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IIporpamma pa3paGoTaHa Ha OCHOBe aJaNTHPOBAHHOW OCHOBHOHM 00II€00pa30-
BaTEILHON MPOrpaMMbl OCHOBHOTO OOITEro oOpa3oBaHmsl JJisi CIaOOCIBIIANTNX U
no3aHoornoxmmx odydarommuxcs ['KOY mkonsl-uaTepnara No2 r. ApmaBupa, co-
craByieHHOU B cooTBeTcTBUU ¢ PI'OC OOO (npuka3 MuHucTEpcTBa NPOCBEMICHUS
P® ot 31.05.2021r. Ne 287) u ®AOIT OO0 gyst o6yuarouux ¢ OB3 (npuka3 Mu-
HuctepcTBa mpocBenieHus PO ot 24 Hosa0ps 2022 1. Nel025) u yTBepKIeHHOU
pelIeHueM negarorunaeckoro copeta, mpotokoa Nel ot 30.08. 2023roaa



1. IosicHUTeILHAS 3aNIMCKA

Pabouast mporpamma mno ¢usuke mnpeameTHo obOmactu «EcTtecTBeHHO-
Hay4YHbIE NMPEAMETHD) COCTABJIEHA HA OCHOBE aIallTUPOBAHHON OCHOBHOM 00111€00-
pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00I1Iero oOpa3zoBaHus ISl ciabocibliia-
X U no3aHoorioxmux ooydarmuxcs ['KOY mkons-uatepHata No2 r. Apma-
BUpa, cocTaBieHHON B cooTBeTcTBUU ¢ PI'OC OO0 (mpuka3z MuHUCTEpCTBA TIPO-
ceemeHus: PO or 31.05.2021r. Ne 287) u ®AOII OO0 ans obydaronux ¢ OB3
(mpuka3 Munucrepctsa npocsetieHus: PO ot 24 Hos6ps 2022 r. Ne1025)

I]env yueOHOTO TIpeaMeTa 3aKII0YaeTCss B OOECIIEUEHUU OBJIAJICHUS O00Y-
YAIONMMMUCS C HAPYIICHUSIMHU CITyXa HEOOXOIUMBIM (OIpeeieMbIM CTaHIapTOM)
YPOBHEM TOATOTOBKU B 00JIaCTH (PM3HUKU B €IUHCTBE C Pa3BUTHUEM CIIOBECHOU pe-
YU, HEPEUEBBIX MICUXUYECKUX TIPOIIECCOB U COMMAITBHBIX KOMIETEHITNH, BKITIOYAS

— pa3BHUTHE MHTEpPECA W CTPEMJICHHSI K HAYYHOMY M3YYCHHIO TTPUPOIBI, WH-
TEJUIEKTYaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHUE MPEJCTABICHUN 0 HAYYHOM METOJE MO3HaHUS U POpMUPOBaAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBJICHUSIM;

— (popMUpOBaHUE HAYYHOT'O MHUPOBO33PEHUS KaK pe3yjbTaTa M3Y4YEHHUs OC-
HOB CTPOEHHUS MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

— (popMUpOBaHUE MPEJCTABICHUN O poJid GUBUKHU JIJIsi pa3BUTHUS IPYTUX €C-
TECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

— pa3BUTHE TPEJICTaBICHUI O BO3MOXHBIX cdepax Oymymel mpodeccuo-
HAJIBHOU JCSATENHHOCTH, CBA3AHHON C (PU3UKOM, MOATOTOBKA K JAJIbHEHUIIIEMY 00Y-
YEHUIO B 9TOM HAIPABJICHUH.

3aoauamu yaeOHOTO IpeaMeTa SIBIISIOTCS CIICTYIOITHE:

— COJICUCTBHE OBIJIAJICHUIO 3HAHUSMU O JUCKPETHOM CTPOCHHH BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— pa3BUTHE YMEHMH OMUCHIBATH U OOBICHATH (DU3MUECKUE SIBIICHUS C HC-
M0JIb30BAaHUEM TOJIYUCHHBIX 3HAHUN;

— COJIeHiCTBHE OCBOEHUIO METOJ/IOB PEIICHMS MPOCTEHIINX paCUETHBIX 3a/1a4y
C HUCMOJb30BaHUEM  (UBMYECKUX  MojeNied, TBOPYECKUX U  MPAKTHUKO-
OPUEHTUPOBAHHBIX 33/1a4;

— pa3BUTHE YMEHHI HAOII0JaTh MPUPOIHBIC SIBJICHUSI U BBITOIHSATH OIBITHI,
JabopaTopHble pabOThl U SKCIEPUMEHTAIbHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPUTEITHHBIX TPUOOPOB;

— COJICHCTBUE OCBOEHHUIO MPUEMOB PabOTHI C MH(pOpMAIE (PU3NIECKOTO
coJiepKaHusl, BKIIFOYast HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKH,

— pa3BUTHE CIIOCOOHOCTH K aHAJIM3y U KPUTUUECKOMY OIEHWBAHHIO HH(OP-
Mallnu;

— O3HaKoMmJIeHHE co cdepamu TpodecCHoHATBLHON ACSITEIBHOCTH, CBSI3aH-
HBIMHU C (DU3UKON, U COBPEMEHHBIMU TEXHOJIOTUSMU, OCHOBAHHBIMHU Ha JJOCTHIKE-
HUAX GU3HUECKON HAYKH,

— BOCIIUTAHHUE YBAXKEHUS K JACSATEIBHOCTA TBOPILIOB HAYKH U TEXHUKH, a TaK-
K€ OTHOLIEHUS K (PU3UKE KaK K 3JIEMEHTY OOIIeUeIOBEYECKON KYJIbTYPHI.

VYyebnas nucuurmHa «Pu3nkay, B OCHOBE KOTOPOM JIEKHUT HAy4YHOE 3Ha-
HUE 0 HauboJiee OOIIMX 3aKOHAX MPUPObl, UTPAET BAXKHYIO POJIb B IUYHOCTHOM U



KOTHUTHBHOM Pa3BUTHUH TIIyXUX OOYYarOMIMXCs, O3B0 (POPMUPOBATH CUCTEMY
3HaHUI 00 OKpYXKalollleM MUpe, HAyYHOE MUPOBO33PEHHE.

B mpoiiecce ypokoB pu3uKH riiyxue o0ydarolmecs: 3HaKOMATCS ¢ pa3HO00-
pPa3HBIMU MOHATHUSIMU, SIBICHUSMHU, y4aTCsS BECTU HAOIIOACHUS, MPOBOAUTH dKCIIe-
PUMEHTBI, BBIIBUTATh U MPOBEPATH TUIOTE3bI, ONEPUPYS MIPU 3TOM TEMATHUECKOU
Y TEPMUHOJIOTMYECKOM JIEKCUKOM, a Takke 0(hOpMIIsIsl Pe3yJIbTaThl CBOEH JIESITEIb-
HOCTH B BUJIE BBIBOJIOB. JTO COJAEHCTBYET Pa3BUTHIO MHTEIUIEKTYaJIbHBIX CIOCO0-
HOCTEH, CJIOBECHOH peun, 00ecreynBaeT MPOYHYI0 OCHOBY AJIsl YCIEIIHOTO OCBOE-
HUS TPOTPAMMHOTO MaTepHalia Mo JPYyrdM Y4YeOHBIM JUCIHIUIMHAM, BKIIOYAs
OMOJIOTHIO, XUMUIO, TEXHOJIOTHIO, Teorpaduio u ap.

LlenHocTHOE 3HaueHUE yueOHOTo Kypca «Pu3nka» 3aKI04aeTcs B TOM, YTO
OH COJEHCTBYET BOOPYKCHHIO TIIyXHUX OOYYaIOIIMXCS HAyYHBIM METOJOM IO3Ha-
HUS, B COOTBETCTBUU C KOTOPHIM MPOUCXOAUT MPUOOpPETEHUE OOBEKTUBHBIX 3HA-
HUM 00 okpykarolieM Mupe (heHoMeHax, SIBIECHUAX, 3aKOHOMEPHOCTSX, B3aUMO-
CBA3SIX U T.I1.), & TAK)KE OBJIQJICHUE COLIMATIbHBIMU KOMITETEHIIUSAMH.

2. O0mas xapakTepucTUKa y4e0HOr0 nmpeaMera

VYyebnsiii npenmer «Puszuka» ocauBaercss Ha ypoBHe OOO mo BapuaHTy
2.2.2 AOOII B nponoHTrupoBaHHbIE CPOKU: C 7 10 10 KIacchl BKIHOUYUTEIBHO.

N3yuyenue ¢u3uKu cnocoOHO BHECTH pEIIAONIMNA BKIaa B (OopMUpOBaHHE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOY4YaIOIIMXCS C HapyuleHusmMu ciayxa. Of-
HOBPEMEHHO C 3TUM JaHHBIA Kypc 00JIajaeT KOPPEKIHOHHO-Pa3BUBAIOIIEH U BOC-
IIATATEJIbHOW HAPABIEHHOCTBIO.

B cooTtBercTBUM co cnenupuKkoil 00pa3oBaTEIbHO-KOPPEKIIMOHHON PabOThI,
pearn3yeMon ¢ y4€TOM XapakTepa MEPBUYHOTO HAPYLIEHUS U €ro MOCJIEACTBHI
IpU MATOJIOTHH CIIyXa, B XOJI€ YPOKOB (PU3UKU MpeaycMaTpUBAETCA HCIOIb30Ba-
HUE BepOaJbHBIX MHCTPYKIIMA, MOCTAHOBKA CJIOBECHBIX 3a/ay, MOOYKJIeHUE 00Yy-
YaIOIINUXCA K pACCYKICHUSIM BCIyX, KOMMEHTUPOBAHHUIO BBIMIOJIHSAEMBIX JIE€HCTBUI
(B T.4. MO pe3yjbTaTaM OIBITOB, SKCIIEPUMEHTOB, HAOIIOACHH). YUUTETh JOJIKEH
CO3/1aBaTh yCJIOBUSA, IPU KOTOPBIX Yy 00YyYaIOUIUXCSl C HAPYLICHUSIMH cliyXa OyJeT
BO3HHMKATh MOTPEOHOCTh B pEYEBOM OOIIEHUHU B CBS3U C IJIAHUpPOBaHUEM Jabopa-
TOPHBIX SKCIEPUMEHTOB, MPOBEPKOW AEUCTBUS psina (U3UUYECKUX 3aKOHOB Ha
MPaKTUKE, YCTAaHOBJICHHEM (PAKTOB B XOJI€ BBIUMCICHUN M HAOIIOJECHUN U Jp. —
JUIS TIOJIyY€HHUS U Tiepeiaun nH(GOpMaIuu.

bnarogaps ucnonb30BaHUIO Ha ypoKax (PU3UKK pa3HOOOPa3HBIX BUIOB /€S-
TENBHOCTH U OPTaHU3aLMOHHBIX (POpM pabOThl CO3AAOTCS YCIOBUS I BOCIUTA-
HUS Yy 00yYaroluXxcs ¢ HapyIIEHUAMHU ClIyXa LEeNeyCTPEMIEHHOCTH, BOJIU, HACTOM-
YUBOCTH, OCO3HAHHOM MOTPEOHOCTH TOBOJIUTH HAYATOE JAEIO0 10 KOHIIA. BhimonHss
T€ WJIM UHBbIC 33aJaHusi, 00y4aronfecss OCO3HAIOT, YTO HEOPEKHOE OTHOIICHHE K
paboTte, OTCYTCTBUE COCPEIOTOUYEHHOCTH HE TOJBKO MPUBOAMUT K MOJYYEHHUIO He-
00BEKTUBHBIX JAHHBIX, HO U MOXET OBbITh OMACHBIM JIJISl 3J0POBbS U KM3HU YEJIO-
Beka. OCylecTBIIsAs IeSITEIbHOCTD B IPYIINE, B MOATPYIIAxX, apax, 00yJaromuecs
C HAPYUIEHUSAMH CIyXa OCBAaWBAIOT COLMAIBHO MPUEMIIEMbIE MOJEIIA NOBEICHUS,
y4darcss O0€CKOH(MIUKTHBIM CIoco0aM perieHus: MpoOJeMHBIX CUTYallUid, CIIOPHBIX



BOIIPOCOB, IPUHATHIO UHOTO MHEHHUSI, YBAXKEHHUIO K TOUKE 3PEHUS IPYTrOro 4eyioBe-
Ka.

OcBoeHune mporpaMMHOro Matrepuaina no (U3MKe OCYIIECTBISECTCS MPEUMYy-
HIECTBEHHO B XOJE YPOKOB IOJ PYKOBOJACTBOM yuutensa. OQHaKo IJs IMPOYHOIO
OCBOEHHMS COJIepKaHUsl Kypca TpeOyeTcsi MPeAyCMOTPETh PETYIISIPHOE BHITIOJIHEHUE
00yJaroumMMucs ¢ HApyIICHUSIMU CITyXa JOMAIIHEro 3a/IaHusl, UCKJII0Yasi T€ THU, B
KOTOPBIE PEATU3YIOTCSI KOHTPOJIbHBIE MEPOTIPUATUS, OPUEHTUPOBAHHBIE HA BBISIB-
JIEHWE U OLIEHKY MX 3HAaHWH, yMeHU, cnocoOHocte. [Ipu onpenenenun coaepxa-
HUS 1 00bEMa JOMAITHETO 3aJaHus HEOOXOIUMO YYECTh HEIOMyCTHUMOCTh Tepe-
Ipy3Ku 00ydaronuxcs y4eOHbIM MaT€pUaIOM.

[Iporpamma BKJIOUYAET MPUMEPHYIO TEMATUUECKYI0 U TEPMUHOJOTHUYECKYIO
JIEKCUKY, KOTOpas JOHKHA BOWTH B CIIOBApHBIA 3armac 0OyJaronuxcsi ¢ Hapyle-
HUSIMU CITyXa 3a CU€T IIeJI€HAINPaBICHHOW OTPa0OTKH, MPEXKJE BCEro, 3a CUET
BKJIFOUEHHUSI B CTPYKTYPY CIOBOCOYETAHUM, NMPETI0KEHUMN, TEKCTOB, B T.4. B CBS3U
C BBIABUKEHHEM H IIPOBEPKOH THIIOTE3, GOPMYIIMPOBKOIT BHIBOJIOB H T.I1.'

Coneprxanue Kypca pU3MKH, OCBAUBAEMOI'0 O0YUYaIOIIMMHUCS C HapyILIEHUEM
ciayxa Ha ypoBHe OOO (BapuaHT 2.2.2), CTpYKTypUPOBAHO HA OCHOBE paccMOTpe-
HUS pa3HbIX POpPM ABUKEHUS MATEPUH B MOPSAIKE UX YCIOKHEHHUS:

*MEXaHUYECKUE SIBJICHMUS,

*TENJIOBBIE SIBJICHUS,

*3]ICKTPOMArHUTHBIE SIBJICHUS,

*KBaHTOBBIE SIBJICHHUSI.

B 7 xnacce ocBoeHHMe Marepuana 1o JaHHOW y4eOHON MUCIMIUINHE OCYIIe-
CTBJIIETCSI B COOTBETCTBUU CO CJICIYIOIIMMU TEMAaTUUYECKUMHU pazjenamu: «DPuzu-
Ka U €€ poJib B MO3HAHUU OKpYKaroUEero Mupay, «llepBoHayanbHble CBEJEHUS O
CTPOCHHM BEILIECTBA», «/[BHKEHHE M B3aMMOAEUCTBUE TEN», «/laBneHne TBEPIbIX
TEJ, )KUAKOCTEN U ra30B»

B 8 knacce ocBoeHue Marepuana 1o JaHHOW yd4eOHON NUCHIMIUIMHE OCyIIe-
CTBJISIETCS B COOTBETCTBUU CO CIEAYIOIIUMH TEMAaTHYECKUMHU pasjenamu: «Padbora
Y MOILHOCTb. DHEPrus», « TeIIoBbIE SIBICHUSY, DIEKTPUUECKUE U MATHUTHBIC SIB-
neHus” (DNEKTPUUIEcKHe 3apsibl. 3apsykeHHbIe Tena U uX B3amMozeiicTaue. ITo-
CTOSIHHBIN DJIEKTPUUECKUHN TOK3)

' Ha YPOKax NpoBOAMTCA cheumanbHaa paboTa Hag NOHMMaHWEM, NPUMEHEHMEM B CaMOCTOATENbHON peuw,
BOCNpUATUEM (CAIYXO3PUTENBHO M/UAN Ha CAyX C YYETOM YPOBHSA CAYXOPEUEBOro PasBUTUA OBydalowmxcs) u
[OCTAaTOYHO BHATHbIM W €CTECTBEHHbIM BOCNPOU3BEAEHUMEM TEMATUYECKON U TEPMWMHOMIOTMYECKON NEKCUKM, a
TAKXKe JIEKCMKW MO opraHM3aummn yyebHOU AeATeNbHOCTM Obyvatowmxcs Ha ypoke. YacTb AaHHOrO peyeBoro
maTtepuana, y)Ke 3HaKoMoro obyyatowmmcs, MOXKET OTpabaTbiBaTbCA Ha KOPPEKLMOHHO—PA3BMBAOLWMX Kypcax
«Pa3BuTME BOCNPUATUA U BOCNPOU3BEAEHUSA YCTHOM pPeyYn» Nnpu COBMECTHOM MJaHMPOBaHMM paboTbl yuynutenem-
npegMeTHUKOM U yuuTenem-gedektonorom (cypfonenarorom), peanmsyownMM  AaHHble  Kypcbl. Ha
KOPPEKLMOHHO-PA3BMBAIOLLMX Kypcax Y 0ByyatoLLmMxca 3aKpenaatoTcs YMEeHUA BOCNPUATUA (CIYXO3PUTENbHO U/Uam
Ha CAyX C Y4Y4ETOM YPOBHA WX C/YXOPEYEBOrO pPasBUTMA) WM [AOCTAaTOYHO BHATHOMO W ECTECTBEHHOrO
BOCNPOU3BEAEHUA JAHHOIO pe4yeBoro maTepuana.

2 MpoponKeHne NlyyeHna maTepmana no JaHHOMY pasaeny NPeaycMaTpMBAETCA Ha Cneaytolem roay obyyeHums.
3l/I3yquv|e maTtepuana no Teme «[OCTOAHHbLIA 3NEKTPUYECKUIN TOK» HauyMHaeTcas Ha 4-om rof obyyeHua u
npoaoKaeTcs Ha 5-oT rogy obyyeHums Ha ypoBHe OOO. Ha 4-om rogy obyyeHMs Ha M3y4eHWe BbIHOCUTCA
CNefyloWnin  MaTepuan: «DNEKTPUUECKMI TOK. YCNOBMA CyLLECTBOBAHWMA 3/EKTPUYECKOrO TOKa. WMCTOUYHMKM
MOCTOAHHOIO TOKa. [elCTBUA 3/1EKTPUYECKOrO TOKA (TENN0BOE, XMMUYECKOe, MAarHUTHOE). DNEKTPUYECKUN TOK B
UAKOCTAX M rasax. InekTpmyeckas uenb. Cuna ToKa. InektTpuyeckoe HanpsaxKeHne. ConpoTusaeHne NPOBOAHMKA.



B 9 xnacce ocBoeHHne Matepuana 1o JaHHOW y4eOHON MUCIMIUIMHE OCYIIe-
CTBJISIETCS B COOTBETCTBHM CO CIEAYIOIIMMH TEMAaTUYECKUMU pasfenamMu: «IJeK-
TPHYECKHE M MATHUTHbIC ABJICHHs, «MeXaHNUeCKHe SBICHHSD '

B 10 xnacce ocBoeHne marepuaia 1o JaHHON y4eOHON JUCLMILIMHE OCYIle-
CTBJISIETCS B COOTBETCTBUU CO CIEAYIOIIMMM TEMAaTHYECKUMU paszznenaMu: «Mexa-
HUYECKHE KOoJeOaHusi U BOJIHBD, « DJIEKTPOMAarHUTHOE T0JIE U AJIEKTPOMAarHuTHbIE
BOJIHBI», «CBeTOBBIE sIBIEHUS», «KBaHTOBBIE siBIeHUs» (IloBTOpEeHME, 0000IIEHNE
¥ CHCTEMAaTH3aIlis H3YYEeHHOTO MaTepHana’)

VYueOuslii mpeamet «Du3nKay CTPOUTCS HA OCHOBE KOMITJIEKCA MPUHIIUIIOB.

B noruxe npunyuna nayunocmu B Xojae 00pazoBaTEIbHO-KOPPEKIIMOHHOTO
npolecca npeaycMaTpUBaeTCs BHIOOP U MPEAbIBICHUE MaTepraia B COOTBETCTBUU
C IOCTIKEHUSIMU COBpeMEHHOW Hayku. [IpenbsBisiemMblit MaTepuan JOMKEH OBbITh
JIOCTOBEPHBIM, paclojararb NOJJIMHHBIM HAayYHBIM OOBSICHEHUEM. YUUTENO Clie-
IyeT 00ecreunTh «TpaHCPOpPMALMIO» JOHAYUYHBIX MPEICTABICHUN 00yJarommxcs
C HapyLWICHMSMH CJIyXa B HaydHble IIpEACTaBICHUSA. B  KOppeKUMOHHO-
00pa30BaTeIbHOM IpOLIECcCe HE JOIMYCKAeTCsl ByJlblrapu3alus, Ype3MepHas yIpo-
MIEHHOCTh MaTepuaja CO CCbUIKOW Ha OCOOEHHOCTH O0ydYarolmuxcsi, 00yCIIOBJIEH-
HBIE XapaKTEpOM HX NEPBUYHOIO HAPYLIEHUS U €0 NOCJIEICTBUNA B BHJE HEIOJ-
HOLICHHOCTH CJIOBECHOU pe4H, HENOPA3BUTHSI MBICIUTEIBHON JEATEIbHOCTH U JIP.

B cootBercTBUM C npunyunom nonumexnuzma TpeOyeTCs 3HAKOMUThH 00Y-
YAOIIMXCSI C OCHOBHBIMU HANPABJIECHUSMHM HAy4YHO-TEXHHYECKOIO IIporpecca, ¢
¢uznyecKuMu OCHOBaMH (PYHKIIMOHUPOBAHUS TEXHUYECKUX YCTPOMCTB Mapal-
JIEJIBHO C Pa3BUTHEM TBOPYECKUX CIIOCOOHOCTEH. TexHu4Yeckne cBeeHus, C KOTO-
PBIMH 3HAKOMSTCA O0yYarolIMecss B MPOLECCE YPOKOB, CIEAYET OPraHUYECKH CBSI-
3bIBaTh C COJIEPKAHUEM IPOrpaMMHOIO Marepuaia, YriyOussisi, KOHKPETU3UPYS
ero, He J0IMyCKas MPU STOM HapyILIEHUsI CUCTEMBI U JIOTHKU yueOHOro Kypca. Pea-
Au3auys MPUHIUIA MOJIMTEXHU3MA IMIpelycMaTpuBaeT CBOOOJHOE BIIaJCHUE YUH-
TEJIEM CBEJIECHUSMH OTHOCUTEJIIBHO COBPEMEHHBIX JOCTH)KCHUM HAyKU U TEXHUKH.
VYuurens 10JKEH HE TOJIBKO M3J1araTh OTAEIbHBIE IPUMEPBI U (DAKTHI IJIs1 I€MOH-
CTpally IPUMEHEHUs! (PU3NYECKUX 3aKOHOB, HO U (DOPMHPOBATh y 00yUaromuxcs
C HapyLICHUSIMH CIyXa 3aBEPIIEHHYI0 CUCTEMY IMOJUTEXHUYECKUX 3HAHUM, CIIO-
COOHOCTEMN, HABBIKOB.

B cootBercTBUU C npunyunom Ha2isoHocmu MPELyCMaTpUBAETCS IPENOC-
TaBJeHHE OOYYaIOIIMMCS C HApPYUICHHSIMH CIyXa BO3MOXHOCTH HAaOMIOAATh U3Y-
yaemble ABICHUS. JIeMOHCTpalKs YUUTENIEM PealbHOTO (PU3HUECKOTO SIBJICHUS JIH-
00 mporecca, IpU HATMYUK TaKOW BO3MOYKHOCTH, ABIISETCS 00s13aTEIbHOM. DKCTie-
pUMEHTaNIbHAs JESATEIbHOCTh HA YpOKax (DM3MKHU JOJDKHA BBICTYNAaTh B KaueCTBE

YpaenoHoe conpoTusBneHne BellecTBa. 3akoH Oma gnsa ydactka uenu». Ha 5-om rogy obyyeHus Ha u3lydyeHue
BbIHOCUTCA cnepylowmin matepuan: «lNocnefosaTenbHOe U NapaniefnbHoe coeguHeEHME NPOBOAHUKOB. PaboTa u
MOLLHOCTb 3/IEKTPUYECKOTOo TOKa. 3aKoH [IKoyna—J/leHua. DNekTponpoBoAKa W MOTPebUTeNu sneKkTpuyeckomn
sHepruu B 6bITy. KOpoTKOE 3amblKaHue».

4l/I3yl4eH1«1e maTepuana no pasgenam «MexaHUYeckMe KonebaHua W BOJIHbI», «INEKTPOMArHMTHoe none u
3/IEKTPOMArHUTHble BOJIHbI», «CBETOBble ABAEHUAY», «KBaHTOBble ABMEHUA» NpeaycMaTpuBaeTca Ha 6-om roay
0byyeHun Ha yposHe 000.

> MpepycmatpuBaeTca cuctematmsauma u oboblieHne nNpeaMeTHOro COAEPMKAHUA W OnblTa AeATEeNbHOCTH,

NPUOBPETEHHOrO NPU U3yYEHUN NPOrPAaMMHOIO MaTepuana Nno Bcemy Kypcy Gpusmnkm.



OCHOBBI TTO3HAHUS U KPUTEPHUS UCTUHBI, CTIoco0a €€ YCTaHOBJICHUS 00YyYarOIMMHU-
col.

C yuéroMm mpunyuna eocnumwigaroujeli HanpagIeHHOCmu 00pPa308amebHO-
KOPPEeKYUOHHO20 npoyecca y4eOHbIN MaTepualn Kypca (PU3UKH JOJIKEH MCIOJIb30-
BaThCs ISl PacIIMPEHUs KPyro3opa, pa3BUTHs KyJIbTYypbl YMCTBEHHOIO TpyAa, CO-
BEPIICHCTBOBAHHUS HABBIKOB PAllMOHAIBHOW OpraHu3aiui padoTsl U Ap.

Ipunyun unouBUOYaAILHO2O0 NOOX00A K 0OVYAOUWUMCS B YCIOBUSIX KOJUICK-
TUBHOTO OO0y4YeHHs (PU3UKE MpeaycMaTpuBaeT Y4ET TOTO, YTO YMCTBEHHbBIE, pede-
BbI€, KOMIIEHCATOPHBIE BO3MOXXHOCTH OOYYAIOIIMXCS C HAPYIICHUAMHU CIyXa pas-
Au4Hbl. B 3TOM CcBsi3U B X071 00pa30BaTeNbHO-KOPPEKIIMOHHOM paboThl TpedyeTcs
WHAMBHUAYAIA3AIH 33JaHUN TI0 KOJIMYECTBY U COJIEPIKaHUIO, TPElyCMaTPUBAIOTCS
pa3aryYHbIe MEPhl TOMOIIHM PA3HBIM 00YYarOIIMMCS.

Ipunyun onopwi 6 o0byuenuu @usauke Ha 300posvle CUNbL 00YYAIOULE20CS
TpeOyeT KOPPEKIIMOHHOW HaIpaBJIEHHOCTH OOpa3oBaTenbHOro rmpoiecca. OO0y-
YarOU[UECs] C HApYIIEHUSIMH CIyXa OBJIAJIEBAIOT 3HAHUSIMU O (DU3UUYECKUX SIBICHHU-
X, 3aKOHAX, 0 METO/IaX HAYYHOI'O MO3HAHUS MIPUPOBI U JIP., a TAKXKe MpecTaBIie-
HUSMU O (PU3HUECKOW KapTUHE MUpaA MPEUMYIIECTBEHHO MOCPEICTBOM CIIyXO3pH-
TEJIBHOTO BOCTIpUATUS yueOHOro matepuaina. [lpu stom Tpedyercs akTUBHOE TPH-
BJICYCHHE COXPAHHBIX aHAIM3ATOPOB, MOJAKPEIJICHUE U PACHIMPEHUE MOTYyYaeMbIX
3HaHUM Ojarojapsi MPaKTUYECKOW JNeATEeTbHOCTH, B X0Ji€ KOTOPOH OCYIIECTBIISIET-
Csl 4yBCTBEHHOE, IBUTATENIbHOE, OCS3aTEIbHOE BOCIPUATHE OOBEKTOB U SIBJICHUM.
3a cy€T coueTaHUs pPa3NTUYHBIX aHAJIU3ATOPOB B CO3HAHUU OOYYAIOUIUXCA C HAPY-
HICHUSIMU CITyXa CO3JAI0TCsl 0oJiee SICHbIE M MPOYHbIE 00pa3bl OCBAMBAEMBIX MOHSI-
THM.

Ipunyun deamenvbHocmno2o nooxoda OTPaKaeT OCHOBHYIO HAIIPABJIEHHOCTh
COBPEMEHHOM CHCTEMbI 00pa30BaHMs OOYYAIOLIErocsl C HapyLIEHHBIM CIIyXOM, B
KOTOPOH NIeATEIbHOCTh PAacCMAaTPUBAETCS KaK Mpouecc (pOopMUPOBAHUS 3HAHUM,
YyMEHUH U HaBBIKOB U KaK yCJIOBHE, OOECHeuHrBaroliee KOpPPEeKIHOHHO-
Pa3BUBAIOIILYIO HaNpaBiIeHHOCTh 0Opa3zoBarenbHOro mnpomecca. Ocoboe MecTo B
peanu3aluyy JaHHOTO MPUHIIMIA OTBOJIUTCA MPEIMETHO-IPAKTUYECKON JesiTeb-
HOCTH, KOTOPasi pacCCMaTpUBAETCA KaK CPEJICTBO KOPPEKIIMU U KOMIIEHCAIIMHU BCEX
CTOPOH MCUXUKH 00YYaIOLIErocs ¢ HAPYIICHUSIMU CITyXa — B COOTBETCTBHUHU C IICH-
XOJIOTUYECKON TeOpuel O IeITeIbHOCTHOM JIeTepMUHAIIMN TICUXUKH.

Ipunyun eouncmea obyuenus guszuke ¢ pazgumuem ClO8eCHOU pedu U He-
peuesbix NCUXuyeckux npoyeccog 00ycaoBlIeH CTPYKTYypOil HapyIleHus, 0COObIMU
o0pa3oBaTelbHBIMH MOTPEOHOCTAMH O0yJaromuxcs. B cooTBeTcTBUM € 3TUM B XO-
JIe YPOKOB TpeOyeTcs ynemnsiTh BHUMaHue paboTe HaJl TEPMHUHOJIOTHUEH Yy4eOHOTrO
Kypca, paclupsTh 3amac MOJENeld U BapUAHTOB BBICKA3bIBaHUM, COJAEPIKAHUE KO-
TOPBIX KacaeTcs Pa3lWyHbIX (PU3HUECKUX OOBEKTOB, SABJICHUH, 3aKOHOB. OBnaje-
HUE CJIOBECHOW PEYbI0 B X0JI€ YPOKOB (PU3UKH SIBISETCS YCIOBUEM JajbHEUIIEro
U3Y4YEHUS! 3TOM JIMCUMIUIMHBI, @ TaK)Ke OCBOCHHS IIMPOKOTO Kpyra MOHSTUH, HC-
MOJIb3yEMbIX B TOBCEAHEBHOM )KM3HEHHOMN MPAKTHUKE.

LlenenanpasienHas pabora Mo Pa3BUTHUIO CJIOBECHOW peud (B YCTHOU H
MUCbMEHHON opMax), B TOM YHCIIE CIIyXO3pUTEIBLHOTO BOCIIPUSTUS YCTHOM peuu,
pEYEeBOro cilyXa, MPOM3HOCUTEIHLHON CTOPOHBI peun (MpexIe BCero, TeMaruye-



CKOHM M TEPMHHOJIOTHYECKOHN JIEKCUKH Y4€OHOM MUCIUIUIMHBI U JIEKCHKHU 10 Opra-
HU3ALMK YIeOHOM JesTeIbHOCTH) IPelyCMaTPHBACTCS Ha KaXI0M ypoke'.

B nporniecce ypokoB ¢usuku Tpedyercs odecreunBaTh pa3BUTHE y 00ydaro-
IIMXCS ¢ HApYIIEHUSIMH CITyXa HEPEUEBbIX NICUXUUECKHUX IpoLeccoB. B yactHocTH,
IpelyCMaTPUBAETCSl PYKOBOJICTBO BHUMaHUEM OOYYAIOIINXCS Yepe3 OpraHUu3aluio
HaOJIIOJICHUI B CBSI3U C IIPOBEJICHUEM J1a00PAaTOPHBIX SKCIIEPUMEHTOB U OpPTraHU3a-
Ueil MHBIX BUJOB JAEATEIbHOCTH, NPEIBSIBICHUEM JOCTYIHBIX [0 CTPYKType U
COJIEP’KaHUIO CIIOBECHBIX MHCTPYKIMi. TpeHupoBka mamsatu obecreunBaeTcs Mmo-
CPEICTBOM COCTaBJICHHS CXEM, aHajn3a COJACP)KaHUs TaOJMIl, TPOU3BEACHUS BbI-
YyyuclieHnd W T.1. Pa3BUTHE MBIIUIEHUSI U €ro omnepaluil odecrneuynBaercs 3a CUET
YCTaHOBJICHHSI TIOCTIE0BATEILHOCTH BBITIOJHEHHS TE€X WU UHBIX JCHCTBUIM, BBISAB-
JICHHs] TPUYMHHO-CIIEICTBEHHBIX CBA3ell U Ap. B 06pa3oBaTrenbHO-KOPPEKIIMOHHON
paboTe cienyeT caenaTh aKIeHT Ha Pa3BUTUU Yy OOYYArOIIMXCS C HapyIICHUSIMHU
CllyXa CJIOBECHO-JIOTMYECKOI0 MBIIIJIEHUs, 0€3 4ero HEBO3MOXHO IOJHOLEHHO
paccyxaarhb, J€J1aTh BBIBO/IbI, OCYIIECTBIIATh BbIIBUKEHUE U POBEPKY runores. B
JAHHOW CBSI3U IMPOrPAaMMHBIM MaTepual JOJDKEH U3JaraTtbCs YYUTEIEM SICHO, IO-
CJIEIOBATENIbHO, C BKIIFOUEHUEM CHCTEMbI API'YMEHTOB U ITOJIHBIM OXBAaTOM TEMBI.

«®Pu3nKa» OTHOCUTCA K YUCITY Y4€OHBIX JUCIMIUIMH, IO KOTOPOH MOKET
OCYIIECTBJISATBCSL BBINIOJHEHUE HMTOrOBOM MHAMBHUIYaJbHON NPOEKTHOM padOTHI.
Bb160p TEMBI MpoeKTa OCYIIECTBISAETCS € YYETOM JIMUYHOCTHBIX MPEANOYTEHUN U
BO3MOXKHOCTEH Ka)/J10ro 00yYaromierocss ¢ HapymeHHbIM CIyXoM. OmNbIT MPOEKT-
HOM JesITeNnbHOCTH Oy/AeT MOJe3eH Kak B yueOHOM Ipolecce, TaKk U B COLUAIbHON
PaKTHKE.

B nporecce 06pazoBaTenbHO-KOPPEKIIMOHHON PabOThl MOTYT OBITH UCIIOJIb-
30BaHbl IU(POBBIE TEXHOJOTHH, K KOTOPBIM OTHOCAT HH(OPMAIIMOHHO-
oOpa3oBaTellbHbIE CPEJIbl, JEKTPOHHBIN 00pa30BaTENbHBIN PECYpC, AUCTAHIIMOH-
Hble 00pa30BaTEIbHbIE TEXHOJOTUH, IEKTPOHHOE 00YYEHHE C MOMOLIbI0 MHTEp-
HEeTa U MyJIbTUME/IHA.

[IpenmymiecTBaMu HMCNOJIb30BaHUS LU(POBBIX TEXHOJOTUH B 00pa3oBa-
TENbHO-PEA0MIINTAIMOHHOM IIPOLIECCE SABIISAIOTCS JIOCTYIHOCTb, BapUAaTUBHOCTD,
HarJIsHOCTh O0yueHus, 00paTHas CBA3b YUMUTENS C 00y4arolMMHUCS, TOCTPOCHHE
UH/AMBUIYAJIbHON TPAEKTOPUHU M3Y4YEHMsI YUYEOHOro marepuana, 00ydeHue ¢ MpH-
MEHEHUEM MHTEIJIEKTYaJbHBIX CUCTEM MOAJEPKKH (15 ajanTaluyu y4eOHOro mMa-
Tepuana K 0CoObIM 00pa3oBaTebHBIM MOTPEOHOCTSIM OOyuatomuxcs). Opranuza-
musi 00y4eHHs Ha OCHOBE IU(POBBIX TEXHOJOTUH MO3BOJISIET aKTHBU3UPOBATH
KOMIIEHCATOPHBIE MEXaHM3Mbl OOYYAIOIIMUXCS, OCYIIECTBISATH 0Opa3oBaTebHO-
peaOuIMTAllMOHHBIA MPOIIECC HA OCHOBE MOJUCEHCOPHOTO MOAXOJa K MpeoioJe-
HUIO BTOPUYHBIX HAPYUICHUI B Pa3BUTHHU.

[{u¢poBble TEXHOIOTUU MOTYT HCIIOJIB30BATHCA B PA3IMYHBIX BapHAIUIX: B
BUJIE MYJBTUMEANMHBIX MPE3EHTALlMH, KaK YUeOHUK U paboydas TeTpajb, B KaUeCT-

® PaboTa No PasBUTMIO BOCMIPUATUA W BOCMIPOMU3BEAEHWS YCTHOM Peun He AO/KHA HapyLaTb eCTECTBEHHOTO X043
YPOKa, NPOBOAMTCA Ha 3Tanax 3akpenneHus v NosBTopeHua yyebHOro matepuana; B xoae ypoka obecneumsaercs
KOHTPO/Ib 32 MPOMU3HOLWEHNEM 0BYyYaloWMXCA, NOBYKAEHME K BHATHOW M eCTeCTBEHHOM Peyn ¢ UCNoNb30BaHWEM
MPUHATbIX METOAMYECKUX MpUemoB pPaboTbl, Ha KaXKAOM YpoKe npeaycmatpusaetcA GoHeTMYecKas 3apsagka,
KoTopas NpoBOAATCA He 6osiee 3 -5 MUHYT.



BE CJIOBaps WU CHPABOYHUKA C YICOHBIMHU BUACOPMIBMAMU, KaK TPEHAKED LIS
3aKpEeTJICHHUS] HOBBIX 3HAHWW WM B BHJIE TIPAKTHUECKOTO TTOCOOHSI.

HNudopmanmonHo-oOpa3oBaTenbHas cpea 00pa30BaTeIbHOTO YUPEKICHHUS,
OpTaHW30BaHHASI C WCIIOJIB30BAHUEM ITM(PPOBBIX TEXHOJIOTUH, MOJDKHA obOecredn-
BaTh:

— UHGOPMAITMOHHO-METONYECKYIO MOIEPKKY 00pa3oBaTEIbHOTO MPOoIec-
ca ¢ yu€ToM 0coOBbIX 00pa3oBaTENbHBIX MOTPEOHOCTEH OOYJAIOIIUXCS C HapyIIIe-
HUEM CITyXa;

— IJIAHUPOBAaHUE 00PA30BATEIBHOIO MPOIECCca U €0 PeCypCHOro obecreye-
HUSl B COOTBETCTBHHU C (peiepabHBIMU TPEOOBAHUSIMH OCHOBHOTO OOIIETr0 00pa3o-
BaHUS,;

— MOHHUTOPHHT U (PHKCAIMIO XO/Ja U PE3yJIbTaTOB 00pa30BaTEIBLHOTO IPO-
Hecca JiJIsl OTCJICKMBAaHUS JUHAMHMKH YCBOEHHSI Y4EOHOTrO MaTepuana 00yJaromim-
MUCS C HAPYIIICHUEM CITyXa;

— y4€T CaHUTAPHO-AMUACMHOJIOTHYECKUX TpeOOBaHWN TMpU OO0yYEHHUH
IIKOJILHUKOB C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37IOPOBBS (C HAPYIICHUSIMH CITY-
xa);

— COBPEMEHHBIE MPOIIETyphI CO3/IaHus, TTIONCKa, cOopa, aHanmu3a, 00padoTKH,
XpaHEHUs ¥ MPEACTaBICHUS HHPOPMAIIIH;

— JTUCTAHIIMOHHOE B3aWMOJICHWCTBHE BCEX YYAaCTHHUKOB 00pa30BaTEIHLHOTO
nporiecca (00yJarommxcsi C HapylIeHuEeM cliyXxa, UX POoAuTeNel (3aKOHHBIX Mpe/-
CTaBUTENIEH ), TIEJArOrMYeCKUX pabOTHUKOB, OPraHOB yIpaBieHHUs B chepe odOpa-
30BaHMsI, OOIIECTBEHHOCTH ), B TOM YHCJIE IIPH PEATU3aIluK TUCTAHIIMOHHOTO 00pa-
30BaHMSI.

B pesynbrare ucrnonb30BaHUS MUPPOBBIX TEXHOJIOTHI B 00pa30BaTEIbHOM
nporecce y o0yyaroumxcs ¢ HapylieHueM ciiyxa (OpMUPYIOTCS YeTbIpe BHIA
U POBON KOMIIETEHTHOCTH:

*nH(QOpPMAITMOHHAS U MEIUAKOMIIETEHTHOCTh (CIIOCOOHOCTH paboTaTh ¢ pas-
HBIMU IU(PPOBBIMHU PECYpPCaMM),

*KOMMYHUKATHBHAs (CIIOCOOHOCTh B3aUMOJICHCTBOBATH MOCPEACTBOM OJI0-
roB, ¢OpyMOB, 4aTOB U JIp.),

*TeXHUYECKasi (CIIOCOOHOCTh WCIOIB30BaTh TEXHUYECKUE W MPOTPAMMHBIC
Cpe/CTBa),

*oTpeduTeNbCKast (CIOCOOHOCTh PelIaTh C MOMOIIBI0 HU(POBBIX YCT-
POWCTB M MHTEPHETA Pa3INYHbIC 00Pa30BATEIBHBIC 33/1a4H ).

3. Onmcanue MecTa y4eOHOro nmpeaMera B y4eOHOM ILIaHE.
VYueOusiit mpeamer «du3uka» BXOIUT B MpeaIMeTHYIO 0bnacts «EctecTBeH-
HO-HAy4YHbIE MPEIMEThDY — HapsALy C XUMHUEH U OMOJNOTHEH, SIBISSCH 00sI3aTeNb-
HBIM.
VYueOHblil npeamer «Pusnka» ABIAETCA 0OIUM JUIsl 00y4aroUMxcs ¢ HOp-
MaTUBHBIM Pa3BUTUEM M C HapylIeHUsIMH ciayxa. [Ipu aTom msydenue pusmku no



BapuaHty 2.2.2 AOOII OOO ocymiecTBisieTcss B TPOJOHTUPOBAHHBIE CPOKHU: € 7
1o 10 KJIacchl BKIIOUHTETBHO.

Pacnipenenenne y4eOHBIX YacOB COOTBETCTBYET deaepaibHOMY Y4EOHOMY
mwiany @AOIT OOO nsis cnaboCabIanyX U MO3IHOOTIOXIINX 00yJarOIIUXC.

Kaaccnl du3zuka
Pabouas nporpamma
7 68
8 68
9 68
10 102
HTOI0 306
4. OnucaHue HEHHOCTHBIX OPHEHTHPOB CO/IePKAHUA YUeOHOIO0

npeamera «Pusuka»

LleHHOCTHBIC OPHUEHTUPHI COACPKAHUS Kypca (U3MKH B OCHOBHOH IIKOJIE
OTIPEICIIAIOTCS CIIeM(PUKON (HU3UKH KaK HAyKH.

OcHOBY TMO3HABaTENbHBIX IICHHOCTEH COCTAaBJISAIOT HAyYHBIC 3HAHWS,
HayYHbIE METOABI IO3HAHWS, a IICHHOCTHBIC OpHEHTaluH, (GopMUpyeMbIe Y
YYaIIUXCs ¢ HapYIICHUEM ClTyXa B IIpoliecce n3ydeHus (PU3UKH, MPOSBISIOTCS

e DKCIIEPUMEHTAIBHOM IMPOBEPKU;

e B TpPHU3HAHUU IICHHOCTH HAy4YHOI'O 3HAHMS, €ro IPaKTUYCCKON
3HAYNMOCTH, IOCTOBEPHOCTH;

e B IICHHOCTU (PU3WYECKUX METOOB MCCIICIOBAHUS KHUBOW U HEKUBOU
PUPOIBL;

e B TMOHMMAHHUH CJIO)XKHOCTH M TMPOTHBOPEYMBOCTH CAMOTO MpoIecca
MO3HAHUS KaK W3BEYHOTO crpemiieHuss kK lctuHe. B kadecTBe 0OBEKTOB
IIEHHOCTe Tpyga W ObITa BBICTYNAIOT TBOpPYECKAs  CO3UAATEIIbHAS
NEeATEIbHOCTh, 3JI0pPOBBIH  00pa3 JKM3HU, a IICHHOCTHBIE OPHCHTAIIUU
coJiepkaHus Kypca GU3HKH

e MOTYT paccMaTpUBaThCs Kak popMUpOBaHHE:

e YBWKHTEIBHOTO OTHONICHHS K  CO3WJATCIBHOM, TBOPYCCKOMH
JIESITEIIbHOCTH;

e TIOHUMaHUS HEOOXOAUMOCTH A(hPeKkTHBHOIO U  OE30MaCHOIO
WCITOJI30BAHUS PA3TUYHBIX TEXHUYECKHX YCTPOMCTB;

o TMOTpPeOHOCTH B OE€3YyCIOBHOM BBIMOJHEHUHU TMpaBui 0€30MacHOro
HCIIOJIB30BaHUS BEIISCTB B IOBCEIHEBHOM )KNU3HH;

e CO3HATEIHHOTO BHIOOpA OymyIieit mpodeccuoHaIbHOM NeATeTbHOCTH.

Kypc ¢usukm  obnagaer  BO3MOXHOCTSIMH Ay (OPMHUPOBAHUSA
KOMMYHUKATHBHBIX I[EHHOCTEH, OCHOBY KOTOPBIX COCTABJISIIOT MPOIECC OOIIEHNS,
rpaMOTHas peyb, a IICHHOCTHBIC OPHUEHTAIIMM HAMPABICHbI HAa BOCIHUTAHUE Y
YYaIIUXCs ¢ HapYIICHUEM ClTyXa:

e TIPAaBWIBHOTO  HCIOJIb30BAaHUS  (PU3NYECKOH  TEPMUHOJIOTHMH U
CHMBOJIHKH;

7
Ha n3yyeHune Ppusmnkm B 7, 8 1 9 Knaccax Bblgennetcs no 2 yaca B Hegento (68 yacos B roa), B 10 Knacce — 3 yaca B
Hegento (102 yaca B rog,).



° HOTpe6HOCTI/I BCCTHN JHAJIOI, BBICJIYHIMBATHL MHCHHC OIIIIOHCHTA,
Y4aCTBOBATh B TUCKYCCHH,

e CIIOCOOHOCTH OTKPBITO BBIPAXKATHL U APTYMCHTHPOBAHO OTCTAWBATb
CBOIO TOYKY 3PCHUA.

5.  JIu4HOCTHBIEe, MeTaNpeAMeTHbIE U NIPeAMETHbIE Pe3yJIbTa-
ThI OCBOCHUSA Y4eOHOI0 NpeaMera
JINYHOCTHBIEC PE3YJILTATHI:
® OCO3HAHUE JMYHOCTHON 3HAYUMOCTH (DPM3MUECKOTO 3HAHUS, HAYIHBIX
3HAHUU U METOJOB MO3HAHUSA, TBOPUYECKON CO3UIATEIBHON AEATENBbHOCTH, 310~
poBOTro 00pa3a KU3HU, IPOIIeCcca TUATOTUIECKOTO OOIIEHNS;
¢ c(hOpMUPOBAHHOCTH MO3HABATEIbHBIX UHTEPECOB, HHTEIIEKTYaIbHBIX

Y TBOPUYECKHUX CITIOCOOHOCTEM;

e yOEXKIEHHOCTh B BO3MOXHOCTH MO3HAHUS MPUPOJbI, B HEOOXOAUMO-

CTU Pa3yMHOTO HMCHOJIb30BAaHUS JOCTHKEHUN HAYKW U TEXHOJIOTMU ISl J1allb-

HEHUIIETO Pa3BUTUS YEIOBEUYECKOTO OOIIECTBA, YBAKCHHUE K HAYYHOU NESITEIb-

HOCTH JIIOJIeH, MOHUMaHUs (QU3NKU KaK AJIEMEHTa 00IEeYeI0BEUECKON KYJIbTY-

pbI B UCTOPHUYECKOM KOHTEKCTE
e MOTHBAIUA 00pPa30BATEIBHON JEATEILHOCTH YYAIIUXCS KaK OCHOBBI CaMOpa3-

BUTHS U COBEPLICHCTBOBAHUS JINYHOCTU HA OCHOBE I'€PMEHEBTUYECKOIO, JINY-

HOCTHO-OPUEHTUPOBAHHOTO, ()EHOMEHOJIOTMYECKOTO M 3KOJIOrO-dMIATUHHOTO

OAXO0Ma.

Jluunocmuuvle YYJ[ o0ecrieunBaOT [IEHHOCTHO-CMBICJIIOBYIO OpPUEHTAIUIO 00Y-
Yaromuxcs (yMEHUE COOTHOCHUTH MOCTYIIKU U COOBITHSI C TIPUHATHIMHU dTUYCCKAMU
MPUHIHUIIAMU, 3HAHHE MOPAJIbHBIX HOPM M YMEHHE BbIJICIUTh HPAaBCTBEHHBIN ac-
MEKT MOBEICHUS), CAMOOIIPEEICHUE U OPUEHTALIUIO B COLMANIBHBIX POJISIX U MEX-
JMYHOCTHBIX OTHOIICHUSX.

MeranpeaMeTHbIE Pe3YJIbTaThl

Pezynamusnvie VY]] (0obecnieunBaroT OpraHHU3aIldi0 00YJaIONUMUCS CBOEH
y4eOHO! NeATENbHOCTH):

— LeJIenoJlaraHue KaK MOCTaHOBKa y4eOHOM 3a/laud Ha OCHOBE COOTHECEHMS
TOTO, YTO Y>K€ U3BECTHO U YCBOECHO 00YYAIOIIMMHUCS, U TOTO, YTO €Ill€ HEU3BECTHO;

— IJTAHUPOBAHME — OIPEIEIEHNUE MOCIEI0BATEIBHOCTH NPOMEKYTOUHBIX Lie-
JIEN C yYETOM KOHEYHOI'0 Pe3yJIbTaTa; COCTABICHUE IUIAHA U MOCIEI0BATEIbHOCTH
JICCTBUI;

— MPOTHO3WPOBAHKE — MPEABOCXUIIEHUE PE3YJIbTaTa U YPOBHS YCBOEHHUS, €r0
BPEMEHHBIX XapaKTEPUCTHK;

— KOHTPOJIb B (hOpPME CIIMUCHHUS CTIOc00a ACHCTBHUS U €T0 Pe3ysibTara ¢ 3aaH-
HBIM 3TAJIOHOM C 110 00HAPYKEHUSI OTKIIOHCHUI U OTJIMYUI OT TAJIOHA;

— KOPpEKIHs — BHECEHNE HEOOXOIUMBIX OTIOJHEHUH M KOPPEKTUB B IIJIAH H
Croco0 JEHCTBHSI B CIIydae PACXOXKICHHS ATaJOHA, PEATbHOTO JCHCTBUS M €r0
MPOIYKTa;

— OLICHKA — BBIJICJICHHE U OCO3HAHUE YYAUIUMHUCS TOTO, YTO YKE YCBOEHO H
YTO €ILI€ MOJJIEKUT YCBOEHUIO, OCOZHAHUE KAYECTBA U YPOBHS YCBOEHUS;




— BOJIEBAsi CAMOPETYJIAIMS KaK CIIOCOOHOCTh K MOOMIM3AIMK CHUJI U SHEPTHH,
CIIOCOOHOCTh K BOJIEBOMY YCHJIMIO, K BBIOOPY CUTyallUM MOTHUBAIIMOHHOI'O KOH-
GbaMKTa U K MPEOI0TCHUIO TPENSTCTBUM.
llosnasamenvnvie YVV/] BraouarT 00IIeydeOHBIE, JIOTHYECKHE, 3HAKOBO-
cuMBoJindeckue Y /1.
Obweyuebnvie YV/] BKIIOYAIOT:
— CaMOCTOATENIbHOE BhlJIeNIeHHE U (HOPMYITUPOBAHKUE MMO3HABATEIBHOM 11eJIH;
— TMOUCK U BbIIETICHHE HE00X0IMMOI HH(pOpMaIHH;
— CTPYKTYpUpPOBaHUE 3HAHUM;
— BBIOOpP Hanbosee 3pheKTUBHBIX CTOCOOOB PEIICHUS 3a/1a4;
— pediiekcuto criocoOOB U yCIIOBUN JACHCTBUS, KOHTPOJIb U OIIEHKY IpoIiecca
U Pe3yJIbTaTOB JEATEIHHOCTH;
— CMBICIIOBOE YTCHHUE;
— YMEHHE aJIEeKBaTHO M OCO3HAHO CTPOUTH PEUYEBOE BBHICKA3bIBAHUE B YCTHOM
(YCTHO-IaKTHJIBHOW) M MMMCbMEHHOW peuu, nepeaBas cojiepKaHue TeKCTa B COOT-
BETCTBHH C LIETBIO U COOJII0/1asi HOPMBI IIOCTPOCHUSI TEKCTA;
— TMOCTaHOBKY U (popmynupoBaHuE MPOOJIEMBI, CAMOCTOSATEILHOE CO3/IaHHE
QITOPUTMOB JIESITEIbHOCTU TPU PEIICHUH MPOOJIeM TBOPYECKOIO M TMOUCKOBOTO
XapakTepa;
— JIEWCTBHE CO 3HAKOBO-CUMBOJIMYECKUMH CPEACTBAMU (3aMelleHHEe, KOAUPO-
BaHWeE, JEKOANPOBAHNE, MOACIUPOBAHUE).
Jlocuueckue Y'V/[ HanpaBiIeHbI HA YCTAHOBJICHUE CBA3EH M OTHOILICHUU B JIO-
0ot o0nactu 3HaHUA. B pamkax MIKOJIBLHOrO 0O0Y4YEeHHMs MO JIOTUYECKUM MBIIILIE-
HUEM TMOHUMAETCS CIIOCOOHOCTh M yMEHHE NPOU3BOJUTH MPOCTHIC JIOTUYECKUE
NeNcTBUS (aHAN3, CHHTE3, CpaBHEHHUE, 0000IIEHNE U JIP.), a TAKKE COCTABHBIC JIO-
TUYECKHE oreparuu (MOCTpOSeHNEe OTPHUIIAHUS, YTBEPKICHUE U ONTPOBEPIKEHNE KaK
MOCTPOEHUE PACCYKJICHUS C UCIIOJIb30BAHUEM PA3JIMYHBIX JIOTUYECKUX CXEM — HH-
JTYKTUBHOM WJIM JICTYKTUBHON).
3naxoeo-cumsonuveckue YVJ[, obecrneunBaromme KOHKPETHBIE CIIOCOOBI
npeoOpa3zoBaHus yueOHOTO MaTepuana, MPeJACTABISIOT IeUCTBUS MOJAECIUPOBAHNS,
BBITIOJIHSAIOIIME (PYHKIIMK OTOOpakeHUs] Y4eOHOro MarepHuaa; MpeArnoaaratoT Bbl-
JIeJIeHUE CYUIECTBEHHOI'O, OTPhIB OT KOHKPETHBIX CUTYAaTHBHBIX 3HAY€HUU, (op-
MUPOBaHHE 000OIICHHBIX 3HAHUM.
Kommynuxamusnvie YVJ] obGecneunBaroT COLMAIbHYIO KOMIIETEHTHOCTb U
CO3HATEIBLHYIO OPUEHTAIMIO HAa TIO3UIMU JIPYTUX JIOJCH, YMEHUE MOANCPKUBAThH
JMAJIoT, MHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB M CTPOUTH MPOTYKTUBHOE B3aW-
MOJICMCTBUE M COTPYTHUYECTBO CO CBEPCTHUKAMU M B3POCIIBIMHU.
[IpenmeTHbIC PE3YITATHI
® BOCIPHUSATHE CIYXO3PUTEIHHO W HA CIIyX, BHATHOE M JOCTATOYHO €CTECTBEHHOE
BOCITPOU3BEJICHUE TEMATHUYECKOM U TEPMHUHOJIOTHYECKOM JEKCHUKH, a TaKxke
JIEKCUKH, CBSI3AaHHOM C OpraHu3aluei yueOHOM AesTeNbHOCTH;

® 3HAaHWE U MMOHUMAaHUE CMbICTAa (U3UUECKUX MOHATHH, QU3HMUECKUX BEIUYUH U
(bU3UYEeCKUX 3aKOHOB,;

® CHOCOOHOCTH ONHUCKHIBATh U OOBACHATH (PU3MUECKUE SBICHUS;




® TOTOBHOCTh HCIIOJH30BaTh (PU3MUYECKHE MPUOOPHI U M3MEPUTETHHBIE MHCTPY-
MEHTBI JIJIs1 U3MEPEHUS (PU3NISCKUX BEIUYHH,

® CIIOCOOHOCTB TPEJICTABIIATh PE3YNIBTATHl U3MEPECHUI C TTOMOIIBIO TaOJIuII, Tpa-
(hMKOB M BBISBIISTh HA 3TOM OCHOBE YMITUPUIECKUE 3aBUCUMOCTH;

® yMEHHUE BBIPAXaTh PE3yIbTaThl U3MEPECHUN U PACUCTOB B eAMHHUIIAX MexmyHa-
POIAHOMN CHCTEMBI;

e yMCHHUE MPHUBOAWTH IPHUMEPHI MPAKTUYECKOTO MCIOIb30BaHMUS (HU3UUICCKUX
3HAHUH O MEXaHMYECKHX, TCIUIOBBIX, AJICKTPOMAarHUTHBIX U KBAHTOBBIX SIBIIC-
HUM;

e yMCHHE pPEIaTh 33/1a4l Ha IPUMEHEHUE (PU3HUCCKUX 3aKOHOB,;

® CIOCOOHOCTh OCYHIECTBIISITH CAMOCTOSITENIHBIN MOMCK WH(GOpMAIIMU B TIPEII-
MeTHOH oOactn «Du3ukay;

® TOTOBHOCTbH MCIOJIb30BaTh (PU3NUYECKHUE 3HAHMS B MPAKTUYECKON JICSITCIBHOCTH
Y MTOBCEHEBHOM KU3HH.

BBbIIYCKHHUK HAYYHTCS :

— co0Jr0/1aTh MpaBwia 0€30MTaCHOCTH W OXpaHbl TpyAa NpH padoTe ¢ YYCOHBIM H

JabopaTopHbIM 000pYIOBAaHHWEM, B T.4. C YYETOM COOCTBEHHBIX OTPAHUYCHHM,

00YCJIOBIICHHBIX HAPYIIICHUEM CITyXa;

— MMOHUMATh CMBIC]T OCHOBHBIX (PM3MUECKUX TEPMUHOB: (pr3ndeckoe Teno, pusnde-

CKOE siBJIeHre, (hU3NIeCKasi BETMINHA, CIUHUIIBI U3MEPCHUS,

— pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIN (HU3HIECKUX

METOJIOB; aHAJM3UPOBATH OTMEIHHBIC TAIbl MPOBEJACHUS UCCICIOBAHUA U UHTEP-

PETUPOBATH PE3YNIbTaThl HAOIOACHUHN U OITBITOB;

— CTaBUThb OIBITHI 10 HWCCJICAOBAHHMIO (PU3MYECKHX SBJICHUH WM (U3HMYCCKUX

CBOWCTB Tell 6€3 UCIOIB30BAHMUS IPSMBIX H3MEPEHHT ; IPH 9TOM (GOPMYIHPOBATH

npobiemMy/3anady yaeOHOTO SKCIIEpUMEHTa; COOMpaTh YCTAHOBKY M3 IPEIJIOKCH-

HOTO 000PY0BaHUS; IPOBOJIUTH OMBIT U (DOPMYJIUPOBATH BHIBOIBI;

— IOHMMaTh POJIb SKCIICPUMEHTA B TIOJyYCHHH HAYYHOU HH(POPMAIIUH;

— MPOBOJIUTH NPSIMbIC U3MEPEHUS (PU3MUECKUX BEIIMYMH: BPEMsI, PaCCTOSTHHE, Mac-

ca Tena, 00bEM, crita, TeMIiepaTypa, aTMochepHOE TaBJICHHUE, BIAXXHOCTh BO3yXa,

HAMpPSDKEHHE, CUJIA TOKA, PaXHAIMOHHBIN (OH (C HCIOTIb30BAHHEM N03UMETPA) ;

IIPY 3TOM BBIOMPATh ONTUMAIBHBIA CITOCOO U3MEPEHUS U MCIIOIH30BATh MPOCTEH-

1€ METO/bI OLICHKHU MTOIPEIIHOCTEN N3MEPEHUM;

— MPOBOJNUTH UCCJIEIOBAHUE 3aBUCUMOCTEH (DU3UUYECKUX BEIMYWH C MCIOJIb30Ba-

HUEM TIPSIMBIX M3MEPEHUU: MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATH

pe3yibTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYCCKUX BEIUYMH B BUIC TAOJIHIl H

rpaduKoB, JAeNIaTh BEIBOABI ITO pe3yIbTaTaM HUCCIICIOBAHMS;

8Orlpepl,eneHme npeaMeTHbIX Pe3ynbTaToB, CBA3AHHbIX C OMMCAHMEM, aHa/AM30M, WHTepnpeTauuen u T.n.
M3yyaemblx OOBLEKTOB, pe3ynbTaToB HabaoAeHUA W onbliToB, C OQOPMIEHWEM BbIBOAOB, MOArOTOBKOWM
NMUCbMEHHbIX U YCTHbIX COOBLEHNI 0 UBNYECKUX ABNEHUSAX, C GOPMYIMPOBAHMEM 33434 Y4EeOHOro aKcnepMmeHTa
M Npouy., OCyWecTBAsSEeTCA C Y4ETOM o0cobbix obpasoBaTesibHbIX MOTPEOHOCTEM W peyeBbiX BO3MOXKHOCTEMN
obyyatowmxcsa, a TakKe orpaHnYeHunin, 0bycnoBNEHHbIX HapyLeHNem cayxa.

9I'Ipvl NpoBeAeHUN uccnefoBaHna GU3MYECKUX ABNEHUI M3MepUTeNbHble MPUOOPbLI UCMONB3YHOTCA NINLWb Kak
AAaTYUKN M3MepeHUsa GU3NYECKUX BEIMYMH. 3aNnUCKU NOKA3aHUI NPAMbIX U3MEPEHUI1 B 3TOM cayyae He TpebyeTca.
10 Tpebyetcs obecneuynTb oBNafZeHWE OOYYAOWMMUCA C HapPYLWEHUAMMU CAyXa NPAMbIMU U3MEPEHUAMMU BCEX
nepevyncneHHbIX GU3NYECKUX BENNYMH.



— MPOBOANTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIMYUH: TIPU BBIOTHECHUHU W3-
MEpEeHU coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJIeAys MpPEI0KEHHONW HMH-
CTPYKLHH, BBIYUCIATH 3HAYEHUE BEJIIMYMHBI UM AHAJU3HPOBATH MOJIYYEHHBIE pe-
3yJIbTATHI C YYETOM 33JJaHHOW TOYHOCTH U3MEPEHUM;

— AQHaJM3UPOBATh CUTyallMU MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HABATh B
HUX MPOSIBJICHUE U3YyUYEHHBIX (PU3UYECKUX SBJICHUN WM 3aKOHOMEPHOCTEN U MpH-
MEHATh UMEIOIINECS 3HAHUS JJIsl UX OObSICHEHUS;

— MOHUMATh MPUHIHUIIBI JEHCTBUS MAaIllWH, MPUOOPOB M TEXHUUECKUX YCTPOUCTB,
YCIJIOBHSI X O€30MTaCHOTO MCIOJIb30BAaHUS B TTIOBCEHEBHOM KU3HU;

— CAMOCTOSITEJIBHO WM C MOMOIIBIO YUYHMTENS HCHOJIb30BaTh MPU BHINIOJHEHUU
y4eOHBIX 3a/1a4 HAYIHO-TIOMYJISIPHYIO JTUTEPATYPY O (PU3HUECKUX SBICHUSAX, CIIpa-
BOYHBIE MaTEpUAIIBI, pecypchl IHTEpHET.

Mexanuueckue aenenus

BrinyckHUK HAy4HUTCS:

— pacro3HaBaTh MEXaHWYECKUE SIBJICHUSI U OOBICHATH HA OCHOBE HMMEIOLIUXCS
3HAHUW OCHOBHBIE CBOWMCTBA WJIM YCJIOBUS NMPOTEKAHUS ITUX SIBJICHUW: paBHOMEP-
HO€ U HEPAaBHOMEPHOE ABUKECHHE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIH-
HEWHOE JBU)KEHUE, OTHOCUTEIIBHOCTh MEXaHMYECKOTO JABUKEHUS, CBOOOJHOE Ma-
JICHHUE TEJ, PABHOMEPHOE JIBMXKEHUE MO OKPYKHOCTHU, MHEPLUS, B3AaUMOJACHCTBHE
T€Jl, PEaKTUBHOE JBHKECHUE, Iepe/lada AaBICHUS TBEPIABIMU TEIaMU, )KUIKOCTIMHU
¥ razamu, atMochepHOe IaBJCHHUE, IJIaBAaHWE TEJ, PABHOBECHE TBEPIBIX TEI,
UMEIOIINX 3aKPETUICHHYI0 OCh BpAICHHS, KOJIEOATEIhbHOE NBM)KCHHE, PE30HAHC,
BOJIHOBOE JBUKEHHE (3BYK);

— OIMCHIBATh U3YYCHHBIC CBOMCTBA TEJl M MEXaHUYECKUE SIBJICHUS, UCTIOIb3Ys (u-
3MYECKHE BEIMYMHBI: MyTh, NMEPEMEIICHNEe, CKOPOCTh, YCKOPEHHE, Mmepruoj odpa-
IIEHHUS, Macca TeJa, INIOTHOCTh BEIECTBA, cuja (CHia TSHKECTH, CUila YIPYTroCTH,
cuia TpeHHUsl), JaBJIEHUEe, UMITYJIbC Tella, KHHETUYECKasi SHEPTUs, MOTEeHIMaIbHas
PHEpPrus, MexaHudeckas pabora, mexanuudeckas momHocTts, KIIJ[ mpu cosepiie-
HUU pabOThl C UCIOJIb30BAHUEM IMPOCTOr0 MEXaHW3Ma, CHJIa TPEHUs, aMIUTUTY/1a,
NEepUOJl U YacToTa KoJieOaHUH, JJIMHA BOJHBI U CKOPOCTh €€ pachpOCTpaHEHUS;
IpU ONMKMCAHUM MPABUIBHO TPAKTOBATH (PU3MUYECKUN CMBICI MCIOJIb3YEMbIX BEJIH-
YUH, UX 0003HAYEHUS U €IMHULIBI U3BMEPEHHUS, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIIINE
JAHHYI0 (PU3UYECKYIO0 BEJIMYMHY C JAPYTUMH BEIMYUHAMH, BBIYUCISATH 3HAUCHUE
(U3UYECKON BEIMYNHEI;

— aHAJIM3UPOBATH CBOWCTBA TEJ, MEXaHUYECKHUE SBJICHUS U MPOLECCHI, UCIIOJIb3YS
bu3nYecKue 3aKOHBI: 3aKOH COXPAHEHUS YHEPTUH, 3aKOH BCEMUPHOTO TITOTEHUS,
MPUHLINI CYNEPIIO3UIUMU CUJI (HaXOXIeHUEe paBHOJecTBYomen cunbl), [, 1T u 111
3aKOHbI HbIOTOHA, 3aKOH COXpaHEHUs UMITyJbCa, 3aKOH ['yka, 3akoH Ilackans, 3a-
KOH ApXWMena; IpHU 3TOM pa3iudarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U €ro
MaTeMaTUYECKOE BbIPAKEHHE;

— pa3iauyaTh OCHOBHBIE MPU3HAKUA U3YUYEHHBIX (PU3NYECKUX MOJENEH: MaTepuaib-
Has TOYKa, MHEpLIMAJbHAsL CUCTEMA OTCUETA,

— pemaTh 3a7a4M, UCIOJIb3ysl (PU3MYEecKrue 3aKOHbI (3aKOH COXPAHEHHS SHEPIUH,
3aKOH BCEMHUPHOTO TATOTE€HUA, NpuHUUN cyrnepno3uuuu cui, I, II u Il 3akoHsl
HproTOHA, 3aKOH COXpaHEHUsI UMIYJIbCa, 3aKOH ['yka, 3akoH Ilackains, 3akoH Ap-



xuMmezia) U GopMyIIbl, CBS3BIBAIOIIHE (DU3UIECKUE BEIHMYHUHBI (ITyTh, CKOPOCTh, yC-
KOpEHHE, Macca TeJa, IIIOTHOCTh BEIECTBA, CUila, JaBJIICHUE, UMITYJIbC TeJla, KUHE-
TUYECKasi DHEPTUsi, MOTEHIIMAJIbHAS YHEPrus, MexaHuuyeckas pabora, MexaHude-
ckast MomtHocTh, KITJ[ mpocToro mMexanusma, cujia TPEHHUsS CKOJIbXEHUs, Kodhdu-
IUEHT TPEHHUs, aMIUIMTY/a, MEPUOJI U YacToTa KojaeOaHuM, JJIMHA BOJHBI M CKO-
pOCTh €€ pacmpoCTpaHEHHs): Ha OCHOBE aHAJIM3a YCJIOBUS 3aJlaud 3aIllMChIBATh
KpaTKOE YCJIOBHUE, BBIICIATh (DU3NUYECKUE BEIMYMHBI, 3aKOHBI U (POPMYIIbI, HEOO-
XOAUMBIE ISl €€ pEelICHUs], TPOBOAUTh PACUEThl U OLICHUBATh PEAIBbHOCTH IOJIY-
YEHHOTO 3HAaYeHUS (PU3UIECKON BEITMUUHEI.

Tennoevle si6nenus

BrinmyckHUK HayuuTCs:

— pacro3HaBaTh TEIUIOBBIC SIBJICHUS U OOBSICHATHh Ha 0a3e MMEIONUXCS 3HAaHUM OC-
HOBHBIC CBOMCTBA WJIA YCJIOBHSI MPOTEKAHUSI 3TUX SIBIICHUH: Tudy3usi, n3MEeHEHUE
00bEMa TeJ MpU HarpeBaHUM (OXJIAXKIECHUM ), OOJIbIIAs C)KUMAEMOCTh ra30B, Majias
C)KUMAEMOCTh JKUAKOCTEH M TBEPABIX TEJ; TEIUIOBOE PABHOBECHE, HCIIAPCHMUE,
KOHJIEHCAIIUs, TUIABJICHUE, KPUCTAJUIM3AIM, KUIIEHUE, BIAXXHOCTh BO3/yXa, pas-
JUYHBIE CIOCOOBI Teruionepeaayu (TerIonpOBOIHOCTb, KOHBEKIIUS, U3IyUYCHHE),
arperaTHbIE COCTOSIHUS BEIIECTBA, MOTJIONICHUE SHEPTUM MPU UCTIAPEHUM KUJIKO-
CTU U BbIJICJICHUE €€ ITPU KOHAEHCAIMH Mapa, 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS
OT JABJICHMUS,

— OIHKCHIBATh U3YYCHHBIC CBOMCTBA TENl M TEIJIOBBIC SBIICHUS, UCTIONB3Ys (hru3ude-
CKHE BEJIIMYMHBI: KOJWYECTBO TEIUIOThI, BHYTPEHHSS JHEPrus, TEMIEpaTypa,
YAEIbHAS TEINIOEMKOCTh BEIIECTBA, YACIbHAs TEIUIOTA IJIABJICHUS, YAECIbHAS TEI-
JI0Ta apooOpa3oBaHus, yaeabHas TETUIOTa CTOPAHKS TOILINBA, KOA(PGHUIIUEHT T0-
JIE3HOTO JECUCTBUS TEIJIOBOIO JIBUTATENIs;, MPHU ONHUCAHWUM IMPABUIBHO TPAKTOBATH
(bU3UYECKUI CMBICI UCIIOJIB3YEMbIX BETUYMH, NX 0003HAUCHUS U CIUHUIIBI H3Me-
peHus, HaXoIUTh (OPMYJIbI, CBS3BIBAIOIINE JMAaHHYI (DU3UYECKYHO BEJIMYHMHY C
JPYTUMH BETUYMHAMU, BBIUYUCIISATH 3HaUYE€HUE (PU3NUECKON BETUMYNHBI;

— aHaJIU3UPOBATH CBOMCTBA TEJ, TEIJIOBBIE SIBJICHUS M MPOLIECCHI, UCTIOJIB3YS OC-
HOBHBIE MOJIOKEHUSI AaTOMHO-MOJIEKYJISIPHOTO YYEHHUSI O CTPOCHUHU BENIECTBA U 3a-
KOH COXPAHEHUSI YIHEPTUH;

— pa3nu4aTh OCHOBHBIC MPU3HAKU M3YYEHHBIX (DU3NUECKUX MOJEJeH CTpOSHUs ra-
30B, JKUJAKOCTEU U TBEPIBIX TEII,

— MPUBOJUTH MMPUMEPHI PAKTHIECKOTO HUCIIOIH30BaHUS (M3UYECKUX 3HAHUN O Te-
IJIOBBIX SIBJIICHUSX;

— pemarp 3aJa4d, UCHOJIb3ys 3aKOH COXPAHEHHUS YJHEPTUU B TEIUIOBBIX MPOLIECCAX
U GOpMyIIBI, CBA3BIBAIONTNE (U3MUECKUE BEIMYMHBI (KOJUYECTBO TEILJIOTHI, TEM-
neparypa, yIellbHas TEIUIOEMKOCTh BEIIECTBA, YJEJIbHASA TEIUIOTA IUIABJICHHS,
yIelbHas TEMjIoTa mapooOpa3oBaHus, yAelbHAs TEIJI0Ta CrOpaHUsl TOIIMBA, KO-
3 PUIUEHT TOJIE3HOTO JIEUCTBUS TEIJIOBOTO JIBUTaTelisl): HA OCHOBE aHaju3a yC-
JIOBUS 3aJ]a4M 3alKCBhIBATh KPATKOE YCJIOBHE, BBIACIATh (U3UYECKUE BEIUUYUHBI,
3aKOHBI U (OPMYJIbI, HEOOXOUMBIE ISl €€ PEIlIeHHs, POBOJIUTh PACUETHI U Olle-
HUBaTh PEATbHOCTh MOJIYYEHHOT'O 3HaYEHUS (PU3UIYECKON BEIIMUUHBI.
Anekmpuyeckue u MacHumHule s61eHUs

BrInyckHUK Hay4YuTCS:



— Pacro3HaBaTh NEKTPOMATHUTHBIC SIBICHUS U OOBACHATH Ha OCHOBE UMEIOIUXCS
3HAHUW OCHOBHBIE CBOICTBA WJIM YCIIOBUS MPOTEKAHUS 3TUX SBJICHUI: JIEKTpHU3a-
sl TeJ, B3aUMOJEHUCTBUE 3apsJI0B, SJIEKTPUUECKUM TOK M €ro AeMcTBUs (TErJio-
BOE, XMMHUYECKOE, MarHUTHOE), B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHas
UHAYKLHNS, JE€HCTBUE MATHUTHOTO I0JIsI HA IPOBOJHUK C TOKOM U Ha JABMXKYILYIOCS
3apsSKEHHYIO YAaCTHUILy, AEMCTBHE JIEKTPUUYECKOTO MOJIS HA 3apsSHKEHHYIO YacTUlly,
3JIEKTPOMArHUTHBIE BOJIHBI, IPSIMOJIMHEMHOE pACIPOCTPAHEHUE CBETA, OTPAXKEHUE
Y TIPEJIOMJIEHHE CBETA, TUCIIEPCUS CBETA;

— COCTaBJIATh CXEMbI IEKTPUYECKUX LENEN C MOCIEN0BATEIbHBIM U IMapajlieib-
HBIM COEJIMHEHHUEM OJJIEMEHTOB, pa3iinyas YCJIOBHbIE OOO3HAUYECHMS 3JIEMEHTOB
IIEKTPUYECKUX Lenel (MCTOYHUK TOKA, KIIF0Y, PE3UCTOP, PEOCTAT, JaMIIOUKa, aM-
NEPMETP, BOIBTMETD);

— HUCIOJB30BaTh ONTUYECKHUE CXEMbI IS MOCTPOEHUS M300paKeHH B TIOCKOM
3epKajie ¥ COOMpPAIOLIEH JINH3E;

— ONMCHIBATh U3YUYECHHBIE CBOICTBA TEJI U 3JIEKTPOMArHUTHBIE SIBJICHUS, UCIIOIb3YsI
(u3nyecKue BEIMYUHBL: SJIEKTPUUECKUN 3apsill, CUJla TOKA, AIEKTPUUYECKOE Hampsi-
KEHHE, EKTPUUECKOE COMPOTUBIIEHUE, YAECIBHOE CONPOTUBICHUE BELIECTBA, pa-
00Ta 3JEKTPUUECKOI0 0JIs, MOIIIHOCTh TOKA, (DOKYCHOE PAacCCTOSIHUE U ONTUYECKas
CWJIa JIMH3bl, CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI M YaCTOTa CBETA;
IIPU OIIMCAaHUM BEPHO TPAKTOBATh (PU3NUECKHUII CMBICI UCIIOJIb3YEMbIX BETUYHH, UX
0003HAYEeHHSI M €IMHUIIBI U3MEPEHUS; HAXOAUTh (HOPMYIbI, CBA3BIBAIOIINE aH-
HYI0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEIUYUHAMM.

— AHAJIM3UPOBATH CBOMCTBA TEJI, 3JEKTPOMATHUTHBIE SBJICHHS W MPOLECCHI, UC-
HOJb3ys (PU3MUECKUe 3aKOHBI: 3aKOH COXPAHEHMsI JEKTPUUECKOIo 3apsijia, 3aKOH
Oma 15 ydacTka uenu, 3akoH Jlxoyisa-JleHna, 3aKoH NpsIMOJIMHEHHOTO pacipo-
CTpPaHEHMS CBETA, 3AKOH OTPAXEHHS CBETA, 3aKOH MPEJOMIICHHS CBETA; IPU 3TOM
pa3anyaTth CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MAaTEMATUYECKOE BhIPAKEHUE.
— NPUBOAUTH NPHUMEPHI MPAKTUUYECKOIO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHUNA O
3JIEKTPOMArHUTHBIX SIBICHUSX;

— pelaTh 3a/1a4yM, UCHOJb3ys (hrU3nUecKue 3aKoHbI (3akoH OMma aJi yyacTka LenH,
3akoH Jkoyns-JleHna, 3aKOH NPSMOJIMHEHHOIO PAcIpOCTPAaHEHMsI CBETA, 3aKOH
OTpPaXKEHMsl CBETA, 3aKOH IIPEJIOMJICHUSI CBETA) U (POPMYJIbl, CBA3BIBAIOIINE (HU3H-
YEeCKUE BEJIMYMHBI (CHJIA TOKA, JJIEKTPUYECKOE HAIPSHKEHHE, AJIEKTPUUYECKOE CO-
IPOTHUBJICHHE, yIEIbHOE COMPOTHBIICHNE BEUIECTBA, pab0Ta 3JIEKTPUUECKOTO MO,
MOIIHOCTh TOKa, (DOKYCHOE PacCTOSHUE U ONTHUYECKash CUiIa JIMH3bI, CKOPOCTb
AIIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI U YaCTOTa CBETA, (JOPMYJIbI pacueTa HJieK-
TPUYECKOTO COMPOTHUBJICHHUS NPH IOCIEA0BATEIBHOM U NapaJUIEIbHOM COEINHE-
HUU NPOBOJHUKOB): HA OCHOBE aHAJIW3a YCJIOBHS 33/a4d 3alHCHIBATh KPATKOE yC-
JIOBHE, BBIACIATH (PU3NUECKUE BEITHMUMHBI, 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE IS
e€ peleHus], IPOBOIUTh PacueThl U OLIEHUBATh PEAJILHOCTh IOJYYEHHOTO 3Haye-
HUS PU3NYECKON BEIIMUNHBI.

Keanmosvie aenenus

BbllTyCKHUK HAayuuTCS:

— pacrno3HaBaTh KBAHTOBBIE SIBJICHUS U OOBSICHATh Ha OCHOBE UMEIOIIMXCS 3HAHUM
OCHOBHbBIE CBOMCTBA WJIN YCJIOBUS MPOTEKAHUS ITUX SIBJICHUN: €CTECTBEHHAs U HC-



KYCCTBEHHASI PaIMOAKTUBHOCTb, O, 3- ¥ Y-U3IIy4CeHHs, BOSHUKHOBEHUE JTMHEHYa-
TOTO CIEKTPa U3ITyUYECHUS aTOMa;

— ONUCHIBATh U3YUYEHHBIE KBAHTOBBIE SBJICHHUS, UCIIOJIb3Ys (PU3HMUECKUE BETUUMHBIL:
MacCOBOE YHUCJIO, 3apsA0BOE YHUCIIO, IEPUOJI MOJypacnajia, SHeprusi GOoToHOB; Mpu
OMMCAaHUU TPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICT HCIOJb3YEMbIX BEIMYMH,
uX 0003HAYEHMS] W EIUHUIIBI MU3MEPEHUs; HaXOOUTh (POPMYIIbI, CBS3BIBAIOIINE
JAHHYI0 (DU3UYECKYIO0 BEJIMYMHY C JAPYTUMH BEIMYUHAMH, BBIYUCISATH 3HAUCHUE
(U3UYECKON BEIMYNHEI;

— aHaJM3UPOBATh KBAHTOBBIC SIBJICHUS, UCIIONL3Ysl (PU3NUECKHE 3aKOHBI U MOCTY-
JIaThl: 3aKOH COXPAHEHUS SHEPTUHU, 3aKOH COXPAHEHUS JJIEKTPUUYECKOro 3apsija,
3aKOH COXPaHEHHUsI MAaCCOBOTO YMCJIAa, 3aKOHOMEPHOCTH U3ITYUYEHHUS U TOTIIOMICHUS
CBETa aTOMOM, MPU 3TOM Pa3TNUaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 Ma-
TEMATUYECKOE BHIPAKEHUE;

— pa3nuMyaTh OCHOBHBIE MPU3HAKH IJIaHETAPHON MOJIENIHN aToMa, HyKJIOHHOW Mo/ie-
JIM aTOMHOTO $/1pa;

— MPUBOJIUTH TPUMEPHI MPOSBICHUS B MPUPOJIE U MPAKTHUECKOTO UCTIOIb30BAHUS
PaANOAKTUBHOCTH, SIIEPHBIX U TEPMOSIIEPHBIX PEAKIIUid, CIEKTPAIHLHOTO aHAIN3a.
[IpeameTHbIC Pe3yNbTATHI 0 TEMATUYECKUM Pa3eiaaM/MOIYJISIM UIEHTUYHBI TEM,
kotopblie npenactasiiensl B0 PI'OC OO0, ogHako X pacrpeaeneHue mo Kiaccam
OCYIIECTBIISIETCS C YUYETOM IepepacipeielieHus: MpOrpaMMHOIO MaTepHuaa o ro-

nam o0y4YeHus B CBSI3U MPOJIOHTAIMEN CPOKOB MoaydeHus oopazoBanus mo AOOII
OOOQ (Bapuanrt 1.2).

6. Conep:xxanue padoyeil mporpaMmmsl 1o (pusnke
7 KIIACC
(3-ii rox o6yuenus Ha yposue 000) '
Paznen «®u3nka u €€ poJib B MO3HAHUU OKPYKAIOLIET0 MUPA»
Du3uKa — HayKa 0 npupoje.
SBnenuss npuponbl. Duznyeckue SBIEHUSA: (MEXaHUYECKHE, TEIUIOBhIE,
AIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC)
DusuyecKue BeJUIUHbI
Oduznueckre BeaUuMHbL. M3mepeHue Gusmyeckux BenuyuH. Puznyeckue
npudopsl. [lorpemHocts u3mepenuit. MexxayHnapoaHasi CUCTEMa €IMHMII
EcTecTBeHHO-HAYYHBbIN METO/1 MO3HAHUS
Kax ¢usuka u mpyrue ecTeCTBEHHbIC HAYKH M3Y4aloT IpUpoay. EcTecTBeH-
HO-HAYYHBIA METOJ MMO3HAHMS: HAOII0ICHNEe, TTOCTAHOBKA HAYYHOTO BOTPOCA, BBI-
JBIDKEHUE TUTIOTE3, IKCIIEPUMEHT IO MIPOBEPKE THUIIOTE3, OOBSICHEHUE HAOIIOAae-
MOTO siBJieHUs. Onrcanne GU3NIECKUX SBJICHUN C TIOMOIILI0 MOJIEIICH
JlaGopaTopHbIe paGoTHI M ONBITHI
1. OnpeneneHue UEHbI I€IEHUS IKAJIbl U3MEPUTEILHOTO pUdopa

" Y3yuyeHue TemaTuueckoro pasgena «PaboTa M MOLLHOCTb. JHEPrUA» NPeAyCMaTPUBAETCA Ha 4-0M rog o6yueHus
Ha ypoBHe 00O, yTo obecneynBaeT BOSMOMXKHOCTb YBENNYEHUS y4eBHOrO BpemMeHU Ha M3yyeHwe maTepuana no
npeacTaBNeHHbIM TEMAaTUYECKUM pa3genam.

2 3pechb 1 Janee NPUBOAMTCA PaCLUMPEHHbIN NepedeHb N1aBopaTopHbIX PaBoT, U3 KOTOPOTO YUUTE/b AENAET BbIGOP
Mo CBOEMY YCMOTPEHMIO.



N3mepenue paccTosiHuii

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea

OrnpeneneHue pa3MepoB MaJbIX TeJ

N3Mepenue temmieparypsl Py MOMOIIH )KUIKOCTHOTO TEPMOMETPA U
JlaTYUKA TEMIIePATYPhI

IIpoBeneHue uccnenoBaHus MO NPOBEPKE TUIOTE3BI: AATBHOCTh MOJIETA
apuKa, MyrneHHOro TOPU30HTAIBLHO, TEM OOJIbIIIE, YeM OO0JIbIIIE BBICOTA
IyCcKa

Nk W

N

Paznen «IlepBoHayajibHbIE CBeIECHUS 0 CTPOCHUM BelIeCTBA)
CTtpoeHue BemecTBa
ATOMBI U MOJIEKYJBI, UX pa3Mepbl. ONbITHI, AOKA3bIBAIOIIUE JUCKPETHOE
CTPOCHUE BEIIECTBA
JIBUKeHre M B3aUMOeiiCTBHE YAaCTHUIl BelecTBa
JIBr>keHne yactul BemiecTBa. CBA3b CKOPOCTH JIBUKEHUS YACTHI] C TEMIIE-
parypoii. bpoyHnoBckoe npuxenue. {uddysusa. BzaumoaeicTeue yacTuil BEmiecT-
Ba: IPUTSKEHUE U OTTAIKUBaHUE
ArperatHblie COCTOSIHMS BelIECTBA
ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHUE Ta30B, KUJIKOCTEN M TBEPABIX
(kpUCcTaTMYecKrX) Teid. B3auMocBs3b MeX1y CBOMCTBAMU BEUIECTB B Pa3HBIX ar-
PETaTHBIX COCTOSIHUSIX M WX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUUM BOJIbI
JlaGopaTopHbie paGoThI U ONBITHI
1. Onenka nuaMeTpa aToMa METOZOM PSIOB (C UCTIOIB30BaHUEM (PoTorpaduif)
2. OmbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B
3. OnwIThl IO OOHAPYKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSKCHUS

Pasnen «/IBu:keHre U B3aMMOIeCTBHE TeJ»

Mexanudeckoe IBHKEHHE

Mexanuueckoe aBWKeHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKECHUE.
Ckopoctb. CpeHssi CKOPOCTh NPU HEPABHOMEPHOM ABWKEHUHM. Pacuér nmyTtu u
BPEMEHHU JIBUKECHUS

HNuepuus, Macca, INIOTHOCTH

SBnenue nHepuMUU. 3aKOH MHEPLUHU. B3auMozaeiicTBue Ten Kak NpUYrHa U3-
MEHEHHUSI CKOPOCTH JIBUKEHHUS Tesl. Macca Kak Mepa MHEPTHOCTH Teua. [1moTHOCTh
BemecTBa. CBsA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €AMHUIE 00bEMA BEIIECT-
Ba

Cuna. Buasl cua

Cuiia Kak XapakTepUCTUKa B3auMoJiecTBUsA Tell. Cuia ynpyrocTd U 3aKOH
I'yka. M3MepeHue cuiibl ¢ NOMOLIBIO AUHAMOMETpa. SIBJIEHHUE TATOTEHUS U CUia
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crioxkenune
CWJI, HAMPABJEHHBIX MO OJHON mpsiMol. PaBHOneWcTByomasa cuwi. Cuia TpeHus.
TpeHne CKOJIbKEHUs U TPEHUE MOKOsA. TpeHue B IPUPOJIE U TEXHUKE

JlabopaTopHbie padoThI U ONBITHI



1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JBHKEHUS (IIapHKa B KUIKOCTH, MOACITH
HIIEKTPUUYECKOT0 aBTOMOOWMIIS U T.11.)

2. OmnpeneneHue cpeHEN CKOPOCTU CKOJIbKEHUS OpycKa WK IapuKa 10 HAKIOHHOM

TUIOCKOCTH

Omnpenenenue NIOTHOCTU TBEPJOTO TeNa

4. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb pacTsbKeHUs (aedopmanun) npy>KuHbl
OT IPHUJIOKEHHOMN CUJIbI

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHS CKOJIBKEHHUS OT Beca
TeJIa ¥ XapaKTepa CONPUKACAIOIUXCS TOBEPXHOCTEH

W

Pa3znen «/laBjieHue TBEPABIX TeJl, }KUAKOCTEH U ra3oB)
Jasiaenue. Ilepenaya naBjaeHus TBEPAbLIMHU TeJIAMU, )KUAKOCTAMHU U ra-
3aMu
HaBnenue. CriocoObl yMEHBIIICHUS U YBEJIMYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJeHHUs Ta3za OT 00bEma W Temmeparyphl. llepegava maBiaeHus
TBEPABIMU TEJaMHU, XXUAKOCTIMH W Ta3zamu. 3akoH Ilackans. ITneBmatnueckue
MAIIVHbI
JlaBJieHME KMAKOCTH
3aBUCUMOCTh JIABJICHUS KUJKOCTH OT TUIyOWHBI MorpykeHnus. ['mapocratu-
yeckuii mapagokc. CooOrmaronuecs cocyasl. [ uapaBinueckrne MEXaHU3MbI
AtMoc(epHoe 1aBieHnE
AtMmocdepa 3emnn u atmocepHoe nasneHue. [IpuuuHbl CyriecTBOBaHUSA
BO3aymHONW o6osouku 3emau. OnwiTr Toppuuermnu. M3mepenue armocdepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[TpuGops! 17151 U3MEPEHUs aTMOC(PEPHOTO TaBICHUS
JleiicTBHeE JKUAKOCTH M ra3a HA MOTPYKEHHOE B HUX TEJI0
JlercTBUE )KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO. BhITAIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxomnnaBanue
JlabopaTopHbie padoThI U ONBITHI
1. HccnemoBanue 3aBUCUMOCTH Beca Tella B BOJAE OT 00bEMA MOTPYKEHHOU B KU/
KOCTbB 4aCTH T€Jia
2. OmpeneneHrie BEITATKUBAIOIIEH CHIIBI, ICUCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B
KHUJIKOCTh
3. IIpoBepka HE3aBUCHUMOCTH BBHITAJIKUBAIOIICH CUIIbI, AEHCTBYIOIIEH HA TENO B KU/I-
KOCTH, OT MacCChI T€J1a
4. OmnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHUIIBI, ICHCTBYIOIICH
Ha TEJO B )KUIKOCTH, OT 00BbEMA MOTPYKEHHON B )KUIKOCTh YaCTH TEJA U OT
IJIOTHOCTHU KUIAKOCTH.
5. KoHcTpyupoBaHue apeoMeTpa Wik KOHCTPYUPOBAHHUE JIOJKH U OTIpEIeTICHHE e€
Tpy30MOABEMHOCTH

Buowt desmenvnocmu ob6yuarowuxcs:

— oObsicHeHue ¢u3nyeckux ABieHui (aud¢ys3us, Oonblias CKUMaeMOCTh Ta30B,
Manasi CKMMAaeMOCTh KUAKOCTEH M TBEPJbIX TeJl, pPABHOMEPHOE U HEPAaBHOMEPHOE
IBWD)KEHUE, WHEPLHUs, BCEMUPHOE TATOTEHHE, aTMOC(epHOe IaBiicHHE, TaBICHUE
KHUJIKOCTEH, Ta30B ¥ TBEP/BIX TeJl, JIaBaHHUE Tell, BO3yXOIJIaBaHHUe U JIp.);



— TIEPEBOJT SUHUI] U3MEPECHUS (PU3NUECKUX BEIMYUH B KPATHBIC W JIOJHHBIC €H-
HUIIBI;
— BBITNIOJTHEHUE PACUYETOB, OIBITOB U HKCIIEPUMEHTOB (B COOTBETCTBUHM C COJIEpKa-
HHEM JIa0OpaTOPHBIX pabOT U MPOTPAMMHBIX TEM);
— WUTIOCTPUPOBAHUE M3YYAEMbIX (PU3MUYECKHUX SBICHUM MpUMEpaMU U3 MPaKTUKU
u Jp.
TemaTuyeckasi M TEPMHHOJIOTHYECKAS JTEKCUKA
Cnoea u cnosocouemanus
ArperatHoe COCTOSTHUE BEIECTBA, apeoMeTp, Apxumes, ApXuMe0Ba CHIa,

aTMocdepa, atMochepHOe NIaBJIEHHE, aTOM, a’dpocTar, OapoMeTp-aHepou, OJIOK,
Bbpoyn, bpoyHoBckasi yactuiia, bpoyHoBCKkoe ABMKEHHE, BaTCPIMHUS, BATT, BEK-
TOpHasl BeMunHa, BeHepa, Bec Tena, BEMIECTBO, B3aUMOJICUCTBHUE TEJl, BOJIOU3ME-
MICHUE CYJHA, BPEMs IBIKCHHS, BCEMUPHOE TATOTCHHE, BHICOTOMETP, BBHITAJIKH-
Baromias cwia, ['arapun FO.A., ra3, ['anuneit, ruipaBIn4ecKuil mpecc, rujipaBiu-
YecKUi mapajiokc, rumoresa, ['yk, naBieHue (rasza, *KUAKOCTH, TBEPAOTO Tena),
JeMokpurt, nedopmarius, HKOyJb, TUHAMOMETp, Audy3us, enuauma Gu3ndecKkou
BEJIMYMHBI, KUAKOCTb, 3aKOH (Apxumena, ['yka, Ilackans), 3emis, usmepenue,
UHEepIMs, KUHeThUYecKas sHeprus, kometa, Koponés C.I1., koadunueHT nonesHo-
ro neicteus, kpuctawi, JleonoB A.A., JlomonocoB M.B., nyna, MakcBesi, MaHo-
MmeTp, Mapc, macca tena, matepusi, MepkypHii, METEOPUT, MEXaHUYECKasi paboTa,
MEXaHUYECKOE JBMKCHHE, MOJIEKYyla, MOMEHT CHJIbI, MOITHOCTh, HEBECOMOCTb,
HEMOJBIKHBIA OJIOK, HEPaBHOMEpPHOE MABI)KEHHE, HEYCTOWYMBOE paBHOBECHE,
HeroTOH, OMBIT, OTHOCUTENHHOCTh JIBWIKEHUS, OTTAKMBAaHUE MoJiekys, [lackanp,
IJIaBaHWE TEJl, MJIAHEThI-TUTAHTHI, TUIAHETHI 36MHOW TPYMIIbI, TUICYO CHUJIBI, IUIOT-
HOCTB, TIOTPEITHOCTh U3MEPEHUH, TIOJIBIKHBIN OJIOK, TOIITUITHUK, ITOJIe3Hass pabo-
Ta, MOJHAs paboTa, MOPITHEBONW HACOC, MOTEHIIMATLHAS YHEPTHS, TPABUII0 MOMEH-
TOB, MPUTSKEHUE MOJIEKYJ, paBHOBECHE pbluara, paBHOMEPHOE JIBHIKEHHE, PTYT-
HBIM OapoMeTp, pblyar, CeKyH/ia, cuiia (TpeHHsl, TOKOs, TAKECTH, YIPYTroCcTH), CKa-
JsipHasi BeJIMYMHA, CMAuMBaHUE, CPEIHSISI CKOPOCTh, CTATUKA, CTPATOCTAT, TBEPAOE
Teno, Toppuyesiv, TpaeKTopusl, TPEHHUE KaueHHs], TIOKOsI, CKOJIbKEHHUSI, YCTONYH-
BO€ paBHOBecue, (puU3MYECKasl BeJIWYHMHA (Teopus), PU3HYECKOe TeNo (SBJICHHE),
1eHa JeJeHUs], LeHTp TskecTu Tena, [{uonkoBckuit K.3., 35eKTpOHHBIN MUKpO-
CKOII, SHEPTus, 3TaIOH Macchl, FOnuTep.
®@pa3zvl

JItoObie mpeBpaleHusl BEIIeCTBa WU MPOSBIICHHUS €T0 CBOMCTB, MPOUCXOIS-
e 6e3 N3MEHEHHsI COCTaBa BEIEeCTBA, HA3bIBAIOT (DU3UUYECKUMU SIBIICHUSMH.

S Hamén u 3anMcan HeCKOJIBKO TTOCIIOBHUIT M TIOTOBOPOK, B KOTOPHIX YIIOMHHA-
I0TCSI CTAPUHHBIE MEPHI JUTMHBI U MACCHI.

A w3Mepws JMHEWKOW ¢ MIUIUMETPOBBIMH JACICHUSIMHU JUIMHY W IITUPUHY
y4yeOHHUKa, a pe3ybTaThl 3aMKcal ¢ y4€TOM MOTPEIIHOCTH U3MEPEHUS.

Kuakoctu Jerko MEHSIIOT CBOIO (DOPMY, HO COXPAHSIIOT O0BEM.

CHauasna Mbl HaJWJIM BOAY B CTaKaHbl: B OJUH — XOJIOJAHYIO, @ BO BTOPOMl — Té-
wiyto. [lociie 3TOro Mbl OMyCTUIM B CTAaKaHbI KPUCTAIIMKA MAPTAaHIIOBKU U CTaJIU
HaAOJII0AATh 32 IPOUCXOISIIIUM SBICHUEM.



MpbI cMOYHMIIM OJTMH JIUCT OyMaru pacTUTENbHBIM MacioM, a IpYroi — BOJOM.
OTH NTUCTOYKU MBI IPUIIOKUIH JPYT ApYry. JInCcTel Oymaru He CIUILINCH.

Bce BemecTBa cOCTOAT U3 MEIbYaNIMX YaCTHUL: aTOMOB, MOJIEKYJI, HOHOB.

YacTuiipl BelecTsa HAXOAATCS B HEIPEPHIBHOM Xa0TUYECKOM JABUKECHUU.

Mexay MOJIEKYJIaMH BEILECTBA CYIIECTBYET B3aMMOJECHCTBHE: B3AaUMHOE NpU-
TSDKEHUE U OTTAJIKMBAHUE.

Ecnu Ha Teno He NEHCTBYIOT APYrHE Telld, TO OHO HAXOAWTCS B IOKOE WIIU
JIBUKETCS C TOCTOSTHHOM CKOPOCTBIO.

Maccoii Tena Ha3bIBalOT (PU3UYECKYIO BEITUYHMHY, KOTOpas SBJSETCS MEpOou
WHEPTHOCTHU TeJa.

[110THOCTBIO Ha3bIBAIOT (U3MUECKYIO BETUYHHY, KOTOpas paBHA OTHOILEHUIO
MAaccChl TeNa K ero 00bEMy.

Hedopmarius — 3To mobOoe n3MeHeHne PopMbI B pa3Mepa Tea.

Cuna ynpyrocta — 3T0 CWJIa, KOTOpasi BOZHUKAET B TEJIE B PE3ysbTaTe €ro Je-
(opMaiuu U CTPEMUTCS BEPHYTH TEJIO B UCXOJHOE TIOJIOKEHUE.

Macca Tena 3aBUCHT OT pa3MEPOB U BEILIECTBA, U3 KOTOPBIX COCTOUT TEIIO.

S mpuBeny nmpuMepsl, NMOKa3bIBAKOIINE, YTO JEHCTBUE CHJIBI 3aBUCUT OT ILIO-
1411 OIIOPBI, HA KOTOPYIO 3Ta CUJIA ACUCTBYET.

51 Ha30BY €IMHMIIBI JABICHUS.

Bv1600b1

Bcé, u3 yero cocrosT pusnueckue Tena, Ha3bIBAIOT BellecTBOM. JKere3o0, Meb,
pe3uHa, BO31yX, BoJa — BCE OTO pa3HbIe BEIIECTBA. Boxa — 3TO BEmECTBO, Karuid
BOJBI — (PU3UYECKOE TENI0, ATFOMUHHUI — BEIIECTBO, ATIOMHUHHUEBAS JIOKKA — (U3H-
YECKOe TeNo. BemecTBo — 3To0 OIMH U3 BUJIOB MaTepuu. Marepruen Ha3bpIBaloOT BCE,
YTO CYIIECTBYET BO BcCelleHHON HE3aBHUCHMO OT HAIIEero CO3HAHMS: JKUBOTHBIE,
pacTeHus, HeOECHbBIE Tea U T.J.

B TexHuke, ObITy, IpH M3y4yeHUU (PU3NUECKUX BEIUYMH HEPEIKO HYKHO BbI-
IIOJIHATH pasHble u3MepeHus. Hanprumep, npu n3ydeHun najgeHus Teia Hajgo u3Me-
PUTB BBICOTY, C KOTOPOM OHO IaAaeT, €ro Maccy, CKOpOCTb, BpeMs nazeHus. Bol-
COTy, Maccy, CKOpPOCTb, BpeMsl Ha3blBalOT (PU3NUYECKUMHU BeauunHaMu. Pusnde-
CKYIO BEJINYMHY MOKHO U3MEpUTh. M3MEpUThH KaKyl0-HUOYb BEIUYUHY — 3TO 03-
HA4aeT CPAaBHUTH €€ C OJTHOPOJIHOM BEJIMUYUHOM, IPUHATOM 34 CIUHUILY.

B ¢u3uke nomyckaeMyro npu U3MEpPEHHHM HETOYHOCTh HA3bIBAIOT MOTPEIIHO-
CThIO U3MepeHuil. [lorpeHocTh u3MepeHns: He MOKET ObITh OOJIBIIE LIEHBI JIese-
HUS IIKaJIbl U3MEPUTEIBHOTO MpHOopa.

B kypce ¢usuku u3zydaror QU3NUYECKUe SBICHHS, KOTOPbIE MPOUCXOASIT B OK-
pyxatoiem mupe. g onucanus GU3NUECKUX SIBICHUU HCTHOJIB3YIOT CIEeLHalb-
Hble TepMuHbl. Hanpumep, matepusi, puzndeckoe Teo, BEIIECTBO.

[Tpu u3yuenuu ¢u3nUECKUX SBICHUM MPOBOAAT HaOmoaeHus, onbIThl. [locie
3TOr0 BBIJBUTAIOT THNOTE3bl. X mpoBepsroT skcnepuMeHToM. Ha ocHOBe moiy-
YEHHBIX PE3yJbTATOB JENAOT BBIBOABI U CO3JAIOT TECOPUIO U3Yy4aeMOrO SIBJICHUS,
OOBEAMHSIONLYIO OT/JENbHbIE 3aKOHBL. [Ipn momouwm crnenuasbHbIX NPUOOPOB BO
BpEMs IKCIIEPUMEHTA U3MEPSIOT (pr3nueckue BeqndyuHbl. [Ipu n3mepenun ¢usu-
YECKUX BEJIMYMH JIOIIYCKAETCs MOTPEIIHOCTh U3MEpPEHUs. JTO ONpeleiaEHHas He-
TOYHOCTb, KOTOPYIO HAJI0 YUUTHIBATh.



8 KIIACC
(4-ii rox 00yuenust Ha ypoBHe O00)

Paznen «Pabora 1 MOIIHOCTH. JHEPTUD)

PabGora u MOIIHOCTDH

Mexanunueckas paboTa. MoIHOCTh

IIpocTbie MeXaHU3MBI

[IpocTble MeXaHU3MBI: pblyar, OJIOK, HaKJIIOHHAs TIOCKOCTh. [IpaBuiio pas-
HOBecHus pbryara. [IpumeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY. «30J10TOe
npasuiio» MexaHuku. KITJI mpocteix mexanuzmoB. [IpocTeie MexaHN3MBbI B OBITY U
TEXHUKE. Ppryaru B tese uenoBeka

Mexanuyeckas JHeprus

Kunernueckas n noreHunanbHasa 3Heprus. [IpeBpamenne oqHOro Buaa Me-
XaHWYECKOUN PHEPIUM B APYroil. 3aKOH COXpAHEHUS U U3MEHEHHUS SHEPTUU B MeXa-
HUKE

JlabopaTopHbie padoThI U ONBITHI

1. Ompenenenue paboThl CHIIBI TPEHHUS TIPU PABHOMEPHOM JBI)KEHUH Tella MO TOpH-
30HTAJIBHON [TOBEPXHOCTH
2. HccrenoBaHue yciaoBUI paBHOBECHS phlyara

N3amepenne K11/ Hak1OHHOM MIJIOCKOCTH
4. V3ydeHue 3aKOHA COXPAHEHHSI MEXaHUUECKOW DHEPTUH

(9%

Pa3znen «TemioBble siBJeHUSD

CTpoeHue 1 CBOICTBA BelIeCTBA

OCHOBHBIE TOJIOKEHUS MOJEKYJIIPHO-KUHETUUECKON TEOPUU CTPOCHUS Be-
niectBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. OTNBITHI, TOATBEPKIAOIINE OC-
HOBHBIE TMOJIOKEHHUSI MOJIEKYJSIPHO-KUHETHYECKON Teopur. Mojenu TBEPAOTO,
YKUJIKOTO M Ta3000pa3HOr0 COCTOSIHUM BellecTBa. Kpucrammuyeckue u amop@Hbie
TBEpAbIe Tena. OOBICHEHUE CBOMCTB T'a30B, JKUAKOCTEH M TBEPIBIX TEJ HA OCHOBE
MOJIOKEHUN MOJICKYJISIPHO-KMHETUYECKOW Teopuu. CMauMBaHUE W KallWJUIIPHbBIC
SIBJICHUS. TEeIUIOBOE PACIIMPEHUE U CKATHE

TemnioBbIe mpouecchbl

Temneparypa. CBsi3b TeMHepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBHXKEHUS
yactull. Bayrpennss sueprusi. CriocoObl U3MEHEHUsT BHYTPEHHEH SHEPTHUU: TeTl-
joriepenavya u coBepiieHue padboTel. Buapl Termsonepenadn: TETIONPOBOTHOCTD,
KOHBEKIHS, n3nydeHre. KonnuuecTBo TemnoTel. Y AenbHas TEIIOEMKOCTh BEILIECT-
Ba. TernnooOMeH U TemI0OBOE paBHOBECHE. YpaBHEHUE TemioBoro Oamanca. IlnaB-
JICHWE W OTBEPACBAHUE KPUCTALUIMUYECKUX BEIIECTB. Y I€JbHAs TEIJIOTa IUIABJIE-
Hus. [lapooOpazoBanue u koHeHcamus. Ucnapenue. Kunenue. Y nenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TeMIEPATYPhbl KUTIEHUsI OT aTMOC(EPHOTO J1aBJie-
HUS. BIIaXHOCTh BO3ayXxa. ODHEPrusi TOIIMBA. YJEIbHAash TEIUIOTA CrOpPaHMUs.
[TpuHuunel paboThl TemioBbix aABurarened. KIIJI temmoBoro asuratens. Tero-
BbI€ JIBUTATEJIM U 3alMTA OKPYKAIOWIIEH Cpelibl. 3aKOH COXpPAaHEHUS W IpeBpallle-
HUS DHEPTUU B MEXaHUYECKUX U TEILIOBBIX MPOLIECCAX

JlaGopaTopHblie padoThl U ONBITHI
1. OnbIThl O OOHAPYKEHUIO AEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSIKEHUS



2. OmbIThI O BRIPALTMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WUJTU caxapa

3. OnbITel 10 HAOIOIGHUIO TEIUIOBOTO PACIIUPEHUsS Ta30B, KUAKOCTEH M TBEPIBIX
TeNn

4. OmpeneneHue AaBIICHUS BO3IyXa B OAJUTIOHE IITTPHUITA

OMmBITBI, TEMOHCTPUPYIOIIUE 3aBUCHMOCTD JIaBJICHHS BO3JIyXa OT €ro o0béma u

HarpeBaHUs WU OXJIAXKICHUS

6. IIpoBepka rumoTe3spl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOIOWKA KUAKOCTH B Tep-
MOMETPUYECKON TPYOKE OT TeMITepaTyphl

7. HaGmroneHue u3MeHEHHs] BHYTPEHHEH SHEPIUH Tela B pe3yibTaTe TeIjionepeiadn
¥ pabOTHI BHEITHUX CHUIT

8. HccnenoBaHue sBIEHUS TEINIOOOMEHA IPU CMELIMBAHUM XOJOJAHOU U TOpsiueit BO-
JIBI

9. OnpeneneHue KOJWYECTBA TEIMJIOTHI, MOJIYUYEHHOTO BOJAOW MIPH TEMJI0OOOMEHE C Ha-
IPETHIM METATUYECKUM IIMIIHHAPOM

10.Onpenenenue yaeabHON TEMIIOEMKOCTH BEILIECTBA

11.UccnenoBanue npoiecca ucrmapeHus

12.Onpenenenue OTHOCUTENIBHOM BIIAXKHOCTH BO3AyXa

13.Onpenenenue yaeabHON TEILIOTHI IJIABJICHUS JIbJ1a

e

Pazjen «JaeKTpudeckKne H MATHUTHBIE SIBJICHUS»

JJIeKTpHYECKHe 3apsAbl. 3apsizKeHHbIE TeJIa U UX B3aUMO/elCTBHE

Onextpusanys Tel. J[Ba pona 2JIEKTpUUYECKUX 3apAnoB. B3aumonencTsue
3apsbKEeHHBIX Tell. 3akoH Kyiona. Onekrpudeckoe none. [IpuHnun cynepno3unun
IIEKTpUYECKUX Moseil. Hocurenun anekTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JeK-
Tpuueckuil 3apsa. CtpoeHne atoMa. [IpOBOIHUKM U TUAJIEKTPUKHU. 3aKOH COXpa-
HEHHUSI DJIEKTPUYECKOIO 3apsaaa

IocToSIHHBII 31eKTpHYecKHii TOK

DNEeKTpUYECKUA TOK. Y CIOBHUSL CYLIECTBOBAaHUA IEKTpHUECKOro Ttoka. Mc-
TOYHHMKH IMOCTOSIHHOTO TOKA. [IefCTBUA 3JIEKTPUYECKOr0 TOKA (TEIIOBOE, XUMUYE-
CKO€, MarHUTHOE). DJEKTPUUYECKUN TOK B JKUJIKOCTSIX M razax. DJeKTpUuecKas
nenb. Cuna Toka. Dnexrpudeckoe HampspkeHue. CONpOTHBIICHHE IPOBOJHUKA.
VY nenpHOE CONPOTUBIICHUE BelecTBa. 3akoH OMa I y4acTKa LEnu.
JlabopaTopHble padoThI U ONBITHI
OMBITHI 10 HAOIIOJEHUIO SJIEKTPU3ALUU TNl UHIYKIKUEH U MPU CONPUKOCHOBEHUH
HCCHCHOB&HI/IC I[CﬁCTBPIH QJICKTPUUICCKOTO ITOJIA Ha MPOBOJAHUKHU U TUBJICKTPUKHA
Coopka 1 mpoBepka padOThI AMEKTPUIECKOI [IENH MTOCTOSIHHOTO TOKa
M3MepeHne u peryinmpoBaHue CHIIBI TOKA
N3mepenue u peryinupoBaHue HalpsKEHUs

Nk W=

1 MpoaonkeHue n3yyeHna maTepuana no JaHHOMY pasaeny NpeaycMaTpUMBAETCA Ha Cleayrolem roay obyyeHums.

¢ MN3yyeHne matepuana no teme «IOCTOAHHbLIA 3NEKTPUYECKUIN TOK» HAuYMHAeTcA Ha 4-om rof obyyeHua u
npoAosiyKaetca Ha 5-oT rogy obyyeHua Ha ypoBHe OO0O. Ha 4-om roay obyyeHua Ha M3ydyeHMe BbIHOCUTCA
CefyloWnin  MaTepuan: «DNEeKTPUYECKMI TOK. YCNOBMA CyLLECTBOBAHWMA 3/1EKTPUYECKOrO TOKa. WMCTOUYHMKM
MOCTOAHHOIO TOKa. [elCTBUA 3/1EKTPUYECKOrO TOKA (TENNOBOE, XMMUYECKOe, MAarHUTHOE). DNEKTPUYECKUN TOK B
XUOKOCTAX U rasax. dnekrTpuyeckan uenb. Cuna Toka. dneKkTpuyeckoe HanpaxeHne. ConpoTuBaeHMe NPOBOAHUKA.
YpaenoHoe conpoTuBiaeHne BelecTBa. 3akoH Oma ansa ydactka uenu». Ha 5-om rogy obyyeHus Ha u3lydyeHue
BbIHOCUTCA cnepylowmin matepuan: «lNocnefosaTenbHOe U NapaniefnbHoe coeguMHeEHME NPOBOAHUKOB. PaboTa u
MOLLHOCTb 3/1EKTPUYECKOrO TOKA. 3aKoH [oyns—/leHua. INeKTponpoBOAKa M MOTPEOUTENN 3INEKTPUYECKOM
sHepruu B 6bITy. KOpoTKOE 3amblKaHue».



6. MccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COMPOTUB-
JICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOPE

7. OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUYECKOTO CONPOTHUBIIEHUS IPO-
BOJIHMKA OT €ro JJIMHBI, IUIOIIA 1 ONEePEYHOro CEYEHHs U MaTepuaia

Buowt desmenvnocmu obyuarowuxcs:

— 00bsiCHEeHUE (PU3MYECKUX SIBICHUM (JIEKTpU3alUs TeJl, HarpeBaHUe MpPo-
BOJHUKOB 3JIEKTPUYECKUM TOKOM, BJIEKTPUUYECKUNA TOK B METalaX, KOHBEKIIUS,
U3JTy4YeHHe, TETJIONPOBOAHOCTD U Ap.);

— U3MEpEHHUE TeMIepPaTyphl, KOJIUYECTBA TEIIOTHI, YEIbHON TEIIOEMKOCTH
BEIIECTBA, y/EIbHON TETJIOTHI TUIABJICHUS BEIECTBA, YJACIbHON TEIJIOTHI Mapooo-
pa3oBaHMsl, BIAXHOCTH BO3AyXa U Jp.;

— BBINOJIHEHUE PACUYETOB, OMBITOB U HKCIEPUMEHTOB (B COOTBETCTBUU C CO-
JepKaHUEM JTaOOPaTOPHBIX PabOT U MPOTPAMMHBIX TEM);

— WUTIOCTPUPOBAHKUE HU3YYaeMbIX (U3MUECKHX SBICHUN TMpUMEpaMu H3
MIPAKTUKH | JIP.

TemaTuuyeckasi 1 TEPMUHOJIOTHYECKAS JTEKCHKA
Cnosa u cnosocouemanus

ArperatHble COCTOSIHMSI BEIIECTBA, B3aUMOJCUCTBUE 3apsDKEHHBIX Tel,
BJIQXKHOCTh BO3/yXa, BHYTPEHHsISI SHEprusi, rpaduk, ABUTraTeslb BHYTPEHHETO Cro-
paHus, JEIUMOCTb JIEKTPUUYECKOTO 3apsijia, SIUHUIIBI KOJIMYECTBA TEIUIOTHI, €U~
HUIbI MOIITHOCTH, €IMHUIIBI pa0OTHI, 3aKOH, «30JI0TOE MPABUIIO» MEXaHUKU, U3ITY-
YeHHe, UCIIapeHHe, UCII0Ib30BAHUE MPOCTHIX MEXaHU3MOB, HUCTOUYHUKHU AJIEKTpUYe-
CKOTO TOKa, KUTIEHUE, KOJIMYECTBO TEIJIOThI, KOHBEKIUS, KOHACHCALUA Mapa, KO-
s dunment nonesnoro aevcteus (KIIJ[) mexanusma, mexanudeckas pabora, me-
XaHU4YeCKHe (TEIUIOBbIE) MPOILIECCh, MOMEHT CHJIbI, MOIIHOCTb, OXJIAXKACHUE, Tap
(HaChIIIEHHBIN, HEHACBIIIEHHBIN), MapoBas TypOuHa, IUIaBlieHUE (OTBEpIEBAaHUE)
KPUCTAIUTMYECKUX TeJ, TOTJIOUICHHE HEPIUH, MPEeBpalleHue OJHOro BUAA MeXa-
HUYECKON H3HEPruu B APYroi, MPOBOJHUKH (TOJTYNPOBOJHHUKH, HEMPOBOIHUKH)
AIIEKTPUYECTBA, MPOCThIE MEXAHU3MbI, PABHOBECHE CHJI Ha pblyare, pacyéT KOJIH-
YyecTBa TEIUIOTHI, pblYar, CTPOEHUE aTOMOB, TEMIIEpaTypa, TEIUIOBOE JBHXKEHHUE,
TEIJIOBBIE SIBJICHUS, TEIUIONPOBOIHOCTD, y/I€IbHAsl TEIUIOEMKOCTD, ylelbHas Tel-
J0Ta mapooOpa3zoBaHus (KOHACHCAIMN), YeIbHasl TEIIoTa cropaHus (IJIaBJIeHUs ),
YCIJIOBUSI pABHOBECHS TEJI, LICHTP TSKECTHU Tea, dJIECKTPU3ALIMS TeJl, IIeKTpUUecKas
LEIMb, SJIEKTPUYECKHUE SIBJICHUS, DJIEKTPUUECKUI TOK, JJIEKTPUUECKOE MOJIie, DJIEK-
TPOH, SIEKTPOCKOII, SHEPTUs (MOTeHLMAIbHAs!, KHHETUYECKas ), SHEPrus TOILTUBA.
®Dpas3vl

BHyTpeHHss sHeprus Tena He 3aBUCUT OT €r0 MEXaHHYECKOrO JBUKCHUS U
MIOJIO’KEHUSI OTHOCUTENBHO JIPYTHX TEJL.

Mpsl paccyxnany O TOM, Kakhe MpPEBpaIICHHUS SHEPTUU MPOUCXOIAT MpHU
noIbEME 1Iapa U MpH ero MaJeHHH.

Sl 3anmcan OTBET Ha BOMPOC O TOM, KaKylO SHEPTUI0 Ha3bIBAIOT BHYTPEHHEN
DHEPTUEH TENa.

S1 MoTy OTBETUTH Ha BOIIPOC O TOM, KAKUMHU BUAAMH IHEPTUU 00JIaJJat0T MO-
JIEKYJIbl BELIECTBA BCIIEJCTBUE CBOETO JBUKEHUS.



Temnonepenaua — 3TO mpoliecc WU3MEHEHUS BHYTpPEHHEW sHepruu 0e3 co-
BEpILEHUS pa0OTHI HAl TEJIOM WJIK CAMHUM TEJIOM.

TernonpoBOIHOCTE — 3TO SABJICHHE NIEPENadd BHYTPEHHEH 3HEPrUU OT O-
HOM 4acTH TeJa K IPYrol WIM OT OJHOTO Teja K APYroMy IIPU UX HENOCPEICTBEH-
HOM KOHTAaKTe.

51 00BsICHIO, KaK Ha OIBITE NIOKAa3aTh Iepedyavy SHEPTUu U3IyUEHUEM.

51 Mory OTBETMTh Ha BONPOC O TOM, KakHe Teja Jydlle, a KaKhue XyxKe
IIOTJIOLIAOT HEPTUIO U3ITy4YECHUS.

KosnnuecTBO TEMIOTHI — 3TO 3HEPTHs, KOTOPYIO ITOIY4YaeT WIA TEPSIET TEJIO
IIPH TEIJIoNnepeaaye.

[TapooOpazoBanue — 3TO NEPEX0/] BEIIECTBA U3 KUAKOTO COCTOSHUSA B Map.

Hcnapenue — 310 mapooOpa3oBaHue, MPOUCXOALIEE C MOBEPXHOCTH KHUJI-
KOCTH.

KoHaeHcanus — 370 npeBpalleHue napa B )KUIKOCTb.

TemnoBoil nBUraTenp — 3TO MalllMHA, KOTOpas MpeoOpa3yeT BHYTPEHHIOKO
DHEPIUIO TOIIMBA B MEXaHUYECKYIO DHEPTHUIO.

51 oTBe4y Ha BOIIPOC O TOM, KAKHE JIBA POJA DJIEKTPUUYECKUX 3apsi0OB CyIle-
CTBYIOT B IIPUPOJIE.

MBI y3Ha)IH, KaK B3aUMOJIECUCTBYIOT T€JIa, UMEIOLINE 3aps/ibl OJHOTO 3HAKa U
Pa3HOro 3HaKa.

Buvisoowv

VY aenbHas TEMJIOEMKOCTh BEIIECTBA — 3TO (U3UUYECKasl BEIUYMHA, YUCICHHO
paBHasi KOJMYECTBY TEILIOTHI, KOTOPOE HEOOXOIMMO Tepenarh Temy Maccoil 1 ku-
JOTpaMM JUIs TOTO, YTOOBI €ro TeMIepaTypa u3MeHunach Ha 1 rpagyc Lenabcus.

MBI cnenany BbIBOA O TOM, YTO YJEJbHAs TEIUIOTA CTOPaHUs TOIUIMBA — 3TO
¢usnyeckas BeIMYMHA, TOKA3bIBAIONIasl, KAKOE KOJIMYECTBO TEIUIOTHI BBIACISAETCS
IIPY MOJITHOM CTOPAaHMHM TOIUIMBA MAccoil 1 kuirorpaMm.

IInaBiaeHue — 3TO MEpexo] BEUIECTBA U3 TBEPAOIO COCTOSHUSA B KHUIKOE.
Uro0Obl paciiaBUTh TEJNO, €ro HaJ0 HarpeTb 10 OIpPENEJICHHOW TeMIEepaTyphl.
TemnepaTypa I1aBIeHUS BEIECTBA — ATO TaKas TEMIIEpaTypa, IpH KOTOPOU Bellle-
CTBO IUIABUTCS.

[TapooOpa3zoBaHue — 3TO sBJIEHUE MPEBpalleHUs KUAKOCTU B map. Ectp 2
crocoba rnepexoa KUAKOCTU B Ta3000pa3HOE COCTOSIHUE: UCIIAPEHHUE U KUIIEHUE.

Hacelmenssii nap — 310 nap, KOTOpbIM HAXOAUTCS B JUHAMUYECKOM PaBHO-
BECUHM CO CBOEM JKMAKOCTBIO. ECiIM B NPOCTpaHCTBE, COAEpIKAIIEM Iapbl KAKOW-
100 )KUIKOCTH, MOXKET MPOUCXOIUTH AalIbHEHIIIee UCTIapEHHUE 3TOM JKUIKOCTH, TO
nap, HaXOIAIIMMICS B 3TOM IIPOCTPAHCTBE — HEHACHILLICHHBIN.

TeMmmeparypa KUIIEHUS — 3TO TEMIIEpaTypa, IIPU KOTOPOU KUIKOCTb KHUIIUT.
Bo Bpems kuneHuns remnepaTypa JKUIKOCTH HE MEHSIETCS.

VY aenpHas TEIIOTa IUIABJIEHUS — 3TO (u3ndeckas BeanurnHa. OHa noka3blBa-
€T, KaKoe KOJIMYECTBO TEIUIOTHI HAAO 3aTPaTUTh JUIA IUIaBiIeHUS | Kuiorpamma
KPUCTAJUIMYECKOTO BEIIECTBA PU TEMIIEpaType IIaBICHUS.

Kunenune — 310 npouecc ucnapeHust xkuakoct. OH conpoBOXkIaeTcsi 00pa-
30BaHUEM U POCTOM ITy3bIPBKOB I1apa M0 BCEMY 00bEMY KHUIKOCTH, BCIUIBIBAIOLIUX
Ha €€ MOBEPXHOCTD MPU OIPEICIEHHOU TEMIIEPATYPE.



DnexTpu3anys TeJl IPOUCXOIUT NPH HUX CONPUKOCHOBeHMU. Hasnektpuso-
BaHHBIE TEJIA WU IPUTITUBAKOTCA APYT K APYTY, WIM OTTAJIKUBAOTCS.

MBsI 1IpoBeNM ONBITHI U CAEJIAIU BBIBOJ O TOM, YTO Te€ja, UMEIOIIHE DIICK-
TPUYECKUE 3apsAlbl OJMHAKOBOIO 3HAKa, B3aMMHO OTTAJIKUBAKOTCs. Tena, uMmero-
1I1€e 3apsiAbl IPOTUBOIIOIOKHOTO 3HAKa, B3AUMHO IIPUTATUBAOTCA.

DnexTpu3anys Teja MOXKET OCYLIECTBIAThCA HE TOJIBKO IIpU TpeHuu. Hampu-
MEp, €CIIU MPUKOCHYTHCS K TEIIy KAKUM-JIMOO MpeABapUTEIbHO HA3JIEKTPHU30BAH-
HBIM MPEIMETOM, TO OHO 3IEKTPU3YETCS.

[Tpu nHanuBanuu 6eH3MHA KOpIyC O€H30B03a MPU MOMOIIU METAUTHYECKOTO
IPOBOJIHUKA 00513aTEILHO COEUHSIOT € 3eMIIEN.

9 KJIACC
(5-ii rox o6yuenus Ha yposue 000)

Pa3nen «iekTpuyecKkue 1 MArHUTHBIE SIBJICHUSD)

IToCTOSAHHBIN IEKTPUYECKUIN TOK

[TocnenoBaTenbHOE W TapajuieNIbHOE COCIWHEHHE NMPOBOJHMKOB. Pabora u
MOIIHOCTh 3JIEKTPUYECKOro Toka. 3akoH J[koyns—JIeHma. DJeKTponpoBOJIKa U
MOTPEOUTENH IICKTPUIECKOM dHEepruu B ObITY. KopoTkoe 3aMbIkaHue

MaruuTHbie ABJICHUS

[TocTossHHBIE MarHUTHI. B3anMoOIelCTBUE MOCTOSIHHBIX MarHUTOB. MarHur-
HOE moJie. MarHuTHOE MoJjie 3eMJIM U €ro 3HadeHue s Ku3HM Ha 3emie. OmnbIT
Opcrena. MaruHuTHOE 1oJi€ ANEKTPUUYECKOTo TOKA. [IpuMeHeHne 31eKTpOMarHuToB
B TexXHUKE. J[efiCTBUE MAarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJIBUTA-
TE€JIb MMOCTOSHHOTO TOKA. MICob30BaHNE 3IEKTPOABUTATENICH B TEXHUUYECKUX YCT-
POMCTBAX M HA TPAHCIIOPTE

DJIeKTPOMATHUTHAS MHAYKIUS

Onbitel apanes. SABneHue saeKTpoMariuTHON nHAyKuuu. [IpaBuo Jlenna.
DnekTporenepatop. CriocoObl MOJYyYeHUS JIEKTPUIECKON SHEPTUU. DIEKTPOCTaH-
MU Ha BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTUU

JlabopaTopHbie padoThI U ONBITHI

1. IIpoBepka npaBwiia CI0KEHUS HAIPSHKEHUU IPU ITOCIIEN0BATEIBHOM COCIUHEHUN
JIBYX PE3UCTOPOB
[TpoBepka mpaBwmIIa It CUIIBI TOKA TIPU TapajlIeIbHOM COSIMHEHUH PE3UCTOPOB
Omnpenenenne paboOTHI AIEKTPHUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP
OHpCI[eJ'IeHI/IC MOIITHOCTH JJICKTPUICCKOI0 TOKA, BBII[CJI)ICMOﬁ Ha pE3nucTopc
HccenenoBanne 3aBUCMMOCTH CWIIBI TOKA, HAYLIETO Y€pe3 JaMIIOUKy, OT HANpsKe-
HHS HA HEU
Omnpenenenne KIIJ] narpeBarens
HCCHCHOB&HI/IC MAar"HuTHOI'O BSaHMOHCﬁCTBHﬂ IIOCTOSAHHBIX MAarHuToOB
8. M3ydyeHHe MarHUTHOTO IOJIS TIOCTOSTHHBIX MAarHUTOB MPH WX 00BbEIWHEHUH U pa3-
JIeTICHUH

9. HccnenoBaHue 1elCTBUS JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY
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M3yyeHne maTtepuana no pasgenam «MexaHuyeckne KonebaHuAa W BOAHbI», «INEKTPOMArHUTHoe none u
3N1eKTPOMArHUTHble BOJ/IHbI», «CBETOBblE ABNEHUNA», «KBaHTOBble ABNAEHUA» NpeaycMaTpMBaeTca Ha 6-om roay
06byyeHun Ha yposHe 000.



10.OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbl B3aUMOJEHCTBHS KAaTYIIKU C TO-
KOM U MarHuTa OT CUJIbl TOKA U HAIPABJICHUS TOKA B KaTYILIKE

11.A3yuyeHnne neicTBUS MArHUTHOTO MOJIL HA TPOBOAHUK C TOKOM

12. KoHCcTpynpoBaHue U U3y4eHHE PAOOTHI SIEKTPOABUTATENS

13.U3mepenue KIIJ] anekTpoaBuraTeabHOM YCTAHOBKHU

14.OnbITHI IO KCCIIEIOBAHUIO SIBJICHUS JIEKTPOMArHUTHOW MHAYKIUU: UCCIIEOBAHNE
VM3MEHEHUM 3HAYEHHUS U HAINPABJICHUS HHAYKIHOHHOTO TOKA

Pa3znea «MexaHnudecKkue siBJIeHHUS»
MexaHu4eckoe IBUKeHHE U CIIOCO0OBI €ro ONMMCAHUS
Mexannueckoe nBuxeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHO-
CUTEIIbHOCTh MEXAHWYECKOTO JBUKEHHS. PaBHOMEPHOE MNPSIMOIMHENHOE IBUKE-
Hue. HepaBHoMepHOE mpsMonMHEHOE OBH>KeHUE. CpelHssi 1 MTHOBEHHasl CKO-
pPOCTh Te€a IMPU HEPAaBHOMEPHOM JIBMKEHUHU. Y CKOpeHUE. PaBHOYCKOpEeHHOE mpsi-
MoymHeHOoe nBmwkeHne. CBoOomHoe manenue. OmbiTel ['ammies. PaBHomepHOE
JIBUKEHHE 10 OKpYyx)HOocTU. [lepuon u yactora obpamenus. Jluneitnast u yriosas
ckopocTu. LleHTpocTpeMUTENBHOE YCKOPEHHE
B3aumopeicrBue e
IlepBsiii 3axk0oH HproTtona. Bropon 3akoH Herorona. Tpernii 3akon Heroto-
Ha. [IpuHuun cynepnosunuu cwi. Cuna ynpyroctd. 3akoH ['yka. Cuiia TpeHwus:
CUJIa TPEHHUS CKOJIbKECHUS, CHJIA TPEHUS TOKOS, Ipyrue BUabl TpeHus. Cuma Tske-
CTHU Y 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOIHOIO najieHusd. [[Buxenue
naHetr Bokpyr Coisnuma. IlepBasg kocmuueckas ckopoctb. HeBecoMocTh UM mepe-
rpy3ku. PaBHOBecue marepuaibHON TOUKH. AOCOMIOTHO TBEpIoE Teno. PaBHOBe-
CHE TBEPIOIO TEJIa C 3aKPEINIEHHOW OChIO BpalleHusi. MomMeHT cuiibl. LIeHTp Tsxke-
CTH
3aKOHbI COXpaHEHUS
Nmnynsc Tena. U3menenne nMiynbca. Mmmnyibe cuiibl. 3aKOH COXpaHEHHUS
umnynsca. PeakTuBHOE ABMkKeHHE. MexaHudeckass paboTa U MOIIHOCTh. Pabota
CHJI TSDKECTH, YOpPyroct, TpeHus. CBsi3b sHepruu u pabotel. lloTeHiumanbHas
DHEPIUs TeNa, MOAHATOrO HaJ NMOBEPXHOCTBIO 3eMiM. [loreHnmanpHas sHeprus
cxaron mnpyxkuHel. Kunerndeckas sHeprus. TeopemMa O KMHETUYECKOW JHEPTHH.
3aKOH COXPAaHEHUS] MEXAHUYECKOW SHEPTUH
JlabopaTopHble padoThI U ONBITHI
1. KOHCprplpOBaHI/Ie TpaKTa IJId pa3roHa u HaHBHeﬁHIGFO PAaBHOMCPHOT'O ABUXCHUA
IIapuKa Ui TCICKKH
2. OmnpeneneHue cpeHel CKOPOCTH CKOJIBKEHUSI OpycKa WM JIBHXKEHUS [IapHuKa 110
HAKJIOHHOM TIOCKOCTH
3. OmnpeneneHue yCKOpPEHUs Tejla MPU paBHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOM
IINTIOCKOCTH
4. HCCJ’ICI[OB&HI/IC 3aBUCHUMOCTHU IIYTHU OT BPEMCHHU IIPHU PABHOYCKOPCHHOM JIBUKCHUU
0e3 Ha4YaJIbHOU CKOPOCTH
5. IlpoBepka runoTe3bl: €Ciau IPU PaBHOYCKOPEHHOM JBIXKEHUH 0€3 HayalbHOU
CKOPOCTHU ITYTH OTHOCATCA KaK psAd HCUCTHBIX YUCECJI, TO COOTBCTCTBYIOIIMC ITPO-
MCKYTKH BPCMCHHU OJJMHAKOBBI



6. HccnenoBaHue 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIBKEHMSI OT CHJIBI HOPMAJIBHOTO
JaBJICHUS

7. Omnpenenenue Ko3HPuUIUEHTA TPEHUS CKOJIbKECHUS

Onpenenenne KECTKOCTU MPYKUHBI

9. Omnpenenenue pabOTHI CHIIBI TPEHUS MTPU PABHOMEPHOM JBUKEHUU TeJla M0 rOpu-
30HTAILHON MOBEPXHOCTH

10.Onpenenenune paboThl CHIIbI YIIPYTOCTH IIPU NOABEME IPy3a C UCIOIb30BAHUEM
HEMOJIBUYKHOTO U MOJBUXKHOTO OJIOKOB

11. U3yueHne 3akOHA COXpAHEHUSI SHEPTUH

0

Buowt desmenvrocmu ob6yuarowuxcs:

— oObsicHeHHEe (U3NYECKUX SIBICHUN (MIPSIMOJUHEIHOE pacnpocTpaHEHHUE
cBeTa, 00pa30oBaHUE TEHU U MOIYTEHHU, OTPAKEHUE U MPEIOMJICHHE CBETa, CMEHA
JTHSL ¥ HOYM Ha 3emuie, CBOOOIHOE MajieHHe Tel U JIp.);

— IpUBEACHUE MPUMEPOB TEXHUYECKUX YCTPOMCTB M KUBBIX OPTaHU3MOB, B
OCHOBE MEepPEMEIEHUS KOTOPHIX JIEKUT MPUHIIUIT PEAKTUBHOTO JIBUKCHHUS;

— BBITNIOJIHEHUE PAcU€TOB, OMBITOB M 3KCIEPUMEHTOB (B COOTBETCTBUU C CO-
Jep>KaHueM JTA0OpATOPHBIX PadOT U MPOTPAMMHBIX TEM);

— WUIIOCTPUPOBAHKUE HU3Y4YaeMbIX (U3MUECKUX SBICHUN TMpUMEpaMu H3
MIPAKTUKH | JIP.

TemaTnuyeckasi U TEPMHUHOJIOTHYECKAS JTEKCHKA
Cnoea u cnosocouemanusi

AMIIepMeTp, BEPTUKAIBHO BBEPX, BUJUMOE JABM)KEHHUE CBETHUJI, BOJIBTMETD,
rpaduk CKOpOCTH, IBH)KEHHUE TeNa, €AUHUIIBI CUJIbI TOKA (HAIPSDKEHUs, COMPOTHB-
nenwsi), 3akoH Oma (HproTOHA), 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOH OTPaKEHUS
(mpenomiieHHsI) CBETa, 3aKOH COXPAaHEHMsI UMIYJIbCa, 3aBUCUMOCTh CUJIbI TOKA OT
HaIpsHDKEHUs,, U3MEPEHUE HAINpPSDHKEHUs, W3MEPEHHE CHJIBI TOKAa, UMITYJIbC TeJa,
MHEpIUAIbHbIE CUCTEMBI OTCUETA, UCKYCCTBEHHbIE CIIYTHUKH 3€MJIM, UCTOYHUKU
CBeTa, KOHAEHCATOp, KOPOTKOE 3aMbIKaHUE, JIaMIla HaKaJIuBaHUs, JIMH3bI, MArHUT-
HOE T10JIe, MArHUTHOE TO0JiIe 3eMJIM, MarHUTHBIE JIMHUM, MaTepuajibHas TOYKa,
MOIIIHOCTb, HarpeBaHUe, Ha4yallbHasi CKOPOCTh, HEOECHBIE Tella, HEBECOMOCTb, OIl-
penesneHre KOOpJAWHATHI JABUXKYILIErocs Teja, ONTUYECKasl CUiia JIMH3bI, OTHOCH-
TENbHOCTh JBUKECHHSI, OTPAXKEHUE CBETA, MEPEMEIICHUE, MIIIOCKOE 3epKallo, OCTO-
SIHHbIC MAarHWUTBI, MPEJOXPAHUTEIH, MPEIOMICHHE CBETa, MPOBOJHUK, MPSIMOJIU-
HEWHOE paBHOMEpPHOE (PaBHOYCKOPEHHOE) JABUKEHUE, MPSAMOJIUHEUMHOE (KPUBOJIH-
HEIHOE) JBUKEHHE, PACIpPOCTPAHEHUE CBETA, PEAKTUBHOE JBI)KEHHUE PEOCTaTHI,
CBETOBBIC SIBJIICHUS, CBOOOHOE TaICHUE TEJ, CHJIa TOKA, CUCTeMa OTCUéTa, COmpo-
TUBJICHHE TPOBOJHUKA, YJEIbHOE COMPOTHUBICHUE, YCKOPEHHME Y4YacCTOK IEMH,
AIIEKTPUUECKUE HArpeBaTeIbHbIE MPUOOPHI, MIEKTPUUECKHUE SIBICHUS, dJIECKTpUYE-
CKHMI JIBUTATENb, AIEKTPUUYECKUN TOK, DJIEKTPUUYECKOE HANpPsHKEHHUE (COMpPOTHUBIIE-
HUE), DJIEKTPOMArHUTHbBIC SIBJICHUS, SJIEKTPOMATHUTHI.

Dpasvi

N3 sToro mpumepa HaMm CTajloO SCHO, YTO TPAECKTOPHUS JIBUXKEHUS OTHOCH-

TeJIbHA.



JIBYo>KEHHE TEII O JCHCTBHEM CHUJIbI TSKSCTH HA3bIBAIOT CBOOOIHEBIM I1aJIe-
HHEM.

Yckopenre CBOOOTHOIO MaJIeHUSI — 3TO YCKOPEHHE, ¢ KOTOPBIM JIBHIKETCS
TEJI0 BO BpeMsi CBOOOTHOTO IMaJICHHUS.

[TepemenienueM Tena (MaTepUaIbHOM TOYKHM) HA3bIBA€TCS BEKTOP, KOTOPHIN
COEJIUHSET HAYAJIbHOE TIOJI0KEHUE TeJa C €ro NOCIEAYIOIIUM MOJI0KEHHUEM.

B pazmmuHbIX cuctemax OTCYETA CKOPOCTh M NEPEMEIICHUE, XapaKTepHu-
3YIOLIME ABUKEHUE OJIHOTO U TOTO K€ TEIa, MOTYyT UMETh Pa3Hble MOAYJHU U Ha-
MIPaBJICHUS.

Koopaunate! Tena, TpaeKTOpusi ABMKCHHUS, ITyTh 3aBUCST OT BHIOOpA CHUCTE-
MBI OTCYETA, TO €CTh I OHOTO W TOTO K€ TeJla MOTYT OBITh Pa3HBIMHU.

S mory (rotoB, Xouy) OTBETUTh Ha BOMPOC O TOM, 3aBUCHUT JIM COMPOTHUBIIEC-
HUE OT CUJIbI TOKA U HANIPSIAKEHUSI?

Boxkpyr npoBogHHUKA ¢ TOKOM CYIIECTBYET MArHUTHOE MOJIE.

Mpl1 ctanu npuOanKaTh MArHUTHI APYT U APYTY U YBUJEIIH, UTO OHU HaYaln
MIPUTITUBATHCA.

Hanpaienne MarHuTHBIX JTUHUM MAarHUTHOTO IOJIA CBSI3aHO C HANpPAaBJICHU-
€M TOKa B MPOBOJHUKE.

Ienp Hamieit paboThl — onpeaeuTh (OKYCHOE PacCTOSHUE JIUH3BI, TIOCTPO-
UTh U300pKEHHS UCTOYHUKA CBETA, ITOJTyYE€HHbIC ITPH TTOMOIIH JIMH3HI.

Heo0xonumo BKIIIOUHUTH CBET, B3ATh 3KpaH U MPUOIMKATh €ro K JINH3E.

MpbI OSTydnITi TPaKTUYECKUE HABBIKU OTpeeeHus (POKYCHOTO PACCTOSHUS
JIMH3BI, a TAKXKE MOCTPOCHUS H300paKEHUH, TIOTy9IaeMbIX TIPU TOMOIIN JTUH3HI.
Buvi60o0wi

[ToctynarenbHOE NBUKEHHE — 3TO JBWXXEHHE Teja, NIPU KOTOPOM IpsMasi,
COCIMHSIIONIAs JTFOOBIC JBE TOYKH TOTO Tea, ePeMEIIaeTCs, OCTaBasICh BCE Bpe-
Msl MapaJUIesIbHOM CBOEMY MEPBOHAYAIIBHOMY HampaBlieHuto. I[locTtynaTeabHbIM
MOXET OBITh KaK MpsIMOJIMHEHHOE, TaK U KpUBOJIMHEHHOE JBrkeHue. Hanmpumep,
MOCTyNaTeIbLHO ABUKETCS KaOrMHa KoJjieca 0003peHus.

CKopoCTh PaBHOMEPHOTO MNPSIMOJMHEHMHOIO JBUXEHHUS — 3TO TMOCTOSHHAs
BeKTOpHasi BenuuumHa. OHA paBHA OTHOIICHHUIO TIEPEMEICHMS Teja 3a Jo0oun
MPOMEKYTOK BPEMEHHU K 3HAYEHUIO ATOT0 TPOMEKYTKA.

YckopeHueM Tena npu NpsIMOJIMHEMHOM PaBHOYCKOPEHHOM JBM)KEHUM Ha-
3bIBaeTCS BEKTOpHas (pusnueckas BenuuynHa. OHA paBHA OTHONICHHUIO WU3MEHEHUS
CKOPOCTH K MPOMEKYTKY BPEMEHH, 32 KOTOPBIM 3TO U3MEHECHUE MTPOU3OIILIO.

PaBHOYCKOpPEHHOE IBUKEHHE — 3TO JBUKEHHUE C MOCTOSSHHBIM YCKOPECHHUEM.
YckopeHnue — 310 BeKTOpHas BenuurHa. OHa XapakTepU3yeTcsi HE TOJBKO MOJY-
JIEM, HO Y HarpaBlIeHUEM. MOylb BEKTOpPA YCKOPEHHS MOKAa3bIBAECT, HA CKOJBKO
MEHSETCS MOJIYJIb BEKTOpa CKOPOCTH B KXKIYIO €IWHUIlY BpeMeHu. Uem Oosbiie
YCKOpPEHHUE, TeM ObICTpee MEHSIETCSI CKOPOCTh TeJa.

TpaekTopusi IBUKEHUSI OTHOCUTENIbHA. TpaeKTOpHs IBUAKEHHS OJJHOTO U TO-
0 K€ TeJla MOXKET OBbITh PA3JIMYHON B pa3HbIX CUCTEMax OTCUETA.

["anmuiient cnenan BBIBOJ O TOM, UTO OTCYTCTBUM BHEIIHUX BO3JICHCTBUM TEIIO
MOKET HE TOJIbKO TOKOUTHCA, HO U JBUTAThCA MPAMOJMHEWNHO U paBHOMEpHO. Cu-
J1a, KOTOPYIO IPUXOAUTCS TPUKIAABIBATh K TEIIY JJIs MOJIEPKAHUS €TI0 IBUKEHHUS,



HYKHa TOJBKO I TOTO, YTOOBI YPABHOBECUTH APYTHE MPUIIOKCHHBIE K TETy CH-
JIbl, HAIPUMEP, CUITY TPEHUSI.

ITepBriii 3akoH HptoTOHA (hOopMyIMpyeTcs Tak: CYIIECTBYIOT TaKHE CUCTEMBbI
OTCUY€TA, OTHOCUTEIBHO KOTOPBIX TEJa COXPAHSIOT CBOK CKOPOCTh HEW3MEHHOM,
€CJIM Ha HUX HE JIEMUCTBYIOT APYTye€ TeJla WIM JACUCTBUS APYTUX TEJI KOMIICHCUPY-
FOTCH.

Btopoii 3akon HetoToHa opMynupyeTcs Tak: YCKOpEHHE Tella MPsSMO TPo-
MOPIIMOHATIFHO PAaBHOICHCTBYIOMICH CHJI, IPUJIOKEHHBIX K TETy, U 0OpaTHO Mpo-
MOPLUHUOHAIBHO €r0 Macce.

Tperuit 3akon HproToHa opmynupyercs Tak: CUiIbl, C KOTOPBIMH J[Ba Tela
JEUCTBYIOT APYT Ha APYra, PaBHBI [0 MOJYJIIO U MPOTHUBOMNOJIOKHBI [0 HANpPaBJIe-
HHIO.

3aKOH BCEMHUPHOTO TSTOTEHHUS TJIACHUT: JBa JIOOBIX TeJa MPUTSATHBAIOTCS
JIPYT K APYTY C CHJIOHN, IPSMO MPOMOPLMOHAIIBHOM Macce Ka)Jaoro U3 HUX U 00-
paTHO NPONOPLIMOHATIBLHON KBaApaTy PACCTOSHUS MEXAY HUMU.

JlelicTBUE HaA TEJO CWJIbl B OJJHMX CIIy4dasX MOKET IMPUBECTHU K U3MEHEHUIO
TOJIBKO MOJYJII BEKTOpa CKOPOCTH ATOro Teja. B Jpyrux ciiydasx OHO MOKET
MPUBECTU K U3MEHEHUIO HAMPAaBICHUSI CKOPOCTH.

Ecnu ckopocTh Tena u JeUCTBYIONIAs HAa HErO CUjia HAIPaBJICHBI BJIOIb OJ1-
HOW TIPAMOH, TO TE€JIO NBHMIKETCS MPIMOJUHEWHO. ECiIM OHM HampaBiieHBI BIOJb
MEPECEKAOIINXCS MPSAMBIX, TO TEJIO ABUXKETCS KPUBOJIUHENHO.

10 KJIACC
(6-i1 rox 00y4yenusi Ha ypoBHe O0OO0)
Paznen «Mexannueckue KoJeOAHUS U BOJTHBD)
Mexanudeckue KoJjJe0anus
KonebarensHoe nBuxeHue. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHHM: Mepu-
OJl, 4aCTOTa, aMIUIUTyAa. MarteMaTU4eCKUN U NPYKUHHBIN MasTHUKU. [IpeBparue-
HUE DHEPTUM TPHU KO0JIeOATEIIbHOM JBIKCHHH. 3aTyXaroluiue KoiebaHus. Beinyx-
JIeHHbIe KoJieOaHusl. Pe3zoHaHc
MexaHn4eckue BOJIHbI. 3BYK
CrolicTBa MeXxaHUYECKMX BOJH. J[mmHa BOJHBI. MeXaHMYECKUE BOJIHBI B
TBEPAOM TeJle, CENCMUYECKHE BOJIHBI. 3BYK. [ pOMKOCTh 3BYyKa U BbicOTa TOHA. OT-
paxeHue 3Byka. H(ppa3Byk u ynpTpa3Byk
JlaGopaTopHblie padoThl U ONBITHI
OmnpeneneHne 4acTOTHl U Mepro/Ia KoJeOaHnii MaTeMaTHYECKOTO MasiTHUKA
OnpeneneHue 4acTOThI U Mepruoia KoJeOaHUil MPY>KUHHOTO MasiTHUKA
3. HccnenoBanue 3aBUCUMOCTH NIepUojia KoJieOaHUHN MOJIBEILIEHHOTO K HUTH Tpy3a OT
JJIMHBI HUTH
4. HUccnenoBaHue 3aBUCUMOCTH MEPUOA KOJIeOaHUM MPYKUHHOTO MasiTHUKA OT Mac-
CBI Ipy3a
5. IlpoBepka HE3aBUCUMOCTHU MEPUOAA KOJEOAHUN Tpy3a, MOABEUIEHHOTO K HUTH, OT
MAacChI Tpy3a
6. OnbITbI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEepHoJia KoeOaHui MpyKMHHOTO Ma-
SITHUKA OT MAacChl I'Py3a U )XECTKOCTH MIPYKUHBI
7. W3mepeHune ycKOpeHHs CBOOOIHOTO MaCHUS

N =



Pa3znen «QjieKTpOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI»
JJIEKTPOMATHUTHOE 10JIe U JJIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMAarHUTHOE MOJE. DINEKTPOMArHuTHbIE BOJHBI. CBOMCTBA 3JIEKTPO-

MarHuTHbIX BOJIH. [IIkana 351eKTpoMarauTHeIX BOJIH. Mcronp30BaHue 3JI€KTpoOMar-

HUTHBIX BOJH ISl COTOBOM CBSI3U. DJIEKTpOMAarHuTHas npupoaa ceera. CKOpocTh

cBeTa. BOJIHOBBIE CBOWICTBA CBETA
JlabopaTopHbie padOTHI U ONBITHI

W3y4yenune CBONCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIBI0 MOOMIIBHOTO TeaedoHa

Paznen «CBeTOBbBIE SIBJICHUN
3aKOHBI pacIPOCTPAHEHUS CBETA
Uctounuku csera. JlyueBas moaenb cBeta. [IpsMonuuentHoe pacnpocTpaHe-

Hue ceta. 3atmenust Connua u Jlynsl. Otpaxkenue cBera. [lnockoe 3epkaino. 3a-

KOH oTpaxxeHus cBerta. [Ipenomnenue cBera. 3akoH mpesnomiieHus ceeta. [lonHoe

BHYTPEHHEE OTpaKeHHUE CBeTa. Vcnonb30BaHNE BHYTPEHHETO OTPAXKEHUS B OITH-

YECKHX CBETOBOAAX
JIMH3BI ¥ onTHYeCKUe NPUOOPHI
Jlunza, xox nyueit B nuH3e. Ontuyeckas cucteMa. OnNTHUYECKUE MPUOOPHI:

doToamnmapat, MUKpOCKOI U Teneckorn. a3 kak ontudeckas cucrema. biauzopy-

KOCTb U TAJIBHO30PKOCTh
Pa3Jio:keHne 0eJ10r0 cBeTa B CIIEKTP
Paznoxxenue Oenoro ceera B crekTp. OnbiTel HhtoToHa. CroXKeHHe Crek-

TpajbHBIX 1IBETOB. [lucnepcust cera
JlaGopaTopHblie padoThl U ONBITHI

1. HccnenoBanne 3aBUCUMOCTH YIUIA OTPaKEHUSL CBETOBOIO JIy4a OT yIJIA ITaICHHUS.

HSY‘IGHI/IG XAPAKTCPUCTUK I/I306pa)KeHI/I}I npeaMeTa B IIJIOCKOM 3CpKaJic.

HCCHCI{OB&HI/IC 3aBUCHUMOCTHU yTJia MMPCIOMIICHUA CBETOBOT'O JIy4da OT yTIJia MMaaACHUSA

Ha IrpaHUuIC «BO3AYyX—CTCKIIO».

[Tonyuenue n300pakeHU ¢ MOMOIIBI0 COOMPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS U ONTHUYECKON CHIIBI COOMpAIOIel JTUH3HI.

OmBITHI IO PA3I0KEHUIO OEIIOTO CBETA B CIIEKTP.

OmbITE IO BOCIIpUATHUIO IB€TA ITPEAMETOB IIPpHU UX H8.6JHOI[CHI/II/I 4UCpe3 NBCTOBLIC

bUIBTPHI

D

Now e

Pa3znen «KBaHTOBBIE IBJICHHUS)

Hcenyckanue U morJiouieHue cBeTa aroMom

OmnsiTel Pesepdopna u nnanerapHas mozenp atoMa. Mozens atoma bopa.
Hcnyckanue u moriomeHye ceeta atoMoM. KBaHTsl. JInHeWdaTeie CIEKTPBI

CTpoeHne aTOMHOIO siApa

PagnoaktuBHOCTh. Anb(a-, 6eTa- U raMma- usnydeHus. CTpoeHue aTOMHO-
ro sapa. Hyknonnas moxens atromHoro siapa. M3oronsl. PagunoakTtuBHbIE npeBpa-
menus. [lepuon nosypacnana. JIedcTBUS paguOAKTUBHBIX W3JIyYCHHMM Ha JKHUBBIC
OpraHu3M

SlnepHble peakuuu

SAnepHble peakuuy. 3aKOHbI COXPAHEHMS 3apsJ0BOrO U MAacCOBOTO YHCEIL.
OHeprus CBsA3M aTOMHBIX siaep. CBsA3b Macchl U dHepruu. Peakuuu cuHTe3a U Jie-
nenus saep. Ucrounnku sHeprun ConHua v 3B€34. SnepHas sHepreTuka



JlaGopaTopHblie padoThl U ONBITHI

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTYUECHHUS.

2. HccnenoBaHue TPEKOB: MU3MEPEHUE SHEPIMM YACTULIBI 110 TOPMO3HOMY ITyTH (IO
dororpadusim).

3. H3mepeHue pagnoakTUBHOTO (GOHA.

IoBTOpeHue, 06061eHNe U CHCTEeMATH3AIHS H3y4eHHOro MaTepuaia'’

O06o0meHne cofepKaHus KaXI0TO0 U3 OCHOBHBIX Pa3JeioB Kypca (hU3UKU:
MEXaHUYeCKHe, TEIJIOBBIC, JJIEKTPOMArHUTHBIC, KBAHTOBHIC sBICHUS. HayduHbrii
METOJI TIO3HAHUS U €ro peaiu3anus B GU3NIecKux uccieaoBanusx. Cesi3p HU3UKu
U COBPEMCHHBIX TEXHOJIOTMH B O0JIACTH mepenayr MH(POpPMAIUU, SHEPreTHKE,
TPaHCIIOPTE.

Buowt oesmenvrocmu odyuarowuxcsi:

— oObsCHEHUEe (PU3HYECKUX SBJICHUM (CBOOOMHBIE KOJeOaHUs, KojaeOaTeb-
Hasi CHUCTeMa, MAasTHUK, 3aTyxalollue KoieOaHus, BBIHYXKICHHBIE KOJEOAHUS,
DIIGKTPOMArHUTHAST MHIYKIUS, CAMOMHAYKIIUSA, TPEJIOMIICHHE CBETa, TUCTIEPCHUs
CBETa, MOTJIOIIEHUE U UCITyCKaHUE CBETa aTOMaMH U Jp.);

— 00bsAcHeHue aBuxKeHHs TuiaHeT COTHEUYHOM CUCTEMBI ¢ TpUMEHEHHEM (u-
3UYECKUX 3aKOHOB;

— cpaBHeHHE (U3MUECKHX M OpPOUTAIBHBIX IMAapaMeTPOB IJIAHET 3E€MHOM
TPyHONbl C COOTBETCTBYIOLIMMHU MapaMeTpaMH IJIaHET-TUTaHTOB, HAXOXJACHHE B
HUX OOIIETO U Pa3IndHOTO;

— BBITIOJIHEHUE PACUYETOB, OMBITOB U KCIIEPUMEHTOB (B COOTBETCTBUU C CO-
JiepyKaHUEM JTa00OPaTOPHBIX PaObOT M MPOTPAMMHBIX TEM);

— WUTIOCTPUPOBAHWE H3YYaeMbIX (M3MUECKHUX SIBICHUN MpHUMEpaMu U3
MIPAKTUKH U JIP.

TemaTuuyeckasi 1 TEPMHUHOJIOTHYECKAS JTEKCHKA

Cnosa u cnosocouemanus

ATOMHasi SHEPreTHKa, BOJHBI, OoJbiiMe TMuaHeTsl CONHEYHOW CHCTEMBI,
Bcenennas, BbIHYX/€HHbIE KOjeOaHUs, BBHICOTAa 3BYKa, FapMOHHYECKHE KoJieha-
HUS, TPOMKOCTh 3BYKa, NEHCTBUE Ha 3JCKTPUUECKUN TOK, JEJICHHE sIep ypaHa,
nedeKT Macchl, JUCTIEPCUsl CBETa, AJMHA BOJIHBI, 3aKOH PaJUOaKTUBHOTO pacraja,
3aTyxarolue KoueOaHus, 3ByKOBOIl pe30HAHC, 3BYKOBbIE BOJIHBI, 3BYKOBBIE KOJIE-
OaHusl, THAYKITMOHHBIA TOK, MHIYKIIUS MAarHUTHOTO TIOJISI, UICTOYHHUKHU 3BYKa, KO-
JebaTenbHOe ABMKCHHE, KOJIeOATEIbHBIA KOHTYP, JIMHEHYAThIE CTICKTPhI, MATHUT-
HOE€ TI0JIe, MAarHUTHBIN MOTOK, Mayble Teida CONHEYHOW CHUCTEMbI, MEXaHHUYECKHE
KOJIe0aHusl, MOJIEIM aTOMOB, OTPAXCHHE 3BYKa, PAJHMOAKTHBHOCTH, PaIlOaKTHB-
HBIC TIPEBPAIICHHSI aTOMHBIX SJEp, PACIPOCTPAaHCHHUE 3BYKa, HAIIPABIICHUE TOKA,
HEUTPOH, TEPEMEHHBIH AIIEKTPUUYECKUI TOK, MOTJONIEHHE (HMCITyCKAaHUE) CBETA,
MoKa3aTeNnb MPETOMIICHUS, TPaBUIIO JIEBOM pyKH, MpaBwio JIeHIa, mperoMiIeHne
CBETa, MPOTOH, PaJUOCBA3b, PACHPOCTpaHEHUE KOIeOaHWl B cpejie, PEe30HaHC,
CcBOOOHBIE KOJIEOaHUs, CKOPOCTh pachpocTpaHeHus: BoyiH, ConHeyHas cUCTeMa,

16
MNpepycmaTpuBaeTca cucTemaTmsauma um 0606LLI,EHME npeameTHoOro coaep*aHunAa U onbiTa OeATe/NIbHOCTH,

NPUMOBPETEHHOrO NPU U3yYEHUN NPOrPAaMMHOTO MaTepuana Nno BCemy Kypcy Gpusmnkm.



CTPOEHHE aTroMa (aTOMHOIO s/Ipa), TEPMOSAEpHas PEaKUUs, TUIbl ONTUYECKHX
CIEKTPOB, TpaHc(hopmaTop, 1emHasi peakiius, BOJIOLHUS, HIEKTPOMAarHUTHAS TIPH-
poaa CBeTa, 3JIEKTPOMATHUTHOE MOJIE, AJEKTPOMArHUTHBIE BOJIHBI, JHEPTHUSI aTOM-
HBIX SIIEP, DHEPTHS CBSI3H, SIBIICHUE CAMOMHIYKLIHMH, SIBIICHHUS 3JEKTPOMAarHUTHOU
WHIYKLWH, SAEPHBIE CUIIBI, IAEPHBIN PEAKTOP.

@pas3vi

CBoOoaHble KOJNEOaHUsT — 3TO KoJieOaHUsl, KOTOpPbIE MPOUCXOAAT M3-3a Ha-
YaJbHOI'O 3a11aca SHEPTUU.

KonebaTenbHble CUCTEMBI — 3TO CHCTEMBI T, KOTOPbIE CIIOCOOHBI COBEP-
I1aTh CBOOOHBIEC KOJIEOaHUsI.

[lepuon konebaHuit — 3TO MPOMEXYTOK BPEMEHH, B TEUEHUE KOTOPOTO TEJIO
COBeEpIIAeT OJHO MOJHOE KojeOaHue.

S1 MOry OTBETUTB Ha BOIIPOC O TOM, YTO HA3bIBAETCS AUCIIEPCUEH CBETA.

51 xouy pacckaszaTh O pe3yJibTaTax OMbITa MO MPEIOMIICHUIO OEJIOro CBeTa B
MIPU3ME U MOTY CI€JaTh BBIBO/I.

51 Xxouy NOSICHUTB, B 4éM 3aKiitouaeTcs puznyeckas MpuurHa pa3inyus 1Be-
TOB OKPYaIOIINX HAC TEJL.

51 Mory OOBSICHUTH, YTO TaKOE CIIEKTPOrpaMMa U YeM CIeKTporpad oTiinya-
€TCS OT CIIEKTPOCKOTA.

Merton criekTpaibHOrO aHanuza paspadotan B 1859 roxy Kupxrod u ero
COOTE€UYECTBEHHUK, HEMEUKHI XUMUK P. ByH3eH. CnekTpaibHbIM aHAJIM30M Ha3bl-
BAETCS METOJI OIIPEAEIIEHUS XUMUYECKOIO COCTaBa BEUIECTBA IO €r0 JINHENYATOMY
CIIEKTDY.

Sl xo4y paccka3aTtb O TOM, KaK MOYKHO IOJIyYHMTb JIMHEUYATBIA CIEKTP HUC-
IyCKaHUs HAaTpUSl.

S1 Mory onucarh MEXaHU3M NOJIYYEHUS JIMHEUYATBIX CIIEKTPOB MOTJIOIECHUS.

Mps1 00bsicHiiid cyTh 3akoHa Kupxroda, xacaromierocs: TuHEeHYaThIX CIIEK-
TPOB UCITYCKaHUS U MOTJIOLICHHUS.

MBI y3Hanu o TOM, 4TO TAKO€ CIIEKTPaIbHbIN aHAIU3 U KaK OH MPOBOJAUTCSI.

S TOTOB pacckaszaTh O MPUMEHEHNUH CIIEKTPAJIbHOIO AaHAJIN3A.

Anbda-gyacTuIlbl — 3TO TOJIOKHUTENIBHO 3apshKeHHbIE dYacTuilbl. beta-
YaCTULBI — 3TO OTPULATENIBHO 3apsKEHHbIE 4acTULbl. HelTpanbHBIMA Ha3bIBAOT
raMMa-dacTulbl. X Takke Ha3bIBaIOT raMMa-KBaHTAMM.

Bu160001

Mexannyeckue KojeOaHHs — 3TO MOBTOPSIOIIMECS Yepe3 paBHBIE MpOMe-
XKYTKU BPEMEHH JABWKEHMS. [Ipy Takux JBHUIKEHUAX TEJIO MHOIO pa3 U B Pa3HbIX
HaITPaBJICHUSAX NPOXOAUT MOJIOKEHNE PABHOBECHSI.

MasTtauk — 310 TBEpAOE Teno. 1lox nercTBueM NPUITOKEHHBIX CHJI OHO CO-
BEpILIaeT KOJIeOaH!s OKOJIO HEMOABUKHOW TOUKU MM BOKPYT OCH.

CBoOoaHble KOJI€OaHHS B OTCYTCTBHME TPEHHUS U COMPOTUBIICHUS BO3]yXa
Ha3bIBAIOTCSI COOCTBEHHBIMU KoJieOaHUsAMU. X yacToTa Ha3bIBaeTCsa COOCTBEHHOM
4acTOTOM K01e0aTeIbHON CUCTEMBI.

B mpupose u TexHuKe pacnpocTpaHEHbl KoJeOaHHs, KOTOpbI€ Ha3bIBAIOT
rapMoHuyeckue. ['apMoHMUeckue KojiebaHusi — 3TO TaKue KoJjieOaHus, KOTOpbIE



MIPOUCXOST MO JEHCTBUEM CHIIBI, TIPOTIOPIIMOHATHFHOM CMENICHHUIO KOJIEOITIOTIIeH-
Cs TOYKH U HAPABJIEHHON IPOTHUBOMOJIOKHO ATOMY CMEIIEHUIO.

DIIEKTPUYECKUI TOK — 3TO HAIPABJICHHOE IBUKEHUE 3aPSKEHHBIX YacTull. B
pe3yJIbTaTe MOYKHO CKa3aTh, YTO MAarHUTHOE I0JIE CO3MAETCA ABMKYLIUMHUCS 3apsi-
YKEHHBIMH YaCTHUIIAMU — MOJIOKUTEIbHBIMA U OTPULIATEIIbHBIMH.

[IpaBuno OypaBuuka (WM NPaBWIO MPABOrO BUHTA) 3aKIIOYAETCS B Clie-
nytonieM. Eciu HampaBieHue MOCTYNaTeabHOTO ABMKEHUST OypaBurKa COBMAJAeT
C HAIPaBJICHUEM TOKa B MPOBOJHHUKE, TO HAMPABJICHUE BPALICHUS PYUKH OypaBUH-
Ka COBIIAJAeT C HAIPABJICHUEM JINHUA MarHUTHOTO MOJIS TOKA.

Tpanchopmarop — 3T0 yCTPONCTBO, KOTOPOE MPEIHA3HAYEHO IS YBEIUYe-
HUSl WIM YMEHBIICHUS MEPEMEHHOTO HAIMpsDKEHUS U CUJibl ToKa. Tpanchopmarop
n300pén pycckuit yu€nsiii [lasen Huxomaesuua S16moukoB B 1876 romy. B ocHOBe
paboTsl TpaHchOpMAaTOpa JSKUT SBICHUE HNEKTPOMATHUTHON UHTYKITUH.

Jlucriepcust CBETa — 3TO 3aBUCUMOCTbD IOKA3aTellsl IPEJIOMIICHHS BEILIECTBA U
CKOpPOCTH CBETa B HEM OT YaCTOThI CBETOBOM BOJIHBI.

MaccoBoe 4nciio siipa aToMa JaHHOTO XUMUYECKOTO 3JIEMEHTA C TOYHOCTBIO
JI0 LEJBbIX YMCEJI PABHO YMCIy aTOMHBIX €JUHUI] MAacChl, COJIEPKAIINUXCA B Macce
ATOTO sipa. 3apsAIHOE YUCIO sSIpa aTOMa JAaHHOIO XMMHYECKOIO 3JIEMEHTA PAaBHO
YUCIIY DJIEMEHTAPHBIX AJEKTPUUYECKUX 3apsgoB, COAEPKAIIMXCS B 3apsie 3TOro
anpa. Mbl MOMHUM, YTO 3JEMEHTAPHBIM JJIEKTPUYECKUM 3apsiOM Ha3bIBACTCS
HAaWMEHBIIUN JJIEKTPUYECKAN 3apsll, IMOJOKUTENbHBIM UM OTPULATEIbHBIN, PaB-
HBI IO MOJYJIIO 3apsiay 3JeKTpoHa. MOXKHO cKa3aTh TakK: 3apsI0BOE YUCIIO PABHO
3apsAy siipa, BBIPAXEHHOMY B 3JIEMEHTApHBIX 3JIEKTpUUecKHX 3apsanax. Oba stu
YHUClla — MAacCOBOE M 3apsIOBOE — BCEI/Ia LEbIE U MOJOKUTENbHbIE. OHU HE HMe-
10T Pa3MEPHOCTH, T.€. €AMHMI] U3MEPEHUs, IOCKOJBKY YKa3bIBalOT, BO CKOJBKO pa3
Macca 1 3apsj sapa OoJbIe e TMHUIHBIX.

OO611ee 4yKcno HYKJIOHOB B SiIpE HA3bIBAETCS MACCOBBIM YHCJIOM U 0003Ha-
yaeTcsi OykBoil A. Uucao NpoTOHOB B siipe Ha3bIBAECTCS 3apSA0BBIM YHUCIOM U 000-
3Havaercs OykBoil Z. MuHuUManbHas 3HEprusi, HeoOXxoaumas Uisl paclleryieHus
A/lpa Ha OTAEJbHbIE HYKJIOHBI, Ha3bIBACTCS SHEPTUEH CBSA3U SApA.

TepmosiiepHOI Ha3bIBaeTCsl peakiusl CIUSIHUS JIETKUX sifep (Hampumep, BO-
J0poja, Teyusl U APYrux), NPOUCXOsIasl Ipu TeMIlepaTypax OT AECSITKOB J0 CO-
TE€H MUJUIMOHOB IPaayCOB.

B coctaB Conneunoii cuctemsl Bxoaut ComnHile. Bokpyr Hero oOpamarorcs
8 Oonpmmx miaHeT. B mopsnke ynanenus ot CoJiHIIa OHA PACIIOIATalOTCs B TAKOM
nocieaoBaTeabHOCTU: Mepkypuii, Benepa, 3emms, Mapc, FOnutep, Catyps, Ypas,
Hentyn. Bokpyr Bcex minanet, kpome Mepkypust u Benepsi, oOpaiiarorcst ux ec-
TECTBEHHbIE CITyTHUKH. CylllecTBYET €lI€ IpyIIa IUIAHET-KapJIuKOB. DTy Tpyniy
coctaBisaoT 5 mnaner: Ilepepa, Ilnyron, Xaymea, Makemake, Dpuna. Macca u
pa3Mepbl ATUX IJIaHEe 3HAYUTENIbHO MEHbIe, 4yeM y Oonbiux. Kpome mnaner Bo-
kpyr ConHua naBuxytcs Majible Tena COJIHEUHOW CUCTEMBI. DTO aCTEPOUIbI, KOME-
TbI, METEOPHBIE TEJIA.

ATtMocdepa 3emin — 3TO BHEIIHAS Ta3oBasi 00010uka. OHa HAUMHAETCS y €
MOBEPXHOCTU U MPOCTUPAETCA B KOCMUYECKOE MPOCTPAHCTBO MPUOIU3UTEIHHO HA
JIBE THICSYM KUJIOMETPOB. ATMOC(epa uMeeT OOJBIIOE IKOJOTHYECKOE 3HAUCHUE.



Omna 3anuIraeT Bce KUBbIE OPraHU3MbBI 3eMJIM OT TyOUTEITHLHOTO BIUSHUS KOCMU-
YECKUX U3JIYYEHUN U yAApOB METCOPUTOB, PETYIUPYET CE30HHBIE TEMIIEPATYPHbBIC
KoJeOaHHusI.

3BE3a61 BO BceenenHo# 00beIMHEHBI B THTAHTCKHUE 3BE3IHBIC CUCTEMBI, Ha-
3bIBa€MbI€ TaJIaKTUKaMU. ["aaktuka (UM MIiedHbIN MyTh) — 3TO 3BE3/IHASI CUCTE-
Ma, B COCTaBE€ KOTOPOM HaxoauTtcs Haiie CosHIe.

7. TeMaTH4YecKoe IVIAHUPOBaHHE
Pe3zepBHOE Bpemsi, BBIJEICHHOE Ha KaXJIOM rojly OOY4YEeHHsI, yUYUTENb pac-
IpenesieT CaMOCTOSATEIbHO HA YKa3aHHbBIE TEMAaTUYECKHE Pa3esbl U TEMBbI, PYKO-
BOJICTBYSICh CTENEHBIO CJIOKHOCTH MaTepHalia Jjisi 00y4JaroluXcsi ¢ HapyIIeHUsIMU
ClIyxa, UX JOCTHKEHUSAMH B OBJIAJIEHUU NPEIMETHBIMU pe3yJibTaTaMu. Takxke J0-
IIyCKAeTCs HCIIOJNIb30BAHUE PE3EPBHOTO BPEMEHU Ui OpPraHU3ALMH IOBTOpE-
HU$1/000011EHUS U3yUYEHHOT0 MPOrPpaMMHOI0 MaTepuaa.

7 Kaacc
Ne i/t Pa3nensl KomnnuectBo yacos
L. Pu3uKa U e¢ poJib B MO3HAHUHN OKPY/KAKOIIEro MUpa 6
IL. IlepBoHaya/ibHbIE CBeIEHUSI 0 CTPOEHUHU BelleCTBA 5
I11. JIBu:keHHMe W B3aUMOJIeiicTBHE TeJl 21
IV. JdaBJjieHre TBEPABIX TeJl, JKUAKOCTEH U ra3oB 21
Hroro 53
Peseps 15
No Temarndeckoe coaepxKaHue Koiz-Bo XapakTeprucTHKa OCHOBHBIX BUIOB
- (pa3menbl, TEMBbI) JacoB NESTENIbHOCTH 00YJarOIIUXCs
I | ®u3uka u e€ poJib B MO3HAHUU OK- 6
PYKawuero Mupa
Du3uka — HAyKa 0 npupoje 2
B meuenue yuebnoco e2oda: TIOHMMATH,
OPUMEHSTh B  CaMOCTOSITENIBHOM  pedH,

®usuka — Hayka o npupone. Ssie-
HUs Ipupoabl. PU3HUYECKue SIBICHMUS:
MEXaHUYECKUE, TEIUIOBBIE, DJIEKTPHU-
YECKUE, MarHUTHBIE, CBETOBBIE, 3BY-
KOBBIE

BOCIIPUHUMATh (CIIYXO3pUTEIbHO W/WIN Ha
CIlyX C YYE€TOM VYpPOBHS CIIyXOPEUYE€BOTO
pa3BUTHUS  OOYYAIONIUXCS) ¥ JIOCTAaTOYHO
BHATHO MW €CTECTBEHHO BOCHPOU3BOAUTH
TEMAaTHYECKYIO u TEPMHUHOJIOTUYECKYIO
JIEKCHKY, 4 TaKXe JEKCHUKY MO OpraHu3aliu
yueOHOI JIEATEIIbHOCTH. BeimonHsTh
(hOoHETHYECKYIO 3apsIKY. Hcnons3oBark
JAKTWIBbHYIO  (YCTHO-JAKTWIBHYIO pe€ub) B
Ka4eCTBE BCIIOMOTaTe€IIbHOTO CpencTBa
O0IIeHuSL.

Ilo oxonuanuu xadxcooi yyebHol yemeepmu. BOC-
NPUHUMATH Ha CIyX U BOCIIPOU3BOJIUTH TeMaTH4e-
CKYI0 M TEPMHHOJIOTHYECKYIO JICKCHKY Y4eOHOMH
JUCHHUIUTHHBI, @ TAKXKE JICKCUKY MO OpTraHu3aiuu
y4aeOHOM NesITeTHOCTH.

BouBrenne pazauumii Mexay (U3NYECKUMH U




xumuueckumu npespamenusmu (MC'7 — xumust).
PacnoznaBanne u kiaccuukanus QUIMYECKHX
ABJICHUN: MEXaHUYECKUX, TEIUIOBBIX, JIEKTpHUUE-
CKUX, MATHUTHBIX U CBETOBBIX.

Habmionenue u onucanue GU3NIeCKUX SIBICHUH.

du3nyecKkue BeJIMYUHbI

O®usnyeckue BenuuuHbl. M3mepeHue
¢busnuecknx BenuuuH. Duznyeckue
npubopsl. IlorpenHocTs n3MepeHui.
MextyHapoaHas CUCTEMA €TUHMUII.

BrigBmkeHrne THIOTE3, OOBICHSIOIIUX TPOCTHIC
SIBJICHUS, HATIPUMED:

— TOYeMy OCTAaHaBIUBAETCA IBWXKYIIEECS IO TO-
PHU30HTAIILHOM MTOBEPXHOCTH TEJIO;

— TOYEMY B XKapKYI0 IMOTOMY B CBETIIOW OJICIKIC
MpOXJIaJIHEH, UeM B TEMHOM.

[Ipennoxenue crioco60B MPOBEPKH TUIIOTES.
[IpoBenenue uccnenoBaHus MO MPOBEPKE KaKOH-
mub0 THUIOTE3bl, HAIPUMEP: NANbHOCTh MOJETa
[IapuKa, MymEeHHOTO0 TOPHU30HTAIbHO, TEM OO0Jb-
11e, YeM OOJIbIIe BBICOTA ITyCKa.

[MocTpoenue mpocTemux Mojenel (HU3MIECKUX
SIBJICHUH (B BUJE PUCYHKOB HIIM CXEM), HAIIPHIMeED,
MaJicHue TIPeMeTa; MPSIMOIHMHEHHOE pacipocTpa-
HEHHE CBETA.

EcrecTrBeHHO-HAY4YHbIII METO] MO3HA-
HUSA

Kak ¢u3uka u apyrue ecrecTBEeHHbBIE
HayKH M3y4aroT npuponay. EcrecTBeH-
HO-HAy4YHbId METOJ T[O3HAHMS: Ha-
OmrofieHNe, TOCTaHOBKAa HAay4HOTO BO-
MpOCa, BBIABMKEHUE THUIIOTE3, JKCIIE-
PUMEHT IO MPOBEPKE TMIIOTE3, OOBSIC-
HeHue Habmromaemoro sineHus. Omnu-
caHue (pU3NYEeCKuX SIBICHUI C TOMO-
LIBI0 MOJETIEN

BoigBmkeHrne THIOTE3, OOBICHSIOIIUX TPOCTHIC
SIBIICHUSI, HAIIPUMED:

- IOYEMYy OCTAHABJIMBACTCS ABUXKYIIEECS MO TOPU-
30HTaJIbHOM MOBEPXHOCTHU TEJO;

- TIOYeMy B JKapKyl0 TMOTOJIy B CBETJIOH OJIexkIe
MpOXJIaJIHEH, UeM B TEMHOM.

[Ipennoxkenne cmoco60B MPOBEPKH THITOTES.
IlpoBenenue wuccieoBaHus MO MPOBEPKE KaKOM-
mub0 THUIOTE3bl, HANPUMEp: NANbHOCTH TMOJETa
IIapuKa, MyImEeHHOTO0 TOPU30HTAIBLHO, TeM OO0JIb-
11e, YeM OOJIbIIIe BBICOTA ITyCKa.

ITocTpoeHne mpocTeIuX Mojeneld (HU3MUSCKUX
SIBJICHUH (B BUJC PUCYHKOB MM CXEM), HAIIPpUMeED,
MajeHUE MpeaIMeTa; MPsMOJIMHEUHOE paclpocTpa-
HEHHE CBeTa

JlabopaTopHble padoThI U ONBITHI 8

1. Omnpenenenue 1eHbI ASTEHUS KAl U3MEPUTEIBHOTO TpHOOpa
2. H3mepeHue paccTossHUI
3. H3mepenne 00bEMa )KUIKOCTH B TBEPOTO TEIa
4. Ornpezenenue pa3MepoB MaJbIX TEJ
5. HW3mepeHue TemnepaTyphl IPU MOMOIIU KUAKOCTHOTO TEPMOMETpPA U JaTurKa TEMIIEPaTypbl
6. IIpoBeneHue MccIeAOBaHUS IO MPOBEPKE TUIIOTE3BI: JATBHOCTh MOJNETA IIApUKa, MYIICHHOTO
TOPU30HTAILHO, TEM OO0JIbIIIE, YeM OOJIBITIE BHICOTA MTyCKa
I IlepBoHayajibHbIEe CBeeHUSI O 5
CTPOEHMH BellecTBa
CTpoeHue BelecTBa 1

ATOMBI U MOJIEKYJIbI, UX pa3Mephbl.
OnbITHI, TOKa3bIBAIOUIUE JUCKPETHOE

Ha6J’IIOI[eHI/I€ U UHTCpHpCTalrd OIBITOB, CBUIC-
TCIbCTBYIOMIUX 00 ATOMHO-MOJICKYJIAIPHOM CTpPOC-

17
MC (3aecb 1 ganee) — mexxnpeameTHble CBA3N.

18 o
PaclwmpeHHbI nepeyeHb NabopaTopHbIX PaboT, U3 KOTOPOro yunTeb genaeT BbI6op No CBOEMY YCMOTPEHMIO.




CTPOCHHUEC BCIICCTBA

HUM BEIIECTBA: OMBITHI C PACTBOPCHUEM pa3iIny-
HBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB M MOJICKYJI C UCTIONB30-
BaHUEM (QoTrorpaduii, TOJYYCHHBIX Ha aTOMHOM
croBoM Mukpockorie (ACM).

OnpejiesieHue pa3MepoB MAITBIX TEIL.

JIBu:xkeHMe M B3auMojeiicTBHe

2
YacTHI BelecTBa
JIBIKeHHe 4acTul BeuiecTBa. CBA3b Habmionenue u oObsicHeHHe OpPOYHOBCKOTO ABH-
CKOPOCTH JIBMIKEHHUS YaCTHI[ C TEM- JKEHHUS U ABNCHHS U y3un.
. IIpoBenenmne u 0OBSICHEHHUE OIBITOB IO HabIOIC-
nepaTypoil. bBpoyHOBCKOE JBUKEHUE.
N HHIO TEIUIOBOTO PACIIMPEHUS T'a30B.
Huddysus. BzaumoneiicTBue yacTui I
poBeneHre W OOBSICHEHHE ONBITOB MO OOHApY-
BCIICCTBA: MPUTSDKCHNC M OTTAJIKH- KEHUIO CHJI MOJIEKYJISIPHOTO HPUTSKCHUS U OT-
BaHHC TaJIKUBaHMI.
ArperaTHble COCTOSIHUS BellleCTBA 2

ArperaTHbl€ COCTOSIHUS BEILIECTBA!
CTpOEHHE ra3oB, JKUJIKOCTEH U TBEP-
JbIX (KpUCTANIMYECKHX) Tenl. B3au-
MOCBSI3b MEX/1y CBOMCTBAMHU Be-
IIECTB B Pa3HBIX arperaTHbIX Co-
CTOSIHUSAIX M UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHueM. Oco-
OCHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Onucanue (C UCIOJIB30BAHUEM MPOCTHIX MOJICICH)
OCHOBHBIX Pa3IUYMi B CTPOCHUHU Ta30B, JKHUIKO-
cTel u TBEPABIX TE.

OOBsicHEHNE MAJIOW COKUMAEMOCTH KHIKOCTEH U
TBEPIBIX TEII, OOJBITION CKUMAEMOCTH Ta30B.
OO0ObsicHeHHEe cOXpaHeHUs (OpMBI TBEPABIX TEI U
TEKYUYCCTH KUJIKOCTH.

IIpoBeneHne OMBITOB, MOKA3BIBAIOIIMX, YTO B
TBEPIIOM COCTOSIHMH BOJBI YACTHIIBI HAXOISATCS B
CpemHeM Janblie Jpyr oT jApyra (IJIOTHOCTh
MEHBIIIC), YEM B KHUIKOM.

YcTaHOBICHHE B3aMMOCBS3H MEXIY OCOOCHHO-
CTSIMU arperaTHBIX COCTOSHUU BOJABI U CYILIECTBO-
BaHUEM BOJHBIX opraHuzMoB (MC — Owosorus,
reorpadus).

JlabopaTropHbie padoThl U ONBITHI

1. OueHka 1uamMeTpa aToMa METOJIOM PSAOB (C UCIIOIB30BaHHEM (GoTorpaduii)
2. OmnbIThI 10 HAOTIOJCHHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B
3. OnbITHI 110 OOHAPYKEHUIO ACHCTBUS CHUJI MOJICKYJISIPHOTO MPUTSKCHUS

I1I

JIBH:xeHMe U B3aUMO/IeliCTBHE TeJl 21

Mexannueckoe IBHKEHHE 3

Mexaunueckoe aByxenue. PaBHo-
MEpPHOE 1 HEPABHOMEPHOE JIBHKE-
Hue. Ckopoctb. CpeaHsisi CKOPOCTh
IIpY HEPaBHOMEPHOM JIBIDKECHUU.
Pacuér mytu u BpeMeHH IBUKCHUS

HccnenoBanne paBHOMEPHOTO ABM)KEHHUS W OTIpe-
JIEIEHNE €TO MMPU3HAKOB.

HaGnronenue HepaBHOMEPHOTO JBWKCHHUS U OII-
peneneHue ero OTIUYMM OT PaBHOMEPHOTO [IBU-
JKEHHUSL.

Pemienue 3anau Ha ompeneieHUE MyTH, CKOPOCTU
U BPEMEHU PaBHOMEPHOTO JIBU>KCHUS.

Amnanmu3 rpad)uKoB 3aBUCHMOCTH MTYyTH U CKOPOCTH
OT BpEMEHH.

Huepuusi, macca, IJIOTHOCTh 4

SIBneHue nHepuru. 3aKOH UHEPLIUH.
B3anmoaeiicTBre Ten Kak mpuYrHa
WU3MEHEHUs CKOPOCTH JIBUKEHHUS Tell.
Macca kak Mepa HHEpPTHOCTH TeJa.
ITnotHOCTH BemiecTBa. CBSI3b MIIOT-
HOCTH C KOJIMYE€CTBOM MOJICKYJI B
eInHuIe 00bEMA BEIIECTBA

OO0BsicHEeHHE W MPOTHO3UPOBAHHE SBICHUH, 00Y-
CJIOBJICHHBIX MHEpPIIHEH, HapuMep: 9TO MPOUCXO-
JIUT TIPH TOPMOXKCHHUH WM PE3KOM MaHEBPE aBTO-
MOOWJISI, TIOYEMY HEBO3MOXXHO MTHOBEHHO IIpe-
KpaTUTh JIBUKEHUE Ha BEIIOCHUIICNIE WM CaMOKaTe
U T.J.

[IpoBenenne u aHanW3 OMBITOB, JIEMOHCTPUPYIO-
IIMX W3MEHEHHE CKOPOCTH JBMIKEHHSI Tella B pe-
3yJIbTaTe ACUCTBHS HA HETO JPYTUX Tell.




Pemienue 3anay Ha ompeneraeHUe MacChl Tela, ero
00BéMa ¥ TIIOTHOCTH.

IIpoBeneHne U aHanM3 OMBITOB, JAEMOHCTPUPYIO-
IIUX 3aBUCHMOCTh U3MEHEHHSI CKOPOCTH Tela OT
€ro Macchl Ipu B3auMozeicTBuu tei. 3mepenue
MAacChI Tella Pa3TUIHBIME CITIOCOOAMH.
OrnpezeneHue MIOTHOCTU Tela B PE3yJbTaTe W3-
MEPEHUs €T0 MacChl U 00BbEMA.

Cuaa. Buael e 14

Cuila Kak XapakTEepUCTHUKA B3aHMO-
nevicteust ten. Cuna ynpyroctd u
3akoH ['yka. MI3mepeHue cuibl ¢ Mo-
MOIIBIO JUHAMOMETpa. SIBineHue Ts-
roTeHus: U cuia Tsokectd. Cuna Ts-
KECTU Ha JpYyrux mianerax. Bec te-
ma. Hesecomocts. CliokeHHE CHII,
HAIIPaBJICHHBIX 110 OJHON IPSMOMU.
PaBHopelictByromas cui. Cuna tpe-
Hus. TpeHue CKOJbXKEHUsI U TPEHUe
okosi. TpeHune B IpUpO/IE€ U TEXHUKE

W3yueHnue B3aUMOJCHCTBUS KaK MPUUYUHBI HU3MeE-
HEHHS CKOPOCTH TeJia WU €ro JeOpMaIlvH.
OnrcaHre peaabHBIX CHTYaITUil B3aMMOJICHCTBHS
TEN C MOMOIIBI0 MOJAENEH, B KOTOPBIX BBOJUTCS
MOHATHE ¥ U300paKCHHUE CHUITBI.

N3ydenue cunbl ynpyroctu. MccnenoBaHue 3aBu-
CHUMOCTH CHJIBI YIIPYTOCTH OT YAJWHEHHS PE3NHO-
BOTO IIHypa WJIU TPYXHUHBI (C TIOCTPOCHUEM Tpa-
¢uxka).

AHanu3 TMpPaKTUYECKUX CUTyaluil, B KOTOPBIX
MPOSBISCTCS JIEHCTBUE CHIBI yIpyroctu (ympy-
rOCTh Ms4a, KPOCCOBOK, BETOK JISpPeBa U JP.).
AHanmu3 cuUTyaluMi, CBA3aHHBIX C SIBJICHUEM TSIO-
TEHUSI.

OOBsicCHEHHE OPOUTATHLHOTO JIBHXKCHUS IUTAHET C
WCTIOJb30BAaHUEM SIBIICHUSI TATOTCHHS M 3aKOHA
uuepruu (MC — acTpoHOMHUS).

M3mepenue Beca Tena ¢ NOMOUIBIO JUHAMOMETPA.
O06ocHOBaHHE ATOTO CIOC00a U3MEPEHUSL.

AHanu3 1 MOIETTUPOBAHHE SBJICHHUS HEBECOMOCTH.
OKCIEepUMEHTAIHOE MOJIYYCHHUE MPaBUIIa CIOMKe-
HUS CWJI, HANPABICHHBIX BIOJIb OJHOW MPSMOIL.
OmpeneneHne  BEJIMYWHBI  PaBHOJCHCTBYIOIICH
CHIL.

N3yueHue cuiibl TPEeHUS! CKOJBXKEHUS U CUJIBL Tpe-
HUS TIOKOSI.

HccnenoBanne 3aBUCUMOCTH CHITBI TPEHHSI OT Beca
TeJa U CBOMCTB TPYIIUXCS TOBEPXHOCTEH.

AHanmu3 MNpakTHUYECKUX CUTYyallMi, B KOTOPBIX
MIPOSIBIISIETCS IEUCTBUE CHIIBI TPEHUS, UCIIONB3Y-
IOTCSL CTIOCOOBI €€ YMCHBIICHHS WM YBEITUYCHUS
(kxaTaHue Ha JIbDKaX, KOHbKaX, TOPMOKCHHE aBTO-
MOOWJISI, WCIMOJB30BAaHUE ITOAIIUITHUKOB, IUIaBa-
HUE BOAHBIX JKMUBOTHEIX U Ap.) (MC — Ouosmorus).
Pemenue 3amau ¢ ucmnonb3oBaHueM (HOPMYIT IS
pacuéTa CHUIIBI TSAXKECTH, CHJIBl YIPYTOCTH, CHIIBI
TPEHHUS.

JlabopaTropHbie padoThl U ONBITHI

1. OmpeneneHue CKOpPOCTH PAaBHOMEPHOTO JBIDKEHHUS (IIapuKa B SKUIKOCTH,

AIEKTPUICCKOTO aBTOMOOMIIS U T.I1.)

MOJENHU

2. OrmpeneneHue cpeHe CKOPOCTH CKOJIbKEHUsI OpyCKa MM IIapHKa MO0 HAaKJIOHHON TIOCKOCTH

3. Omnpenenenne MIOTHOCTH TBEPIOTO Tea
4. OInbIThI,
MPUIIOKEHHON CHIIBI

JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTb pacTskeHHs (aedopManuu) MpYKAHBI OT

5. OHBITBI, ACMOHCTpUPYIOIIUEC 3aBUCHUMOCTb CHJIBI TPCHHUA CKOJIBKCHHA OT BCCa TCJIa H

XapakTepa CONPUKACAIONIMXCS TOBEPXHOCTEH
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CTeil U ra3oB

Jasiaenune. Ilepemaua nasjeHust
TBEPABIMH TeJIAMHU, KUJAKOCTAMHU U
razamMu

Hapnenne. CriocoObl yMEHBIIEHUS U
yBelIMueHus: JAaBieHus. JlaBieHue
ra3a. 3aBUCHMOCTh JIaBJICHHS ra3a OT
o0béMa m Temmepatypsl. [lepemava
JABJICHUS TBEPABIMU TENAMU, KH]I-
KOCTAMM M rasamu. 3axkoH [lackamns.
[THeBMaTHYECKHE MAIITUHBI

AHanu3 U OOBSCHCHHE OIBITOB U MPAKTHYECKUX
CUTyaIllii, B KOTOPBIX MPOSIBIISETCS CHJIa JaBJe-
HUSL.

ObocHoBaHKE cTIOCOOOB YMEHBIIECHHS U yBeIHYe-
HUS TaBIICHUSI.

M3yueHune 3aBUCUMOCTH JTaBJICHHS Ta3a OT 00bhEMa
U TeMIIepaTypBhl.

Uzyuenne ocoOeHHOCTEH mepenadd JIaBICHUS
TBEPIABIMH TEJIaMHU, KUIKOCTIMHU u razamu. O0oc-
HOBAaHHE PE3YJIbTATOB OIBITOB OCOOEHHOCTIMU
CTPOCHUS BEIIECTBA B TBEPIOM, XKHIKOM U ra3o-
00pa3HOM COCTOSIHHSIX.

OKCHepUMEHTaIbHOE  JIOKa3aTeNbCTBO  3aKOHA
ITackamns.

Pemenue 3amau Ha pacu€T maBieHUS TBEPIOTO
Tena.

JlaBJjieHne JKUIKOCTH

3aBUCHUMOCTh JaBJICHHUA XHIAKOCTHU
OT NITyOHHBI OTpY)XeHus. ['uapocra-
THyeckui mapanokc. Coobmaromiye-
cs cocynsl. ['mapaBindeckue mexa-
HHU3MBI

HccnenoBanue 3aBUCUMOCTH JABJICHUS KHUJIKOCTH
OT TTyOWHBI TOTPYKESHUS U TUIOTHOCTH KHUIKOCTH.
Habmonenne m 0OBSCHEHHE THIPOCTATUIECKOTO
napajiokca Ha OCHOBe 3akoHa [lackas.

N3ydenre cooOmarommxcs CoCy/0B.

Pewienne 3aay Ha pacy€T NaBICHUS KUAKOCTH.
OObBsSICHEHUE TPUHIMITA ACUCTBUS THIPABIUYC-
CKOro Ipecca.

AHamu3 u OO0BSICHEHHE TMPAKTUICCKUX CHUTYaIUH,
JIEMOHCTPHUPYIOIIUX TPOSBICHUC JABICHUS >KUI-
KOCTH M 3akoHa [lackans, HampuMmep MpoIEecCcoB B
OopraHu3Me Mpu TIIy0oKoBogHOM HBIpsSHUU (MC —
Oumostorns).

AtmocdepHoe 1aBIeHue

Atmocdepa 3emnm u armochepHoe
nasieHue. [[puunHbl CyliecTBOBaHUS
BO3IYIIHOM 00onouku 3emiu. OmbIT
Toppuuenmu.  M3mepenue  aTtMmo-
chepHOro aaBieHUs. 3aBUCHUMOCTD
aTMoc(epHOro NaBICHUS OT BBICOTHI
Hajg ypoBHeM Mops. [Ipubopsl s
HU3MepeHust aTMOC(HEPHOTO JaBICHUS

DKCIEepUMEHTAIbHOE O0HApyKEHUE aTMOC(EpPHO-
TO JJaBJICHUS.

AHanu3 U OOBSCHCHHE OMBITOB U MPAKTHYECKUX
CUTYyaIuii, CBSI3aHHBIX C JeiicTBHEeM aTMocdepHO-
TO JJaBJICHUS.

OOBsCHEHHUE CYIIECTBOBAHUS aTMOC(Ephl Ha 3eM-
JIe ¥ HEKOTOPBIX IUIAHETaX WU ¢€ OTCYTCTBHS Ha
npyrux rianerax u Jlyne (MC — reorpadus, ac-
TPOHOMHUSA).

OO0OBsCHEeHNE N3MEHEHUS TUIOTHOCTH aTMOC(EpPHI C
BBICOTOW U 3aBUCHUMOCTH aTMOC(EpHOT0 JaBJICHUS
OT BBICOTHI.

Pemenue 3amau Ha pacuér armMocdepHOro jiaBie-
HUSL.

M3yuenue ycrpoiicTBa 6apoMeTpa-aHepoua.

JlelicTBHE KMJIKOCTH M ra3a Ha Mo-
IrPy:KéHHOE B HUX TeJI0

JleiicTBUE >XKUJKOCTA W Taza Ha TO-
rpy’KEHHOE B HHMX Te€n0. BriTanku-
Baromias (apXuMeaoBa) Cuia. 3aKOH
Apxumena. IlnaBanme ten. Bozmy-

DKCIIepUMEHTAIEHOE ~ OOHApYyKEHUE  JTEHCTBHS
JKUJKOCTH ¥ ra3a Ha MOrpyXEHHOE B HUX TEJIO.
OnpezneneHyue BBITATKUBAIONICH CHIBL, JEUCT-
BYIOIIIEH Ha TEJ0, MOTPYKEHHOE B JKUIAKOCTD.




XOIllIaBaHUEC

[IpoBenenne u 0OCYXJICHUE OIBITOB, JIEMOHCTPH-
PYIOIINX 3aBUCHUMOCTH BBITAKUBAIONIEH CHIIBL,
JICHCTBYIOIICH Ha TEII0 B JKUAKOCTH, OT O0BEMa
MOTPYKEHHOHN B )KUIIKOCTh YaCTH TeJla M OT TUIOT-
HOCTH YKHJIKOCTH.

HccnenoBanne 3aBHCUMOCTH Beca Tella B BOJE OT
00BEMa MOTPYKEHHOHN B KUIKOCTh YaCTH Tela.
Pemenue 3aay Ha MpUMEHEHHE 3aKOHA ApXuUMe-
Jla ¥ YCIIOBUS TIJIaBAHUS TEJ.

KoHcTpynpoBanue apeomerpa HIM KOHCTPYHPO-
BAHUE JIOAKHA U ONPEACICHHUE €€ IPy30N0AbEMHO-
CTH.

JlabopaTropHbie padoThl U ONBITHI

1. HccnenoBaHue 3aBUCHMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOHN B KUIAKOCTh YaCTH
Tena
2. OmnpezaeneHue BHITAIKUBAIOLIEH CHIIbI, AEHCTBYIONIEH HA TEJIO, TOTPYKEHHOE B )KUIAKOCTh
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOILIEH CUJIBI, JEHCTBYIOLIEH Ha TEJIO B KUJKOCTH, OT
Macchl Tella
4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAIIKUBAIOIIECH CHUIIbI, IEUCTBYIOIIEH Ha TEJIO B
XKHUIKOCTH, OT 00bEMA MOTPYKEHHOHN B KUAKOCTH YaCTH TeJIa M OT TJIOTHOCTH KHUIKOCTH.
5. KoHcTpyupoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKH U OIIpeieNIeHUE €€ Ipy30Moab-
€MHOCTH
8 kuace
Ne /i Paznensr KomnyectBo yacos
L. PaGora u MOIIHOCTH. DHeprus 12
1L TenjioBbie sABJEHUS 28
I11. JIeKTpUYeCcKHe M MATHUTHBIE SIBJICHHUS 24
Hroro 64
Pe3eps 4
No TemaTtnyeckoe cosepxanue Kon-Bo | XapakTepucTHka OCHOBHBIX BUJIOB JICATEb-
- (pa3zmenbl, TEMBbI) 4acoB HOCTH 00YYaOIINXCS
I | PaGora u momHOCTH. JHEPIrUs 12
Pa6ora u MOIIHOCTH 3

Mexanunyeckas pabota. MOIIHOCTb

B Tedenune yuebHOro roga: moHUMaTh, IPUMEHSThH
B CaMOCTOSITENIbHOM peur, BOCHPHUHUMATH (CITy-
XO3PHUTENBHO W/WIM Ha CIyX C Y4ETOM YpOBHS
CIIyXOpEUYEeBOTO Pa3BUTHS OOYJAIOIIMXCS) M JIOC-
TATOYHO BHSTHO M €CTECTBEHHO BOCIPOHM3BOIHUTH
TEMaTHYECKYI0 U TEPMHHOIOTUYECKYIO JIEKCHKY,
a TaKKe JIGKCHKY 10 OpraHu3anuu y4eOHOH jaes-
TENBHOCTH. BBIMOMHATE POHETHUECKYIO 3apSAIKYy.
Hcnonb30BaTh JaKTWIBHYIO (YCTHO-TAKTHIBHYIO
pedb) B KayecTBE BCIIOMOTATEIHHOTO CpPEICTBa
OOIIEHMS.

[lo okoHuaHMM KaKHAOH y4eOHOH YEeTBEpPTU: BOC-
MPUHAMATH Ha CIyX W BOCIIPOHU3BOJUTH TEMaTH-
YEeCKYIO M TEPMUHOJIOTUYECKYIO JICKCUKY YIeOHOH
JOUCLUIUTMHBI, a TaKKe JIEKCUKY 10 OpraHu3aluu
y4eOHOM JCSITeIbHOCTH.

OKCIepUMEHTaIbHOE OIpEeNelIeHne MeXaHude-
CKOM paboTbl CHIIBI TSHKECTH NPU MAACHUM Tella U
CHJIBl TPEHHsI MPHU PAaBHOMEPHOM IepeMEUICHUU




TeJa 0 TOPU30HTATBHOM MOBEPXHOCTH.

PacuéT momHoCTH, pa3BUBaEMoO IIpU NMOAbEME TIO
JIECTHHIIE.

Pemenwne 3a1a4y Ha pacyéT MEXaHUUYECKOHN pabOTHI
¥ MOIITHOCTH.

IIpocThie MeXaHU3MBI 5
OnpenenieHre BRIMTPHINNIA B CHJIC MPOCTHIX MeXa-
HU3MOB Ha IPHMEpEe phlyara, MOJBHKHOTO M He-
HpOCTLIe MEXaHU3MBI: pblyar, 6_]‘[01(’ IIOABMXKHOI'O 6HOKOB, HaAKJIOHHOM IIJIOCKOCTH.
HAKJIOHHAS IUIOCKOCTb.  IIpaBHIIO Hccnenoanne ycnoBusi paBHOBECHS pblyara.
paBHOBeCHs pbrdara. [IpuMeHeHHMe OOHapy»XeHHE CBOWCTB NMPOCTHIX MEXaHH3MOB B
Pa3IMYHBIX WHCTPYMEHTaX M MPUCIIOCOOJICHUSX,
MpaBujia paBHOBECHS phiuara K 0J10-
HCTIONBb3YEMBIX B OBITY U TEXHHKE, & TAKIKE B KH-
Ky. «30JI0TO€ MPAaBUIIO» MEXAHHUKHU.
KL I BbIX opranm3max (MC — Ouosorusi).

Al mpocThix Mexanu3moB. IIpo- OKCIepUMEHTAILHOE J0KA3aTeIhCTBO PAaBEHCTBA
CTBIC MEXAaHU3MbI B OBITY M TEXHH- paboT pu MPUMEHEHHUHN TIPOCTHIX MEXAHM3MOB.
ke. Peruaru B Tene yenosexka Omnpenenenne KIIJ] HakmOHHON MIIOCKOCTH.

Perrenue 3ama4 Ha MPUMEHEHHUE TPaABHIIA PABHO-
Becus peiuara u Ha pacuet KIIJI.
MexaHn4yeckas JHeprusi 4

Kunernueckass ¥ NOTEHIMAIbHAsA
sHeprus. IlpeBpaienue o1HOro BU-
Jla MEXaHWYECKOH SHEepruu B ApYy-
roii. 3aKOH COXpaHEHUs U U3MEHe-
HUS SHEPTHH B MEXaHUKE

OKCHNEPUMEHTAIILHOE ONpPEJEICHUE W3MEHEHUS
KHHETUYECKOM W TMOTEHUMAIBHOW 3HEPrUM Tena
MIPU €T0 CKAaThIBAHUU IO HAKIIOHHOM MIIOCKOCTH.
®opMynHpOBaHUE HA OCHOBE MCCICIOBAHUS 3a-
KOHAa COXpaHEHHUS MEXaHNIECKOU dHEPTHUH.
OOcyxIeHue IpaHul] MPUMEHUMOCTH 3aKOHA CO-
XPaHEHUSI SHEPTUH.

Pemenne 3amay ¢ MCHONIB30BaHMEM 3aKOHA CO-
XPAHCHUsI SHEPTHH.

JlaGopaTopHble padoThI M ONBITHI
1. Ompenenenue pabOTHI CUIIBI TPEHHSI IPH PABHOMEPHOM JBM>KEHUH TEJIa MO TOPU30HTAILHON

MTOBEPXHOCTHU

2. HccnenoBaHue ycllOBUIM paBHOBECUS pblyara

3. Usmepenue KIIJI HakJIOHHOM IJTIOCKOCTH
4. HM3yueHue 3aKOHA COXPAHEHUs MEXAHUYECKOM dSHEPrun

11

TenaoBble ABJIeHUA

28

CTpoeHue U CBOICTBA BelleCTBA

7

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIP-
HO-KMHETUUYECKON TEOPUH CTPOEHUS
BelecTsa. Macca U pa3mepsl aTo-
MOB U MoJieKysl. OnbITbI, MOATBEP-
KIAIOLUIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU  Teo-
pun. Monenu TBEPAOTO, KUAKOTO U
ra3000pa3HOr0 COCTOSIHMMA BEIIEeCT-
Ba. Kpucrammueckue u amopdHbie
TBEépAbIe Tena. OOBsACHEHUE CBOWCTB
ra3oB, KUAKOCTEN U TBEPABIX TEJ HA
OCHOBE IIOJIOKEHUH MOJIEKYJIIPHO
-KMHeTH4YecKo Tteopuu. CmaumBa-
HUE€ U KamWUIsIpHbIe siBieHud. Ter-
JIOBOE PAaCUIMPEHHUE U CIKATHE

Habmonenne m mwHTEpIpeTays OMbBITOB, CBHUIE-
TENbCTBYIOUIMX 00  aTOMHO-MOJIEKYJISIPHOM
CTPOCHUHM BEILIECTBA: OIBITHI C PAacTBOPEHHUEM
pa3IMYHBIX BEIIECTB B Boje. Pemenue 3amad mo
OIIEHWBAHUIO KOJINYECTBA aTOMOB WJIM MOJIEKYI B
enuHune oO0BEMa BemecTBa. AHaNM3 TeKcTa
JIPEBHUX aTOMHCTOB (Hampumep, (parMeHTa mo-
oMbl Jlykpemmst «O mpupoze Bemiei») ¢ HU3JoxKe-
HUEM 00OCHOBAaHHMH aTOMHOW TMIOTE3BI (CMBICIIO-
Boe ureHue). OneHka YOETUTEIBHOCTH 3THUX
ob6ocHoBauuil. OOBsICHEHHE OPOYHOBCKOIO JIBH-
KEHUS, SBJICHUS TUGGY3UU U pas3iuuuil MEXIy
HUMU Ha OCHOBE TIOJIOXKEHUH MOJCKYJISp-
HO-KMHETHYECKOH TEOpHUH CTPOEHUS BEIECTBA.
OObsicHEHHE OCHOBHBIX pa3InYuii B CTPOCHUH
ra3oB, )XKUIKOCTEH U TBEPABIX TENI C UCIOJIB30Ba-
HHUEM TIOJIOKEHUN MOJIEKYJISIPHO -KUHETHYECKOUN
TEOpUH CTPOCHHA BemecTBa. [IpoBeneHIe OnmbITOB
0 BHIPANTUBAHHUIO KPUCTAIUIOB TOBAPEHHOW CONH




niu caxapa. [IpoBeneHue u 0OBSICHEHUE OIBITOB,
JTEMOHCTPHUPYIOMIHMX KaIMMWUIPHBIE SBJICHUS U SB-
nenue cmauuBaHusg. OOBSICHEHHWE POJIM KaIuil-
JIIPHBIX SIBJCHUH JJIsl OCTYIJICHUSI BOJBI B Opra-
Hu3M pacrenuit (MC—owuonorus). Habmonenue,
MpOBeJcHUE U OOBSICHEHHE OIBITOB 110 HAOJO/IC-
HUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBépAbIX Tell. OOBsICHEHHE COXpaHeHHS 00BEMa
TBEPIBIX TEJ, TEKYIECCTH KUIKOCTH (B TOM YHUCIIE,
pPa3HUIIBI B TEKYyYECTU ISl PA3HBIX KUIKOCTEH),
naBneHust rasa. [IpoBeneHue OMBITOB, JEMOHCT-
PUPYIOIHUX 3aBUCUMOCTHh JABJICHHS BO3IyXa OT
ero 00bEMa U HarpeBaHMs WM OXJIKICHHUS, U UX
OOBSICHCHHE Ha OCHOBE aTOMHO-MOJEKYJSPHOTO
yucHHUSI. AHAIN3 TPAKTHICCKUX CHUTYaIldd, CBS-
3aHHBIX CO CBOMCTBAMH Ta30B, JKHIKOCTCH U
TBEPABIX TEN

TemoBbie npoueccol

21

Temneparypa. CBa3b TemmnepaTypbl
CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS
yactull. Buyrpennsisa sueprus. Cno-
COOBI U3MEHEHUSI BHYTPEHHEH dHEP-
TUH: Terionepeaya U COBEpILIECHUE
pabotbl. Buapl Temonepenayn: Te-
IJIOMPOBOAHOCTh, KOHBEKIHUS, W3-
nydyenue. KonuyecTBO  TEMIOTHI.
VYaenbHas TEIIOEMKOCTH BEILIECTBA.
TemmooOMeH U TEIIOBOE paBHOBE-
cue. YpaBHEHHE TEIUIOBOTO OajaH-
ca. IlmaBneHue u oTBepaeBaHUE
KPUCTAIJTNYECKUX BEIIECTB. Y Jelb-
Has TerioTa raBieHus. [lapoodpa-
30BaHUE M KOHJeHcamus. Hcmape-
Hue. Kunenue. YnenbHas Teruiora
napooOpa3oBaHusl. 3aBUCHUMOCTh
TeMIIepaTypbl KHUIIEHUS OT aTMo-
chepHoro mdaBieHusa. BraxHOCTh
BO3/1yXa. DHEPrus TOIUIMBA. Y Jelb-
Has TeruioTa cropanus. [IpuHIMIBI
paboOThl  TEIUIOBBIX  JBUTATENCH.
KIIJI rennoBoro asurarens. Terio-
BbI€ JIBUTATE€NW M 3alllUTa OKpY-
JKaIOIIEH cpelbl. 3aKOH COXPAHEHUS
Y TPEeBpAILEHUs] SHEPTUU B MEXAHHU-
YEeCKUX U TETUIOBBIX MpoIeccax

O0ocHOBaHUE MPABHI H3MEPEHUS TEMIICPATYPHI.
CpaBHEHHE pa3iIMYHBIX CIOCOOOB H3MEPEHHUS W
KA TEMIEPaTyPhI.

HaOnronenue u 00bSICHEHUE OMBITOB, IEMOHCTPH-
pYyIOIUX W3MEHEHNe BHYTPEHHEH YHEPTHH Tela B
pe3ynbTaTe TEIUIonepeaadyd U padOThl BHEITHHX
CHIL

HaGmonenne u 0OBsSCHEHHE OIBITOB, O0CYXIe-
HUE TPAKTUYCCKUX CHUTYyallud, IEMOHCTPUPYIO-
IIUX pPa3IMYHbIC BHUJBI TEILIONEPENadyu: TEIUIO-
MIPOBOJHOCTH, KOHBEKIIMIO, H3ITyICHHUE.
UccnenoBanue siBIICHUS TEIIOOOMEHAa IMPH CMe-
ITUBaHUH XOJOHOU U TOPSYECH BOJIBI.
Habmonenne ycTaHOBICHHS TEIUIOBOTO PaBHOBE-
CHA MEXY ropsiueil 1 X0I0IHON BOJIOH.
Onpenenenue (M3MEPEHHUE) KOJTUYECTBA TEIIOTHI,
MOJTy4eHHOT'0 BOJOH TpH TeruiooOMeHe ¢ Harpe-
THIM METAJUTUYECKUM ITMIHHAPOM.

Onpenenenue (M3MEpEHUE) YICIBHON TEILTOEM-
KOCTH BEILIECTBA.

Pemenne 3amad, cBSI3aHHBIX C BBIYHCICHHEM KO-
JIMYECTBA TETUIOTH M TEIUIOEMKOCTH TPH TEILIO-
oOMeHe.

AHanmu3 cuTyanui TPaKTUYECKOTO HCIOIb30Ba-
HUSl TETUTOBBIX CBOWCTB BEIIECTB M MaTEpPHAaJIOB,
HampuMep B IENSIX SHEProcOCpeKCHHS: TEILIO-
M30JISIIHS, 3HEPTrocOeperaroniiue KphIld, TEPMO-
AKKyMYJISITOPBI U T.1I.

HaGOmonenue sBieHWE ucmapeHUs M KOHJIEHCA-
007078

HccnenoBanne mporecca UCHapeHUs] Pa3InIHBIX
KUIKOCTEMN.

OOBbscHEHUE SBJICHUI MCIIAPCHUS U KOHJICHCAIIUN
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUECHHS.
Hab6monenue un o0bsscHEHHE TIpoliecca KUIISHUs, B
TOM YHCJIEC 3aBUCUMOCTH TEMIICPATypPhl KUTICHUS
OT JIaBJICHUSL.

Ompenenenne  (M3MEpEHHE)
BIIQ)KHOCTH BO3JTyXa.

OTHOCUTEIBHON




HaGmonenue mporecca 1iaBIeHsT KPUCTAIUTHYC-
CKOTO BEIIECTBa, HAIIPUMeED, JIb/Ia.

CpaBHEHHE TIPOIICCCOB IUIABJICHUS KPUCTAIUINYC-
CKMX Tell W pa3MsArdeHUs TpU HarpeBaHUU
aMOp(HBIX TEJI.

Ompenenenne (M3MEPEHHE) YIOCIBHOW TEIIOTHI
TIaBIICHUS JIbJIA.

OObscHEHUE SBICHUI TUIABICHHUS W KPUCTAIUIH-
3allid Ha OCHOBE ATOMHO-MOJIEKYJIAPHOTO Yyde-
HUSL.

Pemenne 3amad, cBsI3aHHBIX C BBIYHCICHHEM KO-
JUYECTBA TEIUIO ™ THI B MPOLIECCaX TEIUIONepeaadn
MY TUTaBJICHUH W KPUCTAJUTM3AINH, UCTIAPEHUN H
KOHJICHCAITU Y.

AHanu3 CcUTyalui NPaKTHYECKOTO NPUMEHEHHS
SIBIICHUH TUTaBIEHUS M KPUCTAJUIM3AINW, HATPHU-
Mep, MOJyYeHHE CBEPXUYHCTHIX MaTEpPUANIOB, CO-
JIieBas Tpeika u Jip.

AHanu3 paboThl U OOBSCHEHNE TIPUHITUIIA JTCHCT-
BUS TETJIOBOTO JIBUTATEIISL.

Brruncnenre KoaM4ecTBa TEIUIOTHI, BBIICIISIONIC-
rocs NP CTOPAaHUM PAa3TUYHBIX BHIOB TOIUIMBA, U
KIIJI nBurarens.

OOcykIIeHuEe SKOJIIOTUYECKUX ITOCIICIACTBHIA HC-
MOJIb30BaHUS ABUTATENIel BHYTPEHHETO CrOpaHus,
TEIUIOBBIX U THApodJIekTpocTanmii (MC — sKoi0-
THUsl, XUMUSA).

JlaGopaTopHble padoThI U ONBITHI

1. OnbIThI 10 0OHAPYKEHUIO ASUCTBUS CUI MOJIEKYJIIPHOTO TPUTSKEHUS

2. OmnBITHI O BBIPALIMBAHUIO KPUCTAIIOB MMOBAPEHHOM COJIM WJIM caxapa

3. OnbIThI 10 HAOIIOJCHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUAKOCTEH U TBEPABIX TEI

4. OrnpepeneHne NaBIeHUs BO3AyXa B OJUTOHE IIMPUIIA

5. OnbIThl, IEMOHCTPUPYIOIINE 3aBHCUMOCTD JIaBJICHUS BO3yXa OT ero o0bEMa 1 HarpeBaHUs
WJIY OXJIAXKICHUS

6. IIpoBepka runoTe3bl JMHEHHOM 3aBUCUMOCTH JJTMHBI CTOJIONKA JKUKOCTH B TEPMOMETpUYE-
CKOH TpyOKE OT TeMIIEPaTyPhI

7. Habmionenue u3MEeHEHUs] BHYTPEHHEH SHEPTUU Tela B pe3ysibTaTe Terionepesadn u pabo-
ThI BHEITHUX CHJI

8. HccnenoBaHue sBJICHUS TEINIOOOMEHA NMPH CMEIINBAHUU XOJIOJHON U ropsiueii BOAbI

9. Omnpeznenenue KOJIWYECTBA TEIIOTHI, MOJYYEHHOTO BOJOM MpHU TEIIOOOMEHE C HarpeThiM
METAJUTMYECKUM UIUHAPOM

10. Onpenenenune yneabHON TEMIOEMKOCTH BEIECTBA

11. MccnenoBanue nporecca UCIapeHust

12. Onpenenenne OTHOCUTEILHON BIIAXKHOCTH BO3/lyXa

13. Onpesenenne yaeabHON TEIJIOTHI TJIABICHUS JIb/a

I JJIeKTpUYecKre 1 MATHUTHbIE sIBJIC- 24
HHUS
DJIeKTPpUYECKHe 3apsiibl. 3apsisKeH- 7

HbI€ TeJIa H MX B3auMo/ieilicTBHe

Onektpuzanus ten. J[Ba poaa anex-
TPUYECKUX 3apsAlioB. B3anmonenct-
BHE 3apsUKEHHBIX Ten. 3akoH Kyno-

Ha.

CYNEPIO3UINN SJEKTPUUECKUX T10-

HaGimoienue 1 npoBeieHUE OMBITOB IO AJIEKTPU-
3a1iy TeJl IPU CONPUKOCHOBEHUH U UHAYKITUCH.
HaOmonenne u OOBSICHEHHE B3aMMOJIEHCTBHS
OJTHOMMEHHO U PA3HOMMEHHO 3apsDKCHHBIX TEll.
OOBsCcHEHUE MPUHIIUTIA JTCHCTBUS JEKTPOCKOTA.
OObsICHEHHUE SBJICHUHN DJIEKTPU3AI[HMK MPU COIPH-

Onektpuyeckoe nosie. [IpuHiun




nei. Hocurenu snekTpudeckux 3a-
pAA0B. DJIEMEHTApHBIN AJIEKTpUYe-
ckuil 3apsa. Ctpoenue aroma. Ilpo-
BOJHUKH U JAUDJIEKTPUKHU. 3aKOH CO-
XpaHEHUs JIEKTPUUECKOro 3apsaa

KOCHOBCHHU TEJ M HHIYKIIMEH C UCIOJIB30BaHUEM
3HAHUH O HOCHUTEINSAX DJICKTPUUYECKHX 3apslioB B
BEIIIECTBE.

Pacnio3naBanvie u 00OBsICHCHUE SBJICHHIA AJICKTPU-
3aIli¥ B IOBCETHEBHOMN JKU3HHU.

HaGmonenne n oObSCHEHUE OTBITOB, WILTFOCTPH-
PYIOIIUX 3aKOH COXPaHEHUS 3JICKTPUYCCKOrO 3a-
psna.

Habnronenue onbITOB MO MOJCITUPOBAHUIO CHIIO-
BBIX JIMHHUU 3JIEKTPUICCKOTO OIS,

UccnenoBanne AEHCTBUS DIIEKTPUYECKOTO IO
Ha MPOBOJIHUKH U JTIUDIICKTPUKH.

IToCTOAHHBIN YJIEKTPUYECKHI TOK 17

DJIEKTPUYECKUH TOK. YCIOBHS Cy-
LIECTBOBAHUS JIEKTPUUYECKOTO TOKA.

HcTOYHMKHM  TOCTOSIHHOTO — TOKA.
JIeHCTBUA  DJIEKTPUYECKOTO  TOKA
(TernoBoe, XUMHYECKOE, MarHHUT-

HOE). DIEKTPUUYECKHUM TOK B JKHJIKO-
CTAX M ra3ax. JJIEKTpUUYecKas Lelb.
Cuna Toka. DIEKTpUUECKOE Hampsi-
xeHue. ConpoTHUBIIEHHE MPOBOIHHU-
Ka. YIEelnbHOE COINPOTUBIICHHE BE-
mectBa. 3akoH OMa s ydacTka
LIETIH.

HaGmoienue pa3nuyHbIX BUAOB ACHCTBUS DIICK-
TPUUIECKOTO TOKAa M OOHApYXKEHUE JTHX BHIIOB
JICHCTBHS B TTIOBCETHECBHOM JKU3HH.

COopka W WCHBITAHUE 3JICKTPUYECKON IEMU I0-
CTOSTHHOT'O TOKa.

H3mepenne CHitbl TOKa aMIIEPMETPOM.

N3mepenne aeKTpUYECKOro HANpPSKEHUS BOJIBT-
METPOM.

[IpoBenenne U 0OBICHEHHE OIBITOB, TEMOHCTPH-
PYIOIIUX 3aBHCHUMOCTH JJICKTPUYECKOTO COIPO-
THUBJICHUSA NMPOBOJHMUKA OT €ro JJIMHBI, MIIOIIAIU
TTOTIEPEYHOTO CEUCHHSI U MaTepHaia.
HccenenoBanre 3aBUCHMOCTH CHJIBI TOKA, MPOTE-
KaloUIero 4Yepe3 pe3ucTop, OT CONPOTUBICHUS
pe3ucTOpa U HANPSKEHUS] Ha PE3UCTOPE.

JlabopaTropHbie padoThI U ONBITHI

N3mepenue u peryaupoBaHue CUIIbI TOKa

A

3MCTOpA U HANPSHKCHUS Ha PE3UCTOPE

W3mepenue u peryiupoBaHie HalpsHKEHUS
HccnepoBanue 3aBUCUMOCTU CUJIBI TOKA, HAYIIETO Y€pe3 Pe3UCTOp, OT COMPOTUBIICHUS pe-

OmnbITH IO HAOTFOICHUIO SJICKTPU3AIIUH TEJ HHAYKIIUEH U TIPU CONPUKOCHOBEHHH
HccenenoBanue necTBUS AIEKTPUUECKOTO T10JI1 HAa IPOBOJHUKYU U IUDIIEKTPUKHU
COopka u mpoBepKa padOoThl AIEKTPUIECKON IETH MOCTOSTHHOTO TOKA

7. OHHTBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTDL JJICKTPHUYCCKOI'0 COIMPOTUBJIICHUA IMPOBOAHUKA
OT €ro JJIMHBI, IO IMOIICPECUYHOro CCUCHUA 1 MaTepuajia

9 kyacc
Ne i/t Pa3nensl KomnuectBo yacos
L DJIeKTPpHYeCKHEe U MATHUTHBIE SIBJICHUSI 20
IL. MexaHn4yeckue siBJ1eHHsI 40
Hroro 60
Pe3eps 8
No TemaTnueckoe comepxanue Kon-Bo | XapakreprcTHka OCHOBHBIX BHOB JEATENb-
- (pa3nenbl, TEMBbI) 4acoB HOCTH 00YYaOIINXCS
I | DiaekTpuyeckue U MATHUTHBIE SIBJIe- 20
HUSI
IlocTOSIHHBIN YJIEKTPUYECKHI TOK 10
[TocnenoBarenbHOE UM MapaJuIEIbHOE B Tedenue yuebHOro roga: moHUMaTh, IPUMEHSThH




COoeIMHEHNEe MpPOBOAHMUKOB. Pabota
Y MOIIHOCTh 3JIEKTPUUECKOr0 TOKa.
3akon Jlxoyms—Jlenma. OekTpo-
MPOBOJIKA M MOTPEOUTENN IJICKTPH-
yeckoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

B CaMOCTOSITCIILHOW peYd, BOCIPUHHMATEH (CITy-
XO3pUTENIbHO /WM Ha CIyX C Y4ETOM YPOBHA
CIIyXOPEUEBOI'0 Pa3BUTHA OOYYarOLINXCS) U JOC-
TaTOYHO BHSTHO U €CTECTBEHHO BOCIPOU3BOJIUTH
TEMaTHYECKYI0 U TEPMHHOIOTUYECKYIO JIEKCHKY,
a TaKKe JIGKCHKY 110 OpraHu3anuu y4eOHOH jaes-
TEIHHOCTH. BBHIMONHATE (POHETUYSCKYIO 3apsIKy.
Hcnonp3oBaTh MAKTUIBHYIO (YCTHO-IAKTHIBHYIO
pedb) B KayecTBE BCIIOMOTATEIHHOTO CpPEICTBa
OOIIEHMUS.

[lo okoHuaHMM KaKHOH y4eOHON YeTBEpPTU: BOC-
MPUHAMATH Ha CIyX W BOCIIPOHU3BOJUTH TEMaTH-
YeCKYIO M TEPMUHOJIOTUYECKYIO JICKCUKY YIeOHOH
JUCIMILINHBI, @ TAKXKE JICKCHKY 110 OpraHW3alliu
y4eOHOM JCSITEeILHOCTH.

IIpoBepka mpaBmiia CIOXKEHUS HANpPSDKEHUM MpH
MOCJIEI0BATEIbBHOM COEIMHEHUH JBYX PE3HCTO-
pOB.

[IpoBepka mpaBuma Ans CHIBI TOKA TPH Tapai-
JIEIIBHOM COEITMHEHUH PE3UCTOPOB.

AHanu3 cuTyalyii MOCIICA0BaTEIIBHOTO U Iapall-
JIETPHOTO COEAMHEHHUS TPOBOIHUKOB B JOMAITHAX
JNMEKTPUIECKHUX CETAX.

Pemienue 3agau ¢ ucnons3oBanueM 3akona Oma u
(dhopMy1 pacuéra IMEKTPUIECKOTO COMPOTHUBICHHUS
P TIOCJIEIOBATEIFHOM M TMapaJUIeIbHOM COEH-
HEHUU MTPOBOJHUKOB.

Onpenenenue pabOTHl  3ICKTPUIECKOTO  TOKA,
MPOTEKAIOIIETO Yepe3 Pe3UCTOp.

OmnpeneneHne MOIIHOCTH AJIEKTPUYECKOTO TOKa,
BBIJICJISIEMOM Ha PE3UCTOPE.

HccnemoBanne 3aBUCHMOCTH CHIIBI TOKa dYepes
JAMTIOYKY OT HaIpsDKEHUS Ha HEH.

Omnpenenenue KIIJ] narpesarensi.

UccnenoBanne mnpeoOpa3oBaHusi SHEPTUM  TPH
moxbEME Tpy3a EKTPOIBUTATEIIEM.

OOBbscHEHUE YCTPOHCTBA M TPUHIUNA JCUCTBUS
JIOMAIITHUX 3JICKTPOHATPEBATEIBHBIX MPUOOPOB.
OObsicHEHUE TNPUYMH KOPOTKOTO 3aMBIKaHHS U
MpUHIIMNA AEHCTBUS TUIABKUX MPETOXPAHUTENCH.
Pemrenue 3amau ¢ ucnoiap3oBaHueM 3akoHa J[xo-
yas—Jlenna.

Habmonenne BO3HUKHOBEHHS D3JIEKTPUYECKOTO
TOKA B >KUJKOCTH.

MaraurHble sIBJICHUS

ITocTosiHHbIE MarHuThl. Bzanmo-
JIEWCTBUE TOCTOSIHHBIX MAarHUTOB.
MarnutHoe noJjie. MarHuTHOE MoJie
3eMJIM M €ro 3HauYeHWe ISl KU3HU
Ha 3emie. OnbiT Opcreaa. Maraur-
HO€ TIOJI€ DJIEKTPUYECKOTO TOKA.
[IpuMeHeHne »3IEKTPOMArHUTOB B
TexHuke. JlelicTBMe MarHUTHOTO
I10JI1 Ha IPOBOAHMK C TOKOM. DJIEK-
TPOJABUrATENIb IOCTOSHHOTO TOKA.
Wcnonbs3oBaHne  3IeKTpOJBUTATE-

HccnenoBanne MarHUTHOTO B3aWMOJCHCTBHS I10-
CTOSIHHEIX MarHUTOB.

N3yueHue MarHUTHOTO MOJSl MOCTOSHHBIX MarHu-
TOB TIPH X OOBESTUHEHUH U pa3ICIICHUH.
[IpoBeneHME OMBITOB IO BU3YyIM3AITUH TIOJIS TI0-
CTOSIHHEIX MarHUTOB.

W3yuenue sBIcHUS HaMarHMYUBAHIS BEIICCTBA.
HccnenoBanue neMCTBUS 3JIEKTPUUYECKOTO TOKa
Ha MarHUTHYIO CTPEJKY.

[IpoBenenue OMBITOB, AEMOHCTPUPYIOLIUX 3aBHU-
CUMOCTh CHJIBI B3aMMOJCUCTBUS KATYIIKHA C TO-
KOM W MarHuta OT CHUJIbl U HamlpaBlICHHUS TOKa B




JIel B TEXHUYECKUX YCTPOMCTBAX W
Ha TpaHCHOpTe

KaTyIlKe.
AHanu3 cuTyalui NPaKTHYECKOrO INPUMEHEHHUs
3JIEKTPOMAarHUTOB (B OBITOBBIX TEXHHUYECKHX YCT-
poiicTBax, MPOMBIIIEHHOCTH, METULIHE).
N3ydenune AeMCTBUS MarHUTHOIO MOJS Ha MpPO-
BOJIHUK C TOKOM.

W3ydenne nelcTBUs 31IEKTPOABUTATENS.
Wsmepenne KIIJl snexkTponBurarensHoi ycTa-
HOBKH.

Pacno3sHaBanne M aHanM3 pazIUYHBIX NpPUMEHE-
HUHM DJEeKTpoJBUTaTeNeil (TpaHCHOPT, OBITOBBIC
yCTpOHCTBA U Jp.).

DJIEKTPOMATHUTHASI HHAYKIHSA

OnbiTel @apanes. SBieHue snek-
TpOMarHUTHOW MHAyKuuu. IIpaBumno
Jlenna. Dnektporeneparop. Croco-
Obl  TONMy4YEHUS  DICKTPUUYECKOMH
SHEPIrUM. OJEKTPOCTAHLIMM Ha BO-
300HOBJIIEMBIX HCTOYHUKAX 3HEP-
U1

OneITH IO HUCCICOOBAHUIO SABJICHUSA JJICKTPO-
MarauTHOMN WHAYKIHUU: HUCCICAOBAHNUC HU3MC-
HEHMI 3HAYCHUS U HaIrpaBJICHUA WHAYKIIMOH-
HOIr'o0 TOKa.

JlabopaTropHbie padoThl U ONBITHI
1. TlpoBepka mpaBuia CIOKEHUS HANPSHKEHUI MPH MOCIEI0BATEIbHOM COEMHEHUHU JABYX pe-

3UCTOPOB

Onpenenenue KIIJ] Harpesaresns

S0 N AW

[IpoBepka npaBuia ajs CUJIBI TOKA NPU ApAJLIEIbHOM COEUHEHUN PE3UCTOPOB
Onpenenenne pabOThI HEKTPUYECKOTO TOKA, HIIYILIETO Yepe3 PE3UCTOp

OnpeneneHne MOITHOCTH 3JIEKTPUYECKOIO TOKA, BBIJEISIEMON Ha PE3UCTOPE

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS HA HEH

HccnenoBanne MarHUTHOTO B3aMMOJEHCTBUS IOCTOSIHHBIX MarHUTOB

W3ydyeHne MarHUTHOTO TOJISt TOCTOSTHHBIX MAarHUTOB MPH UX 00BEIUHEHUH U pa3JIeIeHUN
HccnenoBanue 1eHCTBUSA JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY

0. OnBITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aUMOJEHCTBUS KaTYIIKH C TOKOM M Mar-

HUTA OT CHJIBI TOKA M HANPaBJICHUS TOKA B KATYILIKE

11. 3y4yeHue neicTBUS MarHUTHOTO MOJIA Ha MPOBOJIHUK C TOKOM

12. KoncTpyrpoBanue u u3yueHue paboThl AIEKTPOIBUTATENS

13. U3mepenne KIIJI anekTpoaBUraTeIbHOM YCTAHOBKH

14. OnbITBI IO UCCIEAOBAHUIO SIBICHUS JIEKTPOMArHUTHON MHIYKLIMH: UCCIEA0OBaHUE U3MEHE-
HUM 3HaYeHMs] ¥ HAIIPABJICHUS! MHAYKIIMOHHOTO TOKA
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MexannuecKkue siBJeHHUSA

40

Mexannueckoe ABHKEHHUE H CIIO-
COOBI €ro ONMCAHUSA

10

Mexannueckoe nBWKeHUE. Marepu-
anpHas Touka. Cucrema otcuéra. Ot-
HOCHUTEIBHOCTh MEXaHWYECKOTO JBHU-
*KeHus. PaBHOMEpHOE IPAMOJIMHENHOE
npwkenre. HepaBHomepHOe mpsmMo-
nuHelHoe JBukeHue. CpenHsss u
MTHOBEHHAasl CKOPOCTh Tejla Ipu He-
PaBHOMEPHOM JIBHKCHHMH. Y CKOpe-
Hue. PaBHOycKOpeHHOE MpPAMOIIH-
HeifHoe nBrkenue. CBOOOIHOE maje-
Hue. Onbitel ['anuies. PaBHoMepHOE
JIBIDKEHUE 10 OKpyxHocTu. [lepuon

AHanmu3 W OOCYXJCHHE pa3IMYHBIX MPUMEPOB
MEXaHUYECKOTO JIBUYKCHUSI.

OOcyxleHue TpaHUI] TMPUMEHUMOCTA MOJICIN
«MaTepuaibHas TOUKay.

OnucaHre MEXaHUYECKOTO JBHKCHHS Pa3TUIHBI-
MU cioco0amu (ypaBHEHUE, Ta0luIa, rpaduk).
AHanu3 )KM3HCHHBIX CHUTYallid, B KOTOPBIX IPO-
SIBIISIETCS. OTHOCHTEJILHOCTh MEXaHHUYECKOTO J[BH-
KCHUSL.

HaOmoienne MexaHW4ecKOro JBWXKCHUS —Tela
OTHOCHUTEIHHO pa3HbIX Tell OTCUETA.

CpaBHEHHE ITyTEH U TPACKTOPUH IBMKEHUS OJTHO-
TO ¥ TOTO € TeJla OTHOCUTEIHHO Pa3HBIX TeIl OT-




u vacrora oOpamieHus. JluHeiHas u
yriaosas ckopoctu. lLleHTtpocTpemu-
TEBHOE YCKOPEHHE

cyéra.

O0630p Tekcra lamuies 00 OTHOCHTETHHOCTH
JIBUOKCHUSL.

OnpeneneHue cpenHeld CKOPOCTU CKOIBKCHUS
Opycka WM JBWKCHHS IApUKa MO HAKIOHHON
TJIOCKOCTH.

Ananu3 u o0cyxJeHrne crocob60B NPUOTIKEHHO-
'O OIpeAeNICHHsI MTHOBEHHOH CKOPOCTH.
Omnpenenenne CKOPOCTH PAaBHOMEPHOTO JBHKE-
Hus (MIapuKa B JKUAKOCTH, MOJCIH 3JIeKTpHUe-
CKOT'0 aBTOMOOHJIS U T.I1.).

Ompenenenre MyTH, TPOWICHHOTO 3a aHHBIN
MPOMEXXYTOK BPEMEHH, U CKOPOCTH Tela Mo Tpa-
(MKy 3aBUCUMOCTH TYTH PaBHOMEPHOTO J[BUXKE-
HUS OT BPEMEHHU.

OO6cyxieHne BO3MOXKHBIX MPHHIUIIOB JEHCTBUS
npuOOpOB, H3MEPSIOMIUX CKOPOCTh (CIIMIOMET-
pOB).

Brruncnenne myTH M CKOPOCTH TIPH PaBHOYCKO-
PEHHOM TPSIMOJIMHEHHOM JIBH)KEHUU TENa.
Omnpenenenue MPOWACHHOTO MYTH U yCKOPEHUS
JBIDKEHMS Tela 1o rpaduKy 3aBUCHMOCTH CKOPO-
CTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO JIBHKE-
HUS TeJla OT BPEMEHHU.

Omnpenenenne yCKOpeHHUsI Tella TIPHU PaBHOYCKO-
PEHHOM JBIDKEHUH 110 HAKIIOHHOH MIIOCKOCTH.
Wzmepenne nepuoaa M 4acToThl OOpaIIeHus Tena
M0 OKPY>KHOCTH.

Omnpenenenne CKOPOCTH PAaBHOMEPHOTO JBHKE-
HUS TeNa IO OKPYKHOCTH.

Pemenne 3amau Ha onpeaercHHE KUHEMaTHYe-
CKHX XapaKTePUCTUK MEXaHWYECKOTO IBWKEHUS
Pa3IMYHBIX BUIOB.

PacnioznaBanue n mpuOMMKEHHOE OMUCAHKE Pa3-
JINYHBIX BUJOB MEXaHUYECKOTO JIBHKCHHUS B TIPU-
poje U TeXHUKE (Ha MpUMepax CBOOOHO ITajiaro-
IIUX TeN, IBUXCHHUS >KUBOTHBIX, HEOCCHBIX TEI,
TPaHCHOPTHBIX CPEACTB U IIP.).

B3aumonaelicTBue T
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IlepBbi 3akoH Herorona. Bropon
3akoH Herorona. Tpernii 3akoH Heto-
ToHA. [IpyHIMII Cyneprno3sunyu CHil.
Cuna ynpyroctu. 3akoH ['yka. Cua
TPEHUSI: CWJIa TPEHMsI CKOJIbXKEHUS,
CWJIa TPEHUS IOKOsA, ApPYrue BUIBI
TpeHust. Cuia TSKECTH M 3aKOH BCe-
MHUPHOTO  TSATOTE€HUS. Y CKOpEHHE
CcBOOOMHOrO majaeHus. J[BmkeHue
ma"et Bokpyr Comnua. IlepBas koc-
Muueckas ckopocTb. HeBecomocTh 1
neperpy3ku. PaBHoBecue marepranb-
HOW TOYKH. AOCONIOTHO TBEPIOE Te-
no. PaBHOBecue TBEpHOrO TEna ¢ 3a-
KpEIUIEHHOM OChIO BpalleHus. Mo-
MeHT cwibl. LeHTp TshxecTn

HaGmonenue n 00CyX/IeHHE OMBITOB C JABIKCHU-
€M TeJla MPU YMEHBUICHUU BIUSHUA APYTUX TET,
MIPETSATCTBYIONTNX IBHKCHHUIO.

OOcyxIeHue BO3MOXHOCTH BBIIIOJHCHHS 3aKOHA
HMHEPIUU B PA3IUUHBIX CUCTEMAaX OTCUETA.
HaGmonenne u o0cykIeHHE MEXaHUYESCKUX SIB-
JICHUM, TTPOUCXOJAIIUX B cucTeMe orcuéra «Te-
JeXKa» TMpU e€ pPaBHOMEPHOM U YCKOPEHHOM
JIBIOKCHUY OTHOCHUTENIBPHO KaOuHeTa (Qr3uKy.
JlelicTBUS C BEKTOpaMU CWUJI: BBITIOJIHEHUE 3aja-
HUU TI0 CJIOKCHHIO ¥ BEIYUTAHUIO BEKTOPOB.
HaGmonenue w/vwinm npoBeieHUE OMBITOB, TEMOH-
CTPHUPYIONIUX 3aBUCUMOCTh YCKOPEHHsI Tela OT
TIPUIIOKEHHOMN K HEMY CHJIBI 1 MAcCCHI Tea.
Amnanu3 u 00bSICHEHUE ABIICHUI C HCIIOJIb30BaHMU-
eM BToporo 3akoHa HproToHa.

Pemenne 3agad ¢ WCIOJIB30BaHHMEM BTOPOTO 3a-
koHa Hpl0TOHA 1 mpaBumia CI0KEHUs CUJL.




Onpenenenune KECTKOCTU TPYKUHBL.

AHanu3 CHUTyaIiii, B KOTOPBIX HAOJFOMAIOTCS YII-
pyrue nedopMmanuu, U UX OOBSICHEHUE C HUCIIOJb-
30BaHueM 3akoHa ['yka.

Pemenue 3amau ¢ ucnonap3oBaHueM 3akoHa ['yka.
UccnenoBanne  3aBUCHMOCTH  CHJIBI  TPEHHUS
CKOJIBXEHUS OT CHJIBI HOPMAJBHOTO JIaBJICHMSL.
OOcyxieHue pe3yIbTaTOB UCCIICIOBAHUS.
Onpenenenne KO3QGUIMEHTa TPEHHUS CKOJbXKE-
HUSL.

W3mepeHue cuitbl TPEHWUSI TTOKOSL.

Penrenue 3amau ¢ ucnonbp3oBaHueM (GOPMYITBI IS
CHITBI TPEHUSI CKOITBKEHHUSL.

AHanu3 JABWKCHHUS TENl TOJBKO TOJ| JCHCTBUEM
CHITBI TSDKECTH — CBOOOJTHOTO MAICHUSI.
OObsiCHEHHE HE3aBHCHUMOCTH YCKOPEHHUS CBOOOI-
HOTO MAaJICHHs OT MaCcChI TEJIa.

OrneHKa BEIWYUHBI CUJIBI TATOTCHHS, JIEHCTBYIO-
el MeXIy IBYMS TelaMu (JIJIs pa3HbIX Macc).
AHanu3 IBUKCHHUS HEOSCHBIX TEII MO/ JACHCTBUEM
CWIBI TATOTCHUs (C HCIOJIb30BAaHHEM JIOTIONHH-
TEJBHBIX HCTOYHUKOB HHPOPMAITUH).

Pemtenue 3amad ¢ WCMoONb30BaHUEM 3aKOHA BCe-
MHUPHOTO TATOTCHUS W (DOPMYJIBI I pacyéra CH-
JIBI TSDKECTH.

AHanu3/0030p OpPUTMHAJIBHOIO TEKCTa, OIMCHI-
BAIOIIETO MPOSBICHUS 3aKOHA BCEMHPHOTO TSTO-
TEHUS; BBITIOJIHCHUE 32/IaHUH 110 TEKCTY.
Hab6monenue m oOCyXIeHHE OMBITOB 110 M3MEHE-
HUIO Beca TeJa MPU YCKOPESHHOM JBHKCHUU.
AHanu3 ycioBUH BOSHMKHOBEHHUS HEBECOMOCTH U
Meperpy3KH.

Perrenue 3a1a4 Ha omnpeiesicHUe Beca Tela B pas-
JIUYHBIX YCIOBHSX.

AHanu3 cui, ACHCTBYIONIMX HA TEJO, MOKOSIIEECs
Ha orope.

OnpeneneHne MeHTPa THKECTH Pa3InYHbIX TeEll.

3aKOHBI COXpaHeHHus!

10

NmMmnynsc Tena. M3meHeHue uM-
nynbca. UMnynbc cuibl. 3aKOH CO-
XpaHeHUs HuMIlyjlbca. PeakTuBHOE
nBukeHue. Mexanuueckas pabora u
MOIIHOCTh. PaboTa CHJI TSKECTH,
ynpyroctu, TpeHus. CBsi3b SHEPIruu
u pabotel. [loTeHManbHas SHEPTUs
Tena, MOAHATOTO HaJl IOBEPXHO-
cThio 3eMiu. lloTeHunanbHas 3Hep-
rus cxatoil npyxuHbl. Kunernue-
ckast sHeprus. Teopema O KUHETHU-
YECKOW AHEpPruu. 3aKOH COXpAHEHUS
MEXaHUYECKON YHEPrUun

HaGmonenne u oOCyXXIEHHE OIBITOB, JEMOHCT-
PUPYIOIIMX Tepefady WMITyJIbca MPU B3aUMOIEH-
CTBHH TeJl, 3aKOH COXPaHEeHHUs! UMITyJbca Mpu ad-
COJIFOTHO YIPYT'OM M HEYIPYTOM B3aUMOJCHCTBUI
Ted.

AHanu3 cuTyallMid B OKpy»aromied »XH3HH C HUC-
MOJIb30BaHUEM 3aKOHA COXPAHECHUS HMITYJIbCA.
Pacrio3HaBaHue SBIEHUS PEaKTHUBHOTO IBUKCHHS
B npupojie u Texauke (MC — ouosorus).
[IpuMeHeHne 3aKOHa COXpaHEHMs HMITyJbCca IS
pacuéTa pe3yiabTaTOB B3aWMOACHCTBHUSA Ten (Ha
MpUMepax HEYNPYroro B3auMOJEHCTBHS, YIIPYTO-
ro LEHTPaJbHOIO B3aWMOJCWUCTBHS IBYX OIWHA-
KOBBIX T€JI, OAHO U3 KOTOPHIX HEMOJBUKHO).
Pemenne 3amad ¢ HMCHONB30BaHHWEM 3aKOHA CO-
XpaHEeHUs IMITYJIbCA.

Omnpenenenue pabOTBl CHIIBI  YNPYTOCTH TNPH
nmosEME TPy3a C MCIOJIB30BAHNEM HETOIBIKHO-




T'0 ¥ TIOJBMYKHOTO OJIOKOB.

M3MepeHne MOIIIHOCTH.

N3mepenne mOTeHIUANBLHON HEPTUU YOPYTO Jie-
(hOpMUPOBaHHOM TIPYKHUHEI.

M3MepeHne KHHETUYECKON 3HEpTryuu Tefa 1o JJIu-
HE TOPMO3HOTO ITyTH.

OKCINEPUMEHTAILHOE CPAaBHEHHE W3MEHEHHS IO-
TCHLIUAJILHON U KMHETUYECKON dHEpPruil Tena npu
JBYOKEHUN TI0 HAKJIOHHOW TUIOCKOCTH.
DKCnepUMEHTallbHAs MPOBEPKa 3aKOHA COXpaHe-
HUSL MEXaHWYECKOW SHEPTUM TPU CBOOOJHOM Ta-
JCHUH.

[IpuMmeHeHre 3aKOHa COXpaHEHUS MEXaHUYECKOU
SHEPruu sl pacuéra MOTEHUUATBLHOU U KUHETHU-
YeCKOU 3Heprui tena.

Pemenne 3amad ¢ MCMONB30BaHHWEM 3aKOHA CO-
XPaHEHUS] MEXaHUYECKON DHEPTHUU.

1.

2.

Lo

JlaGopaTropHblie padoThI M ONBITHI

KoHcTpynpoBanue Tpakta i pa3roHa U J1ajibHEHIIEro paBHOMEPHOIO JBMKEHUS IIapUKa
WM TETICKKHU

Onpenenenue cpeHel CKOPOCTH CKOJIBKEHUs OpycKa UM IBMKECHUS IapHuKa M0 HAKJIOH-
HOM IUIOCKOCTH

Omnpenenenne ycKOpeHus Tella IpU PaBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHOM IJIOCKO-
CTH

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU TPU PaBHOYCKOPEHHOM JIBUKEHUU 03 Ha-
YaJIbHOU CKOPOCTH

ITpoBepka rUIoOTE3bl: €CIU MPU PABHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOM CKOPOCTH My-
TH OTHOCSITCS KaK Psii HEYETHBIX YHUCEIl, TO COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHH O/~
HAKOBBI

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMaJIbHOTO JTaBJICHUS
Onpenenenne k03 puinenTa TpeHus: CKOIbKEHHS

Omnpenenenne KECTKOCTU MPYKUHbI

Onpenenenne pabOThI CHIIBI TPEHUS IPH PABHOMEPHOM JBM)KEHUH TEJIa MO TOPU30HTAIb-
HOU MOBEPXHOCTH

. Onpenenennie pabOThI CHIIBI YIPYTOCTH MPU MOABEME Ipy3a C UCTIOIH30BAHUEM HETIOIBUXK-

HOI'o 1 MOABUXKHOT'O 0J10KOB

1 1. 3yuenue 3akoHa COXpaHEHHs DHEPIUH
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BOJIHBI

Mexannueckue KoJe0anus

Konebarensnoe asmxenne. OCHOB-
HBIE XapaKTEPHUCTHKU KOJeOaHUM:
MEpPHOJ], YacTOTa, aMIUTUTyaa. Ma-
TEeMaTUYECKUN U MPYKUHHBIA MasIT-
nuku. [IpeBpaieHue >HEpruu mpu
KoJIeOaTeIbHOM JIBMKCHUHU. 3aTy-
xarommue KojeOaHus. BbIHYXIIEH-
HbIe KojieOaHus. Pe3onanc

B teuenne yaeOHOTrO rojia: HOHUMATh, PUMEHSIT
B CaMOCTOSITENIFHOW pedd, BOCTIPUHUMATH (CITy-
XO3PHUTENBHO W/WIM Ha CIyX C Y4ETOM YpOBHS
CIIyXOpEUYEBOTO Pa3BUTHs OOYYAIOIIUXCS) U JIOC-
TATOYHO BHATHO U €CTECTBEHHO BOCIIPOM3BOIUTH
TEMaTHYECKYI0 U TEPMHHOIOTUYECKYIO JIEKCHKY,
a TaKXe JICKCHKY I10 OpTaHu3aluu y4eOHOH mes-
TEIHHOCTH. BBHIMONHATE (POHETUYCCKYIO 3apsIKy.
Hcnonp30oBaTh MaKTHIBHYIO (YCTHO-IAKTHIHHYIO
pedb) B KayecTBE BCIIOMOTATEIHHOTO CpPEICTBa
OOIICHMS.

[To oxoHYaHMM Ka)J0H y4yeOHOH YeTBEPTH: BOC-
MPUHAMATH Ha CIyX W BOCIIPOU3BOJUTH TEMaTH-
YECKYI0 M TEPMHHOJIOTUIECKYIO JISKCUKY YIeOHOM
JUCIMILINHBI, @ TAKXKE JICKCHKY 110 OpraHU3alliu
y4eOHOM JCSITEeIbHOCTH.

Habmonenne xonebanuii mox JaeiicTBHEM CHIT TS-
KECTH W YIPYrOCTH U OOHApYKCHHE TMOIAOOHBIX
KOJIeOaHMI B OKPYKAIOIIEM MHpE.

AHanu3 KoyiebaHui Tpy3a Ha HUTH W Ha TIPYKUHE.
Onpenenenne 4acTOThl KoneOaHUI MaTemaTude-
CKOTO M MPYXHHHOTO MasTHUKOB.

Hab6monenue u 0ObsCHEHHE SIBICHHSI pE30HAHCA.
HccnenoBanne 3aBUCUMOCTH TIEpHOAa KOJICOaHMIA
MOJIBEIIICHHOTO K HUTH TPy3a OT JJIUHBI HUTH.
IIpoBepka HE3aBUCUMOCTH IIepuoaa KojeOaHHit
rpy3a, MOABEIIEHHOTO K JIEHTE, OT MacChl rpy3a.
HaGmonenne n oOCyXJICHHE OIBITOB, JIEMOHCT-
PHUPYIOLINX 3aBHCHMOCTh IEpHOJa KoJeOaHH
MPYKHHHOTO MasTHUKA OT Macchl Ipy3a U KECT-
KOCTH MPYKUHBIL.

[IpuMeHeHne MaTeMaTU4eCKOro U TPYKUHHOTO
MasiTHUKOB B KadecTBE MOJeNiel IJs OMUCAHHA
KoJIeOaHUI B OKPYXKArOIIeM MUpE.

Pemenne 3anay, CBSI3aHHBIX C BBIYHACICHUEM WIIH
OTICHKO 9acTOTHI (TIeproaa) KojaeOaHmid.

MexaHnu4eckue BOJHbI. 3BYK
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CBoiicTBA MEXaHWYECKHX  BOJIH.
JnuHa BonHBL. MexaHnueckue BOJI-
Hbl B TBEPJOM T€Jl€, CEMCMUYECKUE
BOJIHBI. 3BYK. ['pOMKOCTH 3ByKa U
BbICOTa TOHA. OTpakeHUE 3BYKA.
Wudpa3Byk u yabTpa3zByK

OOHapyeHHEe W aHAIW3 BOJIHOBBIX SIBICHUHA B
OKpYIKaroleM MUpe.

Habnronenue pacrpocTpaHeHUsl MPOJOJBHBIX U
MOTIEPEYHBIX BOJIH (Ha MOJICNN) ¥ OOHAPYXKCHHE
AQHAJIOTUYHBIX BUIOB BOJH B mpuUpojie (3BYK, BO-
IISTHBIC BOJTHBI).

Brruncnenve NIMHBI BOJHBI U CKOPOCTH Pacmlpo-
CTpaHEHUS 3BYKOBBIX BOJIH.

JKCIEepUMEHTAILHOE OIpE/eNICHHe TPaHWIl Yac-
TOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOAHHH.
HaGumroienue 3aBUCMMOCTH BBICOTHI 3BYKa OT 4Yac-
TOTHI (B TOM 4YHCIE C WCIOJIH30BAHUEM MY3bI-
KaJbHBIX HHCTPYMEHTOB).

HaGmonenne u oObsICHEHUE SIBICHUS aKyCTHYC-
CKOTO pe30HaHca.

AHanu3/0030p OPUIMHAJIBHOIO TEKCTa, ITOCBS-
MIEHHOTO MCTOJIh30BAHUIO 3ByKa (WU yIbTPa3By-
Ka) B TEXHUKE (3XOJIOKAIHS, YIbTPa3BYK B MEJIH-




| OUHC 1 ,Z[p.); BBITTIOJTHCHUC 3a,Z[aHI/Iﬁ IO TCKCTY.

JlabopaTropHbie padoThl U ONBITHI

—

Onpe/:[eneHI/Ie YaCTOThI U II€pHUoaa KoJIeOaHMi MaTeEMaTHYECKOI'0 MasTHHKA

2. OmnpeneneHue 4YacTOTHI U TIepuoa KoJaeOaHHU MPYKUHHOTO MasiTHUKA
3. HccnenoBaHne 3aBHCHMOCTH ITepro/a KoJIeOaHUH MOABEIIEHHOTO K HUTH TPy3a OT JUTHHBI

HHUTH

4.  HccnenoBaHue 3aBUCUMOCTH MEepUOa KOJIeOaHUN MPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a
5.  TIpoBepka HE3aBUCHUMOCTH TIEpHUOAa KoJeOaHU Tpy3a, MOABEIICHHOTO K HUTH, OT MAaCChI

rpy3a

6.  OmnbITHl, AEMOHCTPUPYIOLINE 3aBHCUMOCTh Iepuoja KojJeOaHUil MPYKHMHHOTO MasTHUKA

OT Macchl Ipy3a U KECTKOCTHU MPY>KUHBI
W3mepenue yckopeHust CBOOOHOTO MaJeHUs

DJIEKTPOMATHUTHOE T0JIe M JIeK-

1T 12

TPOMArHUTHBIE BOJIHBI

DJIEKTPOMATHUTHOE T0JIe M JIeK- 12

TPOMATrHUTHBIE BOJIHBI
[TocTpoenne paccykneHuii, 00OCHOBBIBAIOIIHX
B3aMMOCBSI3b DJIEKTPUUECKOTO0 M MAarHUTHOTO IIO-
JIEH.
OKCIepUMEHTaIbHOE H3YYeHHE CBOWCTB DJEK-

OJNEKTPOMAarHATHOE TIoIe. DNEKTPO- TPOMATHUTHBIX BOJIH (B TOM YHCJIE C ITOMOIIBIO

MarHuTHble BOJHBL. CBOWCTBA 3JI€K- MOGHIBHOTO TenehoHa).

TpoMarHuTHBIX BoNH. Illkama oiek- AHau3 peHTI€HOBCKUX CHUMKOB YEIIOBEYECKOTO

TPOMAarHUTHBIX BOJIH. Vcmoabs3oBa- OpraHu3Ma.

HHUE DJICKTPOMArHUTHBIX BOJIH JUISI AHann3/0030p TEKCTOB, ONHMCHIBAIOLINX MPOSBIIE-

COTOBOUN CBSI3H. QHGK'I‘pOMaI‘HI/ITHa}I HUA DJICKTPOMArHUTHOI'O HM3JIYYCHUA B IIPHUPOIC:

npupoga cera. CKOpOCTb CBETa. YKUBBIE OPTaHU3MBbI, H3ITy9eHUSI HEOSCHBIX TEI.

BoOJHORLIE CROMCTBA CBETA PacniozHaBanue u aHanu3 pasMUYHBIX MpPUMEHE-
HUH 3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE.
Pemrenue 3ajau ¢ ucnons3oBaHueM (GopMys JUis
CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, AJTUHBI BOJI-
HBI ¥ YaCTOTHI CBETA.

II1 | CBeToBbBIE sIBJICHHS 20
3aKoHbI pacIpoCTPAHEHHs CBETA 8

Hcrounuku ceera. JlydeBas monens
ceera. [IpamonuHeliHOEe pacnpo-
cTpaneHue cBeta. 3armeHust ConaHia
u Jlynsl. Otpaxkenue cera. [lnoc-
KO€ 3€pKajlo. 3aKOH OTpa)KeHUs
ceera. [Ipenomiienne cBera. 3akoH
npesnomiieHus cBera. [lonHoe BHYT-
peHHee oTpaxkeHue cseta. Mcmoib-
30BaHUE BHYTPEHHETO OTPAKEHHS B
ONTHUYECKUX CBETOBOJIAX

Habnronenue omeITOB, NEMOHCTPUPYIOLIUX SBJIE-
HHUE IPSIMOJMHEHHOIO paclpOCTpPaHEHUsI CBeETa
(BO3HMKHOBEHHE TE€HH W MOIYTEHH), U X HHTEP-
MpeTanys ¢ UCHOIb30BAHMUEM IOHSITHS CBETOBOIO
Iyda.

OObsacHEeHHE W MOJEIMPOBAHHE COJHEYHOTO U
JYHHOT'O 3aTMEHHH.

HccnenoBanue 3aBUCHUMOCTH YIJIa OTPAXKEHHUS
CBETOBOI'O JIy4ya OT yIJa IaJCHHUS.

Wzyuenne cBONCTB M300pakeHUs B TIOCKOM 3€p-
Kaje.

HaGmionene n 0OBSCHEHHE OIBITOB IO TTOyde-
HUIO N300paKeHUH B BOTHYTOM U BBIITYKJIOM 3€p-
kanax. HaGmromenne u oOBSCHEHHE OMBITOB TIO
IIPEJIOMJICHHIO CBETa Ha TIpaHMLIE pa3IMYHbIX
cpel, B TOM YHCIIE€ OIBITOB C IIOJHBIM BHYTPEH-
HUM OTPa>KCHHEM.

HccnenoBanre 3aBUCUMOCTH yria MNPEIOMIICHUS
OT yrjia NaJeHUs CBETOBOIO Jlyya Ha IpaHULE
«BO3JIyX — CTEKIIO».

PacniozHaBaHue SIBICHHH OTPa)KCHHS M IPEIIOM-




JICHHUs CBC€Ta B HOBCGI[HCBHOﬁ JKU3HU. AHAIN3 U
00BSICHEHHE SIBJICHUS ONTHYCCKOTO MHpaxa.
Pemenne 3agad C HMCIIOJIb30BaHHMEM 3aKOHOB OT-
PAXCHUA U ITPCIIOMJICHUS CBCTA.

JIMH3BI M oNTHYeCKHE MPUOOPHI 8
[Monyuenue u300pakeHUH € IOMOIIBIO COOH-
parouieil 1 paccenBaroIIel JIUH3.
Jlunsa, xox nydeil B un3e. Omntu- Omnpenenenue (HOKYCHOTO PACCTOSHHUS U ONTHYE-
9 . o o
yeckas cucrtema. ONTHYECKHe TNpH- CKOIf CHIBI COOMpatomel IMH3bL.
. AHanu3 yCTpOUCTBA U MPUHIIMIA IEHCTBUSA HEKO-
Oopbl: oToanmapaT, MUKPOCKOI
TOPBIX ONTHYECKUX MPHOOPOB: (oToamnmapara,
teneckon. ['ma3 kak onrudeckas
5 MHKpocKota, Teneckona (MC — 6uonorus, actpo-
cucreMa. bianu3opykocTs M HalbHO- HOMHS).
30pKOCTb AHanu3 SBICHUN ONM30PYKOCTH U AaTbHO30PKO-
CTH, MpUHIMNa aeicTBus oukoB (MC — GuoJio-
THus).
Pa3zio:xkenue Oesioro cBera B 4
CIIEKTP

Paznosxenue 6enoro cBeTa B CIEKTP.
OnreiTel HeroToHa. CloXeHUe CIek-
TpalbHBIX I[BETOB. Jlucniepcust cBeTa

HaGmonenne mo pas3iokeHWIo Oenoro cBeTa B
CIIEKTP.

HaOnronenue u 00bSCHEHUE OIBITOB MO IMONyYe-
HUIO OEJIOTO CBETA MPH CIOXCHUU CBETa PasHBIX
LIBETOB.

[MpoBeneHre U OOBSICHEHHUE OMBITOB MO BOCIPH-
STHUIO IIBETA MPEIMETOB MPH WX HAOIIOJACHUH Ye-
pe3 BETOBBIE (PHIILTPHI (I[BETHBIE OYKH).

JlaGopaTopHble padoThI M ONBITHI

1. HccnepoBaHue 3aBUCUMOCTH YIJIa OTPa)KEHUsI CBETOBOTO JIyda OT yrJia MaJeHusl.
2. W3ydeHue xapakTepUCTUK M300paKEHUs IPEIMETA B INIOCKOM 3€pKaje.
3. MHccnenoBaHue 3aBUCMMOCTH YyIJIa IPEJIOMJIEHUS CBETOBOTO Jlyda OT yIUIa aJCHUs Ha rpa-

HHUIEC «BO3AYX—CTCKIIO».

[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

OMnBITH IO PA3NIOKEHHUIO OEIOro CBETa B CHEKTP.

4
5. Omnpenenenue GOKYCHOTO PACCTOSIHUS M ONITHYECKOM CHJITBI COOMPAIOIIEH JIMH3BI.
6
7

OnbITHI 10 BOCTIPUSTHIO I[BETA MPEAMETOB IPH UX HAOIIOJCHUH Yepe3 LIBETOBbIE (PUIBTPHI

KBaHTOBBIC IBJICHUSA

v 22
Hcenyckanue u morjomeHne cBera s
aToMOM
Obcyxnenue 1enu omeiToB  Pesepdopaa mo
HCCIIEIOBAHUIO aTOMOB, BBIJBIJKEHHE THUIIOTE3 O
BO3MOJKHBIX PE3yJIbTaTaxX OMBITOB B 3aBHCUMOCTHU
Onsitsl Pesepdopaa u mianerapHas OT  TMPEANOoJIaraéMOTO  CTPOCHHUS  aTOMOB,
Mozens aroma. Mogens aroma Bo- (opMyTUpOBaHUE BBIBOJIOB W3 PE3yJIbTaTOB
OIIBITOB.
pa. Hcnyckanue u TOIVIOLIEHHE 06 . .
y CYXKICHHE MIPOTUBOPECUHIH ITaHETaPHOH
cseta aromoM. Kpantbl. Jlnneiua- MOJIETTH aTOMa U OCHOBAaHHU JJIs1 THIIOTE3bI bopa o
TBIC CIICKTPBI CTAIIMOHAPHBIX OPOUTAX HIEKTPOHOB.
HaGmronenue CIUIOITHBIX M JUHEHYATHIX
CHCKTPOB  M3JIYYCHHS  PA3JIMYHBIX  BEIICCTB.
OOBsCHEHUE TUHEHYATHIX CIICKTPOB U3TYUYCHUSI.
CTpoeHHe aTOMHOTO si/pa 8

PannoaktuBHOCTH. Anbda-, OeTa- u
ramma-  usnydeHus.  CrpoeHue
aToMHoro saapa. Hyknonsnas mozaens
atomHoro snpa. Msoromnsl. Panmo-

OOcCyx)aeHHE BO3MOXKHBIX THIIOTE3 O MOJCIIX
CTpPOCHHUSI s/Ipa.

Ompenenenue cocTaBa siep 1Mo 3aJaHHBIM MacCo-
BBIM M 3aps/IOBBIM YHCJIaM U 10 TOJO0XKCHHUIO B




akTUBHbIC TIpeBpamieHus. Ilepuon
nonypacnazaa. JleucTBus paguoak-
TUBHBIX W3JIyYCHUN Ha KHUBBIE Op-
raHu3M

nepuoAndYecKoit cucreme 3nemeHToB (MC — xu-
MUS).

AHanu3 U3MEHEHMsI COCTaBa sijipa M e€ro IMOJI0Ke-
HUS B TCPUOJAMYECKOW CHCTEME TIIpH  a-
pamunoakTuBHOCTH (MC — XUMHSI).

HccnenoBanne TpekoB a-4acTHIl IO TOTOBBIM (ho-
Torpadusm.

OOHapyx)eHHe U U3MEpPEHHUE PaJAHaluOHHOTO (o-
Ha C TIOMOIIBIO JIO3WMETpa, OICHKa ero HWHTEH-
CUBHOCTH.

AHanu3 OWOJIOTHYECKNX W3MEHCHUM, IMPOUCXO-
ISIIUX TOJ JEHCTBHEM PaTuOaKTHBHBIX H3ITyde-
Huit (MC — 6uosorus).

Hcnonp3oBanue paguoakTUBHBIX H3IIyUYCHUH B
meauiae (MC — Onoorwst).

SlnepHble peakunu

Snepubie peakiuu. 3aKOHBI COXpa-
HEHHUsI 3apsiIOBOTO0 U MAaCCOBOTO YH-
CCJI. 3Hepm;1 CBA3U aTOMHBIX ;mep.
CBsa3p Maccbl U 3Hepruu. Peakiuum
CHUHTE3a U NCIICHUA ;mep. I/ICTO‘-IHI/I-
ku sHeprun CosHia u 3BE€31. SAnep-
Has SHEpreThKa

Pemenne 3amad ¢ uCmonp30BaHUEM 3aKOHOB CO-
XpaHEHUS MAaCCOBBIX U 3apsOBBIX YHCEI Ha OI-
peaencHe pe3yabTaToB SACPHBIX peakiuil; aHa-
JIU3 BO3MOXKHOCTH HJIM HEBO3MOXKHOCTH SIIEPHOM
peakuuu.

OreHKa SHEPTUU CBS3U SIICP C UCTOIH30BAHHEM
dhopmyer DUHIITEHHA.

OO0CyXaeHue TEepCIeKTHB MCTIOIB30BaHNS YIIPAB-
JIIEMOTO TEPMOSICPHOTO CHHTE3A.

OOCyXaeHnue TPEUMYIECTB W DKOJOTHICCKUX
mpo0JIeM, CBSI3aHHBIX C SASPHOM DHEPreTUKON
(MC — sxomorus).

JlaGopaTropHblie padoThI M ONBITHI

1. HabmioneHue CIIONIHBIX U JIMHEHYATHIX CIEKTPOB U3JIyUCHHS.
2. UccnenoBanne TPEKOB: M3MEPEHUE SHEPTHH YACTHIIBI TI0O TOPMO3HOMY TTyTH (10 (hoTorpadu-

SIM).

3. V3smepenune pagroakTHBHOTO (OHA.

IToBTOpEeHune, 06001mIeHHe U CHUCTe-
MaTH3aLHs H3Y4eHHOTO0 MaTepHaia
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O06o0mieHne copep:kaHusl KaXaA0Tro
U3 OCHOBHBIX pa3lenoB Kypca ¢(u-
3UKH: MEXAaHUYECKHE, TEIJIOBBIE,
JJIEKTPOMAarHUTHBIC, KBAHTOBBIC SIB-
JICHUS.

Hayunslii MeTOn IIO3HAaHWS U €ro
peanuzanus B (U3UYECKUX HCCIIe-
JOBAHMSIX.

CBs3b (PU3MKH M COBPEMEHHBIX TEX-
HOJIOTH B OOJIACTH Tepeadd HH-
(dbopmanuu, 3HEpreTUKe, TPaHCIOP-
T

BeinosHeHue yueOHbBIX 3aJaHui, TPEOYIOMUX 1e-
MOHCTpAIli KOMIIETEHTHOCTEH, XapaKTepH3yIo-
IUX €CTECTBECHHOHAYYHYIO TPAMOTHOCTb!

- IPUMEHEHHUS NOTyYSHHBIX 3HAHUN AJI1 Hay4HO-
ro OOBsCHEHUS (U3UYECKUX SIBICHHM B OKpPY-
JKAIOMIeW MPUPOJEC W TOBCSAHCBHON KHU3HH, a
TaK)Xe BBISABICHUS (PU3UYCCKUX OCHOB psijia CO-
BPEMEHHBIX TEXHOJIOTHH;

- MPUMEHEHHUS OCBOCHHBIX SKCIIEPHUMEHTAIBHBIX
YMEHHUIA JUTS UCCIEeOBaHMsI (PH3NYECKUX SBICHUH,
B TOM YHCII€ JJI MPOBEPKU THUIOTE3 U BHISBICHUS
3aKOHOMEPHOCTEH.

Pemenne pacuéTHBIX 33724, B TOM YUCIIE MPEATIO-
JAraroliuX KCIONb30BaHUE (UIUUECKONW MOJIEIH
Y OCHOBaHHBIX Ha COJEP)KAaHUHM PA3TUYHBIX pa3-
JICJIOB Kypca (QU3uKy.

BrimonHeHne u 3ammTa TPYINOBBIX WM WHIWBH-
IyaJbHBIX TPOEKTOB, CBA3aHHBIX C COJAEpKaHUEM
Kypca QU3HKH.




8. YueOHO-MeTOAMYECKOE U MATEPHUAIBHO-TEXHHUYECKOE o0ecIeueHue.

- [leyaTHbIE MOCOOUA

1. ®wusuka.7 knacc. A.B. Ilepsimikun. M.: JIpoda, 2016.

2. ®wusuka.8 knace. A.B. Ilepsimkun. M.: Ipoda, 2016.

3. ®wusuka.9 knacc. A.B. [lepeimkus. M.: Jlpoda, 2016.

4. CoOopHuk 3amgad mo ¢usuke miasa 7 — 9 kimaccoB 001eo0pa3oBaTEIbHbIX
yupexnenuit/ B.W. Jlykamuk, E.B. MBanosa. — M.: [IpocBemenue, 2012.

5. Coopuuk 3amay mo Qusuke 7-9 k.. k yueOHukam A.B. Ileppimkuna u
n.p,/A.B. Tlepeimkun; coct. I'.A.JlonnoBa- M.: M3narenscTtBO «OK3amMeH»
2016.

- Texuuveckue cpeacTBa 00yYeHHUsi: UHTEpaKTUBHAS 10cKa, cpeacrsa UKT.
- [ln¢ppoBbie U 3J1eKTPOHHBIE 00pa30BaTeJbHbIE PeCypChl:

1. Buptyanbhbsie 1abopatopHbie paboThI 0 pu3uke. 7-9 Kiacc

2. «OtkpsiTas ¢puszuka» 2.6 yactp 2

3. DnexktpoHHOoe npuiiokeHue Kk yueOnuky B.B. benaru, U.A. JlomayeHkoBa,

10.A. TlaneGpaTtiieBa

4.  DnexkTpoHHBIE YPOKH U TecThl. DU3uKa B IIKOJIE.

5. DnexkTpoHHbIC YPOKHU U TecThl. Pusnka. Pabora. MomnHocTs. DHeprus

6. HHTepHeT-pecypcChl.

- YueOHo-1200paTopHOE 000py/10BaHUeE.

COTI'JTACOBAHO COT'JIACOBAHO
[Tporoxon Nel 3acemanus

METOAUYECKOTO 00LEIUHEHHUSI 3amecTuTeNs AUpeKTOpa 1o YP
yuuteneir EMI[ 'KOVY mxkonsi-untepnara No2

r. ApmaBupa é z~AC.A. Bansesa /

or 28.08. 2023 r. . 29.08.2023 r.
("/:" / 0.J0 I azazsn /



