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1. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA ®U3UKU

JIMYHOCTHBIMH pe3yJIbTATAMHU 00y4eHUs (PU3MKe B CpeHell IKOoJIe ABJIAITCH:

* 6 chepe omnowenuii odyuarwuxca K cede, K ceoemy 300p0oeuvio, K HO3HAHUIO cedsn —
OPUEHTALIMS HA IOCTHKEHUE JTUYHOTO CHYACThS, PEATU3ALUI0 TO3UTUBHBIX KU3HEHHBIX MEPCIEK-
TUB, UHUIMATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTh M CIIOCOOHOCTH K IMYHOCTHOMY Camoompe/e-
JICHUIO, CIIOCOOHOCTh CTaBUTh L€ U CTPOUTH JKU3HEHHBIE JIaHbl; TOTOBHOCTh M CIIOCOOHOCTH
obOecrieunTh cebe U CBOUM OJIM3KUM JIOCTOMHYIO JKU3Hb B MPOIECCE CAMOCTOATEIbHOM, TBOpUE-
CKOM M OTBETCTBEHHOI NEATEIbHOCTH, K OTCTAUBAHUIO JINYHOTO JTOCTOMHCTBA, COOCTBEHHOT'O
MHEHWUS, BBIPA0ATHIBATh COOCTBEHHYIO IMO3UIIMIO 110 OTHOIICHHUIO K OOIIECTBEHHO MOJTUTUYECKUM
COOBITHSIM TPOIILJIOTO M HACTOSIIETO Ha OCHOBE OCO3HAHHUS U OCMBICICHUS UCTOPHUH, TYXOBHBIX
LEHHOCTEN M JOCTHKCHUM HAIIEW CTpaHbl, K CAMOPAa3BUTHUIO W CAMOBOCIIUTAHUIO B COOTBET-
CTBUU C OOIICUYCIIOBEYCCKUMU IICHHOCTSIMU M HJICATAMH T'PAXKTAHCKOTO OOINECTBA; MPHHSITHE U
peanu3anuio eHHOCTe! 30POBOro U 6e30MacHoOro 0opasa Ku3HH, OepekHOe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIIIEHUE K COOCTBEHHOMY (PM3UYECKOMY U IICUXOJIOTUYECKOMY 37I0POBbBIO;

* 6 chepe omnowenuii ooyuarouguxcsa Kk Poccuu kax k Pooune (Omeuecmey) — poc-
CUiicKash WIECHTHUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUHCKON HIEHTUYHOCTH B MOJIUKYIIb-
TYPHOM COIIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIbTYpPHOH OOIIHOCTH POCCHUHUCKOTO
Hapoja u cyaboe Poccun, naTpuoTusm, roTOBHOCTb K ClIy>)KeHHIO OTE4ecTBY, €ro 3alluTe; yBa-
J)KEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iiepe] PonnHOM, TOpaoCTh 3a CBOM Kpaii,
cBoro Poauny, 3a npouwioe U HacTosillee MHOIOHALMOHAILHOTO Hapoaa Poccuu, yBakeHue roc-
yIapCTBEHHBIX CUMBOIIOB (TepO, (mar, rumMH); GopMUPOBaHUE YBAKEHUS K PYCCKOMY SI3BIKY Kak
rOCyIapCTBEHHOMY s3bIKY Poccuiickoin denepanuu, BISIOIEMYCS OCHOBOM POCCUUCKON UIECH-
TUYHOCTH M TJaBHBIM (DAKTOPOM HAIMOHAILHOTO CaMOOMPEEIICHUS; BOCIIUTAHUE YBAXKEHUS K
KYJIBTYpE, SI3bIKaM, TPAIUIUSAM U 00bIYasiM HapoJI0B, MPoKUBaIUX B Poccuiickoit denepanuu;

* 6 cihepe omuoutenuIl 0OYUAIOUWUXCA K 3AKOHY, 20CY0apCmey U K 2parcoancKomy oo-
uiecmey — TPaXIaHCTBEHHOCTh, TPaXJAAHCKas MO3UIMS aKTUBHOTO M OTBETCTBEHHOTO WICHA
pOCCHUICKOro 001eCTBa, OCO3HAIOUIETO CBOM KOHCTUTYLMOHHbBIE TpaBa U 0043aHHOCTH, yBaka-
IOIIIETO 3aKOH M MPABOMOPSIOK, OCO3HAHHO MPUHUMAIOIIETO TPATUIIMOHHBIE HAIMOHAIBHBIE U
00111eYeIOBEUEeCKIE TYMAHUCTUUYECKUE U JEMOKPATHYECKUE IIEHHOCTH, TOTOBOTO K YYacCTHIO B
OOIIECTBEHHOMN JKM3HH; MMPU3HAHUE HEOTUYK/IaeMOCTH OCHOBHBIX IIPaB U CBOOO] YeTOBeKa, KO-
TOpbIe MPUHAIIEKAT KAKIOMY OT POXKIACHHSI, TOTOBHOCTH K OCYIIECTBICHHIO COOCTBEHHBIX MPAaB
U cBoOoOJ Oe3 HapylleHHs MpaB U CBOOOA APYTUX IJHUI, TOTOBHOCTh OTCTAaUBaTh COOCTBEHHBIC
mpaBa U CBOOOJIBI YENIOBEKA U TpaKJaHMHA COTJIACHO OOIIETPU3HAHHBIM MPUHIIUIIAM M HOpMaM
MEXIYHApOJHOTO mpaBa U B coorBeTcTBUU ¢ KoHcturynuen Poccuiickonn denepanuu, npaso-
Bas ¥ TMOJUTUYECKAS TPAMOTHOCTh; MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOE Ha JIMAJIOTe KyJbTYp, a TaKXkKe pas-
JTUYHBIX (OpM OOIIECTBEHHOTO CO3HAHMSI, OCOZHAHHE CBOETO MECTa B MOJUKYIHTYPHOM MHUPE;
WHTEpPUOpHU3AIUs [IEHHOCTEH EMOKpPAaTUU U COLMAIIBHOM COJMIAPHOCTU, TOTOBHOCTh K JOTO-
BOPHOMY PEryJupOBaHUIO OTHOUIEHWI B TpYIIE WIM COLMUAIBHON OpraHu3alii; rOTOBHOCTH
00y4JarmuXCcsl K KOHCTPYKTUBHOMY yYacTHIO B MPHUHITUU PEIICHUH, 3aTparuBaroIfX MpaBa U
WHTEPECHI, B TOM YHCIIE B PAa3IUYHBIX (opMax OOMECTBEHHONW caMOOPTaHU3AIHH, CAMOYITPaBIIe-
HUS, OOIIECTBEHHO 3HAYMMOW JESATENbHOCTH; NMPUBEPKEHHOCTh HJIEIM HHTEPHALMOHAIN3MA,
IpyKObl, paBEeHCTBa, B3aMMOIIOMOIIY HApPOJOB; BOCIHMTAHUE YBAXKUTEIBHOIO OTHOIIEHUS K
HAI[MOHAJLHOMY JIOCTOMHCTBY JIOAEH, UX YYBCTBAM, PEIUTHO3HBIM YOEKIEHUSM; TOTOBHOCTh
00y4aromuxcsi IPOTUBOCTOSTH UICOJIOTHUU AKCTPEMHU3Ma, HAllMOHAIN3Ma, KCeHOPOOUH, KOppyI-



WU, TUCKPUMUHAIINH [0 COI[MAIbHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHALHBIM MIPU3HAKAM U
JPYTUM HETaTUBHBIM COLIMAJIbHBIM SIBIICHUSIM;

* 6 chepe omHoOwEeHUII 00YHAIOWUXCA C OKPYIHCAIOWUMU J1I00bMU — HPABCTBEHHOE
CO3HAHHE U MOBEJCHUE HAa OCHOBE YCBOCHUS OOINEUYEIIOBEYECKUX IICHHOCTEH, TOJIEPAHTHOTO CO-
3HAHWUS U TOBEJACHUS B IMOJHUKYJIHTYPHOM MHUpPE, TOTOBHOCTH M CIHOCOOHOCTH BECTH TUAJIOT C
JIPYTMMH JIIOJbMU, IOCTUTaTh B HEM B3aMMOIIOHUMAaHMsI, HAXOUTh OOIIME eI U COTPYTHUYATh
JUISL UX JOCTH)KCHHUS;, NMPUHATHE T'YMaHUCTUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXKHUTEIbHOE U
I00poXkKeNnaTeIbHOEe OTHOUICHHSI K JIPYrOMY UYelIOBEKY, €r0 MHEHHI0, MUPOBO33PEHHIO; CIIOCO0-
HOCTEH K COIEpEeKUBAHUIO U (OPMUPOBAHHUS MO3UTUBHOIO OTHOUICHHUSI K JIIOASIM, B TOM YHCIE K
JUIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37J0OPOBBSI U MHBAIHUAM; OE€PEIKHOE, OTBETCTBEHHOE
¥ KOMIIETCHTHOE OTHOIICHHE K (PU3UYECKOMY M ICHXOJIOTHYECKOMY 3/I0POBBIO JIPYTHX JIOICH,
YMEHHE OKa3bIBATh MEPBYIO IMOMOIIb; (OPMUPOBAHUE BBIPAKCHHOW B TIOBEICHUU HPABCTBCHHOMN
MO3UIUH, B TOM YHCJIC CIIOCOOHOCTH K CO3HATEIIBHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS
U MOBECHUS Ha OCHOBE YCBOGHUS OOIIEYEeIOBEUECKHX 1IEHHOCTEH 1 HPaBCTBEHHBIX YyBCTB (ue-
CTH, JIOJITa, CIIPaBEATUBOCTH, MUJIOCEPAUS U JPYXKeENto0us); KOMIETCHIIMH COTPYIHUYECTBA CO
CBEPCTHUKAMH, IETbMHU MJIAJIIIETO BO3PAcTa, B3POCIBIMU B 00pa30BaTENbHOM, OOIIIECTBEHHO TO-
JIe3HOM, yueOHO-UCCIIeIOBATENLCKOM, MPOSKTHON U APYTUX BUIAX JIE€ATEIbHOCTH;

* 6 cihepe omHOUIEHUTL OOYHAIOMUXCA K OKPYHCAIOULEMY MUPY, K HCUBOU nPUPOOe, Xy-
0021ceCmeen oIl Kylabmype — MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3-
BUTHSI HAyKH, 3HAYUMOCTh HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BJIAJICHUE
JIOCTOBEPHON MH(OpMAIHEH O TIEPEIOBBIX JOCTHKCHUSIX U OTKPBITUSX MUPOBOH M OTEYECTBCH-
HOWM HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMIX 00 yCTpPOWCTBE MHpa U OOIIEeCTBa; TOTOB-
HOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHHUIO, Ha MPOTHKEHUU BCel
JKU3HU; CO3HATEIbHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEITHON
npodeccCHOHaNBHOM M OOILIECTBEHHON JIeATEIbHOCTH; SKOJIOTHYECKas KyJIbTypa, OepexHOe OT-
HOIIIEHUS K POJTHOM 3emiie, MPUPOIHBIM OoraTtcTBaM Poccuu n Mupa, MOHMMaHHUE BIUSHUS COLIH-
aTHbHO-9KOHOMHUYECKHUX IPOIECCOB HAa COCTOSHWE MPUPOJHONW M COLMAIBHOW Cpeibl, OTBET-
CTBEHHOCTH 32 COCTOSIHUE MPUPOIHBIX PECYPCOB, YMEHHI U HABBIKOB PA3yMHOTO MPUPOIOTOJIb-
30BaHUsl, HETEPIUMOTO OTHOIICHUS K JEHCTBUSIM, IPUHOCSIIIUM BPE] YKOJIOTUH; TPHOOPETCHUE
OTIBITA IKOJIOTO-HAMPABIEHHOHN JIEATETbHOCTH; 3CTETUYECKOE OTHOIIECHUSI K MUPY, TOTOBHOCTD K
ACTETUYECKOMY 00YCTPOICTBY COOCTBEHHOTO OBITa;

* ¢ chepe omnowenuii odyuaouwuxca K mpyoy, 6 chpepe coyuanIbHO-IKOHOMUYECKUX
OMHOWeHUIl — yBaXeHHe BceX (OpM COOCTBEHHOCTH, TOTOBHOCTD K 3alllUTE CBOEH COOCTBEH-
HOCTH; OCO3HAHHBIN BRIOOp OymyIiel mpodeccuu Kak myTh B CIOCcO0 peaan3aiuu cOOCTBEHHBIX
KU3HCHHBIX JIAHOB; TOTOBHOCTh OOYYArOITUXCS K TPYJAOBOM MPOPECCHOHATIEHON NESITETBHOCTH
JUTISl TIOATOTOBKH K PEIICHHUIO JIMYHBIX, OOIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAITMOHATBHBIX
po0JeM; TOTPEOHOCTh TPYAUTHCS, YBOKECHHUE K TPYY U JIIOASIM TPyHa, TPYAOBBIM JOCTHKECHU-
SIM, TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE OTHOIICHWE K Pa3HBIM BUAAM TPYIOBOM Je-
ATEIHLHOCTH, TOTOBHOCTh K CaMOOOCITYKHBAaHUIO, BKIIFOYasi O0yYeHUE U BBITIOJIHEHUE JTOMAIIIHUX
00s13aHHOCTEH.

MeTanpeamMeTHblie pe3y/bTaTbl 00yueHUus: (pU3MKe B CPeHeH IIKOJIe MPEACTABICHbI
TpeMsl TpyITaMi YHUBEPCATBHBIX yUeOHBIX JIEHCTBUI.

PeryasiTuBHble YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBUS

Buinycknuk nayuumces:

* CaMOCTOSITENIbHO OMPEENATh 1IeJId, CTaBUTh U (hOPMYIUPOBATh COOCTBEHHBIE 3a7]aull B
00pa30BaTeNbHOMN 1eATEeNbHOCTH U KU3HEHHBIX CUTYaIUsX;



* OLIEHUBATbH PECYPChl, B TOM YHCIIE BpEMS U Ipyrue HeMaTepHuaabHbIe pecypchl, HE00X0-
JUMBIE JJIs JJOCTUKEHMSI IOCTABJIEHHOM paHee LeNu;

* COMOCTABIATh UMEIOIINECS BO3MOXKHOCTH M HEOOXOMMBbIE I JOCTH)KEHUS IIeNU pe-
CypCHI;

* OpraHu30BBIBATH YPPEKTUBHBII MMOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTUKCHHS T10-
CTaBJICHHOM IIEJIN;

* OIIPEACIIATh HECKOJIBKO ITyTEH JOCTUKEHHUS IOCTABJIEHHOM 11eIIH;

* BBIOMpATh ONTHUMAJIBHBIA MYTh JOCTHXKEHUS 1IeNU ¢ y4eToM 3(P(HEKTUBHOCTH PacXoio-
BaHUs PECYPCOB U OCHOBBIBASICh Ha COOOPaXEHUSIX STUKU U MOPAJIU;

* 33/1aBaTh MapaMeTPbl U KPUTEPHUH, [0 KOTOPHIM MOKHO OMPEIETUTh, YTO LIEb JOCTUT-
HYTa,;

* COITOCTABJIATH ITOJIYYEHHBIN pe3yibTaT AEITEIBHOCTU C IIOCTABICHHOM paHee LENbIO;

* OIICHMBAThH MOCJIEICTBHS TOCTH)KCHUS TIOCTABICHHON IIeNTM B Y4eOHOU JEATEIbHOCTH,
COOCTBEHHOM KU3HU U JKU3HHU OKPYNKAIOIINX JTFOACH.

Ilo3naBaTebHBIE YHMBeEPCAIbHBIE Y4eOHbIe AeCTBUS

Buvinycknuk nayuumces:

* KPUTUYECKH OLIEHUBATh M MHTEPIPETUPOBATH MHPOPMAIUIO C PA3HBIX MO3ULINN;

* pacnio3HaBaTh U (PUKCHPOBATH MPOTHBOPEUUS B HH()OPMAIIMOHHBIX HCTOUHUKAX;

* ICII0JIb30BaTh PA3IMYHbIE MOJIEIbHO-CXEMAaTUYECKUE CPEJCTBA JJISl IPEICTABICHUSI BbI-
SIBIICHHBIX B MTH(OPMAITMOHHBIX HCTOYHUKAX MPOTUBOPCUHIL;

* OCYIIECTBIISATHh Pa3BePHYTHI MH(DOPMAITMOHHBIN IMOMCK U CTaBUTh HA €r0 OCHOBE HO-
Bble (yueOHbIE U MIO3HABATEIbHBIC) 3aa4H;

* UCKaTh U HAXOJUTh 0000IIIEHHBIE CITIOCOOBI PEIICHHUS 33/1aY;

* IPUBOJIUTH KPUTUUYECKUE aPTYMEHTHI KaK B OTHOIIIEHUU COOCTBEHHOTO CYXICHHUS, TaK
Y B OTHOLLIEHHUU JICMCTBUM U CYKJIEHUN JPYroro;

* aHAJIM3UPOBATH U MPe0OPa30BHIBATH MPOOIEMHO-TIPOTUBOPEUUBBIC CUTYAIINH;

* BBIXOJUTH 32 PAMKU YYEOHOTO TPEeIMETa M OCYIIECTBISATH IIeJICHANPABIECHHBIN MOUCK
BO3MOXKHOCTEH IIMPOKOI0 EpEeHoca CPeICTB U CIIOCOOOB JEHCTBHS;

* BBICTpAaUBaTh WHIUBUIYAIbHYIO 00pa30BaTEIbHYI0 TPACKTOPHUIO, YUUTHIBAsI OTpaHUYe-
HUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;

* MEHATH U YAEPKUBATh pa3HbIe MO3UIIMU B MMO3HABATEIBHON AesITeNbHOCTU (OBITh yue-
HUKOM U yuuTeneM; popmMyarpoBaTh 00pa30oBaTeNbHbIN 3aIIPOC U BHIMOIHITH KOHCYJIBTAaTHBHBIC
(GYHKIIMM CaMOCTOSITENTFHO; CTaBUTh MpoOJIeMy U paboTaTh HaJ €€ PEelICHHEeM; YIPaBIsATh COB-
MECTHOM MO3HABATEIbHOM JESITEIbHOCTBIO U OJUMHATHCS).

KoMMyHHKaTHBHBbIE YyHUBEpPCaAJIbHbIC Y4eOHbIE 1eliCTBUA

Buvinycknuk nayuumcs:

* OCYUIECTBJIATh JEJIOBYI0 KOMMYHHUKAIMIO, KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMU
(xak BHYTpU 00pa30BaTeIbHOM OpraHu3aluy, Tak U 3a ee MpeesiaMu);

* IPU OCYIIECTBICHUH TPYIIOBOM PaOOTHI OBITh KaK PYKOBOAMUTEIIEM, TaK M YJICHOM IPO-
€KTHOW KOMaH/Ibl B Pa3HbIX POJsiX (T€HEpPATOPOM MIEH, KPUTHUKOM, UCIIOIHUTENEM, TPE3EHTYIO-
UM U T. [1.);

* Pa3BEPHYTO, JOTUYHO U TOUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM aJEK-
BaTHBIX (YCTHBIX M MMHUCbMEHHBIX) SI3bIKOBBIX CPEJ/ICTB;

* pacno3HaBaTh KOH(MJIMKTOTEHHBIE CUTYallMM M MPEJOTBpAIlaTh KOH(JIUKTHI A0 UX aK-
TUBHOMU (pa3sl;



* KOOPAMHUPOBATH M BBINIOJHATH PAabOTy B YCIOBHUSX BUPTYaJbHOTO B3aWMOJAEUCTBUSA
(W1 codyeTaHus peaibHOTO U BUPTYAJILHOIO);

* COTJIaCOBBIBATH MO3ULUHU WICHOB KOMaHJBI B Ipoliecce pabOoThl HAJ OOLIMM MPOIyK-
TOM/pEIICHUEM;

* IPEACTaBIATh MYOIWYHO pe3yabTaThl WHAMBHIYAIBbHOH W IPYNIOBON EATEIHLHOCTH
KaK 1epej 3HaKOMOM, Tak M Mepejl He3HAKOMOM ayAUTOPHEI;

* oAOUpaTh MApTHEPOB I JEIOBOM KOMMYHHMKAIIUU UCXOJ1 U3 COOOpaKEHUN Pe3yiib-
TATUBHOCTH B3aHMOJICICTBUS, a HE JINYHBIX CUMITaTU;

* BOCIIPUHUMATh KPUTHUECKHE 3aME€UaHusl KaK pecypc COOCTBEHHOI'O Pa3BUTHS;

* TOYHO M €MKO (hOpMyJIMpOBaTh KaK KPUTHUECKUE, TaK M OJ0OOpPHUTEIbHbIC 3aMEYaHus B
aZipec APYTUX JIIOJCH B paMKax JIeJI0BOK U 00pa30BaTeIbHON KOMMYHUKAIIUU, U30erast Ipu 3TOM
JMYHOCTHBIX OLEHOYHBIX CYXICHUH.

IIpenmeTrHble pe3yabTaThl 00yueHns (pU3MKe B CpeHeil 1KoJIe

Boinycknuk na 6azoeom ypoeune nayuumcsa:

* ICMOHCTPUPOBATh HAa MPUMEPAX POJIb U MECTO (PU3UKH B ((OPMUPOBAHUU COBPEMEHHOMN
HAy4YHOW KapTHHBI MHPA, B Pa3BUTHH COBPEMEHHBIX TEXHUKU M TEXHOJIOTH, B MPAKTUYECKOU
JESITEIbHOCTH JIIOJIEH;

* TIOKa3bIBaTh Ha MPHMEPaxX B3aMMOCBSI3b MEXAY (PU3MKOW M IPYTMMHU €CTECTBEHHBIMHU
HayKamH;

* YCTAHABJIMBATh B3aMMOCBS3b €CTECTBEHHO-HAYUHBIX SBJICHUM U IPUMEHSATH OCHOBHBIE
(duznyecKue MOJENHN Ul UX ONUCAHUS U OObSICHEHUS;

* ICII0JIb30BaTh MHPOPMALIUIO (PU3MYECKOTO COEPKaHUs IPU PELICHUH YYeOHBIX, MpaK-
TUYECKUX, MPOEKTHBIX U HCCIEN0BATENbCKUX 33/1a4, MHTETpUpPYysd MH(DOPMAIUIO U3 pa3IMyHbIX
VCTOYHUKOB Y KPUTUYECKH €€ OLICHUBAS;

* pa3In4aTh U YMETh UCMOJIb30BATh B yUEOHO-UCCIEI0BATEIbCKON AEATEIBHOCTH METOABI
HAY4YHOTO HcclieZloBaHus (HaOJro/ieHue, ONrcaHue, U3MEpPeHHe, SKCIIEPUMEHT, BbIJIBI)KEHUE T'U-
MOTE3bl, MOACIUPOBAHNE U T. 11.) U (POpMBI HAYYHOTO MO3HAHUSA ((PaKTHI, 3aKOHbBI, TEOPUH), JI€-
MOHCTPHUPYS Ha MPUMEPax UX POJib U MECTO B HAYYHOM I[103HAHUU;

* IPOBOJIUTH MPSIMbIE U KOCBEHHbIE N3MEPEHUsI (U3NUECKUX BEIUYMH, BHIOMpas U3MEpHU-
TeJbHbIE MPUOOPHI C YUETOM HEOOXOAMMON TOYHOCTH M3MEPEHUH, MJIaHUPOBATh XOJ U3Mepe-
HUH, MOJIy4aTh 3HAYEHUE HU3MEPSEMOM BEIMYMHBI U OLICHMBAThb OTHOCUTENIBHYIO NOTPELIHOCTH
U3MepeHus Mo Gopmynam;

* BBINIOJHATH UCCIIEIOBAaHMS 3aBUCHUMOCTEH MEXIy (U3NYECKUMHU BEIMYUHAMHU: MPOBO-
JUTh U3MEPEHHUS U OINPENEIATh HA OCHOBE MCCIIEI0BAaHUS 3HAUEHHUE NIapaMeTPOB, XapaKTepU3y-
IOLUX JAHHYIO 3aBUCUMOCTb MEXy BEIMUMHAMU, U JIeJaTh BBIBOJ C YUETOM MOTPEIIHOCTH U3-
MEpEHUN;

* HCIOJIb30BATh ISl OMMCAHUS XapaKTepa NpoTeKaHusl PU3NUECKUX MPOIeccoB pusnye-
CKH€ BEJIMYMHBI U JEMOHCTPUPOBATh B3aUMOCBSI3b MEXAY HUMU;

* UCIIOJIb30BAaTh ISl OMMCAaHUS XapakTepa MPOTeKaHus (U3NUECKUX MPOLECCOB PU3nUe-
CKHE 3aKOHBI C yUE€TOM I'PAHULl UX TPUMEHUMOCTH;

* pelaTh Ka4eCTBEHHBIE 33/1a4i (B TOM YHCIIE M MEXIIPEIMETHOTO XapaKTepa), UCIOJb-
3ysl MOJieNH, (pu3nyecKre BEIMYUHBI M 3aKOHBI; BHICTPAUBATh JIOTHYECKH BEPHYIO LIETIOUKY 00b-
SICHEHHUS (JI0Ka3aTeIhCTBA) MPEJIOKEHHOTO B 3a/1a4Ue Tpoiiecca (SIBJICHHS ),

* pemaTh pacueTHhIC 3a/1a4M C IBHO 3aJaHHON (PU3MUECKON MOJIENbIO: HAa OCHOBE aHaIN3a
YCIIOBUS 3a/la4¥l BBIACIATH (U3UUYECKYI0 MOJIE€b, HAXOAUTh (PU3NUYECKHE BEIUYUHBI U 3aKOHBI,



HEO0OXOUMBIE U JOCTATOYHBIE JIJISl €€ PEIICHHUs, IPOBOIUTh PAacCueThl U MIPOBEPITH MOTyYCHHBIN
pe3ynbTar;

* YYUTHIBATH TPAHUIIBI IPUMCHEHHS H3YYCHHBIX (PU3NYCCKUX MOJCIICH pU perieHuu (hu-
3UYECKUX U MEXITPEAMETHBIX 3a/1a4;

* IPUMEHSTH 3HAHUS O MPUHIMIAX PAaOOThI U OCHOBHBIX XapaKTEPUCTHKAX M3YyUEHHBIX
MAalIlH, NPUOOPOB U IPYTUX TEXHUYECKUX YCTPOMCTB JI PEIICHUS MPAKTUYECKUX, Y4eOHO-
MCCJIEI0BATENbCKUX U IPOEKTHBIX 3a/1a4;

* UCMOJIb30BaTh 3HAHUA O (PU3HUECKUX OOBEKTax M Mpoleccax B MOBCEIHEBHOM KU3HU
Uit obecrieyeHus: 0e30MacHOCTH PH 0OpalieHnH ¢ TpUOOpaMu U TEXHUYECKUMH YCTpOICTBaMH,
JUISL COXPAHEHHUS 37I0POBbs M COOJIOEHUS HOPM SKOJIOIMYECKOT'O TOBEACHHUS B OKPY)KAIOILICH
cpene, i NPUHATHS PELICHUI B IOBCEAHEBHOM KU3HU.

BoinyckHuK Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYHTHCA:

* IIOHUMATh U OOBSICHATH IEIOCTHOCTh (PU3MUECKOW TEOPHH, pazinyaTh TPAHUIIBI €€
MPUMEHUMOCTH U MECTO B PSAY APYTUX PU3NUECKUX TCOPUH;

* BJIAJICTh IPUEMAMU MOCTPOEHUS TEOPETUUECKUX JTOKA3aTeNIbCTB, a TAK)KE MPOTHO3UPO-
BaHUsl OCOOEHHOCTEH MpOTeKaHUs (PU3NYECKUX SIBICHUN U MPOLIECCOB HA OCHOBE IMOJIYYEHHBIX
TEOPETHYECKUX BBIBOJIOB U JOKA3aTEIbCTB;

* XapaKTEpPU30BaTh CUCTEMHYIO CBSI3b MEXAY OCHOBOIIOJAralolIMMU HAyYHBIMHU MOHSATH-
SIMHU: IPOCTPAHCTBO, BpeMsl, MaTepus (BELIECTBO, MOJIE), ABMKEHUE, CUIIA, DHEPTUS;

* BBIIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJArarmlux (GU3NUECKUX 3aKOHOMEP-
HOCTEH 1 3aKOHOB;

* CaMOCTOSITENBHO TUIAHUPOBATh U IPOBOAUTH (PU3MUECKUE IKCIIEPUMEHTHI,

* XapaKTEepU30BaTh III0OATBHBIE MPOOIEMBI, CTOSIINE MEePE] YETOBEYECTBOM: SHEPTeTHU-
YeCKHe, ChIPbEBhIE, SKOJIOTHYECKHUE U POJIb (PU3UKU B PEIICHUH ITUX MPOOIEM;

* pemiaTh MPaKTUKO-OPUEHTUPOBAHHBIE KaUeCTBEHHBIE M pacueTHbIC (PU3NYECKUE 3aaun
¢ BBIOOpPOM (pU3MYECKOW MOJENH, MCIMOJNb3Yys HECKOIbKO (DM3MUYECKUX 3aKOHOB WM (OpPMYI,
CBSI3BIBAIOIIMX U3BECTHBIC (PU3NUECKHE BEIIMUNHBI;

* OOBSICHATH TPUHIUIBI PA0OTHl U XapaKTEPUCTUKU HM3YYCHHBIX MAIWH, TPUOOPOB U
TEXHUYECKHUX YCTPOICTB;

* OOBSICHATH YCJIOBHS IPUMEHEHUsI (PU3UUECKUX MOJENICH TIPH pPelIeHHH (U3UIECKUX 3a-
Ja4, HaXOJIUTh aJeKBAaTHYIO MPEITIOKEHHOM 3aaue (PU3NIecKy0 MOJIENb, pa3pemiaTs npoodiemMy
Kak Ha OCHOBE UMEIOLIUXCS 3HAHUM, TaK U IPU IOMOIIU METOJOB OLIEHKHU.

®U3UKA U ECTECTBEHHO-HAYUYHBINH METO/I IO3HAHUA TPUPO/IbI
Ilpeomemmnuvie pezynvmamut 0céoenun memovl NO3601AI0M:

— JIaBaTh OIpe/eNieHUs] MOHATUM: (pr3rueckas BenTuYnHa, GU3NUECKUN 3aKOH, Hay4yHas TUIIOTe-
3a, MOJIeNb B (PU3UKeE, DJIEMEHTapHas 4acTula, GyH/1aMEeHTaIbHOE B3aUMOICHCTBUE;
— MPUBOJUTH IPUMEPHI 00BEKTOB U3yUeHUs (DU3UKHY;
— MPHUBOAUTH Oa30BbIe (PU3MUECKUE BEIIMUUHBI, KPATHBIE U JJOJIbHBIC €TUHHIIBI, OCHOBHBIEC BUIbI
(byHaaMEeHTaBHBIX B3aUMOACUCTBUI, X XapaKTePUCTUKH, PAJUYC EHCTBHS;
— OIKCBIBATH U MMPUMEHATh METO/Ibl HAYYHOTO MCCIIEJOBAHUS B (PU3HKE;
— JleNaTh BBIBOJBI O TPAHUIIAX MPUMEHUMOCTH (PU3MUECKUX TEOpHil, X MPEEMCTBEHHOCTH, CY-
IIECTBOBAHUY CBSI3€H U 3aBUCUMOCTEN MEX Ty (PU3UUECKMMH BEITHUUMHAMU;
— pa3auyaTh MpsIMbIE U KOCBEHHbIE N3MEPEHUs (PU3MUECKUX BEIUYMH; TOHUMATh CMBICT abco-
JIFOTHOM M OTHOCUTEIBHOM MOTPEIIHOCTEN N3MEPEHUS,
— MHTEPHPETHPOBATh HU3NYECKYI0 MH(DOPMAIHIO, TOJYYECHHYIO U3 Pa3HBIX HCTOUHHKOB.



MEXAHHUKA

IIpeomemmnole pe3ynbmamol 0C80EHUS MEMbl NO36OAIOM:
— JaBaTb OHpeZ[e.HeHI/ISI HOHSITI/II>’IZ MEXaHUYCCKOC ABUKCHUC, MaTepI/IaJ'IBHaSI TO4YKa, TCJIO0 OTCUC-
Ta, CHCTEMa OTCYETa, TPACKTOPHS, MOCTYyMATeIbHOS ABMKCHHE, BpAIlaTEIIbHOE ABM)KCHUE, PaB-
HOMEpHOE TIPSIMOJIMHEHHOE TBUKEHUE, PABHOYCKOPEHHOE MPSMOJIUHEHHOE IBIKEHUE, CBOOO-
HOE TaJCHUE, OTHOCUTEIHHOCTh MEXaHMUYECKOTO JBM)KCHHS, MHEPIIMAIbHAS CHUCTEMa OTCUETa,
WHEPTHOCTb, IICHTP TSHKECTH, HEBECOMOCTb, Ieperpys3kKa, IIEHTP Macc, 3aMKHYTasi CUCTEMa, peak-
THBHOE JBMKEHHE, YCTOWYMBOE, HEYCTOMUYMBOE U O€3pa3InyHOEC PAaBHOBECHS, aOCOJIFOTHO TBEP-
JI0€ TeJO, THAPOCTATUYECKOE JIaBJICHHWE, KoJieOaTeabHOE IBMIKEHHE, KoJieOaTeIbHas CHUCTEMa,
BBIHYXK/ICHHBIC KOJICOaHMs, MEXaHUYECKHI pe30HAHC, BOJHA, BOJHOBASI MIOBEPXHOCTb, JIy4, MY-
3bIKaJIbHBIA TOH;
— HCIOJB30BaTh TAOIWYHBIN, rpadUUeCKUil U aHATTUTUYECKUN CIIOCOOBI ONMMCAHUS MEXaHUYe-
CKOI'O IBUXKCHUAI,
— aHaIM3UpPOBaTh TpaduKU PAaBHOMEPHOTO M PAaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JBHKEHUH,
YCIIOBUSI BO3HUKHOBEHHUSI CBOOOJHBIX KOJeOaHUN B KoJieOATENbHBIX CHUCTEMax, 3aBUCUMOCTHU
MPOEKIUNA CKOPOCTU U YCKOPEHUSI TApMOHUYECKH KOJICOIONIeNCs TOUKH OT BPEMEHH, IIPOIECCHI
MIPEBPAICHHS SHEPTHH IIPH TAPMOHUYECKHUX KOJIeOaHUSIX, IIOTEPH SHEPTHH B peajbHbIX KojeoOa-
TCJIBHBIX CHCTEMaXx, OCO6CHHOCTI/I paCHpOCTpaHeHHﬁ Honepequx 158 HpO[[OJIBHI:IX BOJIH B cpe-
Jax, 3BYKOBI)IX BOJIH, OCHOBHBIC XapaKTepI/ICTI/IKI/I 3By1<a;
— TPUBOAWUTH OIpEIeNeHUs] (PU3MUECKUX BEIMYMH: INEpPEMEIICHUE, CKOPOCTh, MPOIIeHHBIN
yTh, CPEIHSS CKOPOCTh, MTHOBEHHAsI CKOPOCTh, CPEIHSS IyTeBasi CKOPOCTh, CPEAHEE YCKOpe-
HUE, MTHOBEHHOE YCKOpPEHHUE, YCKOpEeHHEe CBOOOIHOTO MaJieHus, IEPHOJ] U YacTOTa oOpalleHus,
yIJI0Basi CKOPOCTh, IEHTPOCTPEMUTENBHOE YCKOPEHHUE, Macca, CHIIa, Chjla TSKECTH, IepBasi Koc-
MUYecKasi CKOPOCTh, CHJIa YIIPYTrOCTH, BEC Tella, CHJIa TPEHHsI MTOKOsI, CHJIa TPEHUS CKOJIBKEHUS,
UMIyJIbC MaTepuanbHONW TOYKH, paboTa cuibl, MomHocTh, KIIJl MexaHu3Ma, mMexaHudeckas
DHEprusi, KHHETUYECKasi YHEPrusi, MOTCHIIMATbHAs SHEPTUs, MOMEHT CHIIbI, TJIEUO CHJIBI, CHJIa
JaBIIeHUs, cujla ApXumena, mepuoj, yactota u (aza KojedaHuM, JJIMHA BOJHBI U CKOPOCTh €€
paCHPOCTpaHeHI/ISI; 3aIIUChIBATh CAMHUIIBI I/ISMCpeHI/ISI (1)I/I3I/I‘-ICCKI/IX BCJIMYHH B CI/I,
— (opMyITHpOBaTh: 3aKOH CIIOKEHUSI CKOPOCTEH, TPUHITUT (3aKOH) WHEPIIUH, 3aKOHBI Hpl0TO-
Ha, IPUHLUII CYNIEPIO3ULMHU CUJI, IPUHIUI OTHOCUTENbHOCTH ["anmies, 3akonbl Kemiepa, 3akoH
COXpaHEeHUs] UMIYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOH ['yka, TeopeMy O KUHETHUECKON
DHEPruM, 3aKOH COXPAHEHHS MEXaHWYECKOW HHEpruH, MEePBOE U BTOPOE YCIOBHUS PaBHOBECHS
TBEPJOro TeJa, MPUHIIUI MUHUMYyMa NOTeHIIUAIbHOU dHepTuu, 3aKoH Ilackans, 3akoH Apxume-
1la, YCIIOBUE TUTaBaHUS TE,
— BBIJACIIATH OCHOBHBIC HpI/ISHaKI/I (1)I/I3I/I"IeCKI/IX MO)ICJ'IG?I, I/ICHOJ'IBSYCMI)IX B MCXAaHHKC: MaTepI/I-
albHAsl TOYKA, WHEPIMAIBbHAS CHCTEMa OTCYEeTa, CBOOOJHOE TeO, 3aMKHYTas CHUCTeMa, a0co-
JIFOTHO TBep]Ioe TECJI0, nACaJIbHas XUIKOCTD, FapMOHI/I‘-IeCKI/Ie KOJ'Ie6aHI/I${, HPY)KPIHHI)II;'I MasiITHHK,
MaTEeMaTUYECKU MasTHUK, — OINHUCHIBATh SKCIIEPUMEHTHI: TI0 U3MEpeHnt0 Kod(duimenrta Tpe-
HUS CKOJIBKEHHUSI, TI0 H3yUYEHUIO OCHOBHBIX TMOJIOKEHUN CTAaTUKU M THAPOCTATUKH, 10 HAOIOIe-
HUIO U U3YUYEHUIO OCOOCHHOCTEH KOJIe0aTeNbHOTO U BOJTHOBOTO JIBIKEHUH; (hDyHIaMEHTaJIbHbIC
onbIThl ["anunes, Kapennuia u ap.
— OHpC,Z[GJ'ISITB IIOJIOKCHUEC TEJIa Ha IINIOCKOCTHU B HIOGOﬁ MOMCHT BpeMCHI/I, paCCManI/IBaTB CBO-
OonHOE TMajieHne Tel 0e3 HadaJbHOW CKOPOCTH, MpeoOpazoBanus ['anmies, IBIKEHHE Teia 1o
OKPY>KHOCTH C TIOCTOSIHHOW TT0 MOJIYJIFO CKOPOCTBIO, OCHOBHYIO (TIPSMYIO) U OOpaTHYIO 3a/1auu
MEXaHUKH, TBIKCHHE WCKYCCTBEHHBIX CITYTHHKOB 3€MJIM, OCHOBHBIE CBOMCTBA PaOOTHI CHJIBI,
KHHETHUYECKOW SHEPTUH, OTIIMYHSI IIOTSHIIMATLHON YHEPTUU OT KHHETUYECKON YHEPTHH;



— MOJy4yaTh YPaBHEHHUs JBHKEHHUS IPy3a HA NPYKUHE U JBUKECHHUSI MATEMaTH4YECKOTO MasiTHU-
Ka;
— 3anMchbIBaTh KMHEMATHYECKUE YPAaBHEHUS PABHOMEPHOI'O M PABHOYCKOPEHHOrO IMPSMOJIU-
HENHOTO JIBU)KEHUS, PABHOMEPHOTO JIBUJKEHUS 110 OKPYKHOCTH, YPAaBHEHUE FAPMOHUYECKUX KO-
neGaHMii, ypaBHEHUE ABMXKEHUS JUIS BBIHYKACHHBIX KoJeOaHMH, GOpPMYIIbI Ui pacueTa MepHo-
JIOB KOJIeOaHU MPYKMHHOTO U MAaTEMAaTUYECKOT0 MasSTHUKOB;
— pa3iInyaTh F€OLEHTPUYECKYIO U MEIIMOLEHTPUYECKYIO CUCTEMBI OTCUETA;
— IPUBOJUTH 3HAYEHUS: YCKOPEHHUs CBOOOIHOTO MaJeHHs BOIM3M MOBEPXHOCTU 3EMIIH, TPaBU-
TAIMOHHOM MOCTOSIHHOM, TIEPBOM U BTOPO KOCMHUYECKUX CKOPOCTEN ISl 3EMIIH;
— MPHUMEHATH MOJTy4YEeHHBIC 3HAHUS MPH ONMCAHUU YCTPOWCTBA M MPHUHIIMIA ACUCTBUS MPUOO-
pOB (Hampumep, ITUHAMOMETPA), MIPH OOBSICHEHUU SIBJICHUN, HAOIIOAAEMBIX B MIPUPOJE U OBITY
(Harpumep, posib CUJI TPEHUS B ABUIKEHUU Tell), IPU PELICHUU 3a]1ad.

MOJIEKYJISIPHASA ®PU3UKA U TEPMOJUHAMUKA

IlIpeomemmuoie pezyiomamost 0C60€HUA MEMbL NO360IAION:

— J1aBaTh OIpe/esIeHHs] OHATUN: TepMOJUHAMHYECKAs CHCTEeMa, TEIUIOBOE (TepMOIU-
HAMHUYECKOe) paBHOBecHE, aOCONIOTHBIA HYNIb TEMIEPaTypbl, M30MPOIECC, U30TEPMUUYECKUH,
M300apHBIA, N30XOPHBIN U aTuabdaTUYECKUN MPOIECCH, TEINIO0OMEH, TEIION30IMPOBAHHAS CH-
CTeMa, TEeIUIOBOW JBUTaTelb, 3AMKHYTBIN IIMKJI, HEOOPATUMBIN IIPOIIECC, HACBIIICHHBIN Tap

— TIPUBOJUTH OTpeNeIeHus] (PU3MUECKUX BEJIWYMH: OTHOCUTEIbHAs MOJEKYJIsIpHas (MIn
aTOMHasl) Macca, KOJIMYECTBO BELIECTBa, MOJISIPHAsl Macca, TeMIlepaTypa, BHYTPEHHSSI SHEprus
UJEANBHOTO Ta3a, CPeIHEKBaApaTHUHAsA CKOPOCTh, Haubosee BEPOsTHAsE CKOPOCTh, KOJIUYECTBO
TEIUIOTHI, yJeNbHAasl TEIJIOEMKOCTh BEIIECTBA, TEIUIOEMKOCTb Te€ja, MOJIApHAs TEIIOEMKOCTH
BemecTBa, KIIJ[ TemoBoro aBuraTens, yaeiabHas TEMJoTa NapooOpa3oBaHUs KHUJIKOCTH, abco-
JIOTHAsi U OTHOCHUTEJIbHAS BIIAXKHOCTh BO3/1yXa, TOUKA POCHI,, YAEJIbHAs TEIUIOTA IUIABJICHUS; 3a-
NUCHIBaTh €MHULIBI U3MEpeHus pusndeckux BeanuuH B CU;

— (opmynupoBaTh U OOBSACHATH OCHOBHBIE MMOJOXEHHUS MOJIEKYJSPHO-KHHETHUYECKON
TEOpUHU CTPOCHUS BEILIECTBA;

— HaONroAaTh U OOBICHSTH SIBJICHUS: OPOYHOBCKOE JBHKEHUE, TUPPy3Usi, UCTIapeHue,
KOHJEHCallUs, CyOnuManus, KUIEHUE, MUIaBJIeHHe, KpUCTAJIN3alus, aHU30TPOINUsS MOHOKpH-
CTaJlIOB;

— KJIacCU(HIMPOBATh arperaTHbIe COCTOSIHUS BEIECTBA, XapaKTepPU30BaTh W3MEHEHMS
CTPYKTYpBI arperaTHbIX COCTOSHUI BellecTBa Mpy (pa3oBhIX Mepexoax;

— (opMynupoBaTh: HyJIEBOH 3aKOH TEPMOAMHAMUKH, 3aKOoH boitngs—Mapuorra, 3akoH
['eii-JIroccaka, 3akoH [llapis, oObeAMHEHHBIN Ta30BbIi 3aKOH, 3aKOH J[ambTOHA, 3aKOH COXpaHe-
HUS DHEPTUH, IEPBBIA U BTOPOW 3aKOHBI TEPMOJIMHAMUKH;

— IMOHUMAaTh CMBICI: ypaBHeHus1 KnaneiipoHa, ypaBHEHHUsI COCTOSTHUSI MI€aIbHOIO Tras3a
(ypaBHenust MenaeneeBa—Kitaneiipona), ocHoBHoro ypasHeHuss MKT, ypaBHeHHs TENIOBOIroO
Oaianca;

— BBIJICTISATH OCHOBHBIE MPU3HAKHN (PU3NYECKUX MOJIENIEH, UCTIONb3yEeMbIX B MOJIEKYJISIp-
HOU (U3MKe: TepMOJAMHAMHUYECKasi CHCTEMa, PABHOBECHOE COCTOSIHME CHCTEMBbl, PaBHOBECHBIH
IIPOLIECC, TEMJIOU30JUPOBAHHAS CUCTEMA, MJCAJIBHBIN Ta3, WJCAIbHBI TEIUIOBOW JIBUraTellb,
uuki Kapno;

— UCIOJIB30BaTh CTATHUCTUYECKUI MOAXOA JJIA ONHUCAHMS IMOBEAEHUS COBOKYITHOCTH
0OJIBIIOrO YMCla YacTHULl, BKIIOYAIOIIMI BBEJIEHHE MUKPOCKONUYECKUX U MAKpPOCKOIHMYECKHX
apamMeTpoB; TEPMOJUHAMUYECKUM METOJ MPU PACCMOTPEHUU CBOMCTB MAKPOCKOMUYECKUX TEI



0e3 npeacTaBiIeHU 00 X BHYTPEHHEM CTPOCHHH; YPAaBHEHHE TETUIOBOTO OajaHca MpH PEIICHUH
3az1ay;

— OMHCHIBATH SKCIIEPUMEHTHI: TI0 HAOIIOACHUIO U N3YUYEHHIO U30IIPOLIECCOB, TI0 U3MEpe-
HUIO YJEJIbHON TEMJIOEMKOCTH BEILECTBA; OIbITHI, WJUIFOCTPUPYIOLIUE U3MEHEHHE BHYTPEHHEU
SHEPTUU Tejla MPH COBEpIIEHUH paboThl; pyHaaMeHTanbHbIe onbITh L TepHa, [Ixoyns u ap.;

— OOBSICHSTH Ta30BbIE 3aKOHBI HA OCHOBE MOJICKYJIIPHOKUHETHYECKOH TEOPUU CTPOCHHUS
BEILECTBA, 3aBUCUMOCTh JABJIEHUS ra3a OT KOHLUEHTpPALUUU €ro MOJEKYJI U TEeMIEpPaTypbl, CBA3b
TEMIIEpaTypbl U CPEIHEH KMHETUYECKON HEPrUU XAaO0TUYECKOIO JBUKEHUS MOJIEKYJ, CTPOCHHE
U CBOICTBa TBEpJbIX U aMOPGHBIX Tel, rpaduueckuil cMbICT paboThl, HEBO3MOKHOCTH CO3/IaHUs
BEYHOT'O JIBUTATENsI, HEOOPAaTUMOCTh TEIJIOBBIX SIBJICHUH, MK KapHO, mpoleccsl, mpoucxomas-
IMe B UCaIbHON XOJOAMIBLHON MaimHe, padoTtaromiei no nukiy KapHo, 3aBUCMMOCTD TeMIIe-
paTypbl KUIIEHUS XKUAKOCTU OT BHEUIHETO JIaBJICHMUS;

— MPUMEHSTH NEPBBIA 3aKOH TEPMOJUHAMUKHU K U30IPOLIECCAM;

— o0cyKaaTh IpUMEHEHHE aauabaTHYecKuX MPOIeCCOB B TEXHUKE (IPUHIIMIT ACHCTBUS
JU3EJIbHOTO JIBUTATEJNs ), SKOJIOTHYECKHe MPoOIeMbl HCIIONIb30BAHMS TEINIOBBIX MAIIUH, 3HaYe-
HUE BJIQKHOCTH BO3/yXa B KU3HH YEJIOBEKA;

— MPUBOAUTH 3HAUEHUS: TOCTOSHHOW ABOraJpo, YHUBEPCAIbHOI ra30BOM MOCTOSIHHOM,
MOCTOSTHHOM boyMana;

— NPUMEHSATH OJIyY€HHbIE 3HAHUS IIPU ONMCAHUM YCTPOMICTBA M IMPUHLMUIA JEHCTBUS
npuOOpoB (HarpuUMep, TEPMOMETPA, KAJIOPUMETPA, KOHAECHCALIMOHHOTO TUIPOMETPA, BOJIOCHOTO
TUTPOMETpa, ICUXPOMETpA), TEIJIOBBIX MAIIWH, NPU OOBSICHEHUM SIBJICHHUM, HaOII0OJaeMbIX B
HpUpOJIe U OBITY, IPU PELICHUHU 3ajay.

OCHOBBI JIEKTPOAUHAMMUKHU. KOJIEBAHUA 1 BOJIHBI. OIITUKA

Ilpeomemmnuie pe3ynvmamaol 0c60eHUA MEMbl NO360NAIOM:

— JaBaThb ONpPEACNECHUS IMOHATHI: IEKTPU3ALHUs TeJl, dJIEKTPUUECKUH H30JUPOBAaHHAsS
CUCTEMA T€J, DJIEKTPUUECKOE T0JIE, IMHUU HANPSIKEHHOCTU IEKTPOCTATUYECKOTO IOJIs, OJHO-
POZIHOE BJIEKTPUYECKOE I0JI€, SKBUIIOTEHIIMAIbHAs MTOBEPXHOCTh, CBOOOJHBIE U CBA3aHHbBIC 3a-
pAABI, KOHIEHCATOp, MOJIApU3aLuUs TUAJIEKTPUKA, AJIEKTPOCTaTUYECKass WHIYKIMS, dJIEKTpHue-
CKUH TOK, CTOPOHHHE CHJIbI, 3JIEKTPOJUTHYECKAs JHUCCOLMALMsI, UOHU3ALMS ra3a, MarHUTHOE
B3aMMOJICICTBYE, TUHUN MarHUTHOM MHIYKIIUH, OJHOPOJHOE MarHUTHOE MO0JI€, 3JIEKTPOMarHuT-
Hasl MHIYKLWS, UHIYKIMOHHBIM TOK, CAMOMHJIYKIIMS, KOJeOaTeNbHbIH KOHTYP, BBIHYXKICHHBIE
3IIEKTPOMArHUTHbBIE KOJIEOaHUs, IEPEMEHHBIN TOK, 3JIEKTPOMAarHUTHOE T10JIe, JICKTPOMAarHUTHAs
BOJIHA, MOJAYJISALMS, JIMH3A, TJIaBHBIM (OKYC JMH3bI, ONTUYECKUHA LEHTP JIMH3bI, (poKanbHas
IUIOCKOCTh JIMH3BI, aKKOMOJAIMS, TUCTIepCHsl, MHTep(epeHIIHs, KOTepEeHTHbIE HICTOUHUKHU CBETA,
nudpaxuus,;

— MPUBOAMUTH ONpPENENeHNUsS (PU3NUECKUX BETUYMH: JIECKTPUUECKUN 3apsl, dJIeMeHTap-
HBIM AJIEKTPUYECKUI 3aps]l, HANPSIKEHHOCTh 3JEKTPOCTATHUYECKOrO MOJs, IUIJIEKTpUYecKas
MPOHUIIAEMOCTh CpPEeIbl, MOTEHLUHUAT 3JIEKTPOCTATUYECKOTO TIOJsI, Pa3sHOCTh MOTEHLUAJOB,
AIIEKTPOEMKOCTh YEAUHEHHOIO IPOBOJHHUKA, MIEKTPOEMKOCTh KOHJIEHCATOpa, CHJIA TOKA, COIIPO-
TUBJICHUE TPOBOJHMKA, yJIE€IbHOE CONPOTHUBICHHE MPOBOJHUKA, pabOTa M MOIIHOCTb 3JIEKTPH-
gyeckoro Toka, JJ[C ucrouHMka TOoKa, MOAYJIb MarHUTHOM MHAYKLMH, cuia AMmepa, cuna Jlo-
pEHIla, MarHUTHAsl MPOHMUIIAEMOCTb CPEZlbl, MArHUTHBII MMOTOK, MHAYKTUBHOCTh KOHTYpa, ACH-
CTBYIOIIIME 3HAYEHHS CUJIbI TOKA M HAMpPsDKEHUS, KOOPOUIMEHT TpaHchopMaluu, AJIMHA U CKO-
POCTh pacpOCTPAHEHHUSI JIEKTPOMAarHUTHOM BOJIHbI, HHTEHCUBHOCTb 3JIEKTPOMAarHUTHOM BOJIHBI,
a0COIOTHBIA M OTHOCHUTEIbHBIA MOKAa3aTeNN MpeNoMIIeHUs, (OKYCHOE PAcCTOSHUE M ONTHYe-



CKas CWJIa JIMH3BI, JINHEWHOC YBEIUYECHHE TOHKOM JIMH3BI, YTOJI 3PCHMS; 3alMChIBATh €IVMHUIIBI
u3MepeHus gusnueckux BennynH B CU;

— 3amuChIBaTh (HOPMYIIBl ONPEACICHUS YHEPTUHU 3apsSHKEHHOTO KOHJIEHCATOpa U 00beM-
HOW TIOTHOCTH 3JIEKTPHUYECKOTO TIOJISL, SHEPTHH MAarHUTHOTO IOJI TOKA, MONy4YaTh (GopMyiIy
JUIsl pacyeTa: paboThl CHJI OJTHOPOJAHOIO 3JIEKTPOCTATUUECKOIO MOJIS;

— paccMaTpUBaTh OCHOBHBIE CBOWCTBA 3JIEKTPUUYECKHX 3apsAA0B, CMbICI TEOpUIl OIM3-
KOJIEHUCTBHS U 1abHOAEHUCTBHS, OCHOBHBIE CBOICTBA JIEKTPUUECKOT0 HOJIs, CBSA3b MEXIY paldo-
TOM CHJI OZHOPOIHOIO 3JIEKTPOCTATUYECKOTO IOJISA U MOTCHIMAIbHOW dHEPrues TOYEHYHOro 3a-
psiaa, CBA3b MEXKAY HaNPSKEHHOCTBIO 3JIEKTPUYECKOTO OIS U PA3HOCTHIO NOTEHLINAJIOB, CBOM-
CTBa IPOBOJHUKOB U JTUAJIEKTPUKOB B AIEKTPOCTATUYECKOM I0J€, NEHCTBUS 3JIEKTPUUYECKOIO
TOKA, I0CJIEI0BaTENIbHOE, NapalIeIbHOE U CMEIIAHHOE COEAMHEHMS IPOBOJHUKOB, MarHUTHBIE
CBOICTBa BEILECTBA, OCHOBHBIE CBOMCTBA BUXPEBOI'0 3JIEKTPUYECKOIO IOJIS, CHEKTP 3JIEKTPO-
MarHUTHBIX BOJIH, HPUHLMUIBI PaJUOCBSI3U U TEJIEBUICHMS, 3aKOH HE3aBHUCHUMOCTH CBETOBBIX
IIy4KOB, XOJ CBETOBOIO Jy4a 4epe3 IJIOCKONAapaJICNIbHYIO IUIACTUHKY U TPEYTOJIBHYIO IIPU3MY,
IJ1a3 KaK ONTUYECKYIO CUCTEMY, METOJIbl U3MEPEHHUSI CKOPOCTH CBETA,

— OOBACHATH: 3aBUCHUMOCTD 3JIEKTPOEMKOCTH IIOCKOI'0 KOHJIEHCATOpa OT IUIOIIAH I1j1a-
CTHH U PacCTOSHUS MEKJY HUMH, BOSHUKHOBEHHE YHEPIMH DIEKTPUUECKOIO MO 3apsSHKEHHOIO
KOHJIEHCATOpa, YCJIOBUSI BO3SHUKHOBEHHS U CYILIECTBOBAHUS 3JIEKTPUUECKOTO TOKA, 3aBUCUMOCTh
COINPOTUBIICHUS MPOBOJHUKA OT TEMIIEPATYypbl, SJEKTPOHHYIO MMPOBOJUMOCTh METAJUIOB, 3JIEK-
TPOIIPOBOJHOCTh 3JIEKTPOJIUTOB, JIEKTPOJIU3, INEKTPUUECKUIN pa3psia B razax, BOSHUKHOBEHUE
CaMOCTOSITEJIbHOTO U HECAMOCTOSITEIILHOTO Pa3psiioB, HOHU3ALUIO 3JIEKTPOHHBIM yIapOM, 3JI€K-
TPUYECKHI TOK B BaKyyMe, BO3HUKHOBEHHE COOCTBEHHON M TNPUMECHOMW MPOBOAMMOCTH MOJIY-
IIPOBOJAHMKOB, paJUallMOHHBIE MOsiIca 3€MJIM, BOSHUKHOBEHUE HEPIMH MATHUTHOIO IOJIS TOKA,
CBOOOJIHBIX AJIEKTPOMArHUTHBIX KoJeOaHMi, CBA3b (U3NUYECKUX BeMU4YMH B (popmysie TomcoHa,
IPOIIECCHl MPU FAPMOHUYECKUX KOJIEOaHUAX B KojeOaTeIbHOM KOHTYpE, IPEeBpaIleHUs] SHEPTHH
B K0JIeOATEIbHOM KOHTYpe, BOBHUKHOBEHUE 3JIEKTPOMArHUTHOM BOJIHBI, CBS3b (DU3HYECKHUX Be-
JUYMH B (pOpMyJie TOHKOM JIMH3BI, TPaBUJIO 3HAKOB MPU UCIIOIB30BaHUU (OPMYJIIbl TOHKOM JIMH-
3bl, A1€(QEKTHI 3pEHUsI U UX KOPPEKIHI0, 00pa30BaHNE MHTEPPEPEHIMOHHON KapTUHBI B TOHKUX
TJICHKAX, TUPPAKIMIO0 CBETa HA TTMHHOM Y3KOi1 menu, oopazoBanue msaTHa [lyaccona;

— W3y4aTh JEeMCTBHE MAarHUTHOI'O MOJIS Ha IPOBOJHUK C TOKOM, paMKy C TOKOM U JBHU-
HKYIYIOCS 3apsKEHHYIO YacTHUILy, MATHUTHOE B3aUMOJICHCTBUE TIPOBOJHUKOB C TOKAMH;

— (hopMyIHpPOBATh: 3aKOH COXPAaHEHHUs AIIEKTPUUYECKOTo 3apsa, 3akoH KyioHa, nmpuH-
IIUII CYNEPIO3ULINH dIEKTPUIECKUX ToseH, nepBoe npasuiio Kupxroda, 3akon Oma ais yqactka
uenu, 3akoH Jhxoyns—IJIenna, 3akon Oma 175 noaHoOM 1enu, 3akoH OMa Juisl yyacTKa LENH, Co-
nepxamtero O/1C, npuHIUN Cyneprno3uMyd MarHUTHBIX MOJIEH, MpaBujo OypaBuuKa, MPaBUIIO
JeBOM pykH, 3aKoH Amriepa, 3akoH dapanes (3/1eKTpOMarHUTHOW MHAYKIMM), paBuio JleHua,
3aKOH MPSMOJIMHEHHOTO PAcIpOCTPaHEHMsI CBETa, 3aKOH OTPA’KEHHUS CBETa, 3aKOH MPETOMIICHUS
cBeTa, npuHIMN ['tolirenca, yciaoBUsi HHTEPPEPEHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB, MPUH-
mun [roiirenca—®penens, ycnoBue 1uppakIMOHHBIX MUHUMYMOB;

— MPOBOJUTH U3MEPEHUS CHIIBI TOKA, HANPSYKEHUS U CONPOTUBIICHUS B IEKTPUUYECKOU
LEeny;

— ONKCHIBATh SKCIIEPUMEHTHI: MO 3JIEKTPU3ALMH TET U OOBACHATh MX PE3YJIbTAThI; IO
HaOJIIOACHUIO CUJIOBBIX JIMHUMN 3JIEKTPUUECKOTO MOJIs, 0 U3MEPEHUIO AIIEKTPOEMKOCTH KOH/IEH-
caTropa; 1o HaOJIOJEHUIO TEIUIOBOTO JEHCTBUS JIEKTPUYECKOTO TOKA; 110 HAOJIOJCHUIO KapTHH
MarHUTHOT'O IOJIS; 10 HAOIIOIEHUIO IEKTPOMArHUTHBIX KOJIeOaHMil; 0 HAOMIOJEHUIO U Hccie-
JOBAaHMIO MPSIMOJMHEHMHOIO PacCHpOCTPAaHEHUsS, OTPAKCHMsI M IPEJIIOMIICHUS CBETA, BOJIHOBBIX



CBOMCTB cBeTa; (hyHAamMeHTanbHbIe onbITH KynmoHa, Dpcrena, Amnepa, ®@apanes, ['epra, IOnra,
®penens, HeroTona u n1p.;

— MOJTy4YaTh U ONMUCHIBATH N300paKEHUS MPEIMETa, MOTy4YaeMOro ¢ TIOMOIIBIO TIOCKOTO
3epKaia, COOMPArOIIUX U PACCEUBAIOLIHX JINH3;

— BBIICJATh OCHOBHBIC MPU3HAKH (PU3MUYECKUX MOJEINEH, HCIOIb3YEMbIX B 3JIEKTPOIU-
HaMMKe U OINTHKE: TOUEUHBIH 3apsij, NpoOHBIN 3apsi, TMHUU HANPSHKEHHOCTH JIEKTPOCTaTHYe-
CKOT'O TOJIsl, OJHOPOJHOE MIEKTPOCTATUYECKOE I10JI€, SIKBUIIOTCHIIMAIBHBIE [TOBEPXHOCTH, DJIEK-
TPOHHBIN T'a3, OJHOPOJHOE MATHUTHOE IOJIE, JINHUU MHAYKIMM MAarHUTHOIO IOJIS, WICAJIbHBIN
KoJ1eOaTeNbHbIM KOHTYpP, FrapMOHUYECKasl 3JIEKTPOMAarHUTHAsl BOJIHA, TOUEYHbII HCTOUHUK CBETA,
CBETOBOH JIy4, OJIHOPOJHAsl U M30TPOIHAs CpeJlla, IUIOCKas CBETOBAs BOJIHA, TOHKAs JIMH3a; —
IIPUBOJUTH 3HAYEHHUS,CKOPOCTH CBETA B BAKYYME;

— ONMCBIBATh TAPMOHMYECKUE DJIEKTPOMATHUTHBIE KOJIEOAHUS B LIETSIX, COAEpMKAILUX
pesucrop,

— paccMaTpuBaTh yCTPOWCTBO, IPUHLIMII JAECHCTBUSA U IIPUMEPBI UCIOIb30BAHUS: JJICK-
TPOCKOIIA, 3IEKTPOMETPA, KOHJIEHCATOPOB, I'aJIbBAHUYECKOIO AJIEMEHTA, aKKyMYJIATOpa, peocTa-
Ta, MOTEHIIMOMETPA, BAKYYMHOI'O JIMOJIA, 3JIEKTPOHHO-Ty4YeBONH TPYOKH, 3JIEKTPOJBUIATEINS T10-
CTOSIHHOT'O TOKa, TpaHc(hopMaTopa; MPUHLKI ASHCTBUS TeHepaTopa MepeMEeHHOro ToKa, MJI0CKOo-
ro 3epKaja,

— NPUMEHSATH [0JIyYE€HHbIE 3HAHUS [IPU OOBSICHEHUH SIBICHUMN, HA0JI0Ia€MBIX B IIPUPO-
1ie ¥ OBITY, IIPH PEIICHUH 3ajad.

OCHOBBI CIEIIMAJIbHO TEOPUHA OTHOCHUTEJBHOCTH

Ilpeomemmnuie pe3ynvmamaol 0c60eHUA MEMbL NO360IAIOM:

— JlaBaTh OMNpENENIeHUsl MOHATHNA: COObITHE, COOCTBEHHOE BpeMs, COOCTBEHHas JJIMHA;
— 00cyXJaTh TPYJHOCTH, BOSHUKAIOIIUE MPU PACIPOCTPAHEHUU MPUHLUIA OTHOCUTEIBHOCTH
Ha 3JIEKTPOMAarHUTHBIE SIBICHHUS; CBSI3b MEX 1y dHeprued u maccoil B CTO;

— ONMCBIBATh NPUHIMIIAAIBHYIO CXEMY omblTa Malikenbcona—Mopiu;

— (popmynuposats noctynarsl CTO;

— paccMaTpuBaTh OTHOCHTEIBHOCTb: OJHOBPEMEHHOCTU COOBITHH, IPOMEXYTKOB Bpe-
MEHHU U PaCCTOSTHUM;

— 3anuchIBaTh (POPMYJIbI ONPEIENIEHUS PEISITUBUCTCKOIO UMITYJIbCa, MOJHON SHEPTUH U
sHeprun nokos B CTO; ocHoBHON 3akoH nuHamuku B CTO; pensTUBHCTCKOE COOTHOILIEHUE
MEXly SHEPTUEN U UMITYJIbCOM.

KBAHTOBAS ®U3UKA. PUBUKA ATOMA U ATOMHOI'O AJIPA

IIpeomemmnoie pe3ynvmamol 0C60EeHUA MEMbL NO36ONAIOM:

— JaBaTh OINpeAeNeHUs MOHATHI: TeroBoe unydeHue, Gpororpdekt, KOpmycKyIIpHO-
BOJIHOBOH JTyajn3M, U30TOINBL, siAepHas peakuus, 1e(eKT Macchl, JHEPreTUUECKU BhIXO SAep-
HBIX peakiuil, enHas sAepHas peakius, KpuTH4eckas Macca, MIOHU3UPYIOllee U3JIydeHue, dJie-
MEHTapHas 4acTulla, aHHUTUJIISIIIHS;

— OMNMUCHIBATh KBAHTOBBIC SIBICHUS, MCIONB3Ys (PU3UUYECKUE BEIMYMHBI U KOHCTAHTHI:
SHEprus KBaHTa, mocTostHHas [lnanka, paboTa BbIX0O/a JIEKTPOHOB, SHEPTHS U UMITYJILC (POTOHA,
DHEPrusl MOHU3ALMU aToMa, IEPUOJ MoJIypacnaaa, 3apsAJ0oBOe U MacCOBOE YNCia, aTOMHAs €/11-
HUIIA MACChl, SHEPTUS CBA3HM aTOMHOTO SiApa, YAeIbHAast SHEPTHsl CBSA3U aTOMHOTO i1pa, KodpQu-
LMEHT Pa3MHOKECHUSI HEMTPOHOB, MOMJIOIICHHAS 1032 U3yYEHHs], MOIIHOCTb ITOTJIOIEHHON J10-
3bl, SKBUBAJICHTHAs [103a; IIPU OMMCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIB3Y-
€MbIX BEJIMYUH, UX 0003HauYeHus M equHULbl u3MepeHus B CU, Haxoquts GopMyIsl, CBSI3bIBa-
IOLIME JAHHYIO0 (PU3MUYECKYIO BETMUMHY C JPYTUMU BETUUYNHAMY;



— OOBSICHATH KOPIYCKYJISIPHO-BOJHOBOW Jyaldn3M CBETa, SIBJICHHE JaBJICHUS CBETa, TU-
nore3y e bpoiis, Bo3HUKHOBeHUE cepun banbmepa;

— TIOHMMATh CMBICJI KBaHTOBOW TuroTe3nl [lmanka, mocrosiHaoN [lnanka; Gpuandeckux
3aKOHOB: BHEIIHETo (hoTor(dexTa, paanoakTUBHOTO pacnaja, COXpaHEHHs SHEPTHH, HJIEKTpHYe-
CKOTO 3apsi/ia, MacCoBOIO U 3apsiIOBOTO YHUCEI; PaJUOAaKTHUBHOIO paclaja; ypaBHEHMsI DWH-
mireiiHa 1 poTtoaddekra; mocrynatoB bopa; mpaBusl KBaHTOBaHMSI, CMELIEHUS Uit aibda-
pacnana u Oera-pacrnaja; OTINYaTh CIOBECHYI0 (OPMYIHUPOBKY 3aKOHA OT €ro MaTeMaTH4YeCKOu
3anucy; 0OBSACHATH UX COJIEp)KaHUE Ha YPOBHE B3aUMOCBS3U (PU3NYECKUX BEITUYHH;

— HU3y4aTh 3KCIEPUMEHTAJIbHO BO3HMKHOBEHHUE HEIPEPBIBHOIO M JIMHEMYATOIO CIEK-
TPOB, sIBIIEHHE BHEIIHETO (oTod(h(dekTa, MpOBOAUTH U3MEPEHHUS ECTECTBEHHOTO PaJAHAIMOHHOTO
¢oHa, uccine0BaHus TPEKOB 3apsHKEHHBIX YacTUIl o ¢oTorpadusm u ap.;

— ommCHIBaTh PyHIaAMEHTANBHBIC ONbIThI CToNeTOBa, JIeOenera, Pesepdopna, bekkepe-
75U 1Ip.;

— BBIJICJISATH OCHOBHBIE MPHU3HAKU (U3NYECKUX MOJIENEH, MCIOIb3yeMbIX B KBAHTOBOM
¢buznke: abCONIOTHO YepHOE TeNo, MOAeNlb aroMa ToMcoHa, MIaHeTapHas MOJIelb aToMa, Ipo-
TOHHO-HEUTPOHHAs1 MOJEJIb AaTOMHOTO S1pa;

— o0cyXJaTh MPUYUHBI «YJIbTPadUOIETOBOI» KaTacTpodbl, KpacHyIO rpaHuiy (HoTo-
addexTa, MoJens atoMa Boxoposa 1no bopy, coctaB pagroakTUBHOTO M3ITydeHUs, (PU3NIECKYIO
npupony anbda-, 6eTa- U ramMma-yueil, CBOHCTBa SIEPHBIX CHJI, YKOJOTHUECKUE TPOOIIEMBI,
BO3HUKAIOIIME IPU HCIHOJIB30BAHMU ATOMHBIX 3JeKkTpocTtaHuui (ADC), myTH pelieHus 3THX
po0JieM, MEePCHEKTUBbBI UCIIOJIb30BAHUS aTOMHOM, MEphl 3aIlMTHl OT PaJMOAaKTUBHBIX H3IIyde-
HUH, IpUMEHEeHNe paJInOaKTUBHBIX U30TONOB, KJIACCU(PUKAIINIO JIEMEHTAPHBIX YacTHIl, (yHIa-
MEHTAJIbHBIE B3aUMOJICHCTBUS;

— paccMmaTpuBaTh YCTPONCTBO, IPUHIIMII JEHCTBUSA U IPUMEPHI UCIIOJIB30BAHMS Fa30pas3-
psaHoro cueruuka ['eiirepa, kamepbsl BuiabcoHa, my3pIppKOBOI KaMepBbl, AEPHOTO PeakTopa, J10-
3UMETpa;

— NPUBOAUTH 3HAUECHUs: MOCTOSIHHON [lnmaHka, Macc 3JIeKTpoHa, MPOTOHA U HEUTpPOHA,
ATOMHOM €/IMHUILIbI MaCCHI;

— NPUMEHSATH MOJIyYE€HHbIE 3HAHUS MIPU OOBSICHEHUH SIBICHUMN, HA0JI0/Ia€MBIX B IIPUPO-
1€ 1 OBITY, IIPU PEILIEHUHU 3a]1a4.

CTPOEHME BCEJIEHHOH

Ilpeomemmnvie pe3ynvmamol 0C60eHUA MEMbL NO3E0IAIONM:

— MO3HAKOMHUTHCS ¢ 00bEKTaMHU U METOAAMU HCCIEIOBAHUS aCTPO(YU3UKH

— JlaBaTh ONPEJEIICHUs MOHATUN: aCTPOHOMMYECKAsl €IUHUIIA, COJHEUHAs! aKTHUBHOCT,
TOANYHBIN Mapajulakc, CBETOBOM roJl, MapCceK, rajJakTHKa,

— paccMmaTpuBaTh (PU3UYECKYIO0 MPUPOIY IMJIAHET 3€MHOM TPYIIIbI, MJIAHET-TUTAHTOB U
ManbiX Ten COJTHEYHON CUCTEMBI,

— MPUBOJIUTH IPUMEPHI ACTEPOHI0B, KAPJIUKOBBIX IJIAHET, KOMET, METEOPHBIX TOTOKOB;

— 00CyX/1aTh TUIIOTE3Y MPOUCXO0KeHU COIIHEUHOM CUCTEMBI,

— OIICHMBAThH PACCTOSHUS 1O KOCMHYECKUX OOBEKTOB, UCIONb3YS MOHATHUS: aCTPOHOMU-
yecKasi €IMHUIA, CBETOBOI rojl, Iapcex;

— paccMaTpuBaTh CTPOCHUE COJHEYHOW aTMOC(ephl, MPUMEPhI MIPOSBICHUS COJIHEYHOM
AKTUBHOCTH M €€ BIIMSIHUSA Ha MPOTEKAHUE MPOILIECCOB HAa HAIIEeH IulaHeTe, CTpoeHue Hamel ['a-
JTAKTUKH, BOJIIOLINI0 BCeeHHOM, NCTIOIB3YA 3JIEMEHThI TEOPUH bOIbIIOTrO B3phIBA;



— OMNHCHIBATh TEOLEHTPUYECKYI0 M TeIUOLEHTPUYECKYI0O CHUCTEMbl MHpa, MPOTOH-
MPOTOHHBIN LMKJ, MPOUCXO i B Henpax CoJIHIA, IBOJIIOIUIO 3BE3/l, UCIIOIB3Ys AUarpaMMy
I'epunpynra—~Paccerna, kpynHomMaciiTabHyo CTpyKTypy Beenennoi;

— 3aMMChIBATh U aHAIM3UPOBATH: 0000IIEHHBII TpeTnii 3akoH Kemnepa, 3akon Credana
— Bonpumana, 3axon Xab60ua;

— CpaBHMBATh 3BE3/Ibl, UCIIOJIB3Ys CIEAYIOIINE TapaMeTphl: Macca, pa3Mep, TeMIepary-
pa MOBEpPXHOCTH;

— YKa3bIBaTh OCOOEHHOCTHU: HEUTPOHHBIX 3BE3]l, YJIHCAPOB, UEPHBIX AbIP, IEPEMEHHBIX,
HOBBIX M CBEPXHOBBIX 3B€3]l, IK30IIJIaHET, PACCESHHBIX U IIAPOBBIX 3BE3HBIX CKOIICHUM;

— MPUBOJIUTH 3HAYCHHUSI: COJTHEUHOU MTOCTOSIHHOM, TOCTOSTHHOM Xa0011a;

— NPUMEHSTH MOJYUYCHHbIE 3HAHUS NMPU OOBSICHEHUH aCTPOHOMHUYECKUX SIBJICHUH, pe-
[ICHUY 3a]1a4.

O0ecneunTh TOCTUKEHUE TUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHHUS OCHOBHOM 00pa3oBa-
TeJIbHON MPOrPaMMBI, CO3J]aTh OCHOBY JUISI CAMOCTOSATEIHLHOTO YCBOCHHS 00y4YaIOUTUMUCS HOBBIX
3HAaHUU, YMEHUH, BUJOB U CIIOCOOOB JAEATEILHOCTU JOHKEH CUCTEMHO-IESTeIbHOCTHBIN MOIXO/.
B cooTBeTcTBUU € 3TUM MOAXOJOM MMEHHO aKTUBHOCTH OOYYalOIIMXCS SBIISETCS OCHOBOH J0-
CTHD)KEHHUS Pa3BUBAIOLINX IIeNiell 00pa30BaHusl — 3HAHMS HE MepealoTcs B TOTOBOM BHUJE, a JI0-
OBIBAIOTCS UMHU B MPOIECCE TTO3HABATEIBHON JAESTEIHHOCTH.

Oonum u3 nymeii nOSbIUEHUS. MOMUBAYUU U IPDEKMUBHOCU Y4eOHOU 0essmelbHOCIU 8
cpeoHell wKoje A611emcs 8KIoYeHUe 00y4arwuxcs 8 y4eOH0-uccie008amenbCcKyo U npoexkm-
HYI0 0esimeslbHOCMb, KOMopasi umeem ciedylouue 0CoOOeHHOCMU.:

1) menu u 3a7a4u STUX BUAOB JIEATEIBHOCTH OMPEAETSIOTCA KaK JUYHOCTHBIMH, TaK U
COLIMATTbHBIMU MOTHBAaMHU OOYYarOMIUXCS. DTO 03HAYAET, YTO TaKas AeATEIbHOCTh JIOJDKHA OBITh
HaIpaBlieHa HE TOJHKO HA MOBBIIIEHHE UX KOMIIETEHTHOCTH B MPEAMETHOI 00JacTH OnpeeieH-
HBIX Y4eOHBIX JUCLMIUIMH, HE TOJBKO HA Pa3BUTHE UX CHOCOOHOCTEH, HO M Ha CO3/1aHuE Mpo-
JyKTa, IMEIOIIETO 3HAYMMOCTD ISl IPYTHX;

2) yueOHO-MCCNe10BaTeNbCKask U MPOEKTHAs ESITEIbHOCTD JI0JKHA ObITh OpraHU30BaHa
TakUM 00pa3zoM, 4TOObI OO0yYaroIIrecss CMOIIM Peau30BaTh CBOM MOTPEOHOCTH B OOILIEHUU CO
3HAYMMBIMH, pe(EepeHTHBIMU TPYIIIaMH OJHOKIACCHUKOB, yuuTened u T. 1. CTposi pa3IudaHOrO
poZia OTHOILEHUS B XOJE IieJIeHANpaBIeHHON, MOMCKOBOM, TBOPUYECKOM M MPOTYKTUBHOM Jes-
TETBHOCTH, MOAPOCTKH OBJIAICBAIOT HOPMAaMU B3aMMOOTHOIIEHUHN C pa3HBIMU JIOIbMH, YMEHU-
SIMU TIEPEXOANTH OT OJHOTO BUA OOIICHUS K APYromMy, MPHOOPETalOT HaBBIKA UHIUBUIYATBHOM
CaMOCTOSITENILHOM pabOThI U COTPYIHUYECTBA B KOJIICKTHBE;

3) opranuzamnus y4eOHO-MCCIIEIOBATEILCKIUX W MPOEKTHBIX padoT oOydaronuxcs obec-
NIEYNBACT COUYETAaHHNE PA3IMUHBIX BHIOB TIO3HABATEILHON NESTEIHLHOCTH. B 9THX BHIAX JesTelb-
HOCTH MOTYT OBITh BOCTPEOOBAaHBI MPAKTUIECKH JIFOOBIE CIIOCOOHOCTH CTApIICKIACCHUKOB, pea-
JIM30BaHBI JIMYHBIC TIPUCTPACTHUS K TOMY WJIH HHOMY BHY ACSTEIHHOCTH.

B pe3ynomame yueono-uccnedosamenvbckou u npoeKmHoil OeamenbHocmu ooyuaro-
wiueca noayuam npeocmasnenue:

* 0 GMIIOCOPCKUX U METOAOJIOTUYECKHX OCHOBAHUAX HAYYHOHU JAESITEIHHOCTH U METO/AX,
MPUMEHSIEMBIX B UCCIIEIOBATENILCKON U MPOSKTHOU JesTeIbHOCTH;

* 0 TaKWX MOHATHUSX, KaK KOHIICTIIUS, HAyYHAs THIIOTe3a, METO/l, SKCIIEPUMEHT, MOJIEIb,
METO/ cOOpa U METOJI aHAITN3a IaHHBIX;

* 0 TOM, Y€M OTIMYAIOTCS HCCIICOBAHUS B TYMAaHUTAPHBIX 00JIACTSAX OT UCCIICIOBAHHUI B
€CTECTBEHHBIX HayKax;



* 00 UCTOpUHU HAYKH;

* 0 HOBEHIIUX pa3paboTKax B 00JACTH HAYKH U TEXHOJIOTHIA;

* 00 HKOJIOTHYECKUX MPOOIeMax M CII0co0ax UX perieHHs;

* 0 IPUMEHEHUH (PU3NYECKHUX 3aKOHOB B OBITY U TEXHUKE.

Buinycknuk cmocem:

* pemaTh 33/a4M, HAXOJAIINECs Ha CTHIKE HECKOJBKUX Y4eOHBIX JAUCIMIUIMH (MEXIIpea-
METHBIC 3a]1a4uH);

* FICIIOJIb30BATh AITOPUTM HCCICAOBAHMS MPH PEHICHUH CBOMX Y4E€OHO-TTO3HABATEIbHBIX
3a1ad;

* UCIOJIH30BATH OCHOBHBIC MPUHIUIBI MPOCKTHOW AEATEIBHOCTU MPU PEIIeHUH y4eOHO-
IIO3HABaTCJIbHBIX 3aJa4 U 3a1a4, BOSBHUKAIOIIHUX B KyJIBTypHOfI n COHHaHbHOﬁ KHU3HU,

¢ [MPUMCHATH 3JICMCHTBI MAaTCMAaTUYCCKOTO MOJCIMPOBAHHA IIPHU PCUHICHHUU HUCCIICA0OBA-
TCJIIBCKUX 3a4a4; 3JICMCHTBI MaTCMAaTUYCCKOI'O aHAJIM3a JJId HHTCPIPCTALIUN PE3YJILTATOB, IMOJIY-
YEHHBIX B X0JI¢ Y4eOHO-HCCIIeA0BATEIbCKOM PadOTHI.

C mouku 3penust popmuposanus YHUBEPCAIbHbIX YUeOHbIX 0elUCmsull, 8 Xo0e 0C80eHUs
npurHyunoes yll€6H0'MCCJl€aOSClm€]ZbCKOZZ u I’lpOeKmHOI:i oesamenvrocmell 6bINYCKHUK HAYYUmcsi.

* (hOpMyIIUPOBATH HAYYHYIO THIIOTE3Y, CTABHUTH LIEJb B PAMKaxX MCCIEIOBAHMS M MPOCK-
TUPOBAHMSI, HCXOJS U3 KYJIBTYPHOU HOPMBI U COOOPA3ysCh € MpelCcTaBIeHUsIMHA 00 obmiem Oia-
re;

¢ BOCCTaHABJIMBATh KOHTCKCTBHI U IIYTU PAa3BUTHA TOro HWJIM HMHOTO BHOA HaquOﬁ AcA-
TEJIBHOCTH, OTPENENsisi MECTO CBOETrO MCCIIEJOBAHUS WM MPOEKTa B 00IIEM KyJIbTYPHOM IpO-
CTPaHCTBE;

* OTCIC)KUBATh M NMPUHUMATh BO BHUMaHME TPEH/bl U TEHACHIUH Pa3BUTHs pa3IMYHbIX
BUJIOB JICATENILHOCTH, B TOM YMCJI€ HAyYHbIX, YUUTHIBATh UX MPHU MOCTAHOBKE COOCTBEHHBIX ILie-
JIeii; * OLIEHMBATh PECYPChl, B TOM YHCJIE U HEMaTepualbHbIe, TaKHe, KaK BpeMsi, HE0OXOI1MbIe
JUI JOCTHXKEHHSI TOCTaBJICHHON 11eNH;

® HAXOOUTDH Pa3JIMYHBIC UCTOYHUKHU MATCPUAJIBHBIX U HEMATCPHUAJIIBHBIX PECYPCOB, IPEaO0-
CTaBIISIONIMX CPEICTBA UIS MPOBEIACHUS WCCIECAOBAHUI M pean3aliy MPOCKTOB B Pa3IMYHBIX
001acTSX JesITeTbHOCTH YeJI0BEKa;

¢ BCTylIaTb B KOMMYHUKAIOWUIO C ACPKATCIIAMH Pa3JIMYHBIX THUIIOB PECYypCOB, TOUHO U
O0BEKTHBHO TPE3CHTYsS] CBOM MPOEKT WM BO3MOXKHBIE PE3YNIbTaThl MCCIEIOBAHUS, C IIEIIbIO
o0ecreyeHns MPOAYKTUBHOT'O B3aUMOBBITO/IHOTO COTPYHHUYECTBA;

* CAaMOCTOSITEJIFHO WJIM COBMECTHO C JPYTMMHU OJHOKJIACCHUKAMH pa3pabaThIBaTh CUCTeE-
My MapamMeTpoB U KPUTEPHUEB OLEHKU 3(P(PEKTUBHOCTH U MPOAYKTUBHOCTH peau3alMy MPOEKTa
WA WCCIIEIOBAHUS HA KaXKJOM dTalle pealn3aluy U 10 3aBepIICHUH paboThl; * aJeKBaTHO Olle-
HUBATh PUCKU pPeaIn3alivi IPOEKTa U IIPOBEIECHUS UCCIEN0OBAaHNS U IIpEeyCMaTpUBaTh IIyTH MHU-
HUMHU3AUN OTUX PUCKOB;

* aJICKBATHO OIICHUBATh ITOCIIE/ICTBUS PEATH3AINN CBOCTO MPOESKTa (M3MEHEHHSI, KOTOPhIE
OH TOBJICUET B KU3HU JIPYTUX JIIOAEH, COOOIIECTB);

* QJICKBATHO OILIEHWBATh JalibHEHIIee Pa3BUTHE CBOETO MPOEKTa WM MCCIEIOBAHUS, BH-
JIeTh BO3MOKHBIE BApUAHTHI IPUMEHEHUS pe3yJIbTaToB.



2.COAEPKXAHUE KYPCA ®U3UKHU
10 kJacc (6849)
Paznen 1.®Pu3NKa U €CTeCTBEHHO-HAYYHBIN MeTO/ MO3HAHUSI MPUPoabI (14)
dusnka — (yHIaMeHTalbHas HayKa o npupone. Hay4nsiii Mmetoa mo3Hanusi. MeToJisl uc-

cienoBaHus (U3NYECKHX sBICHUNA. MoaenupoBanue pU3NUecKuX sSBICHUI U mporeccos. Hayu-
Hble (DakThl ¥ TUnoTe3bl. GU3nyecKre 3aKOHbI M T'PaHULIbI UX IPUMEHUMOCTH. DPusnyeckue Teo-
pPHUM M IPUHIUI cOOTBETCTBUA. Pusnueckue BennuuHsbl. [lorpemuoctu usmepeHuii pusndeckux
BeNUuMH. Ponb U MecTo U3k B (JOpMUPOBAHMM COBPEMEHHOW HAy4yHOH KapTHHBI MUpa, B
MPAKTUYECKOU JIESITETLHOCTH JIIO/ICH.

Paznen 2. Mexanuka (294)
1. Kunemaruka 74.

I'panunel npuMeHUMOCTH  Kiaccuueckoil MexaHuwku. IIpoctpanctBo m Bpems. OTHocu-
TEJIBHOCTh MEXaHH4YeCKoro JBmxkeHusa. Cucremsl orcyera. CKalsipHbIE M BEKTOpHBIE (hrzmye-
CKHEe BenuuMHbl. MarepuanbHas Touka. Tpaekropus, IyTh, epeMeElIeHUE, KOOpAUHAaTa. 3aKOH
OTHOCUTEJIbHOCTH JBUXKEHMs. PaBHOMEpHOE NBU)KEHUE NpsSMOJIMHENHHOoe ABuxkeHue. CKopocTh
PaBHOMEPHOTO IMPSIMOJIMHEHHOIO JABM)KEHHs. YpaBHEHHE PaBHOMEPHOro JBHXeHHUA. I'paduxu
paBHOMepHOro nBuxkeHus. HepaBHomepHoe asmxenue. CpenHsas CKOpocTb. MIHOBEHHas CKO-
pocTb. YcKOpeHHe. PaBHOYCKOpEHHOE ABM)KEHHE. YPaBHEHHE PABHOYCKOPEHHOI'O IBUKCHMSL.
['paduku paBHOYCKOpEeHHOTO ABM>XKEeHMsI. CBOOOAHOE MajieHue. J[BUKeHUe o OKPYKHOCTH C I10-
CTOSIHHOM TI0 MOJYJIIO CKOPOCTHIO. LleHTpocTpeMuTenbHOe yCKOpeHne

2. 3akonbl fuHAaMuKH HeroToHa 44.

SBnenue mHepuuu. Macca u cuna. MHepuuanbHble CUCTEMBI OTcyeTa. B3aumonencTBue
ten. Cnoxxenue cuil. [lepBblit, BTopoii 1 TpeTuit 3akoHbsl HploTOHA.
3.CuJibl B MeXaHuKe S4.
3aK0oH BCEMUPHOTO TAroTeHus. I'paBuTanionHas nocrosiHHas. Cuna Tspkectu. Bec. Hese-
comoctbh. Cuna ynpyroctu. 3akoH ['yka. Cuna Tpenus. Mcrons30BaHue 3aKOHOB MEXAHUKU JJIS
0O0BSICHEHUS IBUKEHUS HEOCCHBIX TeJI U JUIS pa3BUTHSI KOCMHUECKUX HCCIIET0BAaHHM.
4. 3aK0H coOXpaHeHHs UMIIyJibca 34.

Nmmynbsc MatepuanbHOM TOUKH U cUCTEMBI. IMITyNibC Critbl 3aKOH COXPAaHEHHS UMITYJIbCA.
PeakTuBHOE ABMKEHUE.

5. 3aKOH coXpaHeHHs] MeXaHMYeCKOoi IHeprum 44.

Mexanuueckass pabora. MormHocTs. MexaHnudeckast SHEPrusi MaTepUaIbHOW TOYKHU U CH-
crembl. Kunernueckas sueprusi. Pabora cuibl TsokecT. [loTeHIManbHass SHEPTHsS YIPYro Jie-
dbopmupoBanHoro tena. Pabora cun ynpyroctu. [loTeHiinanbHas 3HeEprus Tela B TpaBUTAIIMOH-
HOM M0JI€. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTHH.

6. Craruka 3u.
PaBHOBeCcHE MarepranbHON TOYKH M TBEPIOrO Tesa. BuUibl paBHOBECHS. Y CIOBUS PaBHO-

BecHs. MOMEHT CHUIIBL.
7. OcCHOBBI THAPOMEXaHUKH 34.

Hasnenue. 3akon [lackana. PaBHoBecHe KUIKOCTH U Ta3a. 3akoH Apxumena. [1naBanue
Ten. JIBMKeHre )XUAKOCTH

JeMoHcTpanum. 3aBUCUMOCTh TPAEKTOPUH OT BhIOOpa cucteMbl orcuéra. [lagenue ten B
BO3JyXE U B BakyyMe. SIBiieHne nHepuuu. CpaBHEHHE MacC B3aUMOJEHCTBYOMUX Tea. Bropoit
3akoH Herotona. M3mepenue cui. CrnoxkeHue cuil. 3aBUCUMOCTh CHIIBI YIIPYTOCTH OT Jedopma-
uu. Cunsl TpeHus. YcinoBHUs paBHOBecus Tell. PeakTuBHOe nBmkeHue. [lepexon moreHuuanb-
HOW PHEPTUHU B KHHETUYECKYIO H 00paTHO.
JlaGopaTopHbie padoThI.



1. V3yueHue ABMXEHUS TN IO OKPYXHOCTU TOJ JICHCTBHEM CHIIBI TSHKECTH M CHIIBI YIIPYTO-
CTH.

2. Wsmepenune ko3¢ Huimenta TpeHUs CKOJIbKCHHUS.

3. H3ydenue 3aKoHa COXpaHEHUSI MEXAaHHUUECKOW SYHEPTUU

Pazjnen 3. MoJiekyasipHas ¢puzuka u repmogunamuka (184.)
1.0OcHoBBI MoJIeKYJIsIpHO-KMHeTHYeckoi Teopun (MKT) 3u.

Monexynspuo-kuneruueckas teopusi (MKT) cTpoenus BemectBa u €€ IKCIIEpPUMEHTANb-
HBIE JI0Ka3aTenabcTBa. bpoyHoBckoe nBmkeHue. TermioBoe paBHOBecue. AOCOIOTHAs TeMIlepa-
Typa Kak Mepa CpeIHEeW KMHETHYECKOW DHEpPruM TEIUIOBOrO ABMKEHUS 4acTull BemecTBa. Mo-
Jienb uaeanbHoro rasa. Jlapinenue raza. OCHOBHOE ypaBHEHHUE MOJIEKYIISIPHO-KMHETUYECKON TE€O-
pUU U UACAITBHOIO rasa.

2.YpaBHeHHE COCTOSIHUS ra3a 44.

VYpaBHEeHHE COCTOSAHMS MIICATBHOrO ra3a. YpaBHeHue MenaeneeBa—Kianeipona. M3o-

npotecchl. 1'a30BbIe 3aKOHBI.
3. Bzaumuble npeBpauieHus ;kuakocTu u raza. ’Kuakocru. Tepabie Tena 4 u.
ArperatHble COCTOSIHUS BEILECTBA. B3auMHble mpeBpalleHus KUAKOCTH U rasza. Brax-
HOCTb BO31yXa.
Mopgenb ctpoenus xuakocteil. [loBepXxHOCTHOE HaTsKEHUE.

Kpucrammmueckue u amopdHbie Tena. MexaHHUeCKHue CBOWCTBA TBEpABIX Tel. JKuakue
KpUCTaJUIbI.

4. OCHOBBI TEPMOJAMHAMHUKH 74.

Buytpennsas sneprus. Pabora u Teronepenadya Kak crocoObl U3MEHEHHUsS] BHYTPEHHEN
SHEpPruu. YpaBHEHUE TersioBoro Oananc. [lepBblil 3aKOH TepMOAMHAMHUKU. ATuabaTHBIA MPO-
niecc. HeobpatumocTs TemnoBbix nporeccoB. [Tpunnmmne! aerictBus u KI1/] TemnoBeix MamivH.

JlemoncTpanuu. MexaHndeckas MOZEIb OPOYHOBCKOTO JIBMXeHUs. V3MeHeHue naBieHus
ra3a ¢ UI3MEHEHUEM TeMIepaTypbl IpU NOCTOSIHHOM 00béMe. M3MeHeHne o0bEMa raza ¢ u3MeHe-
HHUEM TeMIIepaTypbl IPU MOCTOSHHOM JaBiieHuH. Vi3MeHeHne 00béMa raza ¢ U3MEHEHUEM JIaBJie-
HUS IIPU NOCTOSHHOM TemmepaType. Kunenue BoJbl NpU MOHWKEHHOM JIaBIEHUH. Y CTPOHCTBO
IICUXPOMETpa U TUTPOMETpA. SIBIIEHNE MOBEPXHOCTHOIO HATSKEHHs KUAKOCTH. Kpucrammmue-
ckue u amopdHsbie Tena. OObEMHbBIE MOJENN CTPOSHUS! KPUCTAUIOB. MOJieNi TEIUIOBbIX JABUTa-
TEJen.

JlabopaTopHbie padoThI.
4. DxcrnepuMeHTalbHas npoBepka 3akoHa I eii-Jlroccaka.

Paznen 4. OcHoBbI dj1ekTpoanHAMUKH (204.)
1.9aexkTpocTaTuka 74.

OnexTpuueckue 3apsaabl. 3aKOH COXPaHEHMs JJIEKTPUUYECKOro 3apsiia. 3akoH Kyiona.
Onektpuueckoe nose. HanpsokeHHOCTh 3nekTpuyeckoro mnoss. Jlnauu Hanpsik€éaHoctu. [pun-
UM cynepno3uuuu nojei. Pabora cun snextpudeckoro mnois. PasHocts motenumanos. Ilo-
TEHIMAJ 3JIEKTPOCTATUYECKOTO MOJs M 3KBUIOTEHIUAIbHbIE TOBepXHOCTH. [IpoBogHUKY U 1H-
AIIEKTPUKH B JIEKTPUUECKOM I0JIe. DIeKTpoéMKOcTh. KoHeHcaTop. DHeprus 3JIeKTpU4IecKOro
HOJISL.

2.3aKOHBI NOCTOSTHHOTO TOKa 94.

ITocrosiHHBIN AnekTpudeckuil Tok. Cuna Toka. Conporusienue. 3akoH OMa a1 yyacTka
nenu. IlocnenoBatenbHoe M MapauieIbHOE COEAMHEHUE MPOBOAHUKOB. PaboTa M MOIIHOCTH
ANIEKTpUYecKOoro Toka. 3akoH J[xoyns—IJlenna. Onexrpoasmxkymas cuna. 3akoH Owma ans
IIOJIHOM LIEIN.



3.2JIeKTpUYeCKHii TOK B Pa3M4YHBIX cpeaax 44.
DNEeKTpOHHAs MPOBOJUMOCTh MeTalI0B. CBEPXIIPOBOIUMOCTD. DJIEKTPUUYECKHUI TOK B I10-

aynpoBogHukax CoOCTBEHHAs! U MPUMECHasi IPOBOJAUMOCTh. DJIEKTPUYECKUIl TOK B 3JIEKTPOJIU-
Tax. DJIEKTPUUYECKUH TOK B BaKyyMe. DJIIEKTPUUYECKHMA TOK B raszax. [lmaszma.

Jemoncrpauuu. OnektpoMmeTp. [IpoOBOAHUKM B AJIEKTPUYECKOM MoJie. JUAJIEKTpUKH B
AIEKTPUYECKOM IM0JIe. DHEPrusl 3apssKEHHOT0 KOHAEHCATOpa. DNEKTPOM3MEpHUTENbHbIE TPpUOo-
PBL

JlaGopaTopHbie padoThI.

1. WM3yuenue nocienoBaTeabHOrO U apajlIeIbHOTO COEAMHEHUN TPOBOAHHUKOB.
2. WUsmepenue D/IC 1 BHyTPEHHETO CONPOTHUBIICHHS HCTOYHHUKA TOKA.

11 kaacc (684)

Pazjien 1. OcHOBBI YjieKTpoauHAMUKH (npoaosikenne) (104.)
1.MarnutHoe noJe 44.

MarnuTtHoe 1nosie. BeKTop MHAYKIIMM MarHUTHOro mnosjs. JIeficTBue MarHMTHOrO MOJIA Ha
MPOBOJIHUK C TOKOM M JABWXKYIIyIOCA 3apsikeHHyro udactuiy. Cuina Amnepa. Cuna Jlopenma.
IIpaBuio neBoi pyku. MarHuTHbIE CBOMCTBA BEIIECTBA.

2. DJIeKTPOMArHUTHAS MHAYKIHUS 64.

SIBneHue 3JIEKTPOMArHUTHOW HMHAYKUMU. MarnutHblii notok. IlpaBmiio Jlenna. 3akon
ANEKTPOMArHUTHON MHIAYKIMU. BuxpeBoe anekTpuyeckoe mnoiie. ABieHne caMomHaykuuu. M-
JYKTUBHOCTb. DHEPrUsi MArHUTHOTO MOJIsL. DJIEKTPOMAarHUTHOE T10JIe

JeMoHcTpanum. DIeKTpou3MepUTeIbHbIe MTPUOOPEl. MarHuTHOE B3aMMOJICHCTBHE TOKOB.
OTKJIOHEHUE JIEKTPOHHOTO MyYKa MarHUTHBIM IoJieM. MarauTHasi 3anuch 3ByKa. 3aBUCUMOCTD
O/J1C nHAYKIMK OT CKOPOCTU M3MEHEHUSI MarHUTHOTO MOTOKA.

JlabopaTopHbie padoThI.
1. HaGnronenue qeiCTBUS MATHUTHOTO TIOJISE HA TOK
2. ViccnenoBaHue SIBICHUS DJIEKTPOMArHUTHOM WHIYKIIUU

Paznen 2. Koneoanus u BoJinbI (164.)
1.Mexannueckue Kosedanus 34.
Mexannyeckue konebanus. ['apmonunueckue kosneOanus. CBOOOIHBIE, 3aTyXalollnue, BbI-
HYX/1eHHbIe Konebanus. [IpeBpaienus sHepruu rnpu konedanusx. Pesonanc.
2. DJIeKTPOMAarHuTHbIE K0JIe0aHus 6.
OnexkrpoMaruuTHele kojeOanus. Konebarenbuplii KoHTYp. CBOOOJHBIE 3JEKTPOMArHUT-
Hble KojieOanus. [lepemenHbIil anexTpruueckuil Tok. PezonaHc B anektpuueckoit nenu. Koporkoe
3ambikanue. Tpancdopmarop.
3. MexaHu4ecKkne BOJIHBI 34.
Mexannueckue BoaHBL IIpononbHble M nonepedynsle BOIHBL. CKOPOCTh M JUIMHA BOJIHBL.
WnTepdepentus u nudpaxius. JHeprusi BOJIHbI. 3ByKOBbIE BOJIHBI
4. JJIeKTPOMArHUTHbIE BOJIHBI 44.
DOneKTpoMarHuTHele BOJHBL. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. JlMama3oHBI 3JIE€KTpPO-
MarHMTHBIX U3JyYEHUHN U UX MPAKTUYECKOE IPUMEHEHHUE.
JemoncTpanuu. CBOOOAHbBIE JIEKTPOMAarHUTHBIE Kosebanus. OcuniiorpaMmma rnepeMeH-

HOT'O TOKa. ['eHepaTop nepeMeHHoro Toka. Msmydenue u npuém 31eKTpOMarHUTHBIX BOJIH.
JlabopaTopHbie padoThI.
9. Onpenenenue ycKOpeHUs: CBOOOTHOTO MAICHHUS C ITOMOIIBIO MasSTHUKA



Paznen 3. Onruka (144.)
1. CBeroBble BoJHBbI. I'eoMeTpuyecKkasi 1 BoJIHOBast onTukall 4.

I'eomerprueckas ontuka. CKOpOCTh CBeTa. 3aKOHBI OTpakeHUs cBera. llomHoe oTpaxe-
Hue. 3aKoHbI IpesniomiieHus cBeta. Popmyina TOHKOM iuH3bL Jucnepcus cBera. BomaHoBbIE
cBoiicTBa cBera. HTepdepenuus csera. KorepeHtHocTs BosH. [Iudpakuus cBeta.

2. U3nydyeHusi U CeKTPsI 4.
[Tonapuzanus cseta. [IpakTuueckoe NpUMEHEHNE 3JIEKTPOMArHUTHBIX H3JyYEHUH.
Bunel usnydyennid. Uctounuku ceera. Criektpsl. CrieKTpaibHblil aHAIN3. TerioBoe u3iy-

yeHue. [IIkana 3J1eKTpOMarHuTHBIX U3Ty4CHUH.

Jemoncrpanuu. OTpa)keHUE U NPEIOMIICEHUE 3IEKTPOMArHUTHBIX BOJH. MHTepdepenuus
cera. ludpakuus ceera. [lonydyeHnue cnektpa ¢ nomouibio npusmMsl. Ilonydenue cnekrpa c mno-
Mollblo AudpakiuuoHHon pewérku. [lonspusauusa ceera. IIpsmonunHelHOe pacnpocTpaHEeHHe,
OTpa’keHHe U MpesiomiieHre cBeTa. OnTuyeckue npuoopsl.

JlaGopaTopHble padoThI.

10. Onpenenenne nokaszarenst MPETOMIICHUS CTEKIIA.

11. Usmepenue onTuyeckoil cuibl U OKYCHOTO pacCTOSHUS COOUPAIOIIEH JTMH3HI.
12. OnpenenceHue JIMHBI CBETOBON BOJIHBI

Paznen 4. OCHOBBI cIeNNAJIbLHOM TEOPHUH OTHOCHUTEIBLHOCTH 24.
[TocTynarel TEOpUM OTHOCUTENBHOCTU U CIEACTBUS U3 HUX. IHBapHAaHTHOCTh MOAYIIS CKO-
pPOCTH CBeTa B BakyyMe. JHeprus mokosi. CBsi3b MacChl U HEPTUH CBOOOHON YaCTHIIBI.

Paznen 5. KBanToBasi pusuka. ®@usznka aroma u aromHoro siapa (174.)
1.CBeToBbBIE KBAHTHI D4.

I'unoreza M. Ilnanka. ®otosnekrpuueckuil a3pdext. OnbiTel Cronerosa. 3akoHbl (HOTO-
sabdexra. YpaBuenue DitHmreitHa. @otoH. KopnyckynsapHo-BOIHOBOM nyanu3M. [laBieHue cBe-
ta. Oneitel [1. H. Jle6enera u C. 1. BaBunosa. CooTHomIeHHe Heonpeaenennoctei I elizendep-
ra.

2. AtomHas pusuka 34.

Omneitel Pezepdopna. [lnanerapuas Mozaens aroma. OObsICHEHHE JIMHEHYATOro CHeKTpa
BOJIOPOJIa HA OCHOBE KBAaHTOBBIX ITOCTYJIaTOB bopa. Jlasepsl.

3. ®du3MKa aTOMa U AaTOMHOI0 si/Apa 74.

CocraB u cTpoeHue aToMHBIX sifep. M3otonsl. Snepubie cuibl. JlegekT Macchl U SHEPTHs
CBSI3M aTOMHBIX siep. PagnoakTuBHOCTH. BUbI palnoakTUBHBIX NMPEBPAIEHUH aTOMHBIX SJIEP.
3aKOH paJMOaKTHBHOIO pacnaaa. MeToabl HaOMIOACHUS U PETUCTPALIMU SJIEMEHTAPHBIX YaCTHII.
Snepubie peakumu. llenmnas peakuusi nenenus siaep. TepMosnepHbld cuHTe3. [IprmeHeHue
AJIEPHON YHEPIHH.

4. JjieMeHTapHbIE YaCTUIIbI 24.
DyieMeHTapHbIe YacTUllbl. DyHIaMEHTAIbHBIE B3aUMOJIEHCTBUA.
Jemonctpanun. Doroddpdext. Jluneuarsie crnekTpsl uziaydeHus. Jlazep. Cuérumk
MOHM3UPYIOIINX YaCTHULL.
JlabopaTopHbie padoThI.
13. HabGmroieHre CIUIONIHOTO U IMHEHYaTOr0 CIIEKTPOB.

14. Onpenenenue UMIyabca U SHEPTUU YAaCTHIIBI IPU JABMKEHUHM B MarHUTHOM 1osie (1o (oTo-
rpadusim)



Paznen 5. Ctpoenne Beesennoii (54.)

ConHeyHas cucTteMa: IJIaHETHl U Malible Tela, cucreMma 3emisi—JlyHa. CTpoeHue 1 3BOJIIo-
st ConHia u 3BE311. 3BE3/bI M MCTOYHUKH X dHeprun. Kiaccudpukanus 38E31. [Nanaktuka. Co-
BPEMEHHBIE IPEICTABICHUS O CTPOCHUH U 3BOIIOLNU BCEleHHON.

IloBTOpenue 4u.



3. TemaTu4eckoe miiaHupoBanue no npeamery «@usuka» 10 -11 kaaccol

10 KJIACC (68 4.)

Paznen KoJ- Tembl KoJ- OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4A0 M XCS
BO Ya- BO Ya- (Ha ypoBHe YHMBepPCAJIbHBIX YU4eOHBIX JeiicTBHIA)
COB COB
1.®u3uka u ecre- 1 1.®u3uka u ecTecTBEHHO- 1 OOBACHATH HA KOHKPETHBIX MPUMEPAX POJb U MECTO (DU3UKU B

CTBEHHO-HAY4YHbIH
MeTOo/ NMO3HAHUS
NPHPObI

HayLIHHﬁ MCTO/ ITIO3HAHUA ITPHU-

poIBI

(bopMHUpPOBaHUN COBPEMEHHON Hay4HOH KapTUHBI MHpa, B pas-
BUTHM COBPEMEHHBIX TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON
NEATEIIBHOCTH JIIoAeH. [leMOHCcTpupoBaTh Ha NpUMEpPax B3au-
MOCBSI3b MEXKAY (PU3UKON M TPYTUMHU €CTECTBEHHBIMH HayKaMH.
BocnpounsBoauTe cxeMy Hay4dyHOrO MO3HAHMS, IPUBOAUTH IIPHU-
MEpHbI €€ UCIOIb30BaHus. JlaBaTh onpeaeneHue NoHATHI U pac-
MO03HaBaTh MX: MOJEJb, Hay4yHas runoresa, (pusnyeckas BelIH-
ynHa, (U3NYECKOE SBJICHUE, HAy4HBIH (DaKT, (PU3HUYECKHd 3a-
KOH, (U3HuecKas Teopus, IPUHIUI cOOTBETCTBUA. OOOCHOBBI-
BaTh HEOOXOJIMMOCTb HCIIOJIb30BAaHUS MOJENEH AJIsi OMHCAHUS
¢bu3nyeckux sBICHUN U mpoueccoB. [IpUBOIUTH MpUMeEphl KOH-
KPETHBIX SIBJICHHH, IPOLECCOB M MOJAEIEH I UX ONMCAHUS.
[IpuBoauTh mpuMepsl Gusnueckux BeauunH. GopmynupoBarthb
(u3nueckre 3aKOHbI. YKa3blBaTh T'PaHUIbl IPUMEHUMOCTH (DU-
3MYECKHX 3aKOHOB. [IpHMBOAMTH MpUMEpHl UCHONb30BaHUSA (PU-
3MYECKUX 3HAaHUU B JKUBOIIMCH, APXUTEKTYpe, NEKOPAaTUBHO-
IIPUKJIAJHOM MCKYCCTBE, MYy3blKe, criopre. Oco3HaBaTh L€H-
HOCTh HAay4HOI'O IO3HAHWS MHUpa JJI1 YEJIOBEYEeCTBA B LEJIOM U
JUISL KQKJIOT0 4YeJIOBEKa B OTACIBHOCTH, BAKHOCTH OBJIAJACHUS
METOJ0OM HAy4HOI'O ITO3HAHMS JUIS JIOCTHMIKEHUS YyCIleXa B JIIO-
O0M BHJIE TPAKTUYECKOM eI TeTbHOCTH.




2.Mexanuka
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1.Kunemaruka

JlaBaTth omnpenesieHUE MOHATUN: MEXAHUYECKOE IBUKECHHE, MO-
CTyHaTeJIbHOE JIBUKEHHUE, PAaBHOMEPHOE IBUKEHUE, HEPABHO-
MEpPHOE JBUKECHHUE, PABHOYCKOPEHHOE JBUKECHUE, IBUKEHUE 110
OKPY>KHOCTH C IOCTOSIHHOM CKOpPOCTBIO, CHCTEMa OTcuéra, Ma-
TepUaJIbHAsl TOYKA, TPACKTOPUS, MYyTh, MEPEMEIIEHUE, KOOPAU-
HaTa, MOMEHT BPEMEHH, IPOMEKYTOK BPEMEHU, CKOPOCTh paB-
HOMEPHOI'O JBH)KEHUS, CPEIHSSl CKOPOCTb, MTHOBEHHAsl CKO-
pOCTb, YCKOpPEHHUE, IIEHTPOCTPEMUTENIbHOE yCKopeHue. Pacmo-
3HABAaTh B KOHKPETHBIX CHTYAIlMsIX, HAOIIOAATh SIBJICHHS: MeXa-
HUYECKOE JBUKEHHUE, MOCTYINATEIbHOE JBUXEHHUE, paBHOMEp-
HOE€ JIBU)KEHUE, HEPABHOMEPHOE JBUKEHHUE, PAaBHOYCKOPEHHOE
JBUKEHUE, JBUXEHHUE IO OKPYKHOCTU C MOCTOSSHHOM CKOpO-
cThi0. Bocmpou3BOIHUTH SIBJICHUS: MEXAHUYECKOE JBHXKEHUE,
paBHOMEPHOE JIBM)KEHHE, HEPaBHOMEPHOE IBUXKCHHUE, PaBHO-
YCKOPEHHOE JBM)XCHUE, JIBIIKCHHUE C YCKOPEHUEM CBOOOHOTO
MaJIeHUs, ABUKEHUE 110 OKPYKHOCTH C TIOCTOSIHHON CKOPOCTBIO
JUTSl KOHKPETHBIX TeJl. 3a/1aBaTh CUCTEMY OTCUETA ISl OTIMCAHUS
JBU>KEHUSI KOHKPETHOTO Tena. Pacrio3HaBarh cuTyaluu, B KOTO-
PBIX TEJI0 MOXHO CYUTATh MaTepuaibHOM TOoukoi. OMHUCHIBATH
TPACKTOPUM JBUKEHUS TE€J, BOCIPOU3BOINUTH JBUKECHUE U IIPU-
BOJIUTHh MPUMEPHI TEJ, UMEIOIINUX 33[aHHYI0 TPACKTOPHUIO JBU-
xeHusa. Onpenensartb B KOHKPETHBIX CUTYyallUsIX 3HAUEHHUS CKa-
JISIPHBIX (PU3NYECKUX BETUYHH: MOMEHTA BPEMEHH, IIPOMEKYTKA
BPEMEHU, KOOPAUHATHI, ITyTH, CPEAHEN CKOPOCTH.

Ornpenenarh B KOHKPETHBIX CUTYalMsIX HAMpPaBJICHUE, MOTYJIb U
MPOCKIIMHA BEKTOPHBIX (PU3UYECKUX BEIMYMH: TEpEeMEIICHHUS,
CKOPOCTH PaBHOMEPHOTO JBH)KEHUS, MIHOBEHHOM CKOPOCTH,
YCKOpPEHHS, UEHTPOCTPEMUTENIBHOTO YCKOpeHMs. IIpumeHsTh
3HAHUS O JIEUCTBUSX C BEKTOpPaMH, IMOJYYEHHBIE Ha ypOKax
F€OMETpUHU. 3aluChiBaTh YPaBHEHUS PAaBHOMEPHOTO M PaBHO-
YCKOPEHHOTO MEXaHM4YECKOro NBHkeHUs. COCTaBIATh ypaBHE-
HHUS PABHOMEPHOTO M PABHOYCKOPEHHOI'O MPSIMOJMHENHOIO
JBIDKEHUSI B KOHKPETHBIX cUTyanusx. OnpenensiTe 1Mo ypaBHe-
HUSM [apaMeTpbl ABUKEHUs. [[pUMEHATh 3HaHUsI O IOCTPOEHUH
Y YTCHUHM TpadUKOB 3aBUCUMOCTH MEX]y BEIMUYMHAMH, TOJTY-




YeHHble Ha ypokax anreOpsl. CTpouTh Tpauk 3aBUCUMOCTHU
KOOPAMHATBl MaTEPUAIIbHOW TOYKU OT BPEMEHHU JIBHIKECHHUSL.
JlaBath ormpejeiieHre MOHATUN: aOCONMIOTHO TBEPIOE TeEIO, IMO-
CTyIaTeJIbHOE U BpallaTelbHOE JIBIKEHUS a0COJIIOTHO TBEPIO-
ro Tena. Pacro3HaBaTh B KOHKPETHBIX CUTYAIUSX, BOCIIPOU3BO-
IUTh U HAONIOAATh MOCTYMAaTEeNbHOE U BpAIIaTeIbHOE JBUXKE-
HHS TBEPJIOTO Tesa. BEIYMCHATD 3HAYECHHS YTIIOBOW U JTMHEWHOU
CKOpPOCTEM, 4acTOTHI M MepHojia 0OpalieH!s] B KOHKPETHBIX CH-
Tyarusx.

Paznuuare nyte M nepeMeleHue, MTHOBEHHYIO U CPEIHION0
ckopocTu. M3MepsTh 3HAUYCHHS TEpPEeMEIICHUs, MyTH, KOOPIU-
HaTbhl, BPEMEHM [BU)KECHUS, MTHOBEHHOH CKOpPOCTH, CpeiaHei
CKOPOCTH, YCKOPEHHS, BPEMCHH IBW)XCHHS. PaboTaTh B mape
IIPHU BBIMIOJIHEHUU JIA0OPATOPHBIX padOT M MPAKTHUECKHUX 3a]a-
HUMH.

2.3aKOHBI JUHaMUKHN HrroTona

JlaBath ompezneneHue MOHATUN: UHEPLUSA, UHEPTHOCTh, Macca,
Cuia, PaBHOIEHCTBYIOILAs CHUJIA, MHEPLHAJIbHAS CUCTEMA OT-
cuéra. Pacno3HaBarp, HaOmonaTh sBieHue uHepuuu. IIpuso-
JUTb TPUMEPBI €r0 IPOSBICHUS B KOHKPETHBIX CHUTyalUsX.
OOBSACHATh MEXaHUYECKHE SIBJICHHS B MHEPLMAIBHBIX CUCTEMAaX
orcuéra. Beiaenars NelcTBUs Tell APYr Ha Apyra U XapakTepu-
30BaTh UX cuiaMu. [IpUMEHATH 3HaHUSA O NEHWCTBUSX HaJ BEK-
TOpaMH, MOJIY4YEHHbIE Ha YpOKax reomerpuu. Onpenensits pas-
HOJACHCTBYIONIYIO CUIy ABYX H Oonee cui. dopmynupoBaTh
IIEpPBBII, BTOPOM U TPETUH 3aKOHBI HbIOTOHA, YCIOBUS UX IIpU-
MEHHUMOCTH

[IpuMeHATH NEpBbINA, BTOPON M TpeTUH 3akOoHbI HplOTOHA mpu
pElIeHNH PACUETHBIX U SKCIIEPUMEHTAIBHBIX 3a4a4.

3.CHIIBI B MEXaHUKE

[lepeuncnarb BUIIbI B3aUMOJECUCTBUS TE€N U BUABI CHJI B M€Xa-
Huke. JlaBaTh omnpeneneHue MOHATHM: CWiIa TSKECTH, CHIIA
yOPYrOCTH, CHJIa TPEHHUsSI, BEC, HEBECOMOCTb, MEperpyskKa, mnep-
Basi KOCMHYECKasi CKOpocTh. DopmMynupoBaTh 3aKOH BCEMUPHO-
ro TATOTEHHUS U YCIIOBUS €ro npuMmeHumoctu. Haxoauts B a0-
TIOJTHUTENIbHOU JuTeparype u MHTepHere nHdopmanumo 06 oT-




KkpbiTuM HbpIOTOHOM 3aKk0Ha BCEMHUpHOro TAroreHus. Ilpume-
HATH 3aKOH BCEMHUPHOT'O TATOTEHMS IIPU PEILIEHUN KOHKPETHBIX
3a1a4. BeluMciaTh Bec Ten B KOHKPETHBIX cuTyauusx. Hasbl-
BaThb CXOJCTBO U PA3JIM4YUs Beca W CUIbI TsDKECTH. PacnosHa-
BaTh U BOCIPOM3BOAUTH COCTOSIHUS TEJN, IPU KOTOPHIX BEC TEla
paBeH cuie TsDKeCTH, Oosiplie miM MeHble e€. ONnuchiBaTh U
BOCIIPOM3BOJUTH COCTOSIHUE HEBECOMOCTH Tena. ['oToBUTH Ipe-
3€HTallMd U COOOIIEHUs O NOBEJCHUU Tell B YCIOBUSAX HEBECO-
MOCTH, O THOJETAX YEJIOBEKAa B KOCMOC, O JOCTH)KEHUSX Hallen
CTpaHbl B OJrOTOBKE KOCMOHABTOB K IOJETaM B YCIOBHSX He-
BeCOMOCTH. Pacno3HaBaTh, BOCIIPONM3BOAUTH U HAOIIONATh pas-
auuHble BUAbl Aedopmanuu ten. dopmynuposarts 3akoH I'yka,
IPaHULbl €r0 MPUMEHUMOCTHU. BBIYMCIATE U HU3MEPATH CUITY
YIPYTOCTH, >KECTKOCTh IPYKUHBI, JKECTKOCTb CUCTEMBI IIPY-
*uH. PacrioznaBath, BOCIIPOU3BOIUTh, HAOIIOAATh SIBJICHUS CY-
XOTr0 TPEHUS MOKOsI, CKOJIBKCHMSI, KAUEHHUs, SIBJICHUE CONPOTHUB-
JIEHUsI TIPU JIB)KEHUU Teja B JKUJKOCTHU WM rase. M3mepsars u
n300pakaTh TrpadUuecKd CUJIbI TPEHUS IOKOSI, CKOJbXEHHS,
KaueHus, )KUJKOTO TPEHHUsS] B KOHKPETHBIX cuTyanusx. Mcnoms-
30BaTh (POPMYIy ISl BBIYMCIECHUS CHJIBI TPEHUS CKOJIbKEHUS
IIpU PELIEHUM 3ajad. BEC Teja, CUIy TPEHUs, YIJIUHEHHE Mpy-
*KUHBI. OnpenensTh ¢ MOMOUIbI0 KOCBEHHBIX U3MEPEHHM JKECT-
KOCTb MPY>KUHBI, KOOPPUIIUEHT TPEHUs CKOJbkeHus. Paborarh
B Ilape NpHU BBIIOJIHEHNU NPAKTUYECKUX 3ataHuil. [IpuMmenars
3aKOHBI IMHAMUKH JUIsl ONMCAHMSI IBUKEHUS pEaIbHBIX TEJ

4.3aKOH COXpaHEeHHUs UMITYJIbCa

JlaBaTh omnpezeneHre NOHATUN: UMIYJIbC MaTepUATbHON TOYKH,
HWMITYJIbC CHJIBI, UMITYJbC CHCTEMBI TEJ, 3aMKHYyTas CHCTeMa
TE€J, PEaKTUBHOE JABUKEHUE, PEaKTUBHAs cuia. Pacrno3HaBaTh,
BOCIIPOU3BOJUTh, HA0NIOIAaTh YIPYTrUe U HEYNPYTHe CTOJIKHO-
BEHUS Tell, PEaKTUBHOE JABMWkKeHUE. HaXxoauTh B KOHKpPETHOM
CUTyallMy 3HAYCHUS HMITYJIbCa MaTepUaIbHON TOYKH U HM-
nynbca cuibl. GOpMYIMPOBATh 3aKOH COXPAHEHUS! HMMITYIbCa,
TpaHMIBl €r0 MPUMEHUMOCTH. COCTaBIATh YPAaBHEHHMS, OMHCHI-
BAIOIINE 3aKOH COXPAaHEHUSI UMITYJIbCa B KOHKPETHOU CUTYyaIUH.
HaxoauTh, Hcnonb3ys cOCTaBICHHOE ypaBHEHUE, HEHM3BECTHBIE




BCJIIMYHHEI. COSI[aBaTI: CUTyalliu, B KOTOPLIX HNPOABIISICTCA 3a-
KOH COXpPaHCHH HUMITYJIbCA. I'oToBUTH IMPE3CHTAlUU U COO6H.[C-
HHUS O IIOJIETaX YEIOBEKa B KOCMOC, O AOOCTHKCHUAX HaIeu
CTpaHbl B OCBOCHHUHU KOCMHUYCCKOI'O ITPOCTPAHCTBA.

5.3aKOH COXpaHEHUsI MEXaHH-
YECKOM YHEPTUM

JlaBath orpeeneHue MOHATHI: paboTa CHIIbI, MOIIIHOCTh, KHHE-
TUYECKasi DHEPIus, MOTCHIMAIbHAS JHEPrus, IOJHAs MEXaHHU-
4yecKas YHEPrus, U30JIMPOBAHHASL CUCTEMA, KOHCEPBAaTUBHAS CHU-
Ja. BeluuciasITh B KOHKPETHOM CUTYalluy 3HaYeHUs (pU3MUECKUX
BEJIMYUH: pabOThI CHUJIbI, pAaOOTHI CHIIBI TSKECTH, pabOTHI CHIIBI
YIPYrocTH, pabOThl CHJIBI TPEHUs, MOIIHOCTH, KMHETHYECKOU
SHEPruy, U3MEHEHUS] KUHETUYECKON SHEpruu, MOTEHIUAIbHON
9HEPruy TeJl B TPaBUTALMOHHOM I10J1€, IOTEHIUAIBHON SHEPIUH
YIPYTo 1epOpMUPOBAHHOIO TeJa, HOJTHOW MEXaHUYECKOH IHEp-
run. COCTaBIATh YPaBHEHUS, CBSI3bIBAIOLIE pabOTy CHUIIBL, J€ii-
CTBYIOLIEH Ha TEJIO B KOHKPETHOM CUTYyallUH, C MU3MEHEHHEM
KMHETUYECKOW 3Hepruu Tena. Haxomurts, Mcnonb3ys cocTas-
JIEHHOE ypaBHEHHE, HEU3BECTHbIE BEIUYUHBI. DOPMYIHNPOBATH
3aKOH COXPAHEHUs MOJHOM MEXaHWYECKOW 3HEPIUH, Ha3bIBATh
IpaHulbl ero NpUMeHUMOCTU. COCTaBIATh ypaBHEHUS, ONMHCHI-
BAIOIIME 3aKOH COXPAaHEHUS MOJIHON MEXaHWYECKOW YHEPIHH, B
KOHKPETHOW cuTyanuu. Haxomuts, MCIONB3ys COCTaBICHHOE
YPaBHEHUE, HEU3BECTHbIE BenuuuHbl. Co3gaBaTh CUTyaluu, B
KOTOPBIX MPOSIBISIETCS 3aKOH COXPaHEHUs IMOJIHOM MeXxaHuye-
CKOH PHEpPIruH. BBINOIHATE SKCIIEPUMEHTAIBHYIO IIPOBEPKY 3a-
KOHa COXpaHEHHs MEXaHMYEeCKOH HHepruu. BhIMOIHATH KOc-
BEHHBIE M3MEPEHUsI MMITYJIbCAa TEJa, MEXAHWYECKOW 3HEPIUH
Tena, paboTel cuiibl TpeHus. Paborate B mape, rpyImmne npu Bbl-
MIOJIHEHUH NPAKTHUYECKUX 3afaHui. [IpuMeHATh 3aKOHBI cOXpa-
HEHUS HMIIyJIbca U MEXaHUYECKOW BSHEpruu JUisl ONHUCaHUs
JBUKEHMSI pEAJIbHBIX TEJ

6.CraTtuka

JlaBaTth ompenesieHUE MOHSATHI: paBHOBECHE, YCTOMYMBOE PaB-
HOBECHE, HEYCTOMYMBOE paBHOBecHe, Oe3pa3IUYHOE paBHOBE-
cue, IUIeYO CUJIbl, MOMEHT CUJIbl. HaxoauTh B KOHKPETHON CH-
TyallUd 3HAQ4YE€HUs IUIeYa CUJIbl, MOMEHTa Cuibl. llepeuncnsarte
YCJIOBUS PaBHOBECHUS MATEPUATBHON TOYKH W TBEPAOrO Tela.




CocTaBisATh ypaBHEHUS, OMKCHIBAIOIINE YCIOBHS PaBHOBECHS, B
KOHKpPETHBIX cuTyauusax. OmnpenensiTe, UCHOJIb3Yys COCTaBJIECH-
HO€ YpaBHEHUE, HEU3BECTHBIC BEJIMYMHBI. Pacrno3HaBaTh, BOC-
MIPOU3BOJIUTH U HAOIO/IATh PAa3IMYHBIC BBl PABHOBECHUS TEI.
W3mepsaTh cuy ¢ MOMOIIBIO TMPYKUHHOTO JAMHAMOMETpPA M
M(pPOBOro JaT4MKa CHUJIbI, U3MEPSATH IUieHo cuibl. Paborats B
rape, TpyIie Npy BBIMOJHEHUU NPaKTHYECKUX 3a1anuil. Haxo-
IUTHh B JIONOJIHUTENIbHOU nuTepatype u Murepuere undopma-
LU0 O 3HAYEHUU CTATUKU B CTPOUTEIILCTBE, TEXHUKE, OBITY,
o0BsicHeHre (OPMBI U pa3MepOB 0OBEKTOB MPUPOJIbL. | OTOBUTH
MPE3CHTAIIMM W COOOIEHHUS, BBINOIHATH HCCIIEI0BATEIHCKUE
paboThl MO 3aaHHBIM TemaM. PaGoTaTh B mape mpu BBIMOJIHE-
HUU JIA0OPATOPHOU PabOTHI

7.OCHOBEBI TUAPOMEXAHUKHU

JlaBaTh onpezesieHUE MOHATHI: HEC)KMMaeMasl JKHJKOCTb, PaB-
HOBECHE JKHMAKOCTM M Ta3a, I'MAPOCTATHYECKOE JaBIICHUE.
HaxonuTh B KOHKPETHOM CUTyallud 3HA4Y€HHUs JABIEHUS B IIO-
KosiIIeNcs JKUAKOCTH Win rase. @opmynnpoars 3akoH [lacka-
1. [Ipumensats 3akoH Ilackans nist 00bsCHEHUs rTuaApocTaTHYe-
CKOTO Tapajokca, Ajs OObSACHEHHUs MPUHIMIMA JEHCTBUS THI-
PaBIMYECKOIO IIpecca W BBIYUCICHUSA I1ApaMETpPOB IIpecca.
®opmynupoBaTh 3aKkoH Apxumena. [IpumMeHsaTs 3akoH Apxume-
Ja Ui peuieHus 3aaad. PaccuuThiBaTh MJIOTHOCTH TEja IO €r0
MOBEICHUIO B XKMIKOCTH. OnpeaensiTe BO3MOXHOCTh IUIaBAHUS
Tena.

3.Mounexysipuas
(puszuka u repmoau-
HAMMKa
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1.0cHoBBI MOJIEKYJIIPHO-
kuHeTnueckout reopuu (MKT)

JlaBaTh ompeneieHue MOHATHI: TEIJIOBbIE SBJICHHS, MaKPOCKO-
NUYeCcKue Tela, TeIUIOBOe JBMKEHHE, OPOYHOBCKOE JBHXKEHHE,
b ¢y3us, OTHOCUTENIbHAsT MOJIEKYJsIpHasl Macca, KOJIUYECTBO
BELIECTBA, MOJISIPHAsl Macca, MOJIEKYJIa, Macca MOJIEKYJIbI, CKO-
POCTh JIBMKEHHUS MOJIEKYJIbI, CPEIHSSI KUHETHYeCKas IHEprus
MOJIEKYJIBI, CHJIbI B3aUMOAECUCTBHSI MOJIEKYJ, WACAJIbHBIA Ta3,
MHUKPOCKOIIMYECKHE MapaMeTpbl, MaKpOCKOMUYECKHE MapaMeT-
pBl, JaBJieHUE ra3a, aOCOJIOTHAsl TeMmIleparypa, TeIIOBOe paB-
HoBecue, MKT. [lepeuncisaiTe MUKPOCKOIIMYECKHUE U MAKPOCKO-
MMYECKUE NapaMeTpsl rasa. Ilepeuncnarb OCHOBHBIE IOJIOXKeE-
Huss MKT, npuBoauTh mpuMepsl, pe3yinbTaThl HAOMIOICHUA U




ONMCHIBATh JKCIEPHUMEHTHI, JOKa3blBalOIIME HX CIPABEIN-
BOCTb. Pacro3HaBaTh M ONUCHIBATH SIBJICHUSA: TEIJIOBOE JIBUXKE-
Hue, OpoyHOBCKOe ABIKeHHe, muddys3us. BocnpousBoauts u
OOBSICHATD OIBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CKOPOCTH
i Qy3un OT TeMIepaTypbl U arperaTHoro COCTOSHHS Belle-
crBa. Habmonate auddysuro B xxuakoctsax u razax. Mcenomnsszo-
BaTh IOJYYEHHBIE HA YpOKaX XWMHUU YMEHHS ONpEAEIATh 3Ha-
YEeHUs1 OTHOCUTEIBHOM MOJIEKYJSIPHOM Macchl, MOJSIPHOM Mac-
CBl, KOJTMYECTBA BEIECTBA, MACCHI MOJEKYJbI, (JOPMYIUPOBATH
(bu3udecKkuii cMbICT TOCTOSSHHOM ABoranpo. CocTaBisTh OC-
HoBHOe ypaBHeHHe MKT uzpeanbHOro rasa B KOHKpETHOM CUTY-
aru. OnpenensiTh, UCIOJIb3Ysl COCTABICHHOE ypaBHEHHE, He-
M3BECTHbIE BeNMUYMHBL. COCTaBIATh ypaBHEHHE, CBSI3bIBAIOLICE
JlaBJIeHUE UEaIbHOI0 ra3a co cpeiiHell KMHETUYEeCKON SHepru-
el MoJIeKyJ1, B KOHKPETHOM cuTyanuu. OnpenensaTh, UCIONIb3Ys
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHbIE BeIUYMHBL. ONHCHI-
BaTh CIOCOOBI M3MEpeHHs TemmepaTrypbl. CpaBHHUBAThH MIKAJIBI
KeneBuna n Llenbcust. CocTaBisaTh ypaBHEHHE, CBSI3bIBAIOLICE
a0CONIIOTHYIO TeMIIepaTypy UACabHOTO ra3a co cpeaHeil KuHe-
TUYECKOW dHEpruer MoJIEKyJl, B KOHKpeTHOU curyanuu. Omnpe-
JIeNIATh, UCIIONb3Yys COCTAaBICHHOE YpaBHEHHE, HEU3BECTHBIE Be-
nnunHbl. COCTaBIIATh YpaBHEHHE, CBA3BIBAIOIIEE JaBICHUE UJlE-
aJIBHOTO Ta3a ¢ abCONIOTHON TeMIepaTypol, B KOHKPETHOH cH-
Tyauud. Onpenensats, HCIONb3ys COCTAaBIECHHOE YpaBHEHHE,
HEU3BECTHbIE BEIMUYUHBL. M3MepaTh TemmepaTrypy >KUIKOCTH,
rasa *HJIKOCTHBIMH U IM(POBBIMU TepMoMeTpaMu. PaboraTs B
rape, rpymne npy BhIMOJIHEHUN TPAKTHUECKUX 3aJJaHHi.

2.ypaBHCHI/IC COCTOsHHA ra3a

CocTaBnaTh ypaBHEHUE COCTOSIHUS MJI€AIbHOIO I'a3a U ypaBHe-
Hue MenneneeBa—KnanelipoHa B KOHKPETHOM cHUTyaluu. Bel-
YHCIIATh, HCIOJIb3YS COCTABICHHOE YpPaBHEHUE, HEU3BECTHBIC
BEeJIMYMHBI. Pacno3HaBaTh M ONHUCHIBaTh M30IPOLECCHl B HJe-
anbHOM rase. @opMysIMpoBaTh Ia30BbIE 3aKOHBI M ONPEACIATH
rpaHulbl UX TpUMEHUMOCTH. COCTaBIATh YpaBHEHHS ISl UX
ONMCaHUA. BpUUCIATH, UCHOIB3Ysl COCTABIEHHOE YpaBHEHHE,
HEU3BECTHbIE BeIMUuHbIL. [IpencTaBisaTh B BUJE rpaduKkoB M30-




XOpHBI, M300apHBId M M30TepMHUYECKHi mpouecchl. Omnpene-
JATH 1O TpaduKaM XapakTep Ipolecca M MaKponapameTpbl
UCaIbHOTO Trasa. M3amepsATh 1aBieHne BO31yXa MaHOMETPaMH U
UQPOBBIMU JaTYMKAMHU JABJICHUS Ta3a, TeMIEpaTypy raza —
KHUJIKOCTHBIMH TE€PMOMETPAMU M LIU(PPOBBIMH TEMIIEPATYPHBI-
MU AaTdukamu. [IpuMeHsITh MO/eNnb HIeaabHOTO Ta3a Ui OIu-
CaHMs MMOBCACHHA PCaJIbHBIX I'a30B

3.B3zanmHbIe TIpeBpaIieHus
JKUJIKOCTH M raza. JKugkocTH.
TBepapie Tena

JlaBaTh ompeneneHue MOHATHI: HUCIIApEHUEe, KOHACHCALMs, KU-
[IEHUE, JUHAMHYECKOE pPaBHOBECHE, HACBHIIICHHBIN Iap, HEHa-
ChILIEHHBIH map. Pacmo3HaBath, BOCIIPOU3BOAUTH, HAOMIOAATH
SIBJIIGHUS: MCIapeHue, KOHJAeHcauus, kuneHue. l[lepedncnsats
CBOMCTBA JKUJKOCTH M OOBSICHITH X C TOMOIIBIO MOJIETH CTPO-
€HUs KUJKOCTH, co31aHHoi Ha ocHoBe MKT. /laBaTe ompene-
JIEeHUE TIOHATUMN: CUJIa TIOBEPXHOCTHOTO HATsDKEeHUs, Kodhduiu-
€HT IIOBEPXHOCTHOIO HATSDKEHUs, ITOBEPXHOCTHASI SHEPIHUS.
Pacno3nHaBate ¥ BOCHPOU3BOAMTH IPHUMEPHI MPOSIBICHUS JEH-
CTBUSl CUJIbI IIOBEPXHOCTHOrO HaTsbkeHus. HaswiBaTh cxozicTBa
U pa3nuyuus TBEPABIX TeJ, aMOPHBIX TeJ, )KUAKHX KPUCTAIIIOB.
[lepeunciiaTe CBOMCTBA TBEPABIX TEI

4.0OCHOBEBI TCPMOJAUHAMUKHA

JlaBaTb onpenencHue MOHATHN: TEPMOAMHAMUYECKAs CUCTEMA,
M30JIMPOBaHHAsl TEPMOJMHAMMYECKAsT CUCTEMAa, PaBHOBECHOE
COCTOSIHME, TEPMOJUHAMUYECKHUM IIPOLIECC, BHYTPEHHSA DHEp-
T'Usl, BHYTPEHHSS DHEPTUs UICANBHOIO ra3a, TEIUIOEMKOCTb, KO-
JIMYECTBO TEIUIOTHI, YACJIbHAs TEIUIOTA IUIABJICHUS, YAEIbHas
TEIUIoTa NapooOpa3oBaHMsl, yAeNbHas TEIUIOTa CrOpPaHUs TOI-
7MBa, paboTa B TepMOJUMHAMUKE, aguabaTHBIN mporecc, odpa-
TUMBIH TPOIECC, HEOOpPATUMBIN MPOIECC, HarpeBaTelb, XOJO-
IUIIBHUK, paboyee TeJo, TeroBoi nBurarens, KI1J TeroBoro
nsuratens. Pacno3HaBaTe TEPMOJMHAMHYECKYIO CHUCTEMY, Xa-
paKkTepu30BaTh €€ COCTOSHHME U IPOLECCHl U3MEHEHUS COCTOs-
HUSL.

OnwuceiBaTh cocoObl U3MEHEHMs COCTOSIHUS TepMOJUHAMUYE-
CKOIl cucTeMbl MyTEM COBEpUICHHS] MEXaHHMYeCKOM paboThl U
npu terionepeaaye. CocTaBiiTh ypaBHEHUE TEIJIOBOTO OajaH-
ca B KOHKDETHOW CHUTyaluHu. BBIYMCIATH, MCIONB3Yysl COCTaB-




JICHHOE YpaBHEHUE, HEU3BECTHbIC BEIMUMHBI. OnpenensiTb 3Ha-
YEHUsI BHYTPEHHEW OHHEpPruu HJCabHOrO0 Tras3a, H3MEHEHHUE
BHYTPEHHEH SHEPruu HICAIBHOTO Tra3a, paboThl HICATHHOTO
rasza, paboTbl HaJl MJICATBLHBIM Ta30M, KOJWYECTBA TEIIOTHI B
KOHKPETHBIX cutyanusix. Onpenenstb 3Ha4eHHe paboThl ujie-
IBHOTO Ta3a Mo rpaduKy 3aBUCUMOCTH JIaBJICHHS OT 00bEMa
npu u3o00apHOM Tmporecce. DOpMyIUpPOBaTH TMEPBBIA 3aKOH
TepMouHaMuKU. COCTaBIATh YpaBHEHUE, OMUCHIBAIOIICE MEp-
BbIi 3aKOH TE€PMOJAMHAMHMKH, B KOHKPETHBIX CHUTYaLMSAX IS
M30IPOLECCOB B UACAIBHOM ra3e. BbIUMCIIATH, UCHONB3YS CO-
CTaBJICHHOE YpPaBHEHHUE, HEU3BECTHBIC BEJIWYMHBI. Pa3znuuath
oOpaTuMble 1 HeoOpaTumMble mporecchl. [loaTBEpkIaTh MpUMe-
pamMu HEOOpPaTUMOCTh TEIUIOBBIX TIpoIeccoB. [IpuBoIUTE TpHU-
MEpbI TEIJIOBBIX JBUTATENCH, BBIACIATh B MPUMEPAaX OCHOBHBIC
YacTH JBUrATEJIC, ONUCHIBATh MPUHUMII AEHCTBUSA. BoIUnucasTh
3HaueHust KIIJ[ tennoBoro nBuraresns B KOHKPETHBIX CUTYyallu-
qX.

4.0OCcHOBBI JIEKTPO-
AHUHAMHKHU
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1.OnekrpocraTuka

JlaBaTb onpelencHue MOHATHN: dJICKTPUYECKUN 3apsl, dJIEMEH-
TapHBIM JIEKTPUYECKUIN 3apsA], TOYEUHBIA JJIEKTPUUYECKUN 3a-
psia, cBOOOJHBIN AIIEKTPUUYECKHM 3apsi, JEKTPHUUECKOoe MoJe,
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO TOJIA, JIMHUM HANPSKEHHOCTH
JJIEKTPUYECKOTO OIS, OJHOPOAHOE DIIEKTPUYECKOE IIOJIE, I10-
TEHLIHAJ 3JIEKTPUYECKOI0 MOJIs, Pa3HOCTh MOTEHIMAIOB, dHEP-
TUsl JIEKTPUYECKOTO TOJISI, YKBUIIOTEHIMAIbHAS IIOBEPXHOCTb,
JJIEKTPOCTATHYECKAsT MHIYKLHUSA, MOJApU3ALMSA JUIIEKTPUKOB,
JUDJIEKTPUYECKasi MMPOHULAEMOCTh BELIECTBA, YIEKTPOEMKOCTD,
KoHJleHcaTop. Pacmo3HaBaTh, BOCIPOHM3BOAUTH W HAOMIOAATh
pa3nuyHble crocoObl 3ekTpu3aiuu Teia. OOBICHATH SIBICHHE
JJIEKTPU3ALMKA Ha OCHOBE 3HAHUM O CTPOEHHH BemecTa. Onu-
ChIBaThb U BOCIIPOM3BOJUTH B3aWMOJICUCTBUE 3apSKEHHBIX TEIL.
OnuceiBaTh MPUHIMN JAEUCTBUS d3iekTpomeTrpa. Dopmymnupo-
BaTh 3aKOH COXPAHEHMS DJIEKTPUYECKOIO 3apslia, YCIOBHUS €0
npuMeHUMOCTH. COCTaBIATh ypaBHEHHE, BBIPAXKAIOILIEE 3aKOH
COXPAHEHUS BJEKTPUUECKOIO 3apsiga, B KOHKPETHBIX CUTYyallH-
AX. BBIUMCHATH, HMCNONB3Yys COCTABIEHHOE YPABHEHUE, HEW3-




BECTHbIE BenuMuuHbl. PopMynupoBatTh 3akoH KyinoHa, ycnoBus
ero npuMeHuMocTH. COCTaBIIATh ypaBHEHHE, BBIpAXKarollee 3a-
kOH KynoHa, B KOHKPETHBIX CUTyalMsX. BBIYUCIIATH, UCIOIb-
3ysl COCTaBJIEHHOE YPAaBHECHME, HEU3BECTHBIC BEINYMHBI. BBbI-
YUCJIATh 3HAYEHUE HAIPSHKEHHOCTH II0JIST TOYEYHOI'O DJIEKTPH-
YECKOI0 3apsifia, ONPEIENIATh HAIIPABJICHUE BEKTOpA HANPSKEH-
HOCTH B KOHKpPETHOHM cuTyauuu. GopMynupoBaTh MPUHLHKI CY-
MIEPIO3ULIMN IIEKTPUYECKUX INosied. OnpenensaTb HalpaBlIeHHE
U 3HAQ4YCHHE PE3yJIbTUPYIOLIEH HANPSKEHHOCTU IEKTPUYECKOTO
IIOJISl CUCTEMBI TOUEYHBIX 3apsi10B. M300paxkarh 3JIeKTpHUECcKoe
IoJIE C IIOMOIUBKO JIMHMM HanpspkEHHOCTU. Pacno3HaBaTe M
n300pakaTh JIMHUM HaNpsDKEHHOCTH MOJSL TOYEYHOIro 3apsja,
CUCTEMBI TOYEYHBIX 3apsAJ0B, 3apSLDKECHHOM INIOCKOCTH, JBYX
napajjiesIbHbIX IUIOCKOCTEH, Iapa, cdepsl, HMUIUHAPA; OJHO-
POJHOIO U HEOAHOPOAHOIO IEKTPUUECKUX nosied. Onpenensrs
10 JIMHUAM HAIpsDKEHHOCTH JIEKTPUYECKOTrO IOJIL 3HAKU U Xa-
pakTep pacnpeneneHus 3apsaaoB. OnpenesaTs NOTEHIUAN JIICK-
TPOCTATUYECKOrO IOJIA B JAHHOM TOYKE IIOJIS OJHOTO U He-
CKOJIbKMX TOYEYHBIX JJIeKTpUueckux 3apsoB CocTaBisTh
YPaBHEHUS, CBS3BIBAIOIIME HAIMPSKEHHOCTh JJIEKTPUYECKOTO
IOJIsI C Pa3HOCTBIO MOTEHIMAIOB. BBUMCIATH, HCIONB3YS CO-
CTaBJICHHOE ypaBHEHHE, HEM3BECTHbIE BeNMYMHBL. M300paxkaTh
SKBUIIOTCHIMAIBHBIE ITOBEPXHOCTU IEKTPUUECKOro mojs. Pac-
[I03HABaThb U BOCIIPOU3BOJIUTH DKBUIIOTEHIMATIBHBIE TIOBEPXHO-
CTH TI0JIS1 TOYEYHOI'O 3apsla, CUCTEMBl TOYEYHBIX 3apsA/I0OB, 3a-
PSDKEHHOW  TIOCKOCTH, JBYX (HECKOJIBKMX) TMapajlIelbHbIX
IUIOCKOCTEH, 1mapa, cepsl, HWIMHAPA; OJHOPOAHOTO U HEOIHO-
POIHOTO 3JeKTpuueckux moineil. OOBACHATH YCTPOMCTBO,
MPUHIUIT TEUCTBUS, NMPAKTHYECKOE 3HAYEHUE KOHJIEHCATOPOB.
Boruucnate 3Ha4eHUS 3IEKTPOEMKOCTH IIIIOCKOTO KOHJIEHCATO-
pa, 3apsiia KOHJIEHCATOpa, HAPSKEHUsI Ha OOKJIaJKaX KOHAEH-
caTopa, IapaMeTpoB IUIOCKOIO KOHJIEHCATOpPa, YHEPIUU DIICK-
TPUYECKOTO IOJS 3apsKEHHOTO0 KOHJEHCATOpa B KOHKPETHBIX
CUTyaLUsX.

2.3aKOHBI IOCTOSIHHOI'O TOKa

JlaBaTh ornpeneneHue NOHATHI: SJIEKTPUYECKHUI TOK, CHjla TOKa,




BOJIbT-aMIIEPHAsl XapPaKTEPUCTUKA, HIEKTPUYECKOE COMPOTHUB-
JIeHUE, CTOPOHHME CHWJIbI, 3JEKTpoABMXKYyIIas cuina. [lepeunc-
JSTh YCJOBUSL CYIIECTBOBAHHUS DIIEKTPUYECKOro Toka. Pacmo-
3HaBaTb M BOCIPOM3BOAUTDH SIBICHHUE DJICKTPUUYECKOTO TOKa,
JEUCTBUS IEKTPUIECKOTO TOKA B TPOBOJHUKE. OOBACHATH Me-
XaHHU3M SIBJICHUN Ha OCHOBAHMU 3HAHUW O CTPOCHHMM BEIIECTBA.
Co3naBaTh KOMIBIOTEPHBIE MOJEIH AJIEKTPUYECKOTO TOKA.
[Tonb30BaTbes amMmepMeTpoM, BOJIBTMETPOM, OMMETPOM: YUH-
THIBATh OCOOCHHOCTH HW3MEPEHUS KOHKPETHBIM MPUOOPOM H
MpaBWia MOJKIIOUEHUSI B DJEKTPUYECKYIo lenb. MccnenoBars
HKCHEPUMEHTAIBHO 3aBUCUMOCTH CHJIBI TOKA B MPOBOJHHUKE OT
HaMpsDKEHUS M OT CONPOTUBIEHUS MpoBoAHHKa. CTpouth rpa-
(UK BOJBT-aMIEPHON XapaKTePUCTHKU. DOPMYINPOBATH 3aKOH
Oma nns yyacTKa IenH, YCJIOBUs ero nmpuMeHuMocTH. CocraB-
JSATH ypaBHEHHUE, ONKCHIBatolee 3akoH OMa sl ydacTKa LenH,
B KOHKPETHBIX CUTYyallUAX. BBIUKCIATH, UCIONB3YsS COCTaBJICH-
HO€ ypaBHEHHE, HEM3BECTHBIC 3HAYCHHUS BEIMUYUH. PaccuuThl-
BaTh OOlIee COMPOTHUBIEHHWE YydacTKa LENH MpH MocieroBa-
TEJILHOM W TapajuleIbHOM COCTUHEHUSX IPOBOJHUKOB, MpPU
CMELIaHHOM COEAMHEHUH MPOBOJHHUKOB. BBINOIHATH pacuéTsl
CHJI TOKOB M HalpsOKEHUH B PA3IUYHBIX (B TOM YHCIE B CIOXK-
HBIX) 2JEKTpUUecKuX 1ensax. GopMynaupoBaTs U UCHOIB30BAThH
3akoH Jxoyns—Jlenna. Omnpenensate pabOTy W MOILHOCTb
JIEKTPUUYECKOTO TOKA, KOJIMYECTBO TEIUIOTHI, BBIJIENSAIONIEICS B
MPOBOJTHUKE C TOKOM, IPH 33JaHHBIX mMapamerpax. Dopmymiu-
poBath 3akoH OMa Ui TOJHOHM LEenH, YCIOBHS €ro MpUMEeHU-
Moctu. COCTaBISITh YpaBHEHHUE, BhIpaXkaromiee 3akoH Oma st
MOJTHOM 1eNH, B KOHKPETHBIX CUTyalusx. PaccuumTeiBaTh, UC-
MOJIB3YSI COCTABJIIGHHOE YpaBHEHHE, HEM3BECTHBIC BEIMYHHBL.
W3mMepsaTh 3HaUYeHUE 3JEKTPOJBUKYIIEH CHUIIbI, HANpPsDKEHUE U
CHJTy TOKa Ha YYacTKe IIEMHU C MMOMOIIBI0 BOJBTMETPA, aMIep-
MeTpa U UU(POBBIX JATYUKOB HAMpsKeHUs U cuibl Toka. Co-
OJr0/1aTh MpaBUIa TEXHUKU 0€30IaCHOCTH MPH paboTe ¢ UCTOY-
HUKaMH Toka. PabGoraTh B mape, rpymnme Npu BBITOJHEHUU
npakTuyeckux 3anannii. Haxonuts B autepatype u MHTEepHETE




MH(POPMAIIMIO O CBS3HM JIEKTPOMArHUTHOTO B3aWMOJICHCTBUSA C
XUMHUYECKMMHU PEAKLUUSAMHU U OMOJIOTMYECKUMHU IIpoLieccaMu, 00
HCIIOJIb30BAHUM DJIEKTPUYECKUX SIBJICHUHN XUBBIMU OpraHHU3Ma-
MU

3.DNeKTpUYecKuii TOK B pas-
JUYHBIX Cpeaax

JlaBaTb OmpenereHUe MOHITUI: HOCUTENN 3JIEKTPUYECKOro 3a-
psizna, IPOBOANMOCTD, CBEPXIPOBOANMOCTb, COOCTBEHHAs IPO-
BOJIMMOCTB, IPUMECHAsi MPOBOJUMOCTB, DJICKTPOHHAS IPOBO-
JIMMOCTb, JBIPOYHAsI MPOBOAUMOCTh, P — N-TIEPEX0JI, BaKyyM,
TEPMORJICKTPOHHAsI IMUCCHS, IEKTPOJIN3, FA30BbII pas3psi, pe-
KOMOMHAIMS, WOHU3AIMS, CAMOCTOSTENBHBIN pa3psl, HecaMo-
CTOSITENIBHBINA pa3psl, mia3ma. Pacro3HaBaTh W OMHCHIBATH SIB-
JICHUS IPOXOXKICHHS JIEKTPHUYECKOTO TOKA Yepe3 IMPOBOIHUKH,
MOJTYITPOBOJTHUKH, BaKyyM, DJIEKTPOJIUTHI, Ta3bl. KadecTBeHHO
XapaKTepHU30BaTh NEKTPUUECKUIT TOK B Cpelie: Ha3bIBaTh HOCH-
TEJIN 3apsAA0B, MEXaHU3M X 00pa30BaHMs, XapaKTep IBUKCHUS
3apsI0B B AJIEKTPUYECKOM II0JIE U B €r0 OTCYTCTBHE, 3aBUCH-
MOCTB CHJIBI TOKAa OT HampsDKEHHsI, 3aBUCUMOCTh CHJIBI TOKA OT
BHEIIHUX YcloBUH. Ilepeunciars OCHOBHBIE IMOJIOKEHHS TEO-
PHH DJIEKTPOHHO-IBIPOYHON MMPOBOJAUMOCTH IOYITPOBOJTHUKOB.
[IpuBOAUTE TpPHUMEpPHI YUCTHIX MOJYIPOBOJHUKOB, IOJIYIPO-
BOJIHUKOB C JJOHOPHBIMH M aKIENTOPHBIMH mpumMecsimu. [Tpu-
BOJIUTh TPUMEPHl HCHOJIB30BAHUS MOIYHPOBOJHUKOBBIX IPH-
6opos. [lepeunciaTs yCIoBUs CyIIECTBOBAHUS IEKTPUIECKOTO
TOKa B BakyyMme. [IpuMeHsTh 3HaHUs O CTPOCHUH BellecTBa JJIs
OTMCAHMsI SIBJICHUS TEPMODIIEKTPOHHON sMuccHu. ONHUCHIBATH
NPUHIUN JACUCTBUS BAaKyyMHOI'O JTMOJA, 3JIEKTPOHHO-JIy4eBOU
TpyOku. [IpuBOIMTH TpPHUMEPHl HWCIOJIH30BAHUS BaKyyMHBIX
npubopoB. OOBACHATH MEXaHU3M 00pa30BaHUsI CBOOOJHBIX 3a-
PSIIOB B pacTBOpax M paciuiaBax dJIEKTPOIHUTOB.

11 KJIACC (684.)

1.0cHoBBI 2J1€KTPO-
AMHAMMKH (NPoO-
JT0JIKEHH )
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1.MarsurHoe 1oie

4

JlaBaTb ompenercHUe MOHATHM: MAarHUTHOE I0J€, WHIYKLIHS
MarHMTHOTO MOJIsI, BUXpEBoe MoJe, cuiia Ammnepa, cuia Jlopen-
11a, peppoMarHeTuk, Temneparypa Kiopu, MaruuTHas npoHuma-




eMocTh BenlecTBa. J[aBaTh omnpezesneHue €IUHUIBl MHAYKLHU
MarHuTHOro noiis. IlepedncnsaTe OCHOBHBIE CBOMCTBA MAarHUT-
HOro moJsi. M300pakats MarHUTHbBIE JTUHUMA MOCTOSIHHOTO Mar-
HUTA, MNPSAMOIO MPOBOJHHUKA C TOKOM, KATYIIKH C TOKOM.
Habntonate B3aMMOAEHCTBHE KAaTYIIKH C TOKOM M MarHuTa,
MAarHUTHOM CTPEJIKU U NMPOBOJHHUKA C TOKOM, JI€MCTBUE MAarHUT-
HOTO TOJISl Ha JIBMXKYILYIOCS 3apshKeHHYIo yactuny. dopmynu-
poBaTh 3aKOH AMIIepa, Ha3bIBaTh IPAHUIIBI €T0 IIPUMEHHUMOCTH.
Omnpenenstb HanpaBlI€HUE JIUHUA WHIYKIMM MarHUTHOTO IOJIS
C MOMOIIBIO TIpaBUiia OypaBYKKa, HAMIPABJICHUE BEKTOPOB CHJIBI
Awmnepa u cwibl JlopeHIa ¢ MOMOILIBIO MpPaBUia JIEBOM PYKH.
[TpumensTs 3akoH Amrepa U GopMyIy ISl BEIYUCICHUS CUJIBI
Jlopenua npu peieHuu 3a1ad. [lepeyucnars TUIBI BEMIECTB 110
MarHiTHBIM CBOICTBaM, Ha3bIBaTh CBOWCTBA Jlua-, mapa- u dep-
poMarHeTHKoB. M3MepsaTh cuily B3aMMOJECHCTBUSI KaTyLIKH C
TOKOM U MarHuTa. PabotaTe B mape mpu BBINOJTHEHUU MPAKTHU-
YECKHX 3aJIaHHM, B Iape W TpyIIe Npu penieHuu 3anad. Haxo-
IUTh B JuTepaType U MHTepHeTe nHdopMaiuio o BKiIage Am-
nepa, JIopeHa B u3yueHue MarHuTHOTO MOJis, pycckoro (husu-
ka CTojeToBa B MCCIIE€JOBAaHUE MarHUTHBIX CBOMCTB (heppomar-
HETUKOB, O NMPUMEHEHUU 3aKOHa AmImepa, NMpPaKTUYECKOM HcC-
II0JIB30BAHUHU JEMCTBHSI MATHUTHOTO IOJI Ha JABWKYIIMKCA 3a-
psn, 00 YCKOPUTENSAX JIEMEHTAPHBIX YaCTHII, O BKJIAJE POCCUMA-
CKHX YYEHBIX B CO3JJaHHE YCKOPUTENIEH FIEMEHTAPHBIX YACTHI]

2.OneKTpOMarHuTHAS
st

WHIYK-

JlaBaTb omnpenereHUE IOHATHW: SIBJICHUE DIIEKTPOMAarHUTHOMN
WHJYKUMWA, MarHuTHbIM 1oTok, DJ{C HMHIYKUMHM, HUHAYKTHB-
HOCThb, camomHaykuusi, DJIC camomHmyknuu. Pacros3HaBars,
BOCIIPOU3BOJINTH, HAOMIOAATh SBICHUE AJIEKTPOMArHUTHOW WH-
JTYKIIMM, TIOKa3bIBaTh MPUYUHHO-CICICTBEHHbIC CBS3H MPHU
HaOmoneHnu sBiaeHus. HabmonaTe 1 aHamu3upoBaTh YKCIEPH-
MEHTBI, IEMOHCTpUpYonme npaswio Jlenma. @opMmyaupoBath
npaBwio JleHna, 3aKOH AIEKTPOMATHUTHOM WHAYKLMH, Ha3bl-
BaTh IPaHULIbI €r0 TPUMEHUMOCTH. McciienoBaTh SBICHUE AJIEK-
TPOMarHUTHON MHAYKIMU. PaboTaTh B mape u rpymme npu BbI-
MOJHEHUM MPAKTUYECKUX 3aJaHUM, TUIAHUPOBATH AKCIIEPUMEHT.




[lepeuncnars mpuMepbl UCHOJIB30BAHUS SIBJICHUS JIEKTPOMAr-
HUTHOW WHAYKUMU. Pacmo3naBaTh, BOCHPOM3BOAUTH, HAOIIO-
JaTh  SIBJICHUE CAMOMHAYKIIMHM, IIOKa3blBaTh MPUYUHHO-
CIIEICTBEHHBIE CBSI3U MpH HaOIIOAeHUH siBiIeHUs. DopMynupo-
BaTh 3aKOH CaMOMHIYKIMHU, Ha3bIBaTh T'PAHUIbI €0 MPUMEHU-
Moctu. [IpoBoAMTH aHANOrMIO MEXIYy CaMOMHIYKIUEH W
WHEPTHOCTBIO. OnpenensarTb 3aBUCUMOCTh MHAYKTUBHOCTH Ka-
TYIIKU OT €€ NJIMHBI U IJIOM@AaAu BUTKOB. Ompenensirts B KOH-
KPETHOM CHUTyalluud 3HA4YeHUs: MarHutHoro moroka, JJC uH-
aykuuu, 9JIC MHAYKIUU B ABMOXKyHIMXCS IpoBogHuKax, DJC
CaMOMHAYKIIUU, MHAYKTUBHOCTb, SHEPTUIO 3JIEKTPOMArHUTHOTO
nosia. Haxonute B nuteparype u MHTepHeTe uHpOpMAINO 00
WCTOPUH OTKPBITUS SBJICHUS DJEKTPOMArHUTHOW HWHIYKIIUH, O
BKJIaJIC B M3yYEHUE ITOTO SIBJICHUS poccuiickoro ¢usuka 3. X.
Jlenua, o 60ppOe C MPOSBICHUSIMH 3JIEKTPOMArHUTHOW MHIYK-
1IMU ¥ €€ UCIOJIb30BAaHUU B IPOMBIIUIEHHOCTH.

2. Kouaedanus u
BOJIHBI
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1. Mexaunueckue KojieOauus

JlaBaThb ompezeneHne MOHATHI: KonebaHus, KojedaTeabHast CH-
cTeMa, MeXaHU4ecKue KoyiebaHus, TapMOHUYECKUe KoyeOaHus,
cBOOO/IHBIE KOJIEOAHUs, 3aTyXarollue KoJeOaHUs, BBIHYXICH-
Hble KOJIeOaHUs, PE30HAHC, CMEIIEeHUE, aMIUTUTYAa, MepHoJ,
4acToTa, COOCTBEHHas yacToTa, (a3a. Ha3wpiBaTh ycioBus BO3-
HUKHOBEHUs koliebanuii. [I[puBoANUTE MpUMEpPHI KOIeOaTENbHbBIX
cucteM. OmnuchiBaTh MOJENN «IPYKUHHBIM MasTHUK», «MaTe-
MaTUYeCKHi MasTHUK». llepeuncnars BUABI KoJeOaTeIbHOTO
JBW)KEHUs, HX CBOWCTBAa. Pacmo3HaBaTh, BOCHPOU3BOJMT,
HaOII0AaTh TapMOHHMYECKHE KosiebaHus, cBOOOAHbIE Kousieha-
HUs, 3aTyxarolue KoseGaHus, BBIHY)KJIEHHbIE KoJjeOaHud, pe-
30HaHc. [lepeuncrare crnocoObl MONMydyeHUs] CBOOOAHBIX M BbI-
HY)XJICHHBIX MEXaHW4ecKux KojeOanuii. CocTaBisTh ypaBHe-
HUE MEXaHWYECKMX KojeOaHW, 3amMchiBaTh €ro pelieHHe.
OnpenensiTe MO0 ypaBHEHHUIO KOJIEOATENbHOTO JBMKEHMS Mapa-
MeTpel Konebanuit. IlpencraBnsaTh rpapuueckud 3aBUCHUMOCTb
CMEILIEHHUs, CKOPOCTU U YCKOPEHHUsSI OT BPEMEHHU MpHU KoJieOaHU-
SIX MaT€MaTU4YeCKOro U MPY>KUHHOTO MaATHUKOB. OmpenemnsiTh
1o rpauKy XapaKTepUCTUKU KOJICOaHW: aMIUIUTYy, IEPUO]




Y 4acTOTy. BBIUHCIIATH B KOHKPETHBIX CUTYAIUSIX 3HAYCHUS TIe-
puojia KojaeOaHui MaTeMaTH4YeCKOTrO WU MPY>KMHHOTO MasiTHU-
Ka, 2Heprun MasTHUKA. OOBSCHATH MPEBpAICHUS] SHEPTUU TIPU
KoJeOaHUsAX MaTeMaTHYeCKOro MasiTHUKA U Tpy3a Ha MpYXKHUHE.
Bectu nuckyccuto Ha Temy «Poib pe3oHaHca B TEXHHKE U ObI-
Ty». Haxoauts B nureparype u MurepHere uHdopmanuio 00
WCIOJIb30BAaHUN MEXaHHUYECKUX KOJIeOaHWH B TpuOOpax reoio-
ropa3BeJK1, 4acax, Kaueisax, APYyrux ycTpoicTBax, 00 MCHOb-
30BaHUU B TEXHUKE U MYy3BIKE pE30HAHCA U 0 OOpLOE C HUM.

2.DneKTpOMarHuTHbIE KoJseOa-
HUS

JlaBath omnpeieneHne NOHATHI: 3JIEKTPOMAarHUTHbIE KoieOaHus,
Koyie0aTenbHbI KOHTYpP, CBOOOIHBIC 3JIEKTPOMArHUTHBIE KOJe-
0aHus, BBIHYXICHHbIE 3JICKTPOMAarHUTHbIE KoJjeOaHUs, Iepe-
MEHHBIN AJIEKTPUYECKUI TOK, aKTUBHOE COIPOTHBIICHHE, , ICH-
CTBYIOLIEE 3HAUEHUE CHJIBI TOKa, JACWUCTBYIOIEE 3HAYCHUE
HanpsDKeHUs, TpanchopmaTop, KodPGHUIHEHT TpaHchHOpMAaIIH.
N300paxkaTh cxemy Ko0JIeOAaTelIbHOTO KOHTYypa M OIMCHIBAThH
MPUHIUIN ero paboThl. Pacrio3HaBaTh, BOCIIPOU3BOINTH, HAOIIO-
JaTh CBOOOJIHBIE 3JEKTPOMArHuUTHBIE KOJIeOaHUs. AHAIU3UPO-
BaTh TPEBPAICHUS DHEPTUU B KOJEOATEIHHOM KOHTYpE NpHU
JIEKTPOMArHUTHBIX Konebanusx. [IpencraBisate B Buae rpadu-
KOB 3aBHCHMOCTD 3JICKTPHYECKOTO 3apsi/ia, CHIIBI TOKa M HaIpsi-
KEHHs OT BPEMEHHM IPH CBOOOJHBIX JIEKTPOMArHUTHBIX KoOJje-
O6anusix. OnpenensaTs no rpa@uky KoiaeOaHui XapaKTepPUCTUKU:
aMIUTUTYAY, MIEPHOJ M 4acToTy. 3anmuceiBaTh Gopmyiy Tomco-
Ha. Beraucasats ¢ nomombio ¢popmynsl Tomcona nepuon u va-
CTOTY CBOOO/IHBIX JIEKTPOMArHuTHBIX Kojiebanuil. Onpenenarsb
MIEPUOJI, YACTOTY, aMIUTHTY Ty KoJIeOaHUI B KOHKPETHBIX CHTYya-
nusax. OOBACHATH NPUHIMII TOJYYEHHUS TEPEMEHHOro TOKa,
YCTPOHCTBO TeHepaTopa IMepeMEeHHOro Toka. HaspBate ocoOeH-
HOCTH MEPEMEHHOI0 JIEKTPHUUECKOr0 TOKAa HA y4acTKe IIeTH ¢
pe3ucTopoM. 3amuchiBaTh 3aKOH Oma sl UENH NEPEMEHHOIO
Toka. HaxoauTh 3HaUeHUs CHIIBI TOKA, HANPSKEHUs, aKTUBHOTO
COIIPOTHBIICHUS ETH TIEPEMEHHOTO TOKa B KOHKPETHBIX CHTYya-
usAX. BBIUMCIATE 3HAUEHUS! MOLTHOCTH, BBLIENSIONIECHCS B 11e-
I NIEPEMEHHOI0 TOKa, NEHCTBYIOIME 3HAYCHMs] TOKA U Hampsi-




skennsa. HaspiBaTh YCJI0BUA BO3HUKHOBCHHA PC30HAHCA B LCIIU
nepeMeHHOro Toka. ONHCHIBATH YCTPOWCTBO, MPHHIUI JCH-
CTBUS M MPUMEHEHNE TpaHChopMaTopa

3.MexaHnueckue BOJHBI

JlaBaTh omnpezneneHUEe NOHATHHA: MEXaHWYecKass BOJIHA, IOIe-
pedyHas BOJIHA, NPOAOJBbHAs BOJIHA, CKOPOCTb BOJHBI, JJIMHA
BOJIHBI, (ha3a BOJIHBI, 3BYKOBasi BOJIHA, TPOMKOCTb 3BYKa, BBICOTA
TOHA, TEMOp, OTpa)XKCHUE, MPEIOMIIEHHE, MOINIOIEHUE, UHTEP-
(depeHIs MEXaHNYECKUX BOJIH, KOT€PEHTHbIE UCTOUHUKHU, CTO-
s4as BOJIHA, AKyCTUYECKUN PE30HAHC, IUIOCKOIOJIAPU30BAaHHA
BosIHA. [lepeuncnsaTe cBOMCTBAa MEXaHUYECKUX BOJH. PacrosHa-
BaTh, BOCIPOU3BOIUTH, HAOIIOJaTh MEXAaHUUECKHUE BOJIHBI, I10-
IIepEYHbIC BOJIHBI, IIPOJOJIBHBIEC BOJIHBI, OTPAXKEHUE, IIPEIOMIIE-
HUE, TMOTJIOMIEHHE, HWHTEPPEPEHIINI0 MEXAaHWMYECKHX BOJH.
HaspiBaTh XapakTEpUCTUKHM BOJIH: CKOPOCTb, 4acTOTa, UIMHA
BOJIHBI, pa3HOCTh (a3. OnpenensiTh B KOHKPETHBIX CHTYaIUsIX
CKOpOCTH, YacTOThI, JUIMHBI BOJIHBI, pa3HOCTH (a3 BoiH. Bectn
JUCKYCCHIO O IOJIb3€ U BPEIE BO3JACHCTBHS Ha YEIIOBEKA 3BYKO-
BBIX BOJIH, apTYMEHTHUPOBATh CBOKO IO3UIUIO, YMETh BBICIIYIIHU-
BAaTh MHEHUE JIPYTUX YYACTHUKOB.

4.9J’IeKTpOMaFHI/ITHHC BOJIHBI

JlaBaTh onpezneneHue MOHITHH: 3JIEKTPOMAarHUTHOE IOJIE, BUX-
pEBOE IIEKTPUUECKOE IOJIE, HJIEKTPOMATrHUTHBIE BOJHBI, CKO-
POCTh BOJIHBI, JIIMHA BOJHBI, (pa3a BOJHBI, BOJIHOBAsl MOBEpPX-
HOCTB, q)pOHT BOJIHBI, JIy4, IJIOTHOCTHb IMOTOKA HU3JIY4YCHUA, TO-
YEUHBIM MCTOYHUK W3IIy4EHUs, OTPAKEHUE, IIPEIOMIICHUE, I10-
TJIOIIEeHNe, UHTepdepeHLINs, JUPPaKIHs, TONEePEUYHOCTh, MOs-
pu3anus AEKTPOMArHUTHBIX BOJIH, PAUOCBS3b, PAAUOIOKAIN,
AMIUIMTYAHAsA MOAYJALUA, ACTCKTUPOBAHHUC. OOBACHATL B3au-
MOCBSI3b IIEPEMEHHBIX JJIEKTPUUECKOIO0 MU MArHUTHOTO MOJEH.
PucoBare cxemy pacnpocTpaHEHHs SJIEKTPOMAarHUTHON BOJIHBI.
IlepeuncnsaTs cBONCTBA U XapaKTEPUCTUKHU JIEKTPOMATrHUTHBIX
BOJIH. PaCHO3HaBaTB, Ha6J'IIO)IaTI) SJICKTPOMArduTHBIC BOJIHEIL,
U3JlydeHue, NpUEM, OTPAKEHUE, IPEOMIIEHUE, IOIJIOLIECHHE,
UHTEpPEepeHnIo, AUPPAKIUI0 U MOJISAPU3ALNIO DJIEKTpOMar-
HUTHBIX BOJH. BBIYMCIATE B KOHKPETHBIX CUTYalUsIX 3HAYECHHUS
XapaKTEPUCTHK BOJIH: CKOPOCTH, YacTOTBI, AJUHBI BOJHBI, pPa3-




HocTH (¢a3. MccnenoBars CBOWCTBA 3JEKTPOMArHUTHBIX BOJH C
MOMOILbI0 MOOMIIBHOTO TeseoHa. Ha3piBaTh M ONMCHIBATH CO-
BpeMEHHbIE cpezcTBa cBsi3u. Beienars ponbs A. C. [lonosa B
U3Y4YCHHUH 3JIEKTPOMArHUTHBIX BOJIH M CO3JIaHUU PaJHOCBA3H.
OTHOCHUTBCS C yBa)K€HHEM K YYEHBIM M MX OTKpbITHsIM. O0OC-
HOBBIBATH BA)XKHOCTb OTKPBITUS JJEKTPOMArHUTHBIX BOJH JUIS
pa3Butus Hayku. Haxomute B nureparype u MHTepHeTre uH-
(opMannio, MO3BOJISAIOLIYI0 OTBETUTh Ha IIOCTaBJIEHHBIE BOIPO-
cbl 0 Teme. PaboraTh B mape M rpymie npu peuieHud 3a1a4 u
BBIIIOJHEHUH NIPAKTUYECKUX 3aJaHUM.

3.0nruka
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1.CeroBbie BonHbIl. ['eomeTpu-
YyecKasl ¥ BOJHOBAs ONTHKA

10

JlaBaTh ompejesieHue MOHATHIA: CBET, TEOMETPUYECKAs OINTHKA,
CBETOBOH J1y4, CKOPOCTb CBETa, OTPaXEHUE CBETa, MpeoMIie-
HUE CBETa, NIOJIHOE OTPaKEHUE CBETA, YroJl MaJIeHus, yroj oT-
paxeHus, Yrojl MpPEJIOMJIEHUS, OTHOCHUTEIBHBIN IOKa3aTellb
MIPEIOMJIEHUS, a0COIIOTHBIN MOKa3aTesb MPEIOMIIEHMUS], JINH3A,
(hOKyCcHOE pacCcTOSHUE JIMH3BI, ONTUYECKas Cuja JIMH3bI, AMC-
nepcusi cBeTa, MHTepdEepeHIus cBeTa, AUQPPAKIHS CBETa, TU-
bpakiuoHHas pemeéTKa, MOIsIpU3alus CBETa, €CTECTBEHHBIN
CBET, IJTOCKOMOJIIPU30BaHHBIN cBeT. ONMUCHIBATH METOJIBI U3MeE-
peHus ckopocTu cBerta. [lepeuncisaTe CBOKWCTBA CBETOBBIX BOJIH.
PacnioznaBath, BOCIpOM3BOANTD, HA0JIOIaTh PACTIPOCTPAHEHHE
CBETOBBIX BOJIH, OTPaXCHHE, MPETOMIICHHE, MOTJIOUIEHUE, TUC-
Mepcuto, HHTEPPEPEHIIHNIO, TUPPAKITUIO U MOIIPU3AIUI0 CBETO-
BbIX BOJH. @opMynupoBaTh NpuHOMN ['rolireHca, 3aKOHBI OT-
paXeHus: U MPETOMJICHHS] CBETa, TPAHUIIBI UX MPUMEHHUMOCTH.
Crpouth X0I Jyya B IUIOCKONApaJUIEIbHOM IUIACTUHE, Tpe-
YTOJIBHOM Tpu3Me, TMOBOPOTHOW Tmpu3Me, 0oO0OpadrBaroueit
npu3Me, TOHKoOW JmH3e. CTpOUTh H300pakeHHe MpeaMeTa B
IUTIOCKOM 3€pKalie, B TOHKOW JinH3e. l[lepeuncnsate BUABI JUH3,
HUX OCHOBHBIE XapaKTEPUCTHUKU — ONTHUYECKHUM LIEHTp, TJIaBHAs
onTHYeCKast och, Pokyc, onTudeckas cuia. OnpeaensT B KOH-
KPETHOM CUTYyalluM 3HAYEHHUs yria MaJeHHs, yIila OTpaxKeHus,
yria TMpeloMIIeHHs,, OTHOCUTEJIBHOTO IOKa3aTels MperaomIe-
HUs1, aDCOFOTHOTO TTOKA3aTelNs MPEIOMIICHHUS, CKOPOCTH CBETa B
cpene, pOKyCHOro pacCTOSIHUS, ONTUYECKOM CUJIbI JIMH3BI, YBE-




JTWYEHHS JTUH3BI, Iepuoja Au(pakIMOHHON PElIETKH, TOJI0XKe-
HUSl MHTEP(EPEHIMOHHBIX U AU(PAKIMOHHBIX MaKCUMYMOB U
MUHHMYMOB. 3alUCBIBaTh (POPMYITy TOHKOW JIMH3BI, PACCUUTHI-
BaTh B KOHKPETHBIX CUTyalMsIX C €€ IOMOILBIO HEU3BECTHBIC
BEJIMYMHBI. DKCHEPUMEHTAIbHO ONPEAEATh IOKa3aTeslb Ipe-
JOMJIEHHUS cpefibl, (POKYCHOE PACCTOSHUE COOMparoIiel JHMH3HI,
JUTMHY CBETOBOH BOJIHBI C MTOMOIIBI0 TUMPAKITMOHHON PEIIETKY.
Bo1aensaTe 0OCHOBHBIE IIOJIOKEHUS KOPIIYCKYJISIPHOM U BOJTHOBOM
TEOpHii CBETa. YYacTBOBATh B OOCYXKIEHHH STHX TEOPUH U CO-
BPEMEHHBIX B3IVIAJIOB HAa IPUPOAY CBETA

2. VI3mydeHus ¥ CIEKTPHI

JlaBaTh omnpenesieHUEe MOHATHI: TETUIOBOE U3JIyY€HUE, DIEKTPO-
JIIOMHUHECICHIINS, KaTOIO0JIOMHHECIICHIINS, XEMIIFOMUHECIICH-
uust, (HOTONOMUHECIEHIUSA, CIUIONIHOW CIEKTp, JIMHEWYaThIi
CIIEKTp, IMOJIOCATBhIM CHEKTpP, CHEKTP MOTJOIICHHUS, CHEKTPalib-
Hbld aHanu3. [lepednciiaTh BHABI 3JIEKTPOMATHUTHBIX H3Jyde-
HHUM, MX HCTOYHUKH, CBOWCTBA, NMpUMEHeHHe. M cmonb3oBarh
HIKATy AJIEKTPOMArHUTHBIX BOJH. CpaBHUBATH CBOMCTBA JJICK-
TPOMAarHUTHBIX BOJIH Pa3HBIX JUAINIa30HOB.

4.0cHOBBI crenu-
AJIbHOM TEOpHH
OTHOCHTEJILHOCTH

1.OCHOBBI CHEIHAIBHON TEO-
pUU OTHOCUTEIBHOCTH

JlaBaTh ompeneneHre MOHATUN: COOBITHE, IMOCTYNAT, COOCTBEH-
Has MHEepIMAIbHAs CHUCTeMa OTCYETa, COOCTBEHHOE BpeMs, co0-
CTBEHHAs JIJTMHA Teja, Macca IMOKOs, MHBAPUAHT, YHEPTHUS TO-
Kos1. OOBSCHATH MPOTUBOPEUHS MEXKIY KIACCUYECKON MEXaHU-
KOM M 3JIEKTPOJMHAMUKOW MakcBelsla U MPUYUHBI MMOSBICHUS
CTO. ®opmynuposats nocryinarst CTO. ®dopMynnpoBarh BbI-
BOJI6I U3 moctynaroB CTO

5.KBanrtoBasi pusu-
Ka. Du3uKa aToMa "
aTOMHOI0 s1/Ipa
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1.CBeToOBBIE KBAHTHI

JlaBath ompezneneHue MOHATUN: (PoTO3PPeEeKT, KBaHT, TOK
HACBIIIEHUS, 3aJepXKHUBAOIee HampsyKeHue, paboTa BBIXO[a,
KpacHas rpanuia ¢potodddekra. PacrosnaBaTs, HaOIIOATH SIB-
nenue ¢porodpdekra. OnucsiBaTh onbIThl CToNeToBa. Dopmy-
nupoBaTh Tunore3y [lmanka o kBaHTax, 3aKOHBI GoTodPdekTa.
Amnanu3upoBaTh 3aKOHBI (poTOd(deKTa. 3anuchBaTh U COCTAB-
JATh B KOHKPETHBIX CUTYallMsIX ypaBHEHHE OWHINTEHHA IS
¢dorodddexra 1 HaXOAUTH C €ro MOMOIIBIO HEU3BECTHBIE BEIH-
YUHBI. BBIUUCISATH B KOHKPETHBIX CUTYalUsIX 3HaYEHHs] MaKCH-
MQJIBHOM KHHETHUYECKOW JHEpruH (hOTORJIEKTPOHOB, CKOPOCTH




(OTO2TIEKTPOHOB, PadOTHI BHIXO/A, 3aUPAIOIIET0 HAMPSKECHNU,
9aCTOTHI ¥ JTTMHBI BOJIHBI, COOTBETCTBYIOIINX KPAaCHOW IpaHHIIe
¢doroaddexra. IlpuBoauTh MpUMEPH UCIOIB30BaHUA (HOTOI]-
¢dexra. OOBACHATH CYTh KOPITYCKYJISIPHO-BOJHOBOTO AyalH3Ma.
OmnwuceiBath onbITH JleGeneBa o M3MEPEHHUIO JJaBJICHUS CBETa U
onbITel BaBmiioBa mo ontuke. @opMynupoBaTh COOTHOIICHHE
HeonpeaenéHHoctel I'elizeHOepra u 0ObSICHSITH €ro CYTh.

2.AtoMHas pusnka

JlaBaTh onpezesieHne MOHATUNA: aTOMHOE JIpO, SHEPT€TUYECKUI
yYpOBEHB, JHEeprusi HoHu3anuu. ONUCkIBaTh ONBITH Pesepdopaa.
OnuceiBaTh U cpaBHMBaTh Mojenu aromMa Tomcona u Pesep-
¢dopna. PaccMarpuBaTh, HCCIEIOBATh M ONTUCHIBATH JTMHEHYATHIC
cnekTpbl. DopMynupoBaTh KBaHTOBBIE MOCTynarsl bopa. O0b-
SICHATh JIMHEWYAThIE CIIEKTPhI aTOMa BOAOPOJA HA OCHOBE KBaH-
TOBBIX NOCTynaroB bopa. PaccunTeiBaTh B KOHKPETHON CHUTYya-
LMY YaCTOTY U JJIMHY BOJHBI UCITyCKaeMoro ()OTOHA MpH Tepe-
X0J/Ie aTOMa U3 OJIHOTO CTAallMOHAPHOI'O COCTOSIHUS B JPYTOE€,
SHEPrUI0 MOHU3ALMU aToMa. BBIIEIATh POJIb POCCUMCKUX yué-
HBIX B CO3JaHMU U HUCIOJIb30BAHUU JIA3€pOB. | OTOBUTH IIpE3EH-
TallUU U COOOIIEHUS TTO U3YYCHHBIM TEMaM

3.Du3nka aTOMHOTO A1pa

JlaBaTb ompenesieHus IMOHATHI: MacCOBOE YMCIIO, HYKJIOHBI,
sIIepHbIE CUJIBI, Ne(eKT Macc, SHEpPIUsl CBSA3M, yJelbHasl YHep-
TUs CBA3U aTOMHBIX SEP, PANMOAKTUBHOCTD, IIEPUOJ I1OTypac-
1aja, WCKYCCTBEHHAs pPaJUOAKTUBHOCTb, SJACPHBIE PEAKLUH,
JHEPIreTUYECKUH BBIXOJ AIEPHOMN peakLMH, LICTHAas sepHas pe-
akuus, KodpQGUIUEHT pa3MHOXKEHHUsS] HEUTPOHOB, KpUTHUYECKas
Macca, peaKkTOpPbI-pa3MHOKUTEIU, TEPMOSACpHas peaKkuusl.
CpaBHMBaTh CBOMICTBA MPOTOHA W HEUTpOHA. ONUCHIBaTH MpO-
TOHHO-HEUTPOHHYIO MOJenb sapa. OnpenensaTe COCTaB SIEP
pasIMYHBIX 3JEMEHTOB C IOMOLIbI Tabauubl MeHaeneesa.
N300pakaTh U 4uTaTh CXeMbl aTOMOB. CpaBHHMBATh CHITY 3JIEK-
TPUYECKOTO OTTAIKHUBAHMS ITPOTOHOB M CUIIY CBSI3M HYKJIOHOB B
anpe. [lepeuncnsTe 1 OMUCHIBaTh CBOWCTBA AAEPHBIX CHIl. O0B-
SCHATH OOMEHHYIO MOJENIb B3auMOJeicTBUSA. Bwrumcnare ne-
(eKT Macc, PHEPruI0 CBS3M U YIEIbHYIO SHEPIHIO CBS3U KOH-
KPETHBIX AaTOMHBIX sAep. AHAIM3UPOBATh CBS3b YACIBHOU




SHEPIUHU CBSI3U C YCTOWYMBOCTBIO sijep. [lepeuncnsaTe BUIbI pa-
JMOAKTUBHOTO pacraja aToMHBIX siep. CpaBHUBATh CBOWMCTBA
anbda-, Oera- U raMMa-u3NydeHHH. 3aMHMCHIBATh, OOBICHATH
3aKOH PaJIMOAKTHBHOTO PACIa/ia, YKa3bIBaTh I'PAHMIIBI €ro MpH-
MeHUMOCTH. OTNpeaeasTh B KOHKPETHBIX CUTYAIMsIX YHUCIIO He-
pacraBIIMXCS SIEP, YMCIIO PACIIABIIMXCS SIEP, MEPUOJ TIOTY-
pacmnana. 3anuceiBaTh siepHbIe peaknun. OnpeneisTh MPoayK-
TBl SIZCPHBIX peaKIMid. PaccUMThIBaTh IHEPTUUYCCKHI BBIXOI
SICpHBIX peakiuii. ONUChIBATh MEXAaHU3MBbI JCICHHS sICp |
LENHOH siiepHo peakiuu. CpaBHUBATH SCPHBIC U TEPMOSICP-
Hble peakiuu. Haxonuts B ureparype u MHTEpHETE CBEACHUS
00 OTKPBITHH MPOTOHA, HEHTPOHA, PAJMOAKTHUBHOCTHU, O IOJIY-
YCHUU M UCIOJIb30BaHUHM PaJUOAKTUBHBIX HM30TOIOB, HOBBIX
XUMHAYECKHX JJIEMEHTOB. BBIIENATh POJIb POCCHUCKUX YUEHBIX
B HCCJICIOBAHUSAX aTOMHOTO S/Ipa, OTKPBITHH CIIOHTAHHOTO JIe-
JICHHS S7ep YpaHa, Pa3BUTHH SICPHOW SHEPreTHKH, CO3JIaHUH
HOBBIX n30T010B B OSSN

4.9J’IeMeHTapHBIe qaCTHUIbI

JlaBaTb omnpeneneHue MOHATUN: aHHUTUIALU. [lepednciars oc-
HOBHBIE CBOMCTBA 3JIEMEHTApPHBIX YACTHI. BBIACIATH T'PYIIIBI
JJIEMEHTApHBIX YacTull. IlepedynciaTs 3aKOHBI COXpaHEHUs, KO-
TOpBIE€ BBIMOJIHIIOTCS MPH MpeBpalieHus X JacTull. OnuchiBaTh
MPOLIECCHl AHHUTMIIALMMA YacCTULl MU AHTUYACTULl U POXKIACHUS
JJIEKTPOH-TIO3UTPOHHBIX map. Ha3piBaTe M cpaBHUBAaTh BHJIBI
(byHIaMEeHTaJIbHBIX B3auMOJAEHCTBUI. OmnMchIBaTh POJIb YCKO-
puUTENe B N3Y4EHUH 3JIEMEHTAPHBIX YaCTHIL.

6.CTpoenue
JICHHOM

Bce-

1.Ctpoenue Bcenennoit

JlaBaTh omnpejeneHre MOHATUI: NapceK, aCTPOHOMUYECKAS €u-
HUIIA, TIepUrenuii, ademuii, COTHEUHOE 3aTMEHUE, JTYHHOE 3a-
TMEHUE, TUTAHEThl 3€MHOW TPYIIIBI, MIAHETHI-TUTAHThI, aCTEPO-
U1, MeTeop, mMereoput, (orocdepa, CBETUMOCTh, MPOTyOepa-
Hell, MPOTO3BE€3/1a, CBEPXHOBas 3Be3/a, rajakTHUKa, KBaszap.
Ha6monate JIyny u maHeTsl B Teneckon. Bwimenste ocoOeH-
HocTu cucteMbl 3emiss—JIyHa. Pacno3naBaTh, MOAEIUPOBATH,
HaOII0aTh JIYHHBIE W COJMHEYHBbIe 3aTMeHUS. OOBACHSITH MpH-
MUBbl U OTNIMBBL. OnuchiBaTh cTpoeHUE COITHEYHOW CHCTEMBI.
[lepeuncnsTh nuaHeTsl U BUABI MalbIX Tesl. ONHUCHIBAaTh CTpoOe-




uue Comana. Habmonate comueunsie msatHa. CoOmonate mpa-
Bwia Oe3omacHocTH mnpu Habmonennn Comana. [lepeuucnsaTs
TUTIUYHBIE TPYIIBI 3BE3]], OCHOBHBIC (U3MUYECKUE XapaKTepH-
CTUKHU 3BE31. ONMCHIBATH ABOJIOIUIO 3BE37] OT POXKICHUS /0
cmeptu. HasbiBathk camble sipkue 3BE3AbI U co3Be3aus. llepe-
YUCIATHh BUbI TAJIAKTUK, ONKUCHIBATH COCTaB U CTPOCHUE rajiak-
TUK. Borgensats Miueunsiii IlyTe cpenm Apyrux TrallakTHK.
Onpenenars mecto ConHeyHoit cucteMsl B ["anmaktuke. OueHu-
BaTh MOPSAJOK PACCTOSHHM 10 KOCMUYECKUX OOBEKTOB.

YyacTBOBaTh B 0OCYXIEHUU H3BECTHBIX KOCMUYECKUX HCCIe-
JIOBaHUU. BBIIEIATh COBETCKHE M POCCUMCKHE JOCTUKEHHUS B
00/1aCTH KOCMOHABTHKH U HCCIIeNOBaHUA KocMoca. OTHOCUTHCS
C YBOXCHHEM K POCCUMCKUM YUYEHBIM U KOCMOHABTaAM
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