ranue

OcHOBHBIE BUABI Y4eOHOM 1eATeTbHOCTH

OcHOBHBIE BHBI

BOCIIMTATEJILHOM
IeATeJbHOCTH

BosnoBasi ontuka (4 4)

N3mepenuneckopoctuceera. ucnepcuscera. [Ipunimmn
I'oiirenca. Uarepdepennns BonH. MaTepdhepenus cera.

Judpakmus ceera.
Jlabopamopmvie pabomul
7. UccnenoBanue siBneHni nHTEpEPeHINN U
T paKIuy CBETA.
8. Omnpe/eneHre CKOpOCTH CBETa B BELLIECTBE.
Koumponvnas paboma
1o TeMaM «3aKOHbI TEOMETPUUYECKOI ONITUKM,
«BomHoBast onTHKa.
IIpumepnvie memvl pechepamos u npoexmos
1. [lpuuriHa BO3HUKHOBEHUS PAyTH.
2. Paccesnue cBera. [louemy Hebo romyboe?
3. aTepdepeHns B MBITBHBIX TY3BIPSIX.
4. NatepdepoMeTphl: BUJIBI, YCTPOMCTBO, MPUHIIHIT
JIEHCTBHUSI, IPUMEHEHUE.
5. Kaneiinockon — 1eTcKast Urpyuika Ui ONTHYECKUI

npubdop?

PaccmarpuBath MeTO/IbI U3MEPEHUSI CKOPOCTH
cgeta. [losyuaTh HMHTEp(HEPEHUUOHHYIO U
TUQPAaKIMOHHYIO  KapTUHY [UIS  BOJH
Pa3HOU IPUPOJIBI.

[Tonumathb pu3nyecKuii CMBICI HOHATUH U
BEJIMYMH: UHTEp(EpeHIHs, KOTEPEHTHbIE
MCTOYHUKH BOJIH, pa3HOCTb X0/1a, TU(paKius
HaGnronate siBieHus AUCiepeu,
UHTEepEepeHIINN U AU (PPAKIIUH CBETA, CXEMY
ombITa ¢ Ounpusmoit dpenens

JJI TIOJTYYCHH A KOTCPCHHBIX HCTOYHHUKOB CBCTA.

PaccmatpuBats: cxemy omnbita FOHra no
Ha0JII0/IEHUI0 HHTEp(EPEHIINY CBETA, CXEMY
orbITa c Ounpu3zMoi @penens s NoydyeHus
KOI'€pEHTHBIX UICTOYHHUKOB CBETA.

Hab6ntonaTh: BOZHMKHOBEHNE HHTEPPEPEHIINOHHOM
KapTUHBI B TOHKHX IIEHKAaX, Kojiel HproToHa.
®opMynupoBaTh NpUHLUI [ FTOUreHca, IPUHINIL
I'tolirenca-dpenens.

PaccmaTpuBath 1upakiuio miIoCKux

CBETOBBIX BOJIH Ha JIJTMHHOMN Y3KOM LIEJIH.
Pemars 3a1aun Ha UICIOIB30BAaHUE OCHOBHBIX
(GhopMysT ¥ TOHSATUI BOJTHOBOM ONITUKHU

1,2,3,4,5,7




DJieMeHThI TEOPUHM OTHOCHTEJIbHOCTH (2 4) 3aKOHBI
AJEKTPOIMHAMUKY U PUHIIUIT OTHOCUTEIBHOCTH. OTBIT
Maiikenbcona. [locTynaTel crienraibHON TEOPUU
OTHOCHUTENILHOCTHU. Macca, UMITYJIbC U SHEPTHs B
CIeLUATBLHON TEOPUU OTHOCUTEIBLHOCTH.

Ipumepnvie memvl peghepamos u npoeKmos

1. 3HaueHue onbIToB MalikenbcoHa-Mopiiu B HCTOpUU
busuku.

2. Anpbept Ditaireiin — co3natens CTO.

3. PeATUBUCTCKIMIA 3aKOH CIIO0KEHUS CKOPOCTEM.

4. «[lapagokc 6IM3HEIIOB» U €ro 00bICHEHUE

OO0cy*1aTh TPYAHOCTH, BO3HUKAIOIINE TIPH
PacIpoCTpaHEHUH MTPUHIIMIIA OTHOCUTEILHOCTH Ha
AIIEKTPOMArHUTHBIE SIBJICHUSI.

[ToznakomMuThCs ¢ HOPMYIUPOBKAMH ITOCTYIATOB
CTO nux ¢puznueckon CyInHOCThIO.

OnuceiBaTh cxemy onbiTa MaiikenbscoHna-Mopiu.
PaccmarpuBath OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTHU COOBITUMN, TPOMEKYTKOB
BpeMeHnu u pacctosauii B CTO. 3anuceiBaTh
bopmyny DitHIITeHHA M TIOHUMATh ee pu3nye-
CKHUH CMBICIL.

W3y4ath 3aBUCUMOCTH MEXKIY Maccow,
umnyiascom u sueprueii BCTO.

2,4,5,7,8

KBAHTOBAS ®U3UKA. ACTPODPU3UKA (18 u)

KBanroBas ¢pusuka. Crpoenue atoma (5 4)
PaBHOBecHOe TemioBoe u3nyyenue. ['unoreza Ilnanka.
3akoHbl poTorddexTa.

UccnenoBars CBOKCTBA TEIJIOBOIO U3TYYECHUS,
UCTONB3YS (PU3NIECKYI0 MOJENbh — aOCOTIOTHO
YEepHOE TeJIO.

2,4,7,8

JaBnenune ceera. KopnyckynsipHO-BOJHOBOW Jyaau3M.

I'unotesa ae bpoiins. [Tnanerapuast moaens aroma. OTBITHI
Pesepdopna. [Toctynarsr bopa. Mozaens atoma Bogopoa

1o bopy.
JlabopamopHvie pabomoi
9. HaGmroieHue CIITONIHBIX M IMHEWYAThIX CIIEKTPOB.

IIpumepnvie memul pehepamos u npoeKmos

1. OneiTel JIeOeneBa mo M3MEepEeHNIO JaBICHUS CBETA Ha
TBEP/IbIC TEJIA ¥ TA3bI.

2. OnbITel BaBrioBamo HabII0IEHU IO KBAHTOBBIX
duykTyanuii ceera.

3. DKCIepUMEHTAIIEHOE JI0KA3aTeIbCTBO CYIIECTBOBAHUS
CTAaIlMOHAPHBIX COCTOSTHHUI aTOMA.

4. MeTo/ CIeKTpaIbHOT 0 aHAJIN3a U €T0 IPUMEHEHHE.

5. JIazepHOE U3ITyYEHHUE U €T0 HCIIOJIb30BAaHHE B HAYKE,
TEXHUKE U OBITY

OO6cyxaaTh «yIbTpa(HOIETOBYIO KaTacTpody».
AnanuzupoaTh rpaduk 3aBUCUMOCTH
MHTEHCUBHOCTH M3JIy4€HUS OT YaCTOTHI BOJIHBI.
®opMynupoBaTh KBAHTOBYIO TUIIOTE3Y

IInanka. [IpuBoguTE 3HAUEHNUE

noctostHHOM [limaHka.

HaGnronate nuccieoBaTh: IBJI€HUE
dororddekra, HempepHIBHBIHN U

JIMHENYaThI CIIEKTPBI.

HccnenoBaTh 3aBUCUMOCTb CUJIBI POTOTOKA OT
HaNpsOKEHUs TIPU YMEHbIIIEHHOW HHTEHCUBHOCTH

cBeTa.
®opmynupoBaTh: 3aKOHBI (HoTOdPPeKTa,
noctyJaTtel bopa.

3anuchIBaTh ypaBHEHUE DUHINTENHA 11
doTtorddexra u 00BACHITH HA €TO OCHOBE
3aKkoHBI (hoTod(dPekra.

W3yuate: onbiThl JIebeneBa, Moaenb aToma




Tomcona, onieiThl Peszepdopaa,
IUTAaHETAPHYIO MOJIENIb aTOMa.
PaccmatpuBath MoJ1e1b aTOMa BOAOPO/IA [10
bopy.

AHaM3UPOBATH YHEPTETUUECKYIO
Juarpammy aroma BoJI0poja.

OOBSICHITH IPOUCXO0K/ICHUE TUHEHUATBIX
CIIEKTPOB C ITO3UI1MH Teopuu bopa.

PemiaTs 3a1a4n Ha UCTIOTF30BaHNE OCHOBHBIX
MOHSTUI KBAHTOBOM TEOPUH 3JIEKTPOMArHUTHOTO
W3JTYYCHHUSI.

®u3uKa aTOMHOIO siipa. JJ1eMeHTapHbIe

yacTuubl (9 v)

MeTtoasI perucTpanyy 3apsKEHHbIX YACTHLL.

EcrecTBenHast paqnoakTuBHOCTE. Alb(a-, 6eTa-u
raMMa-u3iny4eHus. PaguoakTuBHbIe

IpeBpalleHus. 3aKOH paJuOaKTUBHOIO pacnaga. Mzoromsl.
HckyccTBeHHOE TpeBpallieHre aTOMHBIX szaep. IIpoTonHo-
HEUTPOHHAs! MOJIEIb ATOMHOT O s1/1pa. I IEpHbIE CUIIBL.
OHeprusi cBA3U aTOMHBIX s/iep. LlenHbie siiepHble peakiyu.
Snepnslit peakTop. buonornyeckoe neicreue
PaaMOaKTUBHBIX U3y4deHuil. [[ppumMenenne painoakTHBHBIX
n30TomOoB. TepMosiiepHble peakuK. DIIeMEHTapHbIE
yactuipl. DyHIaMeHTaIbHBIE B3aUMOJICHCTBUS.

JlabopamopHvie pabomoi
10. M3mepenue ecTeCTBEHHOTO PaAUAIIMOHHOTO (hOHA.

Konmponvnasa paboma
o teMe «KBaHToBast pusukar.

IIpumepnvie memvi pecpepamos u npoexmos

1. CyeT4nKky U JETEKTOPHI AIEMEHTAPHBIX YACTHUIL: BHIBL,
YCTPOWCTBO, PUHIUI ICHCTBUSI, OTKPBITHS, COBEPIIIEHHBIE C
WX TIOMOIIIBIO.

PaccMaTpuBaTh METOIbI pETUCTpPALINU
3apsKEHHBIX YACTULL.

[Tonumars GpuU3HYECKUil CMBICIT IOHSATHI U
BEJIMYMH: MAaCCOBOE U 3aPSA0BOE YU CIIA, SHEPTUS
CBSI3M U yJIEIbHAS SHEPTUs CBA3H aTOMHOIO S]Ipa,
palMOAKTUBHBIN pacmnaj, NepruoInoaypacnajia,
sJIEpHAas PEaKIIUsl, YSHEPreTUIECKUIN BBIXOJ
SJIEPHOM PEAKIINU, IEMTHAS SIICpHAst pEaKIIMs,
KO PHUIMEHT pa3MHOKEHUSI HEUTPOHOB,
KPUTHYECKAsi Macca, MOHU3UPYIOLIEee U3TyYeHHE,
MOTJIOIIEHHAS /1032 U3JTyYEHHSI, MOIITHOCTh
MOTJIOIIEHHOM JTO3bI M3JTy4EHUS, )KBUBAJICHTHAS
11032, 3JIEMEHTapHAasl YaCTUIIA, AaHHUT UJISIIIHS.
[TpuBOANTE IPUMEPHI U30TOMOB BOAOPOA.
OnuckIBaTh: MPOTOHHO-HEUTPOHHYIO MOJIENb
aTOMHOTO sI/Ipa, BOSHUKHOBEHHE AederTa

Macc.

PaccMatpuBaTh CBOMCTBA AJIEPHBIX CUIT, CHITBHOE
(smepHO€E) B3aUMO/IEICTBHE HYKIIOHOB.
AHanm3upoBaTh rpa MK 3aBUCUMOCTH YIEITbHON
SHEPTUU CBSI3M ATOMHOTO SIIPA OT YK CIIA HYKJIOHOB
B HEM (MacCOBOTO UHCIIA).

N3ydats cxeMy yCTaHOBKH JIJIsl UCCIICTOBAHUS
PaJInOAKTUBHOTO U3JTYUEHHUSL.

1,2,6,8




[TornmMaTs hu3nUeCKyro TPUPOTY albda-, 0eTa- 1
ramma-u3JIy4eHui.

DopMyIHpOBaTH M MPUMEHSTH TPaBUIIa
cMeleHus uia o0bsicHeHusanb(a- u Oera-
pacrajioB(3JEKTPOHHBIN pacIa).




2. MeroapaanoyriepoIHOro aHau3a: (pu3ndeckue
OCHOBBI, JaTUPOBKA, IPUMEHEHUE.

3. Kak n3z6exats aBapuii Ha ADC?

4. YpaBisieMbIil TEPMOSIZICPHBIA CUHTE3: (hU3HIecKas
CYLIHOCTb, Tpo0sieMbl, iepcnekTuBbl. [Ipoext ITER.

5. YCKOpUTEIU 3apsKEHHBIX YACTHUIL: BUJIBI, YCTPOMCTBO,
npuHIUN aeicTBus, npumenenue. Kommaiinep LHC

N3yuaTh3aK0H paIMOaKTUBHOTO pacnaja; TPeKu
3apsDKEHHBIX YacTUIL IO (hOTOrpadusiM.
OOBSICHSITB IISTHYIO SIICPHYIO PEAKITHIO,
YCTPOMCTBO SIIEPHOTO PEAKTOPA IO CXEMaM.
OOcCyx1aTh: SBICHHUS €CTECTBEHHON 1
HCKYCCTBEHHOM paMOaKTUBHOCTH, YCIOBUE
IIPOTEKAHUs YIPABIIIEMOU LIETTHOU IEPHOU
pEeaKINK, UCTIOIb3YS MOHSATHUE KPUTUUECKON
MAaccChl, 3KOJIOTHYECKHUE TPOOJIEMBI, CBSI3aHHBIC C
HCIOJIb30BAHUEM aTOMHBIX AJIEKTPOCTAHIIMM,
NPUMEHEHHE PaJIMOAKTUBHBIX U30TOIOB,
HUCTOYHUKU €CTCCTBEHHOTO PAIMAIMOHHOTO (OHA,
MeEpBI MPEAOCTOPOKHOCTH TIPH padboTe ¢
pPaaOaKTUBHBIMU BEILIECTBAMU.

OOBSCHATH OMOJIOTHYECKOE JICHCTBUE
MOHM3UPYIOIIETO U3JIYYCHUS, UCTIONIb3YS TIOHATHS
MOTJIOIIEHHOW JTO3bI U3Iy4EHUsI U SKBUBAJIECHTHOU
J103b1. I3MepATh €CTECTBEHHBIN pagualliOHHbIN
¢on. [IpuBoauTh MprMepsl GyHIaMEHTATBHBIX
yactuil. PaccMaTpuBath CBOMCTBadIeMEHTAPHBIX
yactull. OnuceiBaTh QyHIaMEHTaIbHbIE
B3aUMOJICHCTBUS




DJieMeHTHI acTpodusnku (4 4)

Conueunas cucteMma. Comngue. 3Be3apl. Harra ["anakTuka.

[IpocTpaHCcTBEHHO-BpEMEHHbIE MACIITA0bI HAOFOTaeMO
Bcenennoii. [Ipencrasnenus 06 somonyu Beenennoi

Ipumepuvie memol peghepamos u npoexkmoa
1. I3 ucropuu OTKpeITHSA I1aHeThl HenTyH.
2. [Touemy [1nyTOoH — KapaukoBas iaHera?

3. PaguosiokaniMOHHBIN METO L OIIPEIEIICHUS] PACCTOSIHUI
110 Tes1 COJTHEUHOM CUCTEMBI.

4. Ilynbcapbl: UCTOPUS OTKPBITUS, MEXaHU3M I'€HEpaLluU
U3ITy4EHUs, IPUMEPHI.

5. I3 ucTopuu OTKPBITUS PEIIMKTOBOIO U3ITy- YEHUS

Pa3nuyarh reolieHTpUYECcKyIo U
reJIMOLEHTPUYECKYIO CUCTEMbI MUPA.
[TpuBOAMUTE IPHMEPHI 00bEKTOB BeeneHHOM.
OneHuBaTh pacCTOSHUSA 10 Pa3IUYHbIX
KOCMHYECKHX 00BEKTOB, UCIIOJIb3Ys OHSATHS:
[1apceK, CBETOBOM I'0J], aCTPOHOMHUYECKAs
eIMHULIA.

OOBACHATH PU3NUECKUE TPOIIECCHI,
npoucxozsimue Ha ConHie.

PaccmarpuBath cTpoeHue CONHEYHON aTMoc(epsl,
HpUMEPBI MPOSIBJIIEHNS COJTHEYHON aKTUBHOCTH U
ee BJIMSHUS Ha IPOTEKaHKe MPOLIECCOB HA HalleH
IUTaHeTe.

W3yuaTh hpr3nyuecKyro npupoay IIaHeT 3eMHOK
IPYIIIbL, IUIAHET-TUTAaHTOB M MaJIbIX TEJl
CoutHe4HOI cucTeMsl.

[TonnMaTh 0COOEHHOCTH: IEPEMEHHBIX, HOBBIX U
CBEPXHOBBIX 3B€3]1, 9K30ILJIAHET.

PaccmaTpuBaTh MeTOABI NapajuIaKca s
MU3MEpPEHUS PACCTOSHUN J10 KOCMHUYECKHUX
00BEKTOB.

OnucelBaTh cTpoeHUE Halel [ 'anakTuky.
dopmynupoBaTh 3aK0H Xa00J1a 1 TOHUMATh
bu3nYeCKuit CMBICI MMOCTOSHHOM Xa00ma.
[To3HaKOMUTHCS C 3IIeMEHTaMU TeopHuH bob1ioro
B3pbIBa, NPEACTABICHUSIMU 00 3BOTIOINH 3BE31,
KpymHOMAacIITaOHOHM CTpYyKTypoii BceneHHoii.

1,2,4,7




CpaBHHBATE 3BC3/IEL, HCITOIB3YA CIIEIVIOIIHE
NApaMETPEL Pa3Mep, MACCH, TEMIEPATYpa
MOBEPXHOCTH.

SanuceBaTE HHCTONbIoBaTE3akoH CTedana—
BoslMana npu H3y4eHnA GriMyeckoi
MPHPOIE 3BE31.

Henoawsoeates auarpammy [epummpyira—
Paccena npH OMHCAHAH BOJTIOLHH 3BL3L
[ToHuMaTh, 4TO IBOIOLHA 3BE3L] ONPEASIACTCH
Maccoi ee Aapa.

VEKa3uBars 0cobeHHOCTH HEHTPOHHEIX B3,
y/ALCAPORE, YEPHEIX JIEIP.

PasmiuaTh pacceAHHBIE H 1UAPOBLIE 3BE3IHbLIE
cKOnIeHHs. PACKPBIBATE CMBICH MOHATHA
TATAKTHKE.

QOCYyKAATE TPOCTPAHCTBEHHO-BPEMEHHEIE
MaciTabel BeenenHoi,

COI'JIACOBAHO COTTTACOBAHO
[TpoTOKOM 3aceNatnd WKMILHOTO METOIHYECKOr0 3amecTutens aupexropa MBOY COLI Me 12 no YBP
oDLeTHHEHHA YIHTEACH @ETCCTREHHO-MATEMATHHECKOTO s
nEKna ot 26. 08, b ‘ ;Q]/f,ﬁ N
PYKOBOMMTENE [
, T.B.®edenora

Hecrepros B.A. 30. 08. 2022 r.




	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОБУЧЕНИЯ
	Регулятивные универсальные учебные действия
	Выпускник научится:

	Познавательные универсальные учебные действия
	Выпускник научится:

	Коммуникативные универсальные учебные действия
	Выпускник научится:
	Выпускник на базовом уровне научится:
	Выпускник на базовом уровне получит возможность научиться:


	Физика и естественно-научный метод познания природы
	Механика
	Молекулярная физика и термодинамика
	Электродинамика
	Основы специальной теории относительности (СТО)
	Квантовая физика
	Элементы астрофизики
	Выпускник сможет:

	СОДЕРЖАНИЕ КУРСА
	Механика (1)
	Молекулярная физика и термодинамика (1)
	Электродинамика (1)
	Квантовая физика. Астрофизика
	Лабораторные работы и опыты
	Проведение прямых измерений физических величин
	Расчет по полученным результатам прямых измерений зависимого от них параметра (косвенные измерения)
	Наблюдение явлений и постановка опытов (на качественном уровне) по обнаружению факторов, влияющих на протекание данных явлений
	Исследование зависимости одной физической величины от другой с представлением результатов в виде формулы, графика или таблицы
	Знакомство с техническими устройствами и их конструирование

	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ

		2023-10-06T12:17:10+0300
	Сорокина Антонина Ивановна
	я подтверждаю этот документ своей удостоверяющей подписью




