[Tpunoxenue No 14 K
OO6pa3zoBaTenbHOW  Mporpamme
cpeaHero oOmero oo6pa3zoBaHMs,
YTBEPKIACHHOU IIPUKa30M
nupekropa MAOY COLI Ne 23 1.
CoicepThb No 86-O/] oT
06.07.2020

PABOYAS ITPOT'PAMMA

MAOQOY «Cpenunsis o01meoopasoBarejabHast mKoJjaa Ne 23» r.
ChbicepTh

y4eOHoro npeamera «@uzuka
10 - 11 kaace
(0a3oBbIil YPOBEHD)

r. CeicepTs, 2020 r.



NOACHUTENIbHAA 3AMNCKA

[IkonpHBIH Kypc (U3UKH SIBISIETCS CHCTEMOOOPA3yIOMIMM U ECTECTBEHHO-HAay4YHBIX IIPEIMETOB, IOCKOJIBKY
¢u3nUecKre 3aKOHBI, JIOKAIIWE B OCHOBE MHPO3JIAHUS, SBISIOTCS OCHOBOW COJCpIKaHUS KypcOB XHMHH, OHOJIOTHH,
reorpadu W acTpOHOMHUH. M3ydeHue QU3UKH CHOCOOCTBYST (OPMHPOBAHHIO y OOYJAIOMNXCS HAYYHOTO METOoJa
MO3HAHMS, KOTOPBIH IT03BOJISET MOJy4aTh OOBEKTHBHBIC 3HAHHS 00 OKPY’KaloIIeM MHpE.

Jnst pernenus 3amad GOPMUPOBAHUS €CTECTBEHHO-HAYYHOH KapTHHBI MHpPa, YMCHHUS OOBSACHATH SIBIICHHS M IPOLECCHI
OKPY’KaroILlero MUpa, UCMOJIB3Ys I 3TOro GM3MYECKHe 3HAaHUS, 0C000e BHUMAHHUE B TIPOLIECCe N3yYeHHs (PU3UKH YACICHO
UCIIOJIb30BaHMIO HAYYHOTO METOJa MO3HaHUs, MOCTaHOBKE NpoOieM, TPEeOYIOIMX OT O0Y4YaroIUXCsl CaMOCTOSTEIbHON
JIESITENILHOCTH 110 MX Pa3pelIeHU0.

Oco0eHHOCTSAMM U3JI0KEHUS COIEPIKAHUS Kypca SIBIISIIOTCS:

® coOmoeHNE MPEEMCTBEHHOCTH B OTHOIICHWM BBEJICHHBIX B 7—9 Kilaccax ONpeAeTIeHUH (PM3NUECKUX BEIHMUMH,
o00o03HaueHHH, (HOPMYIUPOBOK (PU3NYECKUX 3aKOHOB, WCIIOJIL30BAHHE MPUBBIYHOTO JUIs OOYHYAIOIIUXCS AMIAKTHYECKOTO
ammapara;

® ONHUCAaHUE CBEACHHI U MHTEPECHBIX (haKTOB M3 UCTOPHUU Pa3BUTHs (PU3UKH, POJIM POCCUICKHUX YUEHBIX B OTKPBITHSIX
U TEXHUYECKUX N300PETEHUSIX MUPOBOTO YPOBHSI, JOCTH)KCHUH COBPEMEHHON (DM3UKH U TEXHHUKH;

® eauHAas METOAMYECKas CXeMa M3JI0KEHHsI MaTepuana Kypca: OT 3HAaKOMCTBA C (DM3HYECKHMHU SIBICHUSAMH W
nporueccamMu 10 (GopMyIHPOBKH OCHOBHBIX 32KOHOB M PACCMOTPEHHUS UX TEXHUUECKUX PUMEHCHNH;

* ypoBHeBas an(depeHIManus yY4eOHOro Marepuaia: B Kypce IpeACTaBlIeH MaTepuan (B BHIC OTACIBHBIX
(dbparMeHTOB WK maparpadoB) I ydaliuxcs, KOTOPbIC HHTEPECYIOTCS PEAMETOM, CTPEMSTCS PACIIUPUTH CBOU 3HAHHS U
noarotoButhes kK EI'D no pusuke;

® JCIIOJBb30BaHKME E€AMHON CHCTeMbl 3a/aHui, AU(PQGEPEeHIUPOBAHHBIX 10 YPOBHIO CIIOYKHOCTH: BOIIPOCOB IMOCIIE
naparpagoB, BOIPOCOB Jisi 00CYKCHUS, IPUMEPOB PEIICHUs 33/1a4, PaCUeTHBIX 3a/1a4, TeM peepaToB U IPOEKTOB;

® IMpOKas JEMOHCTpalus TPOSBICHUH (QHU3NYECKUX 3aKOHOMEPHOCTEH B OBITY W TEXHHKE, O0O0CYyXKIeHHE
9KOJIOTUYECKHX MPOOJIEeM M IyTel UX PELIeHUs], CBsI3el (PU3UKU C APYTHMU €CTECTBEHHBIMH HAYKaMH;

® [OJIUTCXHHYECKAs HAIMPaBICHHOCTh Kypca: pPacCMOTPEHHUC YCTPOWCTBA M MPHUHIUIA JCHCTBUS Pa3IUYHBIX
TEXHUYECKUX OOBEKTOB C MCITOJIb30BAHUEM (PH3HUCCKUX 3aKOHOB;

® M3JI0KCHHE TCOPCTUYCCKOr0 MaTepHaja MPOBOAMUTCS C IMOMOIIBI0 HEOOXOJUMOrO0 MHUHHUMyMa MaTeMaTHYCCKHX
CPEICTB, HO 00SI3aTENILHO C TPUBEJCHUEM JI0KA3aTeNIbHOM 0a3bl Ui PU3NUYECKUX TEOPHUA UITH 3aKOHOB,;

® [POBEJACHHUE OKCIEPUMEHTAIBHBIX HWCCICJOBAHUH W  MPOCKTHOW  JESITENbHOCTH B  UEISIX  OCBOCHUS
KOMMYHHUKATUBHBIX YHUBEPCAIbHBIX YISOHBIX JIEHCTBHIA.

Heasimu n3yvyenus pu3uKu B cpe/iHEN IKOJIE SIBISIOTCS:

* (opmupoBaHHE y OOy4ArOUIMXCS YMEHHUS] BHJIETh M IMOHUMATh LIEHHOCTh 00pa30BaHMs, 3HAYUMOCTh (PU3NYECKOTrO
3HAHUS IS KaXJOTO YelIOBEKa, HE3aBHCHMO OT €ro MpogeCCHOHANTbHON AEATENbHOCTH; YMEHHUH pa3znuyaTh (GaxkTsl U
OILICHKH, CpaBHMBATh OICHOYHBIC BBIBOJBI, YCTAaHABIMBATh HX CBS3b C KPHUTEPHSIMH OLEHOK, (DOPMYJIHUPOBATH H
000CHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

* (opmupoBaHHE y O0YHYAIOIIMXCS HEIOCTHOTO MPEACTABICHUSI O MHPE W POJM (U3MKH B CO3JaHUM COBPEMEHHON
€CTEeCTBEHHO-HAYyYHOW KapTHHBI MHpa; YMEHHUS OOBSACHATH NOBeAEHHE OOBEKTOB M TIPOLECCHl  OKpY’Karomen
JIECTBUTEILHOCTH — HPUPOJIHOM, COIMANbHOM, KYJIbTYPHOH, TEXHHYECKOW Cpellbl, MCIONIB3Ys sl ATOro (husnueckue
3HAHMUS,

* mpuoOpereHHe OOYyJYarOIIMMUCS OTBITa PAa3HOOOpPA3HOW MAEATEIbHQCTH, ONbITA MO3HAHMA M CaMOIO3HAHUS,
KJIFOYEBBIX HABBIKOB (KJITIOUEBBIX KOMIIETEHTHOCTEH), MMEIOIMX YyHHUBEPCalbHOE 3HAYCHHE JUIS DPA3TUYHBIX BHJIOB
JIeSITeNIbHOCTH, — HAaBBIKOB DPELICHHs Mpo0JeM, NPUHATHS PELIeHUH, MOuCcKa, aHaiu3a ¥ 00paboTKu HMH(OpMAINH,
KOMMYHUKAaTHBHBIX HaBBIKOB, HAaBBIKOB HM3MEPEHHH, COTpyAHHUYECTBA, d(PPEKTUBHOTO M 0OE30IMaCHOTO HCIIOJIb30BAHMS
Pa3IUYHBIX TEXHUUYECKUX YCTPOICTB;

® OBJAJICHUE CHCTEMOW HAay4YHbBIX 3HAHHH O (U3NYECKUX CBOWMCTBAX OKPYXKAIOMIEIO MUPA, 00 OCHOBHBIX (BM3HMUECKUX
3aKOHaX M 0 CHOCO0aX MX MCIOJIb30BaHUS B IPAKTHUECKOM KHU3HU.

NNAHUPYEMBIE PE3YJIbTATbl OBYYEHUA

JIMYHOCTHBIME pe3yJIbTaTaMu 00ydeHUs (PU3NKe B CPEIHEH IIKOJIE SBISIFOTCS:

* 6 cihepe omHnowtenuil 0OyYaAOWUXCA K cebe, K c80eMy 300P06bI0, K NO3HAHUIO ceOs — OPUEHTAlNs Ha JOCTH)KEHHE
JIMYHOTO CYACThS, PEAIU3ALNI0 TTO3UTUBHBIX KU3HEHHBIX MEPCHEKTUB, MHUIIMATUBHOCTb, KPEATHBHOCTh, FOTOBHOCTh H
CHOCOOHOCTh K JIMYHOCTHOMY CaMOOITPEACICHHIO, CIOCOOHOCTh CTaBUTD LIEJIM U CTPOUTH JKU3HEHHbIE TIAHBI; TOTOBHOCTh
1 CIOCOOHOCTH obecrednTh cebe M CBOMM ONM3KUM JTOCTOMHYIO JKH3HB B IPOIIECCE CAMOCTOSITEIBHOI, TBOPUYECKOH H
OTBETCTBEHHOW JICSTEJBHOCTH, K OTCTAaMBAHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOrO MHEHHS, BbIpabaThIBaTh
COOCTBEHHYIO MO3HIMIO MO OTHOIICHHIO K OOIECTBEHHO MOJUTHYECKHM COOBITHSIM IPOIUIOTO M HACTOSIIIETO Ha OCHOBE
OCO3HAHMSI U OCMBICICHUS MCTOPWH, AYXOBHBIX LIEHHOCTEH M JOCTI)KEHMH Halleld CTpaHbl, K CaMOPa3BUTHIO U ca-
MOBOCITUTAHHIO B COOTBETCTBHH C OOIIEYETIOBEUECKIMHU IEHHOCTSAMH U HealaMH I'PaKJIaHCKOTO OOIEeCTBa; MPUHITHE U
peanM3aluio EeHHOCTE! 3/10pOBOro 1 Oe30macHoro o0pasa >Ku3HH, OepeXHOE, OTBETCTBEHHOE ¥ KOMIIETEHTHOE OTHOILICHHE
K COOCTBEHHOMY (hM3MUYECKOMY U TICHXOJIOIMYECKOMY 3/I0POBBIO;



* ¢ cehepe ommnowenuil odyuaowuxca k Poccuu kax x Pooune (Omeuecmsy) — pOCCHICKAs HICHTHYHOCTE,
CHOCOOHOCTH K OCO3HAHUIO POCCUHCKON MJCHTUYHOCTHU B ITOJIUKYJIBTYPHOM COIIMYME, YYBCTBO NPUYACTHOCTH K HCTOPHUKO-
KyJIbTYPHOH OOIIHOCTH pPOCCHICKOTO Hapoja W cyabbe Poccum, maTpuoTusM, TOTOBHOCTH K ciiyeHuto OTedecTBy, ero
3aIlInTe; YBAKCHHE K CBOEMY Hapoy, 4yBCTBO OTBETCTBEHHOCTH Iepes PoanHoi, roprocts 3a cBoil Kpaii, cBoto Poauny,
3a MPOIIOE M HACTOsIIee MHOTOHALMOHAJIBHOrO Hapojaa Poccuu, yBaskeHHE rocylapCTBEHHBIX CHMMBOJIOB (rep0, cuiar,
TUMH); (opMupoBaHME YBaXXCHHS K pPYCCKOMY S3BIKY KaK TOCYIapCTBEHHOMY S3bIKy Poccuiickoit ®enepanumn,
SIBIIAIOIIEMYCST OCHOBOM POCCHHCKOW HICHTUYHOCTH W TJIAaBHBIM (DaKTOPOM HAIIMOHAIBFHOTO CaMOOMPEACTICHUS; BOC-
MMUTaHHE YBAKCHUS K KYIbTYpE, SI3BIKaM, TPAIUIISIM U 00BI9asiM HapoI0B, TpokuBaromux B Poccuiickoii denepammu;

® g chepe omuouleHUll 0OYUAIOWUXCA K 3AKOHY, 20CYOAPCMBY U K ePaAHCOAHCKOMY 00ujecmsy — TPakJaHCTBEHHOCTb,
TpaXJaHCKas TMO3WNHSA AaKTHBHOTO W OTBETCTBEHHOTO WICHAa POCCHHCKOTO OOIIEecTBA, OCO3HAIOMIETO  CBOHM
KOHCTHTYLMOHHbIE TIpaBa M OO0S3aHHOCTH, YBAXKAIOIIETO 33aKOH ¥ MPABONOPSJOK, OCO3HAHHO IMPHUHHMAIOIIETO
TpPaIUIMOHHbIC HAIIMOHAJBHBIE WM OOIIEYeTOBEUYECKHE TYMaHHCTHYECKHE W IEMOKPAaTHYECKHE IEHHOCTH, TOTOBOTO K
y4acTHIO B OOIIECTBEHHOM >KM3HM; IPHU3HAHME HEOTUYYXKJAEMOCTH OCHOBHBIX IIpaB M CBOOOJ 4YelOBEKa, KOTOpbIC
MIPUHAAJICIKAT KOKIOMY OT POXKICHHS, TOTOBHOCTH K OCYIIECTBICHHIO COOCTBEHHBIX MIPaB M CBOOO Oe3 HapyIICHHUS TIPaB H
cBOOOJ JPYrUX JIMI, TOTOBHOCTH OTCTaWBaTh COOCTBEHHBIC IpaBa M CBOOOJBI YEIOBEKA M IPaKJaHMHA COTJIACHO OOIIe-
[IPU3HAHHBIM [PUHLMIAM M HOPMaM MEKIYHAapOJHOro IpaBa M B coorBercTBUM ¢ KoHcturynueil Poccuiickoit
Oenepanuy, MpaBoBass W IOJUTHYECKAsh I'PAMOTHOCTh; MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBCHHON MPAaKTUKH, OCHOBAaHHOE Ha AMAJIOTe KYJIbTYp, a TAKXKE PA3INIHBIX (POpPM OOIIECTBEHHOTO
CO3HAHMs, OCO3HAHHE CBOET0 MECTa B IOJMKYJIBTYPHOM MHPE; WHTEPUOPH3ALMS LIEHHOCTEH JEMOKPATHH MU COLHMAIbHOU
CONMIAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PETYIHUPOBAHHWIO OTHOIICHHI B TPYIIE WIH COLHAIFHOW OpraHM3aIlny,
TOTOBHOCTh O0YYaIOMIMXCSl K KOHCTPYKTHBHOMY Y4YacTHIO B NPHHSTHU PEIICHHWH, 3aTparvBalONIMX MpaBa ¥ MHTEPECHI, B
TOM YHCIIE B Pa3NUYHBIX (opMax OOMICCTBEHHONH CaMOOpTaHU3aIllH, CAaMOYIIPABICHHS, OOIIECTBEHHO 3HAYMMOM
JIeSITENIbHOCTH; TIPUBEPIKEHHOCTh UJESM MHTEpHAMOHAIN3MA, IPYKObI, pABEHCTBA, B3aMMOIIOMOIIN HAPOJIOB; BOCIIUTAHUE
YBOKHUTEIFHOTO OTHOIICHHUS K HAIWOHAJIHHOMY IOCTOWHCTBY JIFONEH, WX UYBCTBAM, PEIUTHO3HBIM YOCKICHUSM;
TOTOBHOCTh 0O0y4YalolIMXCs IMPOTHBOCTOSATH HJICOJOTMU DKCTPEMHU3Ma, HAlMOHAIU3Ma, KCEHO(pOOHH, KOpPYIIIHH,
MUCKPUMUHAIIAK 110 COIHANIBHBIM, DPEJIUTHO3HBIM, pAcOBBIM, HAIMOHANBHBIM TIPU3HAKAM U JPYTUM HETATHBHBIM
COLIMAJIbHBIM SIBJICHUSIM;

* 6 chepe omHowenul 0OYYAIOWUXCIL C OKPYIHCAIOUWUMU TT00bMU — HPABCTBEHHOE CO3HAHUE M MOBEJCHUE HA OCHOBE
YCBOGHUsI O0IIEYETIOBEUECKHUX [IEHHOCTEH, TOJICPAHTHOTO CO3HAHMUS U TIOBEJICHNUS B MOJHMKYJIBTYPHOM MHpPE, TOTOBHOCTH U
CHOCOOHOCTH BECTH JMANOr C JPYTUMHU JIFOJBMH, JOCTHIaTh B HEM B3aWMOIIOHMMAHMs, HAXOJHMTh OOIIME WLEIH |
COTpYIHHMYATh JUIS WX JOCTH)KEHMsS; NPHUHATHE T'yMaHUCTHUSCKMX IIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIBHOE W
o0poKeTaTeTbHOE OTHOIICHHUS K JPYTOMY YeJI0OBEKY, €r0 MHEHHIO, MUPOBO33PCHHUIO; CITOCOOHOCTEH K COTICPEIKUBAHUIO U
(hopMHUpPOBaHMS IO3UTUBHOTO OTHOIICHHS K JIFOJSIM, B TOM YHCIIE K JIIIAM C OTPAHUICHHBIMHA BO3MOXKHOCTSIMU 3JIOPOBBS U
WHBAJIAAAM; OCpeKHOE, OTBETCTBEHHOE M KOMIICTCHTHOE OTHOIICHHWE K (DPM3UYECKOMY M IICHXOJIOTHYECKOMY 370POBEIO
JPYTHX IIFOJICH, YMEHHE OKa3BIBaTh IEPBYIO TIOMOIIh; (POPMHUPOBAHNE BBIPAKCHHOH B TMOBEICHUN HPABCTBEHHOH IMO3HIINH,
B TOM YHCJIE CIIOCOOHOCTH K CO3HATEIIFHOMY BBIOOPY 10Opa, HPaBCTBEHHOTO CO3HAHMUS W ITOBEICHUSI HA OCHOBE YCBOCHHS
00IIeYeTOBEYSCKUX [IEHHOCTEH U HPABCTBCHHBIX YYBCTB (YECTH, JIOJTA, CIIPABEIITHMBOCTH, MUIOCEPANS U JPYKEITIOOUs);
KOMITETEHIIMH COTPYIHHYECTBA CO CBEPCTHHKAMH, JETbMM MJIAJIIEro BO3pacra, B3pOCIBIMH B 00pa3oBaTesbHOM, 00-
LIIECTBEHHO I0JIE3HOM, Y4eOHO-NCCIIeJ0BATEIbCKOM, POSKTHON U JIPYTHX BUAAX ACATCIbHOCTH;

* g chepe omHoOuLeHUL OOYUAIOUUXCIL K OKPYACAIOWEMY MUPY, K IHCUBOU NPUPOOE, XYOONCECMEEHHOU KYIbmype —
MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH, 3HAYMMOCTh HAYKH, FOTOBHOCTh K Hay4YHO-
TEXHAYECKOMY TBOPUYECTBY, BIIaJICHUE JOCTOBEPHON MHPOPMALINEH O MEPEIOBBIX MTOCTHKEHUSIX M OTKPBITUSIX MHPOBOH H
OTEYCCTBEHHON HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa M OOIMIECTBa; TOTOBHOCTH U
crocoOHOCTh K 00pa30BaHMUIO, B TOM YHCIIE CaMO0OOPa30BaHNIO, Ha TIPOTSHKCHUN BCEH JKH3HU; CO3HATEIHHOE OTHOIICHHE K
HETIPEPEIBHOMY OOpa30BaHHMIO KaK YCIOBHIO YCHENTHOW Mpo(eCCHOHANBHOH W  OOIIECTBEHHOW [esATeNbHOCTH;
9KOJIOTHYECKAs KyIbTypa, OEpe)KHOS OTHOIICHUS K POHOW 3eMile, IPUPOIHBIM OoraTtcTBaM Poccuu u Mupa, MOHIMaHHE
BIIMSIHASL COITMAITbHO-DKOHOMUYECKHUX IPOIECCOB HA COCTOSHHUE MPUPOIHON M COIHMATBHON Cpelbl, OTBETCTBEHHOCTH 32
COCTOSHHE MPHPOIHBIX PECYPCOB, YMEHHIl M HABBIKOB PAa3yMHOTO MPHPORONONb30BAHUS, HETEPIMMOTO OTHOIMICHUS K
JIEMCTBUSM, MPHUHOCSIIUM BpEJ SKOJIOTMH; NPHOOPETEHHE OIbITA IKOJIOr0O-HAIPABICHHOW JIESATEIbHOCTH; ICTETHYECKOE
OTHOIICHHS K MUY, TOTOBHOCTb K 3CTETHYECKOMY 00yCTPONCTBY COOCTBEHHOTO ObITA;

® 6 cihepe omuowenull odbyuarowuxca Kk mpyoy, 8 cghepe coyuanrbHO-IKOHOMUYECKUX OMHOuleHUll — YBaKEHHUE BCEX
(opM cOOCTBEHHOCTH, TOTOBHOCTb K 3alllUTE CBOEH COOCTBEHHOCTH; OCO3HAHHBIN BHIOOp Oymymiel mpodeccun Kak myTh U
croco0 peaju3alyy COOCTBEHHBIX J>KU3HEHHBIX IUIAHOB; TOTOBHOCTh OOYYalOUIMXCS K TPYIOBOH NpoQecCHOHATbHON
JIeSITEIIFHOCTH ISl TOATOTOBKH K PEIICHMIO JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOMICHAIIMOHAIBHBIX TPOOJIEM;
MOTPEOHOCTH TPYAMTHCS, YBOKCHNUE K TPYAY U JIIOJSIM TPYAA, TPYIOBBIM JOCTHKEHUSM, 100POCOBECTHOE, OTBETCTBEHHOE
U TBOPYECKOE OTHOIICHHWE K Pa3HBIM BHAAM TPYAOBOH JESITEIHFHOCTH, TOTOBHOCTh K CaMOOOCITYKMBAaHHIO, BKIIOYas
o0ydeHHe U BHINOJHEHUE JOMAITHAX 00sI3aHHOCTEH.

MeranpeamerHbie pe3yJabTaTbl 00ydeHHs (HU3MKE B CpeIHEH IIKOJE MPEJCTABICHBI TpPeMsi TpyNnaMu
YHHUBEPCAIHHBIX YUCOHBIX TEHCTBHH.

PeryassTuBHBIEe YHHBepcaabHble yueOHbIe 1elicTBUSA

Buinycknux nayuumeces:

®  CaMOCTOSITEJIFHO OMNpEAeNATh IIeIH, CTaBUTh M (OpMyIMpoBaTh COOCTBEHHBIC 3a/a4d B 00pa3oBaTeIbHON
JACATCIIBHOCTH U )KU3HCHHBIX CUTYAIlUAX,

® OLCHUBATH PECYpPChI, B TOM YHUCJIC BPEMA U APYTHC HEMATCPUAIIBHBIC PECYPCHI, HGO6XO}II/IMBIC JUIA JOCTHXKCHUSA
[IOCTABJIEHHOM paHee Lieiy;

®  CONOCTaBJISITh UMEIOLINECS] BO3SMOXKHOCTH ¥ HEOOXOAUMBIE JUIs IOCTHIKCHUS LICJIN PECYPCHI;



®  OpPraHu30BBIBATH IPPCKTUBHBII MOUCK PECYPCOB, HCOOXOAUMBIX IS JOCTHIKCHHS TOCTABICHHOM 1ICIIH;

®  ONpeeNsATh HECKOJIBKO MyTel JOCTHKCHHS TTOCTABJICHHOM 11eTIH;

® BRIOMpATh ONTHUMAJIbHBIH MYyTh JOCTHJKCHHUS IEIU C y4eToM O3(QQEKTUBHOCTH pPACXOJOBaHUS PECYPCOB U
OCHOBBIBAsICh Ha COOOPAKEHUSX STUKH U MOPAJIH;

® 33JaBaTh NapaMeTpbl U KPUTEPHUH, IO KOTOPHIM MOXHO ONPEAETUTH, YTO LEIb JOCTUTHYTA;

®  COINOCTaBJISIThH MOJYUYECHHBIH PE3yNbTaT ACSITEILHOCTH C TIOCTABICHHON paHee LENbIo;

® OICHHMBATH MOCJIECTBHS JOCTIDKCHHUS TOCTABJICHHOM LIEJIU B yYCOHOM JIeSITeTbHOCTH, COOCTBEHHOM JKU3HU U JKU3HU
OKpYKarOLIUX JIFOJIEH.

Ilo3naBaTenbHbIe YHUBEpPCcATIbHbIE yieOHbIe 1elicTBUSA

Buvinycknuk nayuumes:

® KPUTHUYCCKH OICHUBATH M MHTCPIPETHPOBATH HHOOPMAIIUIO C Pa3HBIX MO3HIIUI;

® pacmo3HaBaTh U (GPUKCHPOBATH MPOTUBOPEYHS B HHPOPMAIMOHHBIX HCTOYHHUKAX;

® JCIOJB30BAaTh  PAa3lIMUHBIC  MOJCIBHO-CXCMATHYECKHE CPEACTBA U ITPCJACTABJICHUS  BBISBJICHHBIX B
MH(POPMAIMOHHBIX HCTOYHUKAX IPOTUBOPCYUHUH;

® OCYHICCTBISITH Pa3BEPHYTHI HHOOPMAIMOHHBI TOUCK W CTaBUTh HA €ro0 OCHOBE HOBBIC (y4eOHBIC W
MMO3HABATENIbHBIC) 3a/1a4H;

° WCKaTh W HAXOJUTH 000OIIEHHBIE CITIOCOOBI peIIeHHS 3a1a4;

® MPHUBOJWTH KPUTHUCCKUC APTYMCHTHI KaK B OTHOIIICHUU COOCTBCHHOTO CYXJICHUS, TaK U B OTHOLICHHUU JICHCTBUU U
CYXKICHUH pyToro;

® aHANM3UPOBATH U MPE0OPa30BEIBATH MPOOIEMHO-TIPOTHBOPEUNBHIC CUTYAITUH;

® BBIXOJWTH 32 PaAMKH y4eOHOTO IMpeaMeTa M OCYIICCTBIATH IICTICHANPABICHHBIN MOUCK BO3MOXKHOCTEH IIMPOKOTO
MePEeHOCca CPEJICTB U CIIOCOOOB NCHCTBUS,;

® BBHICTpaMBaTh WHIMBHIYaJIbHYI0 00pa30BaTEIbHYIO TPACKTOPHUIO, YYWTHIBAs OrPAHUYEHHS CO CTOPOHBI JPYrHX
y‘IaCTHI/IKOB u peCprHbIe OI'paHH‘IeHHH;

® MCHATHL U y]lep)KI/IBaTI) paSHI)Ie IIO3UIIUU B HOSHaBaTeJ’ILHOﬁ JCATCIABHOCTU (6I)ITI) y‘leHI/IKOM nu quTeHeM;
(dopMynHpoBaTh 00pa30BATENBHBIA 3aIPOC W BEITIONHATH KOHCYJIBTaTUBHBIC (DYHKIMH CaMOCTOSTEIHHO; CTaBUTh
mpobieMy u paboTaTh HAJ e pelIeHUEeM; YIIPABISATH COBMECTHOW MO3HABATENBHON ACSITEIHPHOCTRIO U TIOTYMHSTHCS).

KoMMmyHuKaTUBHBIE YHUBEpPcaibHbIe yueOHbIe 1eiicTBUS

Buinycknuk naywumces:

® OCYIICCTBIATH JEJOBYI0 KOMMYHHKAIIMIO, KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMH (KaKk BHYTpPH
00pa30oBaTeNFHON OpPTraHU3aINH, TaK U 32 €€ IPEICIaMN);

® IIPH OCYIIECTBICHUH TPYIIOBOI pabOTHI OBITh KaK PYKOBOJIUTENEM, TaK U YWICHOM MPOCKTHON KOMaHIBI B pPa3HBIX
poisixX (TeHepaTopoM HUAEH, KPUTUKOM, HCIIOTHUTEIEM, IPE3ECHTYIOLINM U T. 11.);

® pa3BepHYTO, JOTHUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIMOJb30BAHHEM aJIeKBAaTHBIX (YCTHBIX U
HI/ICLMeHHLIX) A3BIKOBBIX CPEJICTB,

® pacrno3HaBaTh KOH(GIMKTOTEHHbIE CUTYAIMH U TIPEOTBPALIaTh KOHMIMKTHI 10 UX aKTUBHOM (hasbl;

® KOOPIMHHUPOBATh M BEITIONHATH Pa0OTy B YCIOBHSX BHPTYaIFHOTO B3aWMOJICHCTBUS (WM COYETAHHS PEabHOTO U
BHPTYaJILHOTO);

® COTJIACOBBIBATH IMO3UIIMH WICHOB KOMaH/IBI B IpOIecce pabOThI HaJl OOIINM IPOYKTOM/pEIICHUEM;

® MPEICTaBIATH MyONWYHO Pe3yabTaThl MHIUBUAYATbHONW M TPYINOBOI JAEATENHHOCTH KakK IMepe] 3HAKOMOMW, Tak M
repeJ; HE3HAKOMOM ay iuTopuei;

® moa0HMpaTh MAPTHEPOB IS JETOBOM KOMMYHUKAIIUN MCXOIs U3 COOOpaKeHM pe3yIbTATUBHOCTH B3aUMO/ICHCTBHUS,
a HE JIMYHBIX CHMH&TPIIZ;
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® BOCIPUHHMATH KPUTHUYECKUE 3aMEUYaHUS KaK pecypc cOOCTBEHHOTO Pa3BUTHS,
® TOYHO W €MKO (OPMYJIHMPOBaTh KaK KPUTHUECKHME, TaK M OJOOpUTEIbHBbIC 3aMEYaHUsl B ajpec NPYrux Jojei B
paMKax /eJI0BOH 1 00pa3oBaTeIbHON KOMMYHUKAIMH, H30€rast TPU ATOM JIMYHOCTHBIX OIICHOUHBIX CYKICHUH.

IIpeamerHble pe3yabTaThl 0O0ydeHUS (QU3MKE B CPEIHEH IIKOJE MPEACTaBIEHBI g 0a30Boro (2 4 B HENEN0) U
pacmupeHHoro (3 4 B HEEII0) BAPHAHTOB U3YUEHHS Kypca (DU3UKH.

Buinycknuk na 6a3060m ypoene nayuumcs:

® JIEMOHCTPHPOBATh Ha IPHUMEpax poJib U MECTO (GU3MKH B ()OPMUPOBAHUM COBPEMEHHOI Hay4yHOH KapTHHBI MHpA, B
Pa3BUTHH COBPEMEHHBIX TEXHUKH M TEXHOJIOTHH, B IPAKTHYECKON JESTEIBHOCTH JIIOJICH;

* [0Ka3bIBaTh HAa MPUMEPAX B3aUMOCBSI3b MEXIY (PU3NKOI U JPYrMMHU €CTECTBEHHBIMH HAYKaMHU;

® YCTAaHABIIMBATH B3aMMOCBS3b €CTECTBEHHO-HAYYHBIX SBJICHUI M NPUMEHSITh OCHOBHbIC (DM3MYECKHUE MOICIH JUIS MX
OIMCAHUS M OOBSICHEHUS,

® HCIoJb30BaTh MHGOPMALMIO (DU3UUECKOrO COJCPIKAHMSI MPH PEIICHUH YYeOHBIX, IMPAKTUYECKHX, MPOCKTHBIX H
HCCIIe0BATEIbCKUX 3a/1a4, HHTETPUPYST HHYOPMALIMIO U3 PA3INYHBIX HICTOYHUKOB U KPUTHYECKH €€ OLICHUBAS;

® pa3nMyaTh U yMEThb MCIOJIB30BAaTh B y4eOHO-HMCCIIEI0BATEILCKON AEATEILHOCTH METO/IbI HAYYHOTO HCCIIEI0BaHMUS
(HabmrosieHne, ONHMCaHne, N3MEPEHHE, SKCIIEPHUMEHT, BBIABHKEHUE THITOTE3bl, MOACINPOBAHUE U T. A.) U (GOPMBI HAYYHOTO
no3HaHus ((haKThl, 3aKOHBI, TEOPHHN), IEMOHCTPUPYSI HA IPUMEPaX UX POJIb U MECTO B HAYYHOM MO3HAHUH;

® [IPOBOJUTH MpPSIMbIE U KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIMYHMH, BBIOMPAs M3MEPUTEIbHbIE IIPHOOPHI C yUETOM
HEOOXOIMMOW TOYHOCTH HW3MEpPEHWH, IJIaHUPOBATh XOJ HW3MEPEHHH, MOoJydaTh 3HAYCHHE H3MEPSEMOW BEIUYHMHBI H



OIICHUBATh OTHOCHTEIBHYIO IMTOTPEITHOCTh U3MEPEHUS 10 (popMyIiam;

® BBINOJIHATH UCCIICIOBAHUS 3aBHCUMOCTEH MEKIY (DU3MYCCKUMH BEITUYMHAMHU: MPOBOJUTH U3MEPEHUSI M OIIPEICIISATh
Ha OCHOBE HMCCIIEIOBaHHUs 3HAUCHUE MapaMeTPOB, XapaKTEPU3YIOIIUX JAHHYIO 3aBUCUMOCTb MEXKIY BeIMUMHAMMU, U JIEIaTh
BBIBOJI C YYETOM MOTPEIIHOCTH U3MEPEHUIA;

® WKCIOJNB30BaTh I ONHCAHUS XapakTepa NPOTCKaHUs (U3HYCCKHX IMPOIECCOB (U3UYECKHUC BEIHMYUHBI U
JIEMOHCTPHPOBATH B3aUMOCBS3b MEXKTy HIUM;

® WCIIONIB30BATH JUISl OMHMCAHMS XapaKTepa MPOTEKaHMUs (PU3UIECKUX MPOLECCOB (PU3NUECKHIE 3aKOHBI C YIE€TOM TPAaHHMI
UX NIPUMEHUMOCTH;

® pemiath KauyeCTBEHHBIC 337a4M (B TOM YHCIE M MEKIPEIMETHOIO XapakTepa), UCIOJb3ys MOJCIH, (PU3MUECKHE
BEJIMYMHBI U 3aKOHBI; BHICTPAUBATh JOTUYECKH BEPHYIO LIETIOYKY OOBSICHEHHS (I0Ka3aTeIbCTBa) NPEIOKEHHOTO B 3a/1aue
mporecca (SIBJIeHUA);

® pemate pacueTHBIC 337a4M C SBHO 33JaHHON (PM3MUECKON MOJIENBIO: HA OCHOBE aHAlIM3a YCIIOBHS 33Ja4M BBIICIATH
¢bu3nUeCKyI0 MOAETb, HAXOMUTh (PU3NYECKHE BEIMYMHBI M 3aKOHBI, HEOOXOIMMBIC M JOCTaTOYHBIC AN €€ PEIICHHS,
MIPOBOANTD PACUETHI U MIPOBEPATH MOITYUCHHBIN PE3yiIbTaT;

® YUYUTHIBATh TPAHMIBI IPIMEHECHHUS N3YUCHHBIX (PU3NUECKUX MOZETIEH NPH PEHICHNH HH3HUECKUX U MEKITPEAMETHBIX
3aj1a4;

® [PUMEHATH 3HAHHS O NMPHHLMIAX PAOOTHI U OCHOBHBIX XapaKTEPHCTHKAX M3YyYCHHBIX MAIWH, IPUOOPOB U JPYrUX
TEXHUYECKUX YCTPOUCTB JUIsl pelICHUs MPAKTUUECKUX, y4eOHO-UCCIIeI0BATEIbCKUX U IPOEKTHBIX 3ajay;

® WUCTIONB30BAaTh 3HAHMA O (HU3NYECKUX OOBEKTaxX M Mpoleccax B IOBCETHEBHOW JKM3HH Ui oOOecredeHus
0e30MacHOCTH NpU 00pAIIECHUN ¢ MPUOOPAMH M TEXHWYECKUMH YCTPOICTBAMH, U1l COXPAHEHHMS 3/I0POBbS U COOJIIOACHHS
HOPM KOJIOTHYECKOTO MOBEACHUSI B OKpYKaIoOIIeil cpeze, Uil IPUHATHS PEIICHUH B TOBCEAHEBHOM KU3HHU.

Boinycknuk na 6a3080m yposHe noiyuum 603MOHCHOCHIb HAYYUMbCA:

® [OHUMATh U OOBSACHATH IETOCTHOCTh (DU3MUYECCKON TEOPHUH, pas3IHdyaTh TPAHUIBI €€ IPUMEHIMOCTH H MECTO B PSAY
IpyTuX (PU3UIECKUX TEOPHH;

® BIAJCTh NpPHUEMAMH TIIOCTPOCHHS TEOPETHUCCKUX OKAa3aTEeIbCTB, a TaKXKe IPOTHOZUPOBAHMS OCOOCHHOCTEH
MpOoTeKaHusl (PU3UUCCKUX SBJICHUMN ¥ MTPOIIECCOB HA OCHOBE MOJYYCHHBIX TCOPETUUCCKUX BHIBOIOB M JOKA3aTECIIbCTB;

® XapaKTepHU30BaTh CUCTEMHYIO CBSI3b MEXKIY OCHOBOIOJATAIONIMMHM HAYYHBIMU TOHATHUSMU: TPOCTPAHCTBO, BPEMsI,
Marepus (BEeUIeCTBO, MOJIE), IBUKECHHE, CHUIIa, JHEPTHS,

® BBIJBUraTh I'MIIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIIOJIATAIONINX (PU3UUCCKUX 3aKOHOMEPHOCTEH M 3aKOHOB;

® CaMOCTOSITEIBHO IDTAHUPOBATh U TIPOBOIAUTE (PH3UUCCKUE IKCIICPUMCHTEI,

® XapakTepu3oBaTh IJIOOANBHBIC IPOOJIEMBbI, CTOSIIME TIepPe]] YEIOBEYECTBOM: OJHEPreTHYECKHE, ChIPhEBBIC,
9KOJIOTUYECKHE ¥ POJIb PU3UKU B PELICHUH ATUX TPOOJIEM;

® peuarh MPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE M PAacyeTHbIC (U3MUECKHE 3a/aud C BBHIOOPOM (H3NUecKOn
MOJIEIIH, UCTIOJIB3YsI HECKOJIBKO (PU3UUECKHUX 3aKOHOB MM (POPMYJI, CBSI3bIBAIOIINX M3BECTHBIC (PM3MUECKUE BETUIHUHbI;

® OOBSCHATH MPHUHIMITBI PAOOTHI U XaPaKTEPUCTUKU M3YUSHHBIX MaIlMH, TPHOOPOB M TEXHUUECKHX YCTPOHCTB;

® OOBSCHSTH YCJIOBHSI NPUMEHEHUST PU3NYECKUX MOJIENEH MpH pelieHnn (U3MYeCKUX 3a/1a4, HAXOAUTh aJICKBATHYIO
NPE/JIOKEHHOM 3a/aue (PU3UUECKYI0 MOJelb, paspeliarb MnpodjeMy Kak Ha OCHOBE MMEIOIIMXCSl 3HAHWH, Tak U IpH
MOMOIIH METO/I0B OLICHKH.

dusmka m eCTeCTBeHHO-Hay‘-IHbIﬁ MeTo4 NOo3HAHUA npupoabl

IIpenmMeTHbIe pe3yIbTaThl OCBOCHUS TEMBI IIO3BOJISIIOT:

— J1aBaTh ONpeJeNeHHs MOHATHH: pu3nyeckas BeJMUUHA, GU3MUECKUI 3aKOH, HAYYHAas TUIIOTE3a, MOJIEIb B (DU3MKE,
3JIEMEHTapHAs YacTUIa, (pyHJaMEeHTaIbHOE B3aUMOJICHCTBHE;

— MPUBOANTH NTPUMEPHI 0OBEKTOB H3yUeHNUS (PU3NKH; 5

— TPUBOAMTH 0a30BbIC (PU3MUECKHUE BEIWUMHBI, KPATHBIE U JOJBHBIC SJANHHIBI, OCHOBHBIC BU/BI (hyHIAMEHTAIBHBIX
B3aMMOJICHCTBUI, UX XapaKTEPUCTUKH, PAINyC ICHCTBHUS;

— OIHUCHIBATH M IPUMEHSTH METO/Ibl HAYYHOTO HCCIICIOBAHUS B (DH3HKE;

— JlenaTh BBIBOJBI O TPAHMIAX MPUMEHIUMOCTH (PU3NIECKUX TEOPUH, NX IPEEeMCTBEHHOCTH, CYIIIECTBOBAHNH CBSI3€H 1
3aBHCHMOCTEH MEXTY GU3NIECKUMHU BETHINHAMI;

— pa3nuyaTth TOpsSMBIE W KOCBEHHBIE H3MEpeHHS (U3NYECKUX BEIUYMH; IIOHHNMATh CMBICT aOCOJIOTHOH W
OTHOCUTEJILHOH MOIPEIHOCTEN U3MEPEHMUS;

— HWHTEPIPETHPOBATh PU3NIECKYIO0 HH(POPMALUIO, TOITYUYCHHYIO U3 PAa3HBIX HCTOYHUKOB.

MexaHuka

HPCJIMCTHBIC PE3YIBbTAThl OCBOCHUSA TEMBI ITO3BOJIAIOT!:

— JaBaTb OIPCACIICHUSA MMOHSITUN: MEXaHUYECKOe JABWXCHUC, MaTCpUaIbHAasA TOYKA, TCJIO OTCUCTA, CUCTEMA OTCYETA,
TPACKTOPUs, IMOCTYHNATCIbHOC MABUIKCHHUE, BpallATCIbHOC ABUIKCHHUE, PaBHOMCEPHOC HpﬂMOJ’IHHCﬁHOC JABHIKCHUC,
PAaBHOYCKOPCHHOC HpﬂMOJ’IHHCfIHOe JABUXCHUC, CBO60,HHO€ HaJCHUC, OTHOCHUTCIBbHOCTh MCXAaHHUYCCKOI'O JBMIKCHUA,
HHEpLUAJIbHAsA CHUCTEMA OTCYUETA, WHEPTHOCTH, LCHTP TAKECTH, HEBECOMOCTDL, ICPErpy3Kd, LHCEHTP MacCC, 3aMKHYTas
CUCTEMaA, PCAKTHUBHOC JABUKCHUC, YCTOﬁqHBOG, HCYCTOfIQHBOC u 6e3pa3nnqﬂoe paBHOBECHUA, [a6COJIIOTHO yl'[pyl“I/Iﬁ u



aBCOITIOTHO HeyIpyruii yaapsi], aGCONIOTHO TBEpHOE TEO, THAPOCTATHYCCKOE NABICHHE, KONeGATEIBHOE IBIKCHHE,
KoJsieOaTeNbHasl CHCTEMa, BBIHY)KACHHBIC KOJIEOAaHUs, MEXaHWYECKHI pE30HAHC, BOJIHA, BOJIHOBAs IOBEPXHOCTb, JIyd,
MYy3bIKaJIbHBIH TOH;

— WCIIOJIb30BaTh TAOJUYHBIH, TpadUUECKUN 1 aHATUTHYECKUIA CII0COOB! ONMCAaHNsI MEXaHUUECKOTO JBHKEHUS;

— aHaNIM3UpOBaTh TIpaUKH pPAaBHOMEPHOTO UM PABHOYCKOPEHHOIO IPSMOJMHEHHOIO JIBW)KEHHH, YCIIOBHUS
BO3HHMKHOBEHHS CBOOOIHBIX KOJEOaHWII B KoJeOaTesNbHBIX CHCTEMaX, 3aBUCHMOCTH TPOCKIHMH CKOPOCTH U YCKOPEHHUS
TapMOHMYECKH KOJIEOIIoIeiics TOYKH OT BPEMEHH, IPOLECCHI NMPEBPAIIECHNUS IHEPTUH NPH TAPMOHNYECKUX KOJICOaHMUX,
MOTEPH SHEPTUH B PEATBbHBIX KOJIEOATENBHBIX CHCTEMaX, OCOOCHHOCTH PACIpPOCTPAHCHMS MOMEPEUHBIX U IPOFOJIBHBIX
BOJIH B CpeJlaX, 3BYKOBBIX BOJIH, OCHOBHBIC XapaKTEPUCTHKHU 3BYKa;

— TPUBOAWTH ONPECICHUS (PU3NIECKUX BEIUUUH: MEPEMEIIECHNE, CKOPOCTh, MPOWICHHBIN MTyTh, CPEAHAS CKOPOCTH,
MTHOBEHHAsl CKOPOCTb, CPEIHSS MyTeBass CKOPOCTh, CPEJHEE YCKOPEHHNE, MTHOBEHHOE YCKOPEHHE, YCKOPEHNE CBOOOIHOTO
MaJICHNs, TIEPUOJ M 4YacToTa OOpalIeHUs, yrioBas CKOPOCTb, HEHTPOCTPEMHUTENBHOE YCKOPEHHE, Macca, CHla, CHia
TSXKECTH, NepBasi KOCMUYECKas CKOPOCTh, CHJa YHNPYTOCTH, BEC Tejla, CHIa TPEHUS TOKOs, CUIa TPEHUS CKOJIbXKEHUS,
UMITyJIbC MaTE€pHAILHON TOYKH, paboTa cmibl, MoirHocTh, KII/| MexaHM3Ma, MexaHM4YecKash SHEprus, KHHETHYECKas
SHEprysl, MOTCHIUAIbHAS YHEPT s, MOMEHT CHIJIBI, TICUO CHJIBI, CHJIA JIABJICHHS, CHila ApXUMeZa, Nepuo/, yacTora u (asa
KosieOaHMH, JUTMHA BOJHBI M CKOPOCTh €€ PaclpOCTPaHEHHMs; 3aIMChIBATh CIMHMIBI U3MEPEHHsl (PU3NUECKUX BEIMYHMH B
CH;

— QopmynupoBaTh: 3aKOH CJIOXEHHMS CKOPOCTEH, NPHUHLMII (3aKOH) HWHEPLUUH, 3aKOHbI HBIOTOHA, NPHUHIMIT
CYNEPHO3UIIMN CHJ, NMPUHIOUI OTHOCHUTENbHOCTH ['ammies, 3akoHbsl Kemuepa, 3aKOH COXpaHEHHsS HMITYJIbCA, 3aKOH
BCEMHPHOTO TATOTEHHUS, 3aKOH ['yka, TeopeMy O KHHETHYECKOW SHEpruM, 3aKOH COXPAHCHHUS MEXaHWIECKOW SHEPTHH,
IIEpBOE U BTOPOE YCJIOBHS PaBHOBECHS TBEPJAOTO TeNa, NPUHIUII MUHHUMYyMa MOTCHIUAILHOW 3Hepruu, 3akoH [lackans,
3aKOH ApXHUMeJa, YCJIOBUE TU1aBaHus Tell, [ypaBHeHue bepHyiu];

— BBIJCHATH OCHOBHBIC TIPH3HAKM (U3MUCCKUX MOJEIEH, HCIIONB3yeMbIX B MEXaHHKE: MaTepuajbHas TOYKa,
MHEpLHUallbHasl CHCTeMa OTCYeTa, CBOOOHOE TeJI0, 3aMKHYTasl CHCTeMa, a0COJIIOTHO TBEPJOE TeIO, HACaIbHAS JKHKOCTb,
rapMOHHYECKUE KoJeOaH!s, IPYKUHHBIN MasTHUK, MaTEMaTHUECKUI MasTHUK;

— OINHUCHIBATh AKCIIEPUMEHTHI: MO H3MEPEHUIO KOA(PPHUIUCHTA TPEHUS CKOJBKEHUs, [0 HM3YYCHHIO OCHOBHBIX
MOJIO)KEHUH CTaTHMKM W THAPOCTATHUKH, MO HAONIOJCHUIO M HM3YYEHHMIO OCOOCHHOCTEH K0Je0aTelbHOro M BOJHOBOTO
JBIDKeHUH; QyHIaMeHTanbHble onblThl [ anunes, KaBenauma u ap.;

— [paccMaTpuBaTh JIBM)KEHHE Teia, OpPOILIEHHOTO TOPU30HTAIBHO U IO/ YIJIOM K TOPU30HTY, BOBHUKHOBEHHUE CHIIBI
COIIPOTUBIICHUS TIPH JBIDKCHWH TEJN B JKUAKOCTAX M ra3ax, AMHAMHUKY IBIDKCHHUS Tela MO OKPYXHOCTH, YCTPOICTBO,
NPUHONN ACHCTBHSA M TNPUMEHEHHWE PEAaKTHUBHBIX JBHUTraTeleil, TeopeMy O IBI)KCHHH LEHTpPa Macc, JIAMHHApHOE H
TypOyJICHTHOE TE€UEHHE XUIKOCTH, UCIIOIb30BaHNE ypaBHEHHs BepHYIIN B TEXHUKE, BOSHUKHOBEHHE ITOJBEMHOMN CHIIBI
KpbUIa caMOJIeTa, aBTOKOJICOAHHS|;

— OIpPEIEITh TOJIOKEHNE Tella Ha IUIOCKOCTH B JII000H MOMEHT BPEMEHH, PacCMaTpUBAaTh CBOOOIHOE Ma/ICHHUE Tel
0e3 HavaJIbHOW CKOpPOCTH, NpeoOpazoBanHus [amuies, IBIKCHHWE Tella MO OKPY)KHOCTH € IIOCTOSHHON MO MOJIYJIIO
CKOPOCTBIO, OCHOBHYIO (TIpsiMyr0) W OOpaTHYIO 3aJjaud MEXaHWKH, JBW)KCHHE HCKYCCTBEHHBIX CIYTHHUKOB 3eMIH,
OCHOBHBIE CBOIICTBA PabOTHI CHIIBI, KHHETUYECKOM YHEPTUH, OTJINYHSA MOTEHIMATBHON SHEPTUH OT KWHETHYECKON SHEPTHUH;

— [BeBoguTH 3akoH Ilackains], mosmyuaTh ypaBHEHUS ABMIKEHHUS TPy3a Ha MPY)KHHE U JABWKCHHS MaTEMaTHYECKOTO
MasiTHHKA;

— 3aIMChIBaTh KWHEMAaTHYECKHE YPABHEHUS PAaBHOMEPHOTO M PABHOYCKOPEHHOTO MPSMOJIMHEHHOTO ABYKCHHS,
PaBHOMEPHOTO [BIDKEHHS II0 OKPYXKHOCTH, ypaBHEHHE TapMOHHUYECKHX KOJICOAHMH, YypaBHEHHE JBIDKCHHUS UL
BBIHY/ICHHBIX KoJIeOaHUH, (OpMyIIbI 471 pacdeTa MeproI0B KoeOaHUi IPYKMHHOTO U MaTEMAaTHIEeCKOTO MasTHUKOB;

— pa3nMyaTh reOlEHTPUYECKYIO U TeIIMOLEHTPUIECKYIO CHCTEMbI OTCUETa;

— MPUBOAWTH 3HAYCHMS: YCKOPEHHMs CBOOOAHOTO TajaeHHs BONM3M MOBEPXHOCTH 3eMIIM, T'PaBUTALOHHON
[IOCTOSIHHOM, NEPBOM U BTOPOM KOCMUYECKUX CKOPOCTEH JI1s1 3eMJIu;

— MPUMEHATH IOJyYCHHBIC 3HAHUS HPH OIMCAHWUHM YCTPOWCTBA W INpPHWHIMIA AEHCTBHS NpHOOpPOB (Hampumep,
JMHAMOMETPA), NIPU OOBACHEHUU SIBJICHUH, HA0MI0aeMBIX B IPUPOJIE U ObIEY (HapUMED, POJIb CUIl TPEHHS B JBUKEHUH
TeJ1), IPU PELICHUH 3a/1a4.

MOJ'IEKy.HFIpHaSI d)M3MKa n TepMmoaoMHamMuKka

IIpenmeTHbIE pe3ynAbTaThl OCBOEHUS TEMBI TO3BOJISIOT:

— J1aBaTh OIIPEJCIICHNUS MTOHATHI: TEPMOJIMHAMHYECKasl CHCTEMa, TEIUIOBOE (TepMOJMHAMUYECKOe) paBHOBECHE, a0Co-
JIOTHBIA HYJIb TEMIIEPATYypbl, W30IMPOIECC, M30TEPMHUUYECKUH, WM300apHbIM, M30XOPHBIM M aauadaTHUecKHil MpPOIECcCHl,
TEII000OMEH, TeIIOM30JIMPOBaHHAsl CHCTeMa, TeIUIOBOW JIBUTaTesdb, 3aMKHYTBIH [UKJI, HEOOpaTWMbIH mporecc,
HACBILLEHHBIN I1ap;

— TIPUBOIHTH ONpeNeNeHns GU3NIECKUX BEITMYUH: OTHOCHUTEIbHAS MOJICKYIIIpHAs (MM aTOMHAs) Macca, KOJHIECTBO
BEIIIeCTBa, MOJIIPHAs Macca, TeMIIepaTypa, BHYTPEHHSS SHEPT S HICATBHOTO Ta3a, CPeAHEKBapaTHIHAs CKOPOCTh, Hanbo-
Jiee BEpOsATHAS CKOPOCTb, KOJIMYECTBO TEIJIOTHI, YEIbHAs TEINIOEMKOCTh BEIIECTBA, TEINIOEMKOCTD TeJd, MOJSAPHAs TEIIO-
emKocTh BemecTBa, KII/l TenoBoro gBuraresns, yaeiabHas TEIJIOTa TapooOpa3oBaHuUsl )KUAKOCTH, a0COTIOTHAS U OTHOCH-
TeJNbHAs BIAXKHOCTH BO3IyXa, TOYKA POCHI, [[TOBEPXHOCTHAS DHEPTHs, JaBICHHE HACBIIICHHOTO Mapa], yAeIbHas TEIuIoTa
TUIABJICHHMST; 3aITMCBIBATh €IMHULBI M3MEpeHHs pu3ndecknx BennanH B CU;

— (opMynupoBaTh U OOBSICHATH OCHOBHBIC ITOJIOKEHUSI MOJIEKYJISIPHO-KHUHETHYECKOI TEOPUH CTPOCHHMS BEIIECTBA;

— Ha0moaaTh M OOBSICHATH SBJICHUS: OPOYHOBCKOE JBIKEHHE, AN Qy3ns, NCIapeHne, KOHJeH calus, cyonmmanus,

I B kpamparHHX CKOOKAX yKasaHH IUNAKTUYECKME EIMHMLE, PACCMAaTPMBAEMHE IPY PaCHMPEHHOM M3YydYeHUM
Kypca ¢uaumku (3 U B HEOeJo) .



KUIICHUE, TUIABJICHNE, KPUCTAIUTU3ALNS, aHU30TPOIHS MOHOKPHCTAILIOB;

— KJaccuUIMpOBaTh arperaTHble COCTOSIHUSI BEIIECTBA, XapaKTepPH30BaTh W3MEHEHMS CTPYKTYPbl arperaTHbIX
COCTOSTHHH BEIIECTBa NPpH (ha30BbIX NEPEX0/Iax;

— (dopMynupoBaTh: HyJICBOH 3aKOH TEPMOANHAMUKHY, 3aKOH boiii—Mapuorra, 3akon ['eii-Jlroccaka, 3akon Ilapis,
00beIMHEHHBIN ra30BbIi 3aKOH, 3aKOH J{a/lbTOHA, 3aKOH COXPaHEHUS SHEPTHH, TIEPBbI 1 BTOPOI 3aKOHBI TEPMOANHAMHUKHY;

— TMOHMMAaTh CMBICK: ypaBHeHHs KiamelipoHa, ypaBHEHUs COCTOSIHMS MJealbHOro rasa (ypaBHeHHs MeHpeneeBa—
Knanetipona), ocHoBHOTO ypaBHeHnss MKT, ypaBHeHHs TerioBoro OaaHca;

— BBIACTATH OCHOBHBIC TPHW3HAKH (U3WYECKUX MOJENel, WCIONB3yeMBIX B  MOJCKYJSIpHOW  (usmke:
TepPMOAWHAMHYECKAs CHCTEMa, PABHOBECHOE COCTOSIHHE CHCTEMBI, pABHOBECHBIH MPOIIECC, TEIUIOM30JIMPOBAHHAS CHCTEMA,
HJeaJIbHBIN ra3, uieaabHbld TEIUIOBOM IBUTraTelNb, UK KapHo;

— HCIIONB30BAaTh CTATUCTHYCCKUHA MOIXOM JJIS ONHCAHMSA TOBEICHHS COBOKYITHOCTH OOJBIIOTO YHCIA YacTHII,
BKITIOYAIONTUI BBEICHHE MUKPOCKOIMMYECKHMX M MAaKPOCKOMMYECKHX IapaMeTpPOB; TEPMOIUHAMHUYECKANH METOJ TIPH
PAaCCMOTPEHHUHU CBOMCTB MaKPOCKOIMMUECKUX T 0€3 MPEICTABICHUI 00 UX BHYTPECHHEM CTPOCHUH;, YPABHEHUC TCILLIOBOTO
OanaHca IpU PEIICHUH 3a]1ay;

— OIHUCHIBATh SKCIICPUMCHTBI: [10 HAOIIOJCHUIO U U3YUYCHUIO U30MPOLICCCOB, 10 H3MEPCHHIO YICIBHON TEIIOEMKOCTH
BCIICCTBA; OMNBITHI, WUIIOCTPUPYIOIIUE HM3MCHEHHUC BHYTPCHHCW OHEpPrHMM Tejla TMPHU COBEPIICHHH pPaldOTEHI;
¢dbyrnamenTansabie onblThl LTepHa, [xoyns u ap.;

— OOBSCHATH Ta30BBIC 3aKOHBI HA OCHOBE MOJICKYJSPHOKHHETUYECKON TEOPUH CTPOCHHS BCIICCTBA, 3aBUCUMOCTH
JTABJICHUS Ta3a OT KOHIICHTPAIUU €Tr0 MOJICKYII W TEeMIIepPaTyphl, CBSA3b TEMIIEPATyphl U CPEeIHEH KMHETHYECKOW SHepTHH
XaOTHYCCKOTO JBIKCHHS MOJEKYJ, CTPOCHHE W CBOHCTBA TBEPABIX M aMOpP(GHBIX Tel, rpadudeckuil cMBICT padoTHI,
HEBO3MOXXHOCTh CO3[aHHWsI BEYHOTO JBUTATENs, HEOOPAaTUMOCTh TEIUIOBBIX SBICHWH, WWKI KapHo, mporeccsl,
MIPOUCXOSIINE B UACATHHON XOJIOIIIFHON MamiHe, padoTaromiel mo nukiy KapHo, 3aBHCHMOCTh TeMITEpaTyphl KATICHHS
JKHJIKOCTH OT BHEIIHETO JaBJICHUS,

— [paccMaTpuBaTh 3aBUCHMOCTH BHYTPCHHCH SHEPrHM HACAJIBHOTO ra3a OT YHCJIa CTCNEHEH CBOOOIBI MOJCKYI,
CBOMCTBa KHUAKOCTEH, MOBEPXHOCTHOE HATSIKEHWE, KaNWJUIAPHBbIC SBJICHMS, CMAauMBAaHWE W HECMadyMBaHHUE, TEIIOBOE
pacimpeHue KUJIKOCTeH U TBEPBIX Tell, TEIIOEMKOCTh ra3a B U30MPOIleccax, M30TePMY peallbHOTO rasal;

— TPUMEHATH NEPBBIA 3aKOH TEPMOJAMHAMUKH K M30IIPOLIECCaM;

— [obcyxknaTh yBenudeHue oobemMa BOJIbI IIPH €€ 3aMep3aHuu |;

— o00cyXxJaaTh NMpUMEHEHHE aJnabaTHUeCKUX IPOLECCOB B TEXHHUKE (MPUHIMI ACHCTBUSA TU3ENBHOTO JBUTATENd),
9KOJIOTHYECKHUE MPOOIIEMBI CTIONIF30BaHMS TETUIOBBIX MAITH, 3HAYEHUE BIAKHOCTH BO3yXa B KU3HH YEIIOBEKA;

— NPUBOJUTH 3HAYEHUSI: IOCTOSIHHON ABOrazpo, yHUBEPCAIbHOM ra30BOi MOCTOSHHOM, MOCTOsIHHOM BosbiMana;

— TMpPUMEHSTHh IONyYCHHBIC 3HAHUS TP ONHCAHWU YCTPOWCTBA W MPHHIIUIA JCHCTBUS TNPUOOPOB (HAIpUMep,
TepPMOMETpa, KaJIOPHIMETpPa, KOHICHCAIMOHHOTO TUTPOMETPA, BOJIOCHOTO THUTPOMETpa, IICHXPOMETpaA), TETUIOBBIX MAIIIHH,
pu 00BSICHCHUH SIBJICHUH, HAOIIOJACMBIX B PUPOJIC U OBITY, IPH PEIICHUU 3a/1a4.

AnekTpoanHamMuka

[TpeaMeTHBIE pe3ysIbTaThl OCBOCHHS TEMbI O3BOJISIOT:

— JlaBaTh OIPEJCNICHUs] MOHATHN: dJEKTPHU3ALMA Tell, JISKTPHYCCKH W30JIMPOBAHHAS CHCTEMa TeJ, JJICKTPHYECKOe
HoJIe, JIMHUM HANPSDKEHHOCTH AJICKTPOCTATHYECKOTO TI0JIsI, OJHOPOJIHOE 3JIEKTPHYECKOE I0Jie, SKBUIOTCHLHATbHAS
MOBEPXHOCTh, CBOOOJHBIE M CBSI3aHHBIC 3aps/bl, KOHICHCATOp, IOJSIPU3ALMSA JHAJICKTPUKA, OJICKTPOCTATHYECKAs
MHIYKUHMS, DICKTPUYECKUI TOK, CTOPOHHUE CHJIBL, 3JCKTPOJIUTHYCCKAs IUCCOLMALNS, WOHM3AlMs ra3a, MarHHTHOE
B3aMMOJICHCTBHE, JIMHUM MArHUTHOW WHIYKIMH, OJHOPOJHOEC MATHHTHOE II0J€, OJIEKTPOMAarHWUTHAas WHIYKLHS,
WHIYKIMOHHBIA TOK, CaMOMHAYKLHs, KOJEeOATeIbHBI KOHTYP, BBIHYXKJICHHBIC JJICKTPOMATHUTHBIC KOJeOaHHS,
MIepEeMEHHBIH TOK, [pe30HAHC B IIEIH IEPEMEHHOT0 TOKa ], SJIEKTPOMArHUTHOE I10JIe, SJICKTPOMAarHUTHAs BOJIHA, MOYJISILHS,
JIMH3a, TJaBHBIA (DOKYC JIMH3BI, ONTHYECKUH LEHTP JHMH3bI, (OKalbHas NMAOCKOCTh JIMH3BI, aKKOMOJALHUS, IUCIIEPCHS,
nuHTep(depeHIIns, KOTepEeHTHbIE HCTOUYHUKH CBeTa, AU(PPaKIusl, [€CTeCTBEHHAs CBETOBAsl BOJIHA;

— TIPUBOJUTD ONpe/eieHus HU3MIECKUX BEIMUMH: 3JICKTPUUYECKUI 3apsi]], DIEMEHTAPHBIN JIEKTPUYECKUH 3apsii, Ha-
MPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO OIS, AUIISKTPHUYECKasi IPOHUIIAEMOCTh CPEJibl, [TOBEPXHOCTHAS IUIOTHOCTD 3apsijal,
MOTEHIHNAJ 3JIEKTPOCTATHYECKOI'0 IOJIsL, PA3HOCTh MOTEHINAJIOB, 3JIEKTPOEMKOCTh YEeAUHEHHOTO IPOBOAHUKA, HIEKTPOEM-
KOCTh KOHJIGHCATOpa, CHJIa TOKa, CONPOTHBIIEHHE IPOBOAHHUKA, YJEIBHOE CONPOTHBICHUE IPOBOJHUKA, padora M
MOIIHOCTh 3JIeKTpH4ecKoro toka, JJ[C ucTouyHuKa TOKa, MOJYJIb MAarHUTHOW MHAYKIMH, cuia Amrepa, cuia JlopeHna,
MarHuTHas MPOHHUIIAEMOCTb CPEJIbl, MArHUTHBIH TIOTOK, MHAYKTHBHOCTb KOHTYPA, JICHCTBYIOIINE 3HAYECHUSI CHUIIBI TOKA U
HalpspKeHUs], [eMKOCTHOE CONPOTHUBIICHHE, WHIYKTHBHOE CONPOTHBIICHHUE, MOJHOE CONPOTUBIICHNE HEIH|, KOAQPHUIIUEHT
TpaHcopmanuy, AIMHA U CKOPOCTb PACHPOCTPAHEHMS AJIEKTPOMATrHUTHOM BOJIHBI, WHTEHCHUBHOCTbH 3JEKTPOMArHUTHOM
BOJIHBI, a0COJIFOTHBIA ¥ OTHOCHTEJbHBIN TOKA3aTeNN MPEIOMIICHUsI, [IPeJebHbBIA Yroi MOJHOr0 OTpakeHus|, GOKycHOe
paccTosiHie W ONTHYECKasl CHila JIMH3bI, JIMHEHHOE YBEJIIMYEHHE TOHKOW JIMH3BI, YroJl 3peHUs], [YIriioBoe yBeJIMYEHHE];
3aIMChIBATh €AMHUIIBI U3MEpeHust hpusndeckux BeaunduH B CU;

— 3anuchiBaTh (POPMYIIBI OIIPEICIICHHS YHEPIHHU 3apSHKEHHOTO KOHJIEHCATOpa U 00bEMHO TNIOTHOCTH DJIEKTPUYECKOTO
T0JIs, PHEPTUM MarHUTHOTO IOJIA TOKa, [3akoHa OMa AJis LeNM NepeMEHHOro TOKal; Mojiydarh (OopMyiy Ul pacdeTa:
paboTHl CHJI OZHOPOJHOTO JIEKTPOCTATHYECKOTO IIOJIS, [€MKOCTH INIOCKOTO KOHJIEHCATOPAa, CKOPOCTH YIHOPSIOYEHHOI'O
JIBIDKEHUS 9JIEKTPOHOB B IIPOBOJIHHKE];

— paccMaTpuBaTh OCHOBHBIE CBOWCTBA 3JIEKTPUYECKUX 3apsii0B, CMbICT TEOPUH OIM3KOAEHCTBUS U JTAJIbHOACHCTBUS,
OCHOBHBIE CBOMCTBa 3JIEKTPUUECKOTO IIOJIS, CBS3b MEXAy pabOTOH CHII OJHOPOJIHOIO 3JEKTPOCTATHYECKOrO OIS U
MOTEHIMAJIBHOW DHEPrHed TOYEYHOTO 3apsija, [JSHEPrui0 B3aWMOJICHCTBHS TOUYCYHBIX 3apsioB], CBSI3b  MEXKIY
HAaIpPsDKEHHOCTBIO DJICKTPUYECKOTO0 MOJIS M PAa3HOCTHIO IMOTCHLMANOB, [NOTCHIHMANT MO Pa3IMYHOW KOHQUTypaluu



3aps0B], CBOMCTBA NMPOBOJHHUKOB M JIUAJICKTPHKOB B 3JIEKTPOCTATUYECKOM IIOJIE, [ITOCIEIOBATEIbHOE U IMapajlIeIbHOC
COCIUHEHUS KOHJAEHCATOPOB], MAEHCTBUSA DIEKTPUUYECKOrO TOKA, IOCIEIAOBAaTENbHOE, MNapajIeIbHOE M CMELIaHHOE
COCAMHEHUSI NPOBOJHHMKOB, MAarHUTHBIC CBOWCTBa BEIIECTBA, OCHOBHBIC CBOMCTBA BHUXPEBOIO AJIEKTPUUECKOIO IIOJI,
[BosumkHOBeHue D/IC MHAYKIMK B JBHIKYIIEMCS ITPOBOAHUKE], CIIEKTP AJIEKTPOMArHUTHBIX BOJIH, IPUHIMIIBI PAAHOCBS3N
U TEJICBUJICHUS, 3aKOH HE3aBUCHMOCTH CBETOBBIX ITyYKOB, XOJ CBETOBOI'O JIy4ya yepe3 IUIOCKONapaIeIbHYIO UIACTUHKY U
TPEyroJbHYIO TPHU3MY, [sBJCHHE IOJHOTO BHYTPEHHEI0 OTPAXKCHUsI CBETa], INla3 KaK ONTHYECKYIO CHCTEMY, METOJbI
HU3MEPEHHUs CKOPOCTH CBETA, [TIPIMEpPHI HCIIOIB30BAHMS HHTEP(PEPCHIINHT CBETA];

— OOBSCHATH: 3aBHCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIaMH IUIACTHH M PACCTOSHUS MEXKIY
HUMH, BO3HHUKHOBCHHE O3HEPIMH OJIICKTPHUYECKOTO TIONS 3apsHKEHHOTO KOHAEHCATOPA, YCIOBHA BO3ZHUKHOBEHUS U
CYIIECTBOBAHUS SJIEKTPUUYECKOTO TOKA, 3aBUCHMOCTB CONPOTHBICHHUS IIPOBOJHHKA OT TEMIIEPATYpBl, 3JICKTPOHHYIO
MIPOBOANMOCTE ~ METAJUIOB, 3JIEKTPONPOBOAHOCTh JJIEKTPOIMUTOB, JIEKTPONIN3, JJIEKTPUUECKUH pa3psg B Trasax,
BO3HHKHOBEHHE CaMOCTOSATEIFHOTO M HECAMOCTOSATEIBHOTO Pa3psA0B, HOHU3AMUIO AIICKTPOHHBIM YIapOM, SJIEKTPHUIECKUI
TOK B BaKyyMe, BOBHHKHOBEHHE COOCTBEHHOH M NMPHMECHOW MPOBOAWMOCTH MOJIYIPOBOJHUKOB, [IJIEKTPOHHOIBIPOYHBIH
nepexo/i], paJnanuoHHbIe osca 3eMJIi, BOSHUKHOBEHHE DHEPIHMH MarHUTHOTO IOJIsl TOKA, CBOOOIHBIX AJIEKTPOMAarHUTHBIX
KosieOaHMH, CBS3b (PU3NYECKUX BEIHYHMH B hopmyIie
TomcoHa, mpouecchl NpH TapMOHMYECKHMX KOJICOAHMAX B KoOJeOATEIbHOM KOHTYpE, TPEBpALICHUS] JHEPIHU B
KoJieOaTeIbHOM KOHTYpPE, BO3HMKHOBEHHE 3JICKTPOMAarHUTHOM BOJIHBI, CBSI3b (PU3MYECKUX BEIMYUH B (OpPMYJiE TOHKOU
JIMH3BI, TIPABUJIO 3HAKOB IIPH UCIIOJIB30BAaHUU (DOPMYIIBI TOHKOH JIMH3BI, Je(EKThl 3pEeHUSI U X KOPPEKIHI0, 00pa3oBaHue
nHTep(EPEeHINOHHON KapTHHBI B TOHKHX IUIEHKaX, MU(PAKIMIO CBETa Ha JUIMHHOM y3KOW IIend, oOpa3oBaHME ISITHA
[Tyaccona, [BO3HUKHOBEHHE OU(PPAKITMOHHONW KaPTUHBI Ha PEIIeTKe];

— [06cyknaTh SBIEHHE CBEPXIPOBOANMOCTH, (PU3NUECKHIA CMBICT KPUTHUECKOM TEMIIepaTypbl, 00JIacTH IPUMEHEHHS
CBEPXIIPOBOAHUKOB, PA3pAIKy U 3apsIKy aKKyMyJISITOpa, pa3IMdHbIe THITEI CAMOCTOSITEIIFHOTO pa3psiia, CBOMCTBA IUIA3MBl,
cTpoeHHe (EeppOMArHeTHKOB, KPHBYIO HamarHnumBauus ¢eppomarnetnka, KIIJ] Tpanchopmaropa, HpoOM3BOACTBO,
nepeaavy U UCIOIb30BaHUE JICKTPUUECKOI SHEPTHH, SIBICHUE MOJIIPU3AIUU CBETOBBIX BOJIH];

— uW3y4arh JEHWCTBHE MAarHUTHOTO IOJSI Ha TPOBOJHHK C TOKOM, PaMKy C TOKOM M JBIDKYIIYIOCS 3apsDKCHHYIO
YaCcTHIly, MarHUTHOE B3aHMMO/ICHCTBHE IIPOBOJHUKOB C TOKAMHU;

— (dopMynupoBaTh: 3aKOH COXPAaHEHHSI JJIEKTPUYECKOro 3apsijia, 3akoH KysloHa, NPHHIMI —CyNEpIo3ULUH
NIEKTPUUECKHUX TOJICH, [IPUHIMI CYNEepIO3UIIMU JUIsl TOTeHIMana], nepBoe npasuio Kupxroda, 3akon Oma Jis yyacTka
uenu, 3akoH Jhxoyns—Jlenna, 3akon Oma nis moiaHo# nenu, 3akoH Oma it ydacTka 1enu, coaepxkaiiero 3J1C, [3akoH
anexTponmza Papanesi], IPUHIUI CYIEPIIO3NINN MAarHUTHBIX MOJIEH, PaBUiIo OypaBUMKa, IPaBHUIO JEBOW PYKH, 3aKOH
Awmmnepa, 3akoH PDapaznest (JI€KTPOMarHUTHON WHAYKIMH), TpaBuio JIeHna, 3aKOH MPSMOJIMHEHHOTO PacHpOCTPaHEHHS
CBETa, 3aKOH OTPAKCHMS CBETA, 3aKOH IPEJIOMJICHHS CBeTa, NpUHOWIN [IolreHca, yciaoBUs HHTEp(EPEHINOHHBIX
MaKCHMYMOB 1 MUHHMYMOB, TIpuHIHII [ toiirenca—®penenst, ycnorue TuQpakIHOHHBIX MUHUMYMOB;

— [ucnonb30BaTh MPUHLOMI CYHEPIO3WLIMHM 3JIEKTPUYECKUX IMOJEeH NPH ONpEACICHUN HANpPsDKEHHOCTH IO,
CO3/IaHHOTO Pa3IHMYHON KOH(UTYpanuei 3apsIoB];

— MPOBOJAUTH U3MEPEHUSI CUIIbI TOKA, HAMPSIKEHUS M CONPOTHUBIICHHUS B DJIEKTPUUECKOI LIeTIH;

— ONHCHIBATh 3KCIIEPUMEHTHI: 10 AJICKTPU3AIUH Tl U 00BACHATH UX PEe3yIbTATHI; 10 HAOIIOACHUIO CHIIOBBIX JIMHUI
ANEKTPUUYECKOTO TOJs, IO M3MEPEHHIO 3JEKTPOEMKOCTH KOHJEHCATOPa; IO HAOMIOACHUIO TEIJIOBOTO JEHCTBUS
ANEKTPUUYECKOTO TOKA; MO HAOIIONEHUIO KapTHH MarHUTHOTO TIOJIS; MO HAOIIOACHUIO 3JICKTPOMATHUTHBIX KOJeOaHMM; Mo
HAOJIOIGHUIO ¥ HCCIENOBAHHUIO IPSIMOJIMHEHHOTO pPAacIpOCTPAHEHUs, OTPAKEHHS M MPEJIOMIICHHS CBETa, BOJHOBBIX
CBOKCTB cBeTa; pyHaameHTanbHbie onbIThl KynoHa, Opcrena, Amnepa, @apanes, ['epia, lOura, ®penens, HetoTona u ap.;

— TMOJydYaTh W ONHCHIBATH M300paXKEHUs IpeIMeTa, IT0JydaeMOoro ¢ MOMOIIBIO IJIOCKOTO 3epKaja, COOMPAIONX |
paccenBaloIInX JIMH3;

— BBIJIEISATH OCHOBHBIC TMPHU3HAKN (M3MYECKUX MOJIEIICH, HCIOIb3yEeMbIX B AJIEKTPOANHAMUKE M ONTHKE: TOUCUHBIH
3apsi], TPOOHBIA 3apsijl, JMHUHM HANPSHKEHHOCTH 3JEKTPOCTATHYECKOTO IIOJIS, OJHOPOJHOE HIIEKTPOCTATHYECKOE TOJIE,
SKBUIIOTEHIIMAILHBIE TOBEPXHOCTH, MIEKTPOHHBIH ra3, 0JHOPOHOE MAarHUTHOE T0JIe, IMHUHM WHIYKIIMH MAarHUTHOTO TIOJIS,
uJleabHbli KoJe0aTeNbHbI KOHTYD, rapMOHMYECKas DJIEKTPOMArHUTHAs RPIIHA, TOUYEUHBIH MCTOYHMK CBETA, CBETOBOM
JIyd, OTHOPOHASA U U30TPOIHAS Cpefa, INIOCKAst CBETOBas BOJIHA, TOHKAS JINH3A,;

— TPHUBOJUTH 3HAUEHUS: [mocTossHHON Dapajies], CKOpOCTH CBETa B BaKyyMe;

— OIIUCHIBATh TAPMOHHYECKHE AIIEKTPOMArHUTHBIE KOJICOAHUS B IIETAX, COJEpIKAIINX PE3UCTOp, [KOHIAEHCATOpP,
KaTyliky uHayktuHocTH; B RLC-koHTYpe];

— paccMaTpuBaTh YCTPOWCTBO, MPHHIWMN JEHCTBUS W TPUMEPHI HCIONB30BAHUS: AJIEKTPOCKONA, 3JIEKTPOMETpa,
KOHJICHCATOPOB, T'aIbBAHUNYECKOTO AJIEMEHTa, aKKyMYJISITOpa, peocTara, OTeHIIMOMETPa, BAKYYMHOT'O THO0/1a, 3JIEKTPOHHO-
JMy4eBOW  TpyOKHW, OJEKTpPOABUTATENs] ITOCTOSIHHOIO TOKA, [CTPEJIOYHOTO  3JIEKTPOM3MEPUTEIBHOrO  Mpudopa
MarHUTOJIEKTPUUECKON CHCTEMbI, Macc-cieKkTporpada, IMKIOTpoHa], TpaHcdopmaropa, [onTHYeckHX NpPHOOPOB,
JU(PaKIMOHHON pEIIeTKH, MOJSIPOUIOB]; TPHHIMII JEHCTBHS TI'€HEpaTopa IepeMEHHOT0 TOKa, IIOCKOro 3epKala,
[cBeToBOAA, OTpaskaTeNBEHBIX TPU3M];

— IIPUMEHSTH IOJTYYEHHbIE 3HAHUS NMPHU OOBSCHEHHM SIBICHUH, HAOJIONAEMBIX B MPUPOJE WU OBITY, NPH PEHICHUH
3ajad.

OcHoBbI cneuyunansbHon Teopmumn oTHocuTenobHocTn (CTO)

IIpeameTHble pe3ynbTaThl OCBOCHHS TEMBI O3BOJISIIOT:

— J1aBaTh OMpEJEICHHS MMOHATHI: COOBITHE, COOCTBEHHOE BpeMs, COOCTBEHHAS JIJTUHA;

— 00cyXIaTh TPYJHOCTH, BO3HUKAIOIINE TP PACTIPOCTPAHEHUN MPUHITUIIA OTHOCUTEIHHOCTH Ha DJIEKTPOMATrHUTHBIE
SBJICHNUS; CBSI3b MEKIY dHepruei u maccoii B CTO;

— OIHCHIBATH MPUHIMIHAIBHYIO CXeMYy onbiTa Maiikeabco- Ha—Mopiu;



dbopmymupoBath nmoctynarel CTO;

— paccMarpHBaTh OTHOCHUTEIBHOCTB: OJTHOBPEMEHHOCTH COOBITHIA, IIPOMEKYTKOB BPEMEHHU M PACCTOSIHUM;

— 3amnKChIBaTh (DOPMYIIBI ONPEACICHUS PEISTHBUCTCKOTO HMITYJIbCA, IMOJHOW 3Hepruu u dHeprum mokos B CTO;
ocHOBHOH 3ak0oH quHaMUKK B CTO; persiTHBUCTCKOE COOTHOIICHUE MEXKIY SHEPTUEH U UMITYJILCOM.

KBaHTOBas chmaunka

IIpenMeTHBIE PEe3yTBTATHI OCBOCHHUS TEMBI MTO3BOJIIIOT:

— J1aBaTh ONpEACTICHHS MOHATHIL: TeIUIOBOE M3IydeHUE, PoT03((eKT, KOPIMyCKyIIPHO-BOTHOBOH Tyaan3M, H30TOIIHI,
siep- Hasl peakiys, TeeKT MacChl, YHEPTeTHUECKUI BBIXOJ] SICPHBIX PEaKIWi, IemHas sAepHas PeaKus, KpUTHIecKas
Macca, HOHU3UpYIollee U3TyueHHe, [TepMosiIepHas peakiys|, 3eMeHTapHas YaCcTUIA, AHHUTWIISLINS;

— ONHMCHIBaTh KBAHTOBBIE SIBICHUS, UCHONB3Ys (PU3NUYECKUE BEIMYMHBI M KOHCTAHTBI: SHEPTUSl KBAHTA, MOCTOSHHAS
[Tnanka, pabora BbIXOJa AJICKTPOHOB, SHEPTUS M MMITYJbC (POTOHA, DHEPTHsS MOHHM3ALMHM aToOMa, MEPUOJ| MoJypacraja,
3apsiI0BOE U MAaccOBOE 4YHCJa, aTOMHas €JMHHMIA MacChl, SHEPrHs CBSI3M aTOMHOTO sfpa, yAeldbHas JHEPrus CBA3U
ATOMHOTO si/Ipa, K03 OUIIMEHT pa3MHOKEHUSI HEHTPOHOB, TIOTJIOIICHHAS /1033 N3TY4eHHs, MOIIHOCTD MOTJIOIEHHOH J103bl,
SKBHBAJICHTHAs J03a; TPH ONHCAHWU IMPABHIBHO TPAKTOBATh (HU3WIECKUH CMBICT WCIOIB3YeMBIX BEIWYHH, WX
obo3HaueHns W enuHUNB m3MepeHns B CU, HaxoauTe (OPMYINbI, CBSA3BIBAIOIINE NAHHYIO (U3NYECKYIO0 BEIHUYHHY C
JIPYTAMHU BETMYUHAM;

— OOBACHATH KOPIYCKYJSIPHO-BOJHOBOW IyalnW3M CBeTa, SBJICHHE JaBJICHHSA CBETa, THUIOTE3y e bpoiins,
[cooTHOMIEHN: HEompenenenHocTel [ elizenOepra], BOSHUKHOBEHME cepun banbMepa;

— TOHWMAaTh CMBICT KBAaHTOBOW rumoTe3sl [lmamka, moctosHHOW [lmaHka; (QHU3MUECKUX 3aKOHOB: BHEIIHETO
doroaddekra, paToaKTUBHOTO PaClaaa, COXPaHEHHs] YHEPTHH, DIIEKTPHYECKOTO 3apsiia, MacCOBOTO U 3aps0BOrO YHCEI;
paIvoaKTHBHOTO pacria/ia; ypaBHeHus DifHITeHa uis poToaddekra; moctynatos bopa; mpaBuil KBaHTOBaHHS, CMEIICHHS
s anb(da-pacnaga u Oera-pacnanga; OTIMYATH CIOBECHYIO (OPMYJIMPOBKY 3aKOHa OT €ro MaTeMaTHYeCKOi 3amucu;
OOBSICHSTB MX COJIEp)KaHHE HAa YPOBHE B3aUMOCBSI3H (PH3MUECKUX BEJIHUHUH;

— U3y4aTh SKCIEPUMEHTAJIbHO BO3HUKHOBEHHE HEMPEPHIBHOIO M JIMHEHYATOrO CHEKTPOB, SIBIEHHE BHEIIHETO
¢doroaddekra, NPOBOAUTH U3MEPEHUSI ECTECTBEHHOIO paJUallMOHHOrO (h)OHA, UCCIEOBAHUS TPEKOB 3apsKEHHBIX YaCTHIL
o oTorpadusM u 1Ip.;

— OIUCHIBaTh (pyHIaMeHTaNbHBIE ONbITE CToseToBa, Jlebenena, Pesepdopma, bexkeperns u ap.;

— BBIICTATH OCHOBHBIC NMPHU3HAKHN (PH3HMUCCKUX MOJENECH, MCTIONb3YEMbIX B KBAHTOBOW (PH3HKe: aOCONIOTHO YEpHOE
TeJo, MOJIeb aToMa TOMCOHa, TITaHeTapHas MOJETh aTOMa, IPOTOHHOHEUTPOHHAST MOJICNTE aTOMHOTO SI/Ipa;

— 00CY)XIaTh TPUYHHBI «YIbTpa(HONETOBOI» KaTtacTpo(dbl, KpacHyr TpaHuny ¢otodddexra, MoIenbp aroma
Bosiopona 1o bopy, [cBOHCTBa Ta3epHOT0 U3TYICHHUS |, COCTAB PAIHOAKTHBHOTO U3IYICHUS, PU3UUCCKYIO IPHPOTY ainbda-,
Oerta- ¥ raMma-Jyuei, CBOMCTBa SIIEPHBIX CHII, SKOJIOTHYECKHE MPOOJIEMbl, BOSHUKAIOIIME MPU MCIIOJIB30BAHUH ATOMHBIX
anekTpoctanuii (ADC), myTu pemieHus 3TUX MNpoOJIeM, MEPCHEKTUBBI HCIOJIB30BaHUS ATOMHOW [M TEepMOsIEpHON
sHepreTuku], [podnemy YTC], Mepbl 3alMThl OT PaJNOAKTHBHBIX M3Jy4YeHHUH, IPUMEHEHHE PaJHOaKTHBHBIX H30TOIIOB,
KJaccU(UKaIHIO DJIEeMEHTAPHBIX YacTHIl, (PyHaMEeHTaIbHbIE B3aHMOICHCTBUSI;

— paccMmarpuBarh YCTPOWCTBO, IMPUHIMI JEHCTBUS M NPUMEphl HCIOJIb30BaHMS: [BaKyyMHOro ¢QoTtossiemenra,
maszepa], ra3opaspsaHoro cuetynka [ eiirepa, kaMmepsl BuiibcoHa, my3pIpbKOBOH KaMepHl, SIIEPHOTO PEaKTopa, TO3UMETPa;

— TIPUBOJWTH 3HAYCHUS: MMOCTOSHHOM [1maHKa, Macc a1eKTpoHa, MPOTOHA U HEUTPOHA, aTOMHOH €TUHHIIEI MACCHI;

— [OpuMeHSTh OCHOBHBIC IIOJIOKEHHSI M 3aKOHBI KBAaHTOBOM (U3WKH, (UMK aToMa W aTOMHOTO spa Ui
OOBSICHEHUS SIBJICHUA MUKPOMHUpA; aHAJIM3HPOBATH XapaKTep 3aBHCHMOCTEH MeXAy (U3MUSCKUMH BEIHYMHAMHU B ITHUX
3aKOHax |;

— TPUMCHATH IMOJTyYCHHBIC 3HAHUS MPU OOBSICHCHHUH SBJICHUH, HAOTIOMAEMBIX B MPHUPOJIE U OBITY, TIPH PECIICHUA 3a-
Jad.

AnemMeHTbl acTpohU3nKKn

IIpenmMeTHBIE pe3yIbTaThl OCBOCHUS TEMBI IIO3BOJISIIOT:

— TIO3HAKOMHUTHCS ¢ 0OBEKTaMHU M METOAAMHU HCCIIeIOBAHUS aCTPO(UNKH;

— JaBaTb ONpPEJICJICHUS IOHATHI: aCTPOHOMMYECKAsl €JMHHULA, COJIHEYHAsl aKTUBHOCTb, TOAMYHBIA Iapajulakc,
CBETOBOM 'O, MapceK, raJlakTHKa, [KPUTHIeCKask INIOTHOCTh BeeneHHoi|;

— paccMmarpuBaTh (U3NYECKYIO MPHUPOAY ITAHET 3€MHOW TPYMIbI, IUIAHET-THTAaHTOB M Manbix Ten CoaHedHOI
CUCTEMBI;

— MPHUBOJUTH NPUMEPHI ACTEPOUIOB, KAPIUKOBBIX MJIAHET, KOMET, METEOPHBIX IIOTOKOB, [TUMNOB rallakKTUK, aKTUBHBIX
rajaKTHK];

— 00cyXJaTh rurnore3y npoucxosxaeHus CoITHEUHONW CHCTEMBI;

— OILIGHMBATh PACCTOSHUS 10 KOCMHUYECKHX OOBEKTOB, MCHOJIB3Ysl MOHSTHUS: aCTPOHOMHMYECKasi €AMHHIA, CBETOBOM
roJ, apceK;

— paccMaTpuBaTh CTPOEHHUE CONTHEYHOW aTMOCHEPHI, TPUMEPHI IPOSIBICHISI COTHEYHOW aKTUBHOCTH ¥ €€ BIMSAHUSA Ha
[IPOTEKAHUE IIPOLIECCOB Ha Hallel IIaHeTe, CTpOoeHue Haulel ["anakTuku, 3BOMIOLMI0 BeeneHHON, UCob3ysl 3JIEMEHTHI
Teopuu bonb11oro B3peIBa;

— OIMCHIBATh T'€OLEHTPUUECKYIO U MEJIMOLEHTPUUECKYIO CUCTEMbBI MUPA, IPOTOH-IIPOTOHHBIN LIUKII, IPOUCXOIAIINN B
Heapax CoiHIIA, PBOJIONMIO 3BE3JI, MCIONB3Ys auarpammy ['epil- mmpyHra—Paccena, KpymHOMacmITaOHYIO CTPYKTYpY
Bcenennoii;

— 3amuchlBaTh U aHAIM3UPOBATh: 0000IIEHHBIH TpeTnil 3akoH Kemiepa, 3akon Credana — bonbiMana, 3akoH



Xab0u1a;

— CpaBHMBATbh 3BE3/Ibl, UCIIOJB3YSl CIEAYIOIINE TapaMeTpbl: Macca, pa3Mep, TeMIepaTrypa NOBEPXHOCTH;

— YKa3bIBaTh OCOOCHHOCTH: HEUTPOHHBIX 3BE3[l, IIYJIbCAPOB, YUCPHBIX JIbIP, IEPEMEHHBIX, HOBBIX H CBEPXHOBBIX 3BE3/I,
9K30ILJIaHET, PACCESIHHBIX U IIAPOBBIX 3BE3[IHBIX CKOTUICHUH, [TEMHOI MaTepuH, TEMHOM YHEPTUH |;

— MPUBOJNUTH 3HAYCHUS: COIHCUHOM MOCTOSIHHOM, MOCTOSIHHON Xa00:a;

— MPHUMCHSATH MMOJIYYCHHBIC 3HAHUS MPU 00BSICHCHUU aCTPOHOMUYECKUX SIBJICHUN, PCIICHUH 3a]1ay.

OOGecneynTh NOCTHKCHUE IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOW 00pa30BaTENBHOH IPOrpaMMBbI, CO3IaTh
OCHOBY JUIl CaMOCTOSTEIBHOTO YCBOGHHS OOYYalOIIMMUCS HOBBIX 3HAHWH, YMEHHH, BHIOB H CIIOCOOOB NESTEIBHOCTH
JOJDKEH CHCTEMHO-JICSTeIbHOCTHBI MOAX0J. B COOTBETCTBHM € 3TUM MOAXOZOM HMMEHHO AaKTUBHOCTH OOYYalOIMXCS
SBJISICTCS OCHOBOW JOCTIDKCHHS pa3BHBAIONIMX IeJiell oOpa3oBaHWS — 3HAHUS HE IepefaloTcs B TOTOBOM BHIE, a
JIOOBIBAIOTCS] UMH B TIPOLECCE MTO3HABATEIBLHON JIESITEIbHOCTH.

OnHUM M3 ITyTeH TMOBBIMICHUS MOTHBAIMU M 3()(EKTUBHOCTH Y4E€OHOW IEATENLHOCTH B CPEIHEH IIKOJIC SIBIISICTCS
BKJIIOYEHHE OOYHAIOLIUXCS B YUeOHO-UCCIe008AMENbCKYIO U NPOEKMHYIO 0esmenbHOCMb, KOTOpas HMEeT CleIyIoIie
0COOCHHOCTH:

1) uenu u 3a7a4d 3TUX BHIOB JCATCIBHOCTH ONPEACISIOTCS KaK JIMYHOCTHBIMH, TaK U COIMATBHBIMH MOTHBaMH
oOyJaromuxcs. JTO O3Ha4aeT, YTO Takas JeSITENbHOCTh JIOJDKHA OBITh HalpaBjieHa HE TOJbKO HAa MOBBIIICHHE HX
KOMIETEHTHOCTH B IIPEAMETHOM 00JIaCTH ONPEIeICHHBIX YYeOHBIX JUCIUILIMH, HE TOJIBKO Ha Pa3BUTHE HX CHOCOOHOCTEH,
HO M Ha CO3JaHNe IIPOIYKTa, MIMEIOLIETr0 3HAYMMOCTD JUIS JPYTHX;

2) y4eOHO-WCCIeI0BaTEIbCKAS W TPOCKTHAS JEATCIBHOCTh JOJDKHA OBITH OpraHM30BaHA TAKUM 00pasoM, YTOOBI
oOydaromyecss CMOTJIM PEali30BaTh CBOM MOTPEOHOCTH B OOLICHHH €O 3HAYMMBIMH, PEe(EPEHTHBIMH TPYNIaMH
OJHOKJIACCHUKOB, yduTeneil u T. A. CTpos pasiMuyHOrO poja OTHOWICHWS B XOJAE LEJCHANPABICHHOH, MOUCKOBOIA,
TBOp‘IeCKOﬁ u HpOZ[yKTPIBHOﬁ ACATCIBHOCTH, MOAPOCTKH OBJIAACBAIOT HOPMaMU B3aMMOOTHOIICHUM C Ppa3HbIMU JIFOABMU,
YMEHHSMH HEPEXOAUTH OT OJHOTO BUA OOIICHHS K APYroMy, IPHOOPETArOT HaBBIKK MHAWBHUYaIbHON CaMOCTOSTEIbHON
paboThI ¥ COTPYJHUYECTBA B KOJUICKTHBE;

3) opranmszamus y4eOHO-HCCICIOBATCIBCKUX M MPOCKTHBIX pPabOT oOydarommxcss o0OecrneYnBacT COYCTAHHE
Ppa3JIMYHbIX BUJOB MO3HaBaTEIbHOMN JCATCIBHOCTHU. B sTux BUax ACATCIIBHOCTH MOT'YT OBITh BOCTpe6OBaHI)I MPaKTUYCCKU
J00bIe CITOCOOHOCTH CTapIICKIACCHUKOB, PEalM30BaHbl JUYHBIC IIPUCTPACTUS K TOMY WM HHOMY BHIY JIESTEIbHOCTH.

B pesynbpTaTe yueOHO-HCCICA0BATEIBCKON U MPOSKTHON IS TEILHOCTH 00yYaloIUecs MOTy4aT MpeCTaBICHUE:

* 0 (GmIocODCKUX W METOMOJOTHYCCKUX OCHOBAHMSAX HAayYHOHW MAEATENPHOCTH W METOJAaX, NPUMEHSCMBIX B
HCCIICIOBATENBCKOM U IPOSKTHON e TeIbHOCTH;

® 0 TaKWX MOHATHAX, KaK KOHLENIHs, Hay4Has TUIIOTEe3a, METOJ, JKCIICPHMEHT, MOJETb, METOX cOopa M METO.
aHaJIu3a JaHHBbIX;

® O TOM, Y€M OTJIMYAIOTCA UCCIICA0OBAHUS B TYMaHUTapHBIX o6nacmx oT I/ICCHe]IOBaHI/Iﬁ B €CTCCTBCHHBIX HAaYyKaXx;

° 00 UCTOpUH HAYKH;

i 0 HOBEHIIHX pa3paboTKax B 001aCTH HAYKH U TEXHOJIOTHIA;
. 00 3KOJIOrHYecKHX MpodyiemMax 1 crocodax ux perieHuns;

d 0 MPUMEHEHNH (PU3NUECKHUX 3aKOHOB B OBITY U TEXHHUKE.

Boinycknuk cmoscem:

® pemarth 3aJa9, HAaXO/ISAIINECs Ha CTHIKE HECKOIBKUX YYCOHBIX TUCIUTUINH (MEXKIIPEIMETHEIC 3a1a4uH);

® MHCIOJIb30BaTh aJ'II‘OpI/ITM UCCIICJOBAHUS HpI/I peL[IeHI/II/I CBOUX y‘le6HO-H03HaBaTeHLHLIX 3aaa4,

® HCIOJIb30BaTh OCHOBHEIC HpI/IHHI/IHLI HpOCKTHOﬁ JCATCIIbHOCTHU HpI/I peHIeHI/II/I yqe6H0-no3HaBaTeanmx 3aga4 "
3aJ1a4, BOSHUKAIONINX B KYJIBTYPHOU U COIIHATBHON KU3HH;

® TPUMCHATH DJIEMEHTHI MAaTEeMAaTHYECKOTO MOJCIHPOBAHUS TIPH PEIICHUH HCCICHOBATCIBCKUX 3aad; JIIIEMCHTEHI
MaTEeMaTHYECKOTO aHAIIN3a JIJIsl HHTSPIPETAlNU PE3yNIbTaTOB, MOMYYCHHBIX B X0/I¢ YIeOHO-MCCIIeIOBATEIbCKOM pabOTHI.
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C ToukM 3peHus (GOpPMHUPOBAHMS YHHUBEPCAJIbHBIX YYEOHBIX JEHCTBHM, B XOJE€ OCBOCHHUS IPHHIUIIOB YueOHO-
HCCIIeIOBATEIbCKON U TPOECKTHOM 1€ATeNIbHOCTEN 8bINYCKHUK HAYYUMCA.

* (GopMmynupoBaTh HAay4YHYHO THIIOTE3Y, CTaBHTh II€Jb B pPaMKax HCCIICAOBAHHUS U IMPOCKTHPOBAHMWS, HUCXOMAS W3
KyJIbTYPHON HOPMBI U COO0Pa3ysCh ¢ MPEACTaBICHUAME 00 001IeM Oare;

® BOCCTAHABJIMBATh KOHTEKCTbl M MYTH Pa3BUTHUS TOTO WJIM MHOTO BUAA HAYYHOHM JESATENbHOCTH, ONPEAENsisi MECTO
CBOETO UCCIICIOBAHUS WK IIPOCKTa B O0IIEM KYJIBTYPHOM IPOCTPAHCTBE;

® OTCJEXHUBATh U MPUHUMATh BO BHUMAHUE TPEHJbl U TEHJECHUUHU PA3BUTHUS Pa3IMYHBIX BUAOB JESATEILHOCTH, B TOM
quclie HaquBIX, y‘II/ITLIBaTB nux l'lpI/I IIOCTAHOBKE COGCTBQHHBIX ueneﬁ;

® OII€HUBATh pecypcm, B TOM 4YHCJIC U HeMaTepI/IaJ'II)HBIe, TakKue, Kak BpeMH, HGOGXO}II/IMBIG I JOCTHUXKCHUA
MMOCTABJICHHON NN,

® HaxXOoaUTh paSHI/I‘[HBIG UCTOYHUKU MaTepI/IaHLHHX nu HeMaTepI/IaI[BHBIX pCCprOB, Hpe]lOCTaBHSIIOH.U/IX Cpe}lCTBa JJIs1
MIPOBEICHUS MCCIICIOBAHUN U PEaTM3allii MPOSKTOB B PA3IUYHBIX 00JIACTSIX ICATCIFHOCTH YCIIOBEKA;

® BCTyNaTh B KOMMYHHKAIHIO C ACPKATCISIMU PA3JIMYHBIX THUIIOB PECYPCOB, TOYHO M OOBEKTUBHO TPE3CHTYS CBOW
MPOSKT WJIH BO3MOXKHBIC pPE3YJIbTaThl HCCICHOBAHHS, C LEIbI0 O0CCIICYCHHs TMPOIYKTHBHOTO B3aWMOBBITOIHOTO
COTPYTHUYECTBA,

® CaMOCTOSITENTLHO MJIM COBMECTHO C IPYTMMH OJHOKJIACCHUKAMU pa3padaThiBaTh CHCTEMY MapaMeTPOB M KPUTEPUEB
o1eHKH d(P(PEKTUBHOCTH M MPOAYKTHUBHOCTH peAM3AIMH TIPOEKTa WU UCCIIeIOBAHUS Ha KaXJIOM dTare pealu3ainud U 1o
3aBEpIICHUH PaOOTHI;

® QJICKBaTHO OIICHUBATh PHWCKH peau3alldd TMPOEKTa W TPOBEICHHS HCCICIOBAHHMS W TPEIyCMAaTPUBATH ITyTH



MHHUMHA3AIAH 9TUX PHCKOB;
® QJIGKBATHO OICHUBATh IMOCJIEJCTBUS PEaM3alii CBOETrO0 MPOEKTa (M3MEHECHUsS, KOTOPHIC OH TOBJICYET B KHU3HU
JPYTHX JIFOJICH, COOOIIECTB);
® QJIEKBATHO OICHUBAThH JaJbHEHIIICe PA3BUTHUE CBOECTO MPOEKTA WM HCCIICJOBAHUSI, BUICTh BO3MOYKHBIC BapHUAHTHI
MPUMEHEHUS PE3yIbTATOB.
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COAEPXAHME KYPCA

®du3mnkKa n ecTteCTBEHHO-Hay4YHbI MeTOoA NO3HaHUSA NPUPOAbI

Ouznka — ¢yHnamMeHTanbHAs Hayka o npupone. OObekThl m3ydeHus: Gu3uku. HayuHblil MeTO MO3HAHUSI MHpA.
B3anmocBs3e Mexay (GHU3MKOH M JAPYIMMH €CTECTBEHHBIMH HayKaMu. MeTOJbl HaydHOTO HCCIENOBaHMs (DU3MYECKUX
sIBJICHUH. MoJienMpoBaHye sIBJICHUH U MPOIECCOB MpUpobl. Pu3ndeckue 3aKOoHbL. ['paHuIbl IPUMEHHUMOCTH (QU3HYECKUX
3akOHOB. DHU3MUECKHE TEOPUU W TPHHIUII COOTBETCTBUS. M3mepenue dusnueckux BeauduH. [lorpeniHoctd u3MepeHui
¢m3nuecknx BeananH. Ponb 1 Mecto (usnku B HOpMUPOBAHNY COBPEMEHHOW HAYyYHOW KAPTUHBI MUPA U B MPAKTHIECCKOH
JeATeIbHOCTH moeil. [Dusnka u KyasTypa]'.

MexaHuka

Cucrema otcueta. BakHelmme KHHEMAaTHYECKHE XapaKTEPUCTUKH — TIEPEMEIICHNE, CKOPOCTh, YCKOPEHHE.
Kunemarnyeckue ypaBHeHUs. Pa3nnuHble ciocoObI ONMCaHMsI MEXaHHYECKOoro JBbKeHns. OCHOBHas (TIpsiMasi) U oOparHast
3agaun MexaHukH. OCHOBHBIE MOJIeNH Tell U ABWxkeHUH. IlocTynarenabHoe U BpalaTeaIbHOE ABUKEHU Tena. PaBHOMepHOe
U paBHOYCKOPEHHOE IMpSMOJIMHENHHbIe IBIKeHNs. CBoOOIHOE nmajieHue Teil. [/IBrmkeHue Tena, OpOIICHHOTO MO/ YIIIOM K
ropu3oHTy.] OTHOCHUTENBHOCTh MEXAaHMYECKOTO MABIDKEHMS. 3aKOH CIIOXKEHHs ckopocTed. KuHemaTuka ABIKEHHS IO
OKpPY>KHOCTH.

3akoH uHepiuu. IlepBriit 3akoH Helorona. MHepunaneHas cuctema orcyera. MHepTHOCTh. Macca. Cuna. [Ipunnun
cynepno3uuuu cui. Btopoit 3akon Heiorona. Tperuid 3akoH Heiorona. [lpuninun otHocutenbHOCTH [ anumes.
I'paBuTanmonHas cuia. 3akoH BceMHupHOTo TsarorteHns. OnbIT Kasenanma. Crna TskecTr. 3aKOHBI MEXAHUKH W ABHKCHHUC
HeOecHBIX Ten. 3akoHbl Kermtepa. Cuma ympyroctu. 3akoH ['yka. Bec tema. HeBecomocts. [leperpysku. Cuma TpeHus.
[Cuna conporunenus cpepl. JIMHaMUKa IBUKEHUS 110 OKPYKHOCTH. |

Vmmynbe mMaTepuanabHOI TOYKM M CHCTEMBl. 3aKOH COXpaHEHMs HMITylbca. PeakTHBHOE NBI)KeHHE. [PeakTuBHBIC
JIBUTATENIU. Y CIIEXU B OCBOCHUU KOCMHUYECKOTO0 npocTtpancTsa.| Llentp mace. [Teopema o aBmkeHuu mneHTpa mace.| Pabora
cunbl. Momnocth. KITJI mexanusma. Mexanuueckass sHeprusi. KuHermueckas sHeprus. Teopema 00 H3MEHEHUH
KHHeTH4YecKoi »Hepruu. [loTeHnuanbHas sHeprud. MexaHuueckast SHEprus CUCTEMbl. 3aKOH COXpPaHEHUS MEXaHHYECKOU
sHepruu. [ AOCOIFOTHO HEYIPYroe U aOCOTIOTHO YIPYroe COyAapeHus Tel. |

PaBHOBEeCcHE MaTepHalbHOW TOYKH. YCIOBHE paBHOBeCHs TBEpAbIX Tell. Ilnedo um MoMeHT cuibl. LleHTp TskecTH
TBepaOro Tena. Bunbl paBHOBecust TBepaoro Tena. JlasneHue. JaBneHue B JKUAKOCTAX M raszax. 3akoH Ilackans. 3akoH
Apxumena. YcioBue miaBanus Tei. [/[IBmkeHue xuakocteil u razoB. YpasHeHue bepuynnu. TexHHueckne NpUMEHEHHS
ypaBHeHus bepuynmn. ITogbeMHas cuna kpbuia caMolieTa. |

MexaHndeckne KoJeOaHWS W BOJIHBL. XapaKTEPUCTHKH KojeOarenbHOro JBibkeHHs. CBoOOJHBIE KoJeOaHus.
KoneGarenbuble cuctembl. KunHemarnka KosieOaTenbHOTO JBIDKEGHHS. [apMoHMueckne KoiebaHus. JlMHamuKa
KOIeOaTeNnbHOTO [BIDKEHHS. YpaBHEHHME MABIKCHHA Tpy3a Ha MpYXKHHE. YpaBHEHHE MABIDKCHHS MaTeMaTH4eCKOTO
MasTHUKA. [lepronbl KojeOaHMN INPYKMHHOIO M MaTeMaTHYeCKOro MasTHUKOB. llpeBpailieHne OSHEpruu IMpH
rapMOHHYECKUX KOJIeOaHUsX. 3aTyxaroiue kojaeoanus. BoiHykaeHHbIC KoeOanus. Pe3onanc. [ ABTokocOaHusl. |

[Tomepeunsie W mpoaonbHbIE BOJIHBL JlnmuHa BomHBL CKOPOCTH pacHpoCTpaHEHHs BOJIHBL. BomHBI B cpere. 3BYK.
XapaKTepHCTUKU 3BYyKa.

MOﬂeKyﬂilpHaﬂ (*)I/I3I/IKa n TepMmoaonMHamMuKka

MonekynspHo-kuaetndeckast reopuss (MKT) u ee sxcnepumenTanbpHble ppocHoBaHMA. CTpoeHne BemecTBa. Macca n
pa3mepsl Mosekyin. [locrostaaas ABoraapo. TernoBoe qBMKEHHE YacTHIl BeniecTBa. bpoyHoBckoe amxkenue. uddysus.
BsanmMopeiicTBue yacTuil BemecTBa. Moaenu cTpoeHHs ra30B, JKUIKOCTEH U TBEpABIX Tell.

Mogens wuneanpHoro rasza. CTaTHCTHYECKOE ONHMCAHHE WACAIBHOIO Tras3a. TemnoBoe (TepMOIMHAMUYECKOE)
paBHoBecue. Temmeparypa. M3mepenne temmneparypsl. [lkansl temmeparyp. CoiictBa Ta3oB. M3ompormecchl. ['a3oBbie
3aKOHBI. AOCOTIOTHAs TeMIeparypa Kak Mepa CpeIHed KMHETHYECKOW YHEPTHUH TEIUIOBOTO JBMKCHUS YaCTHIl BEIIECTBA.
IMoctosinnas bonbpimana. /laBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHUECKOW Teopuu. 3akoH [lanpToHa.
YpaBHEHHE COCTOSIHUS UIICaIBHOTO ra3a (ypaBHeHue MeHaeneeBa—Kiianeiipona). YHuBepcalbHasi ra30Basi MOCTOSTHHASL.
BuyTpenHss sHeprus uaeanbHoro rasza. MiamMepenue ckopocrel MOJIeKyJ rasa.

CaoiictBa sxuuakocteil. [IloBepxHocTHoe HaTsbkeHune. CmauuMBaHMEe W HecMauyuBaHue. KanwuisipHbele sIBICHUS.
TemoBoe pacmmpenue xxuakocreil.| Kpucramumueckue u amopdusie Tena. [TeruioBoe pacmmpeHne TBEpbIX Tedl. |

PaboTa 1 TernooOMeH Kak criocoObl n3MEHEHHs BHYTpeHHeH sHeprun. KonniecTBo TemoTsl. Y AenbHast TeII0eMKOCTh
BeIlecTBA. YpaBHEHHE TEIIOBOTO Oanlanca. 3aKOH cOXpaHeHHs dHeprud. [lepBbIil 3ak0H TepMoAMHAMHKH. [IpuMeneHme
MEPBOT0 3aKOHA TEPMOJIMHAMHUKU K HM30IporieccaM. AnnabaTuueckuid mporecc. [TemnoeMKocTh ra3a B M30MpoIieccax. |
HeoOpaTMOCTh TETIOBBIX pOIeccoB. BTopoii 3aK0H TepMOTMHAMUKH.

Ternoel mamwmubl. [IpunHuun nedictBus TeruioBoro asurarens. Llukn Kapuo. WaeanbHas xojoauiibHasi MalluHa.
DKOJOTHYECKHE MPOOIEeMbl HCTIOIH30BAHMS TETIJIOBBIX MAITHH.

ArperaTHble cOCTOSTHHSI BemiecTBa. Mcnapenne u koHaeHcanwms. HacwlmeHnsiit map. Kunenne >kuakocTu. Y aenbHas

I B kBa/ipaTHBIX CKOOKAX yKa3aH MaTepUasl, KOTOPHIH He BBIHOCUTCS HA UTOTOBYIO aTTECTALIMIO U U3YYaeTcs
IIPU TPEXUACOBOM IVIAHUPOBAHUHU Kypca (PUBUKHU CTapIIEH IIKOJIBI.



TEIJI0Ta MapooOpa3oBaHms KUAKOCTH. BiakHOCTh Bo3myxa. Todka pocwl. M3mepenne BiaakHOCTH Bosayxa. [M3otepma
peanbHoro rasa.]| [lnaBnenue u KpucTamin3auus BeUlecTBa. Y elibHas TEIUIOTa MIABJICHUS BEIIECTBA.

AneKkTpoanHamMuKa

OnexTpuueckuil 3apsii. DJIEMEHTapHBIH SJEKTPUUECKUIl 3apsa. DNeKTpuszauus Tel. DJIEKTPOCKOI. DIEKTPOMETP.
3aKOH COXpaHEHMs 3JIEKTPUYECKOro 3apsija. TodeuHsle 3apsnbl. 3akoH Kymnona. Dnexrpuueckoe mnoje. HanpsokeHHOCTD
AMEeKTpUYecKoro nojs. IIpuHIMN cynepno3uiuy AeKTpUdecKuX mnonel. JINHUM HalpsKEHHOCTH AJIEKTPUYECKOTO MOJIs.
[HanpspxkeHHOCTS OIS Pa3MuYHON KOHpUTYpanuu 3apsnoB.| [IpoBOIHUKH B 3JIEKTPOCTATHIECKOM TOJe. J(MAIEeKTpUKH B
JNEKTPOCTATUYECKOM IoJIE. JIMdIeKTpruuecKas IPOHUIIAEMOCTb.

PaboTa KymOHOBCKMX CHI. DHEpPrus B3aUMOJCHCTBHUS TOUEUHBIX 3apsAfoB. [loTeHIMan 351€KTPOCTATHUECKOTO IOJIS.
Pa3HOCTHP TOTEHNIHANOB. DKBUMOTCHIHANIbGHBIE MOBEPXHOCTH. [IloTeHImMan Moy pasmHYHOW KOH(HUTYpamuu 3apsiaos.]
DIEeKTPOEMKOCTh YeIWHEHHOTO IPOBOJHMKA W KoHIeHcaTopa. [CoeanHeHHe KOHICHCATOPOB.] DHEPTHs SIEKTPHUECKOTO
TOJISL.

ITocrostHHBI AnekTpuueckuil Tok. JledicTBus »snekTpudeckoro Toka. [CKOpPOCTh YHMOPSAOUYEHHOIO JBHIKEHUS
9JIEKTPOHOB B MeTaIMueckoM npoBoaHuke.] Cuna Toka. Victounuku toka. CTOpOHHHE CHIIBL. DJIEKTPOJBMXKYINAs CUia
(BC). 3akon Owma It OJHOPOJHOTO MPOBOJHHMKA (y4acTKa IICMH). 3aBHCUMOCTh YACIBHOTO COIPOTHUBIICHUS
MIPOBOJIHUKOB U MOJYIPOBOJHHKOB OT Temmeparypsl. [CepxnpoBomumocts.] CoenuHeHHs NPOBOJHHMKOB. Pabora u
MOIIIHOCTb JIEKTPUYECKOro ToKa. TemiaoBoe AeHCTBHE »ieKTpuueckoro Ttoka. 3akoH Jlxoyns—IJlenna. 3akon Oma ams
nonHoi nenu. 3akoH Oma gy yuacTka nenu, copepxamiero 9J[C. Peocrar. IloreHnuomerp. M3mepeHue cuiibl TOKa,
HaNpsHKEHUS [ COPOTUBIICHUS |.

DIEKTPUUECKUH TOK B METAJUIAX, PACTBOPAX U pacilylaBax 3JIEKTPOJIUTOB. DIEKTpoau3. [3akoH anekTponusza dapazes. |
OnekTpudecknuil TOK B ra3ax. CaMOCTOSATENbHBIA M HECAMOCTOSTENBHBIA pa3psabl. [Pa3miuHble THIIBI CaMOCTOATENBHOTO
paspsna. [Ina3zma.] DnexTpudecknii TOK B BaKkyyMme. BakyyMHBIH THOJ. DIIEKTPOHHO-ITydeBast TpyOKa. DICKTPHUUSCKUI TOK
B [IOJIYIPOBOJHUKAX. [DJIEKTPOHHO-ABIPOYHBIN NEPEXO/. |

MaruutHoe B3auMoOJEHCTBUE. MarHuUTHOE MOJ€ 3IEKTpUYecKoro Toka. MHaykuus MarsuTHoro nojd. IIpmHnun
CyNEpHO3ULUY MarHUTHBIX NoJIeH. JIMHMM MarHUTHOM MHAYKUMU. JlelCTBME MarHUTHOIO IOJS HA IIPOBOJAHHUK C TOKOM.
Cuna Awmmepa. 3akoH Awmmepa. DICKTPOIBUTATENb IOCTOSHHOIO TOKa. [DICKTPOU3MEPUTEIbHBIA  MPUOOP
MarHUTOAJIEKTPUYECKON cucTeMbl.] PamMka ¢ TOKOM B OJHOPOJHOM MarHMTHOM Tioje. JlelicTBHe MarHWTHOTO TOJNS Ha
IBWOKyIIMecs: 3apsbkeHHbie dactuipl. Cua Jlopenmna. [Macc-ciektporpad. Iuximorpon.] MarHuTHbI mUT 3emiin.
MarnuTHbIe CBO¥iCTBa BelecTBa. [CTpoeHue (heppOMArHUTHBIX BEIIECTB. ]|

OmnbiTel Papanes. SBiaeHUE 3IEKTPOMATHUTHON MHIAYKUMU. MarHuTHbIN MOTOK. 3aKOH 3JEKTPOMAarHUTHOW MHAYKLHUU.
Buxpesoe anekrpuueckoe node. Ilpaswio Jlenma. [DAC uHaykuuu B JBMXKYLIEMCS NpOBOJHHKE.] CaMOMHAYKLHSA.
WHayKTUBHOCTB KOHTYpa. DHEPTUsl MATHUTHOTO MOJIS TOKA.

DJeKkTpoMarHuTHeIe KoyieOaHWs M BOJHBL. CBOOOAHBIC UIEKTPOMArHuTHbIC KoneOanms. KomeOaTenbHBINH KOHTYP.
@opmyna Tomcona. [Ipomecchl mpu TapMOHMYECKHX KOJEOaHUSAX B KoieOaTreJbHOM KOHType. BBIHYX/IEeHHBIE
JIEKTpOMarHuTHele Kosebanus. Ilepemennslii Tok. Pesncrop B ienu nepeMeHHoOro Toka. JleicTByromme 3HaYeHHs CHIIbI
Toka M HampsbkeHus. [KoHaeHcatop M KaTymika HMHIYKTMBHOCTH B IIETIM HEpEeMEHHOro Toka. 3akoH Oma A Lemu
MepeMeHHOTr0 Toka. Pe3oHaHc B 1menu nepeMeHHoro toka.] Tpaucdopmarop. [KIIJ tpanchopmaropa. IIpousBoacTBo,
nepeaaya 1 UCTOJIb30BaHUE YHEPTUHL. |

OnexTpoMarauTHoe mone. OnelTel ['epra. CBoiCTBA JIEKTPOMATHUTHBIX BOJNH. VIHTEHCHBHOCTH 3JIEKTPOMArHUTHOM
BOJIHBI. CIIEKTp JIEKTPOMATrHUTHBIX BOJH. [IpHHINIIBI PagHOCBA3U U TEICBUICHHUS.

I'eomeTpuueckast ONTHKA. 3aKOH MPSIMOJIMHEHHOTO PACHpOCTPAaHEHHs CBETAa. 3aKOH OTpaxkeHHs cBeTa. IlocTtpoeHne
n300pakeHMIT B TNIOCKOM 3epKajie. 3aKoH mpeiomMieHus BouH. [[lomHoe BHyTpeHHEe oTpakeHHe cBeTa.| JIna3er. Gopmyna
TOHKOM JMH3bI. OnTHyeckas cuia JUH3BL [locTpoeHune n300paxxeHNi B TOHKHUX JIMH3aX. YBEIWYeHHe JMH3bL [1a3 kak
onrtudeckas cucrema. Jledextsr 3perus. [OnTuaeckue mproOopH. |

W3mepernne cxopoctu ceera. Jlucmepcus cera. Ombitel HproTona. [iguanmm Iroiirenca. MaTepdepeHus BOIH.
Untepdepentmst ceera. Korepentaeie ucrounuku cBera. OmbiT FOHra. Kompma Herorona. MHTepdepeHnns B TOHKUX
rienkax. [[IpocBernennas ontuka.] dudpakuus cera. [Ipunuun [toiirenca— @penens. [AudpakuroHHas penierka.
[Tonspr3amus CBETOBBIX BOJIH. |

3aKOHB! TEKTPOJMHAMHUKH W MPUHIMI OTHOCHTEIbHOCTH. OmbIT MaiikenscoHa. [locTymaTsl cremmaibHON Teopuu
OTHOCHUTENBHOCTH. OTHOCHTEIBHOCTH OXHOBPEMEHHOCTH COOBITHH, MPOMEXYTKOB BPEMEHH M paccTosHuil. Macca,
HUMIYJIbC U DHEPTHsl B CHEMATIbHOM TEOPHH OTHOCUTENbHOCTH. DopMyna DHHII T HA.

KBaHToBas cusmka. Actpocpmsnka

PaBHOBecHOe TerutoBoe mamydeHue. KpantoBast rumore3a [lmanka. IlocrosiHnas Ilnanka. Buemmnuit doroaddexr.
3akonbl (oroddderra. YpaBuenue DitHmrediHa it poroddderra. Dotonsl. JlaBnenume cBera. OmbiThl JleOenena.
Ouneprusi u wummyiasc Qorona. KopmyckynsipHo-BonHOBOM —ayanu3M. I'mnoresa ne  bpoiinsa.  [CooTHomienue
HeomnpezeneHHoctel [elizenbepra. |

[Tnanerapuas moxmens atoma. OmbiTel Pesepdopma. [ormomenne m m3mydeHwe cBeta atomMoM. llocTymatsl bopa.
Monens aTroma Bogopoaa o bopy. Jluneiiuarsie ciextpsl. [Jlasepsr. ]

MeTomap! perucTpanni 3apspKeHHBIX YacTHIl. EcTecTBeHHAs PagoaKkTHBHOCTH. BHIIBI pagnOAaKTHBHBIX MPEBpaIICHUN
aTOMHBIX sjIep. 3aKOH paJuoaKkTUBHOTO pacnana. M3oromsl. [IpaBuna cmemenus s anbda-pacmaga u Oera-pacmana.
HckyccTBeHHas pajinOaKTUBHOCTb. [IpOTOHHO-HEHTPOHHAsT MOJEIb aTOMHOTIO s1pa. SnepHble peakuuu. SINepHble CUIIBL.
OHeprust CBsI3U aTOMHBIX siaep. [enenue snep ypana. Llennas snepHast peakuus. SnepHas sHepreTuxa. buonornueckoe



JICWCTBUE PaJMOaKTHBHBIX H3Iy4CHHH. DKOJOTMYECKHE MPOOJIEMbI HCIIOIB30BAHMA SAEpHON 3Hepruu. I[Ipumenenue
PaIMOaKTUBHBIX U30TOMOB. [ TepMosepHbie peakinu. TepMosiiepHbIH CUHTE3. |

OnemenrapHble qacTuibl. Kiaccudukarus sneMeHTapHsix actu. Kpapku. dyHaaMeHTanbHble B3aUMOICHCTBYSL.

Conneunas cucrema. JlyHa u cmyTHuKH taHeT. Kapnnkosble TiaHeTsl U acTeponpl. KOMETbl M METEOpHBIE TOTOKH.
Comane. 3Be3nsl. Juarpamma Ieprimmpynra—Paccena u 9Bosronus 3Be3z. [lepemeHHbIe, HOBBIE U CBEPXHOBBIC 3BE3JIBI.
Ok3omanetsl. Hama [ManakTtuka. 3Be3nnble ckomienus. [[pyrue ranaktuxu|. [IpocTpancTBeHHO-BpEeMEHHbBIE MacIITAObI
HaOmonaemoit Beenennoit. 3akon Xa06ma. Kpymnomacmrabnast ctpykrypa Beenennoit. IIpencraBnenust o0 sBostonnu
Bcenennoii. DnemenTsl Teopuu bonbioro B3peiBa. [TeMHas MaTepus 1 TeMHas SHSPTHA|.

JNabopaTopHble paboTbl U ONbIThI

IIpoBenenne npsiMbIX U3MepeHHil PU3NYCCKUX BEJIHYHH
W3mepenue paccTOSHUM.

W3mepenne mpoMeXyTKOB BPEMEHH.

W3mepenue maccol Tena.

W3mepenue cuisl.

W3mepenne atMocepHOTO 1aBICHHUS.

W3mepenue temieparypsl Tell.

W3MepeHne BIa>KHOCTH BO3TyXa.

M3mepeHune cuibl TOKa B pa3IMYHBIX yYacTKaX 3JIEKTPUUECKOH LemnH.
N3mepeHue HanpsKeHUsI MEKIY ABYMs TOUKaMU LICIIH.

0. M3mepeHue conpoTHBICHUS PE3UCTOPA.

11. MUzmepenue D/IC ucTouHuKa TOKa.

12.  Ompenenenue GoKyCHOTO PacCTOSHUS COOUPAIOIICH JTHH3HI.

13. l3mepeHHe eCTECTBEHHOTO paJHalliOHHOTO (hOHA JO3UMETPOM.

Hoewo~NoookrwhdP

PacyeT mo moJIydeHHBIM Ppe3yJbTATAM MNPSMBIX H3MEPEHHil 3aBHCHMOr0 OT HHX MHapaMeTpa (KOCBeHHBbIE
HU3MepeHus)
Pacyer abcomroTHO 1 OTHOCHTENBHOH ITOTPEITHOCTEH N3MEPCHUS.
OmnpeneneHre HAYaIbHONH CKOPOCTH TeNa, OPOIIEHHOTO TOPU30HTATIBHO.
OmnpeneneHre NEHTPOCTPEMHUTEIEHOTO YCKOPEHUS Tea.

H3mepenne koG GpUIHeHTa TPSHUS CKOJIBKCHUSL.

W3mepenue TeMneparypsl KpUCTAUIM3ALUHN U yAEIbHOU TEIUIOTHI IIJIABJICHUS BELIECTBA.
M3mepeHue 3IeKTpUIecKOi eMKOCTH KOHJIGHCATOPa.

Omnpenenenre BHyTPEHHETO CONPOTHUBIICHUSI HCTOYHHKA TOKA.

H3mepeHue yckopeHHs CBOOOIHOTO MaJeHUs.

OmnpeneneHne CKOPOCTH 3BYKa B BO3AYyXe.

10. OmnpeneneHue CKOPOCTH CBETA B BEIIECTBE.

11.  OmnpeneneHue MokazaTes MPEIOMICHHS BOJIBI.

12.  OueHka JJIMHBI BOJIHBI CBETa PA3HOIO IIBETA.

COoNooORA wWNE

HaGaronenune siBjeHMii M NMOCTAHOBKA ONBITOB (HAa KAa4YeCTBEHHOM YPOBHe) MO oOOHapy:xKeHHI0 (akTopos,
BJIUSIIOIIMX HA MPOTeKaHMe JAHHBIX SBJICHUI

HccnenoBanue paBHOMEPHOTO MPSIMOJIMHENHOTO U PABHOYCKOPEHHOT'O IIPSIMOJIMHEWHOT'O JIBUKEHUI.
HaGmonenne cBoOoaHOTO NaieHus Tel B TpyOke HproToHa.
W3yueHne ABMKEHUS Tea, OPOIIEHHOT0 TOPU30HTANBHO U TIOJ YIJIOM K TOPH30HTY.
W3yyenue HHEPTHOCTH TEll.
N3yuyenue B3auMoeNUCTBUS TEIL.
HaOmoienne BO3HUKHOBEHHS CHIIBI YIIPYTOCTH.
HccnenoBanue M3MEHEHUS Beca Tella IPHU €ro JIBIKEHHU ¢ YCKOPEHUEM.
W3yuenue TpeHUs MOKOs U TPEHUS CKOJIbKEHUSI.
OmnpenesneHue MoJI0KEHUsI LIEHTPpa Macce Tena.
0. MH3yyenue Buj0B paBHOBECHS TBEP/BIX TEIl.
1. Usyuenwue 3akona [lackais.
12. U3yucnwue 3akoHa ApxuMesa.
13. HaOmoaenune nuddy3un B IKHIKOCTIX U Ta3ax.
14. HaGnrogeHue CUII MPUTSHKEHUS U CHJT OTTAIKUBAHUS MEX]TY MOJIEKYJIaMHU.
15. H3yueHme TEMIOBOTO PABHOBECHS.
16. HaOmroeHue TSIUIOBOTO PACIIUPEHHIS KHIKOCTEH.
17. HaOnroieHue TETIOBOTO PACIIUPEHUS TBEPIBIX TEI.
18. U3zyuenue apmabaTHdeckoro mporecca.
19. HaOmonenue ncnapeHus, KOHASHCAIMH, KMIICHHUS, TUIABJICHUS M KPUCTAJUIN3ALMN TEl.
20. HaOmroeHne MOBEPXHOCTHOTO HATSDKCHUS KMIKOCTH, SBJICHUH CMAauyMBaHMS M HECMadMBaHUS, KalWJIISPHBIX
SIBIICHUH.
21. HaOmroneHue 3J1E€KTpU3ayu Tel.
22. HaOmojeHue aeKTpU3aLny Yepe3 BIHUsSHUE.
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23. HccnemoBaHne KapTHH JICKTPHUCCKUX TIOJICH.

24, V3yueHwue 3J1€KTPOCTATUYECKONW HHAYKIIMU POBOIHUKOB U MOJISIPU3ALINH THAJICKTPUKOB.
25. HabmromeHue pa3iMYHbIX ACHCTBHH JIICKTPHYCCKOTO TOKA.

26. HabnroneHne BOZHUKHOBEHUS! AJIEKTPOIIPOBOJHOCTH AJIEKTPOIUTOB.

27. HabmromeHne BOSHUKHOBEHHS 3JICKTPUUECKOTO TOKA B ra3ax.

28. HabOmromeHue caMOCTOSTEIBHOTO U HECAMOCTOSATEIILHOTO Pa3PsIoB.

29. HabOmroneHue BOSHUKHOBCHUS JJICKTPUIECKOTO TOKA B BaKyyMe.

30. HaGmroieHre MAarHUTHOTO B3aMMO/ICHCTBHSI TOKOB.

31. U3yucHwue ASHCTBHS MATHUTHOTO MOJIS HA PAMKY C TOKOM.

32. HccnemoBaHue KapTUH MArHUTHBIX MOJICH.

33. HaOnroneHue SBICHUS 3JICKTPOMArHUTHOW UHTYKITHH.

34. HaOmroneHne SBICHAS CAMOWHTYKIIHH.

35. HaOmonenue xomeOaunii Tem.

36. V3ydeHue 3aTyxarommx KojeOaHMiA, BEIHYKACHHBIX KOJeOaHM U pe30HAHCA.
37. HaOmonenne MeXxaHNYECKUX BOJIH.

38. U3ydeHme BOZHUKHOBEHHS M PACIIPOCTPAHEHUS 3BYKOBHIX KOJICOAHUI.

39. HabnroneHue cBOOOIHBIX 3JICKTPOMATHUTHBIX KOJICOAHUH B KOHTYpE.

40. HabmroaeHue NPSIMOIMHEHHOTO PaCIPOCTPAHCHHSI, OTPAKCHUS, IPEIOMIICHUS U AUCIICPCUH CBETA.
41. HabmrocHue SIBICHUS MOJHOTO BHYTPCHHETO OTPaXKCHUS CBETA.

42. Uccnenosanue siBICHUN HHTEPPEPCHINH, TU(PAKIUK U TOISIPU3AIMA CBETA.
43. Habmoaenue BHemHero ¢potodaddekra.

44, HabmoJieHue CIUIONIHBIX U TMHEHYAThIX CIIEKTPOB.

HccnenoBanue 3aBUCMMOCTH OJHOH (py3MvecKol BeJIMYMHBI OT JAPYIroii ¢ mpeAcTaBJIeHHEeM Pe3yJbTATOB B BH/e
(opmyibl, rpadpuxa niam TadIMLbI

1. HccrnenoBaHue 3aBHCUMOCTH TPACKTOPHH, ITyTH, TIEPEMEIIEHHS, CKOPOCTH JBIDKCHUS Tella OT BHIOOPA CHCTEMBI
oTcueTa.
HccnenoBanue cBSI3M MEXLy YCKOPEHUEM Tela OT JICHCTBYIOMIMX Ha HETO CHIL.
H3y4yenue 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehOpMAaLIUK PYIKHHBI.

N3ydenne 3aBUCUMOCTH MaKCUMAJIbHON CUJIBI TPEHHS TTOKOSI OT CHJIBI PEAKIIUU OTIOPHI.
V3yueHue 3aBUCUMOCTH MEXTy JaBJICHHEM U 00bEMOM ras3a JaHHOW MacChl MPH MOCTOSIHHOM TEMIIEpaType.
N3ydenne 3aBUCIMOCTH MEXy JaBJICHUEM U TeMIIepaTypoil raza JaHHON MacChl IPU MOCTOSSHHOM 00BbeMe.
M3ydenune 3aBHCHMOCTH MEXTy 00BEMOM H TEMIIEPaTypoii Ta3a JaHHOW MacChl IIPH MOCTOSTHHOM JaBIICHHU.
HccrnenoBanme CBSA3M MEXKAY TaBICHHEM, 00HEMOM U TEMIIEPaTypoOil HAeadhbHOTo ra3a (00BeIUHEHHOTO Ta30BOTO
3aKOHA).

9. HccnenoBanne 3aBUCHMOCTH TEMITEPATyPhl KHTICHAS OT JIaBJIICHUS.

10. H3ydveHue M3MEHEHHS TEMIIEPATypPhl OCTHIBAIOIIETO PACTUIABICHHOTO BEIISCTBAa OT BPEMEHH.

11. HccrnenoBaHue 3aBHCUMOCTH €MKOCTH IIPOBOJIHHKA OT €T0 Pa3MEpOB.

12.  WccrneaoBaHue 3aBUCHMOCTH COTIPOTUBIICHUS MTOJIYIIPOBOAHUKA OT TEMIICPATYPHI.

13. MHccrnenoBaHue 3aBUCUMOCTH IIEPUOIAa CBOOOIHBIX KOJICOAHUI HUTSIHOTO MassTHUKA OT JIMHBI HUTH.

14. MWccrnenoBaHue 3aBHCHMOCTH IEPUOJAa CBOOOMHBIX KOJCOAHWI MPYXKMHHOTO MAasTHHKA OT MacChl Tpy3a H
KECTKOCTH TPYKUHBL.

ONoOR W

3HAKOMCTBO C TEXHHYECKHMH yCTpoﬁCTBaMI/I U UX KOHCTPYUpPOBAHUE

N3yuenue ycTpolicTBa M NPUHIMIIA ASHCTBHUS JUHAMOMETPA.
W3yuenue ycTpolicTBa M MPUHIIMIIA IEHCTBHS BOJOCTPYHHOIO HAcOCA U IMyJIbBEPHU3ATOPA.
N3yuenue ycTpolicTBa U IPUHIIMIIA IEHCTBHS TEPMOMETPA. 15
W3ydenue ycTpoiicTBa U IPUHLIKIIA AEHCTBUS KaJlOpUMETpa.
N3yuenue ycTpoiicTBa ¥ MPUHIIMIA IEUCTBUS TENJIOBBIX ABUrATENECH U XOJIOJUIbHBIX MAIUH.
W3ydenue ycTpoiicTBa U IPUHLUIIA AEHCTBUS [ICUXPOMETPA U TUTPOMETPA.
W3ydenue ycTpoiicTBa U IPUHLIUIIA AEHCTBUS JIEKTPOCKOIIA U AJIEKTPOMETPA.
M3yuenue ycTpoiicTBa ¥ NPUHLMIIA JEHCTBUS Pa3IUUHbIX KOHIEHCATOPOB.
M3yuenne  ycTpoiicTBA M NpUHLMIA  JEHCTBUS  PA3VIMYHBIX ~ HWCTOYHUKOB  IIOCTOSIHHOIO  TOKa.
0. MUsroroBiieHne raJbBaHUYECKOTO 3JIEMEHTA U UCIIBITAHHUE €T0 B JICHCTBHH.
1. M3ydenue ycTpoWCTBa M NPUHIMIIA JACHCTBHUS peocTaTa M NOTECHIIHOMETpA.
12. Uzyuenwue ycTpoicTBa M MPHUHIMIIA JEHCTBHS BAKYYMHOT'O MO/, SJIEKTPOHHO-ITy4eBOi TPyOKH.
13. 3ydeHue ycTpoHCTBA M MPUHIMIA JICHCTBUS AJICKTPOIBUTATEIs TIOCTOSIHHOTO TOKA.
14. U3zyueHue ycTpoicTBa M MPHUHIMIIA JCHCTBUS T€HEPATOPA IIEPEMEHHOTO TOKA.
15. MH3yuenwme ycTpoiicTBa M MpHUHIUNA ACHCTBUS TpaHC(hHOpMaTopa.
16. W3yuenue ycTpoiicTBa M MPHUHIMIIA JEHCTBHS PA3IMYHBIX ONTHYECKUX PUOOPOB.
17. W3yuenwme ycTpoiicTBa M MPUHIHUIA ACHCTBUS TUPPAKINOHHON PEIICTKH.
18. U zyuenwue yCTpolicTBa " MIPUHIATIA JIeHCTBUS JIO3UMETPA.
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TEMATWUMECKOE NJIAHUPOBAHMWE
10 knacc (70 u, 2 4 B Hepento)

MpodoskeHue mab.

OcHOBHOE cofiepaHue

OCHOBHbIE BUAbl y4e6HOIH AeATENbHOCTH

BBEJEHHE (1 1)

Du3MKa U eCTeCTBEHHO-HAYYHbIH MeTO/ O3HAHMSA
(14)

dusrka 1 00BEKTHI ee u3ydeHus. Meroap
HAy4YHOTO UccileZJoBaHuA B pusuke. li3amepenue
(pusmueckux BeJIMYNH

OO6Cy>x/1aTh 0O'BEKTHI H3YYEHU QUBUKU.

3ydaTh SMIUPUIECKUH U TEOPETUUECKUN METO/bI IIO3HAHUS
[IPUPO/IBI, UX B3AUMOCBSA3b U O0IIUE JIOTHIECKHE (DOPMBI.
PaccMaTpuBaTh CXeMy €CTECTBEHHO-HAYYHOTO METO/IA
ro3HaHus (MeTojia ['ayuies) 1 IPUMEHATH €ro K HCCIIe0-
BaHUIO JIFOOBIX (DUBUUECKUX ITPOIECCOB U ABJIEHUH.
[TpuBOUTH pa3IMUHbIe (POPMBI BEIPAJKEHUS] HAYIHOTO
3HAHUA.

Pazsnuath NpsMble U KOCBEHHbIE H3MepeHUs (PU3NUECKUX
BeJINYNH, AOCOJIIOTHYIO U OTHOCUTEJIBHYIO IIOTPEITHOCTH
M3MEPEHUH.

HabJtroziaTh 1 MO/IeIMPOBATh GU3UUYECKIE SBJIEHUS U IIPO-
[[eCChI

MEXAHMKA (34 1)

Kunematuka (114)
PazimuHble CIIOCOOBI OMMUCAHUS MEXaHUUYECKOTO
nBrKeHUsA. [IpsAMoInHEHOE IBUYKEHHE.,

[103HAKOMUTBHCS CO CIIOCOOAMU OIIMCAHUS MEXaHUUYECKOTO
JIBYDKEHUA.

[lepememenue. Pajnyc-Bexktop. PaBHOMEpHOe
[IpAMOJINHENHOe ABrKeHne. CKOpOCTh, KOOP/AMHATA
U IIPOUIEHHBIH ITyTh TP PABHOMEPHOM
MPAMOJIMHEHHOM JIBIKeHUU. KuHeMaTnueckoe
VPaBHEHLIE PABHOMEPHOTO JBUKEHUS.

/IBr>KkeHe Tesla Ha 1ocKocTU. CpeHsist CKOPOCTh
[IPY HEPABHOMEPHOM IIPAMOJITHENHOM JIBIKEHUU.
MrHOBeHHasI CKOPOCTh. [IBIIKeHe Tesa ¢
[MOCTOSTHHBIM YCKOpeHueM. KuneMaruueckoe
VPaBHEHLE PABHOYCKOPEHHOTO IPSMOJINHEHHOTO
NIBIDKEHUS.

CBoOOIHOE nasieHue Tel. [[IBuskeHue Tea,
OPOIIIEHHOTO IO/ YTJIOM K ropu30HTY]. OTHOCH-
TeJILHOCTh MEXaHUUECKOTO IBIKEHUS. 3aKOH
CJI0KeHUsI cKopocTell. KmHemaTrka IBIKeHUs 110
OKPY?KHOCTH.

UlabopamopHbvle pabombi,

1. UcciieoBaHre paBHOYCKOPEHHOTO TIPSIMOJIU -
HEWHOTO IBI)KEHUS.

2. VcceoBanye IBUKEHUA Tesa, OGPOIIIEHHOTO
TOPU30HTAIBHO.

[O6cy>xaaTh 3aBUCHMOCTD (POPMBI TPAEKTOPHUH JBUIKEHUS
TeJia OT BIOOpA CHCTEMBI OTCUETA. |

DopMyIHPOBAThH: IPABUJIO OIIPE/IEJIEHIS 3HAKA IPOEKIINHI
BEKTOPHOU BEJIMUHMHBI; 3aKOH CJIOJKEHHUS CKOPOCTEH.

VI3y4aTh OCHOBHBIE (DU3HUECKIE BETMINHBI KHHEMATHKH:
repeMelreHye, CpeHAs U MTHOBEHHAs CKOPOCTH, IIPOIIeH-
HBIU IIyTh, CPEHSAA IIyTeBas CKOPOCTh, YCKOPEHUE.
Hab61101aTh 1 ONTUCHIBATH OTHOCUTEJIBHOCTh MEXaHIIECKOTO
JIBIDKEHUA.

VI3MepsATH IepeMeleHne, CKOPOCThb, YCKOPEHHE TeIa.
[TpencTaBIATH pe3yIbTATHI U3MEPEHUN U BBIUKCIJIEHUH B BU/IE
ypaBHeHU#H (popmyr), rpadukos, Tabur. OMHUCHIBATH
[IOCTYIIaTeJIbHOE U BpalaTeIbHOEe ABIKEHNA, PABHOMEPHOE U
PaBHOYCKOPEHHOE MIPSAMOJIMHENHOE ABIKEHUA U X rpaduKy,
[IBIDKEHUE TeJIa Ha IUIOCKOCTH, [/IBIKeHUe Tejia, OPOIIeHHOTO
101 YTJIOM K TOPU30HTY.] 3amuceiBaTh: GopMyIry
OIIpeiesIEHUs CPETHEN CKOPOCTH

HepaBHOMEPHOTO JIBIIKEHUsI, KHHEMATUUeCKOe YpaBHEHNEe
PaBHOMEPHOT'O IPSIMOJIMHEHOTO IBIXKEHU S, KHHEMAaTHYe-
CKOe ypaBHEHHE PABHOYCKOPEHHOTO MPSIMOJITHEHHOTO
NBIDKEHUs, KHHEMATUYeCKOe ypaBHEHUE PABHOMEPHOTO
BpAIaTETbHOTO ABUKEHUS IO OKPYKHOCTH.

Yka3bIBaTh U 00BACHATH HAIPABJIEHNE BEKTOPA MTHOBEH-

[KonmpoavHas paboma 1o Teme «Kunemaruka».

HOU CKOPOCTH HEPABHOMEPHOTO JBIKEHUS T, yCKOPEHUA
CBOOO/THOTO IT/IeHM, IIEHTPOCTPEMHUTEIBHOTO YCKOPEHUA.

I IpumepHble membl pedhepamos u npoexmos 1.
Barisanpl Apucrorend u ['anuies Ha IBUKeHUE TeJl.
2. OnpITHI ["asuiiest o u3ydeHuo cBOOOTHOTO
MmajieHus TeJl.

3. bastucruueckue 3azmaun. HactuibHasa u
HaBeCHas TPaeKTOPHUH II0JIETA.

4. PaBHOMepHOe U paBHOYCKOPEHHOE IBMKEHU A
Tesia IO OKPY>KHOCTH.

[locTpoeHue u aHaIu3 rpadUKOB JBUKEHU Tesla

lccieoBaTh pABHOYCKOPEHHOE MPAMOJIMHEHHOE ABUKEHIE
(1a mpuMepe cBOOOIHO MTa/IEHU TeJI) 1 PABHOMEPHOE
NBIDKEHUE TeJIa TI0 OKPYKHOCTH.

[Mcionb3oBaTh rpadbuuecKuii METO OTIPe/IeIEHUs IPOEKITUN
[epeMele s TeJla IPU PABHOYCKOPEHHOM IIPSIMOJINHEHHOM
IBOKEHU. |

[ToHMMATH CMBICTI OCHOBHBIX (PUBUUECKUX BEJIUNULH,
XapaKTePHU3YIOIINX pABHOMEPHOE JIBIKEHUE TeJIa 10
OKPY?KHOCTHU: TIEPUO/I U YaCTOTA 0OpalleHusl, yrioBast
CKOPOCTB, JIMHEWHAS CKOPOCTb, IIEHTPOCTPEMHUTEIHBHOE
[VCKOpEHHe.

[O6BscHATD BBIBOJ (DOPMYJIBI OTIPE/IEIEHU S [IEHTPOCTPE MU -
TeJILHOTO YCKOPEHUsI TeJla. |

[TpuMeHATh OCHOBHBIE TOHATUS, GOPMYJIBI U ypABHEHUS
KIHHEMATHKU K PENIEHHIO 33/1a4




Jlnnamuka (114)

Moiesib MaTEPUATIPHON TOYKHU. 3aKOH (IIPUHIIHI)
uHepiuu. [lepBriii 3akoH HpioToHa. MHEpHimasib-
Hble cucTeMbl oTcueta. Cuita. [IpuHnun cynepmno-
sy cul. TaepTtHOCT. Macca. Bropoit 3akoH
Hpiotona. Tperuit 3akod HeioroHa. ITpuniun
oTHOCHUTeTbHOCTH ['amuies. OcHoBHAas (IpsMast) u
obOpaTHas 3a7auu MexaHuKu. Criia BCEMUPHOTO
TATOTEHUA. 3AaKOH BCEMUPHOTO TAroTeHu:A. Cuia
TsKeCTHU. [IBI)KeHNe HCKYCCTBEHHBIX CI[yTHUKOB
3emutn. IlepBas 1 BTopas KOCMHUYECKHE CKOPOCTH.
[leperpysku. HeBecomocTs. Cusia ynmpyrocTu. 3akoH
I'yka. Bec TeJa.

[loHnMAaTh CMBICI GU3NIECKUX MOJENIeN: MaTepuaabHasg
TOYKA, MHEPI[UAIbHAS CUCTEMA OTCUYETA, CBOOOJTHOE TEJIO.
DopMyTUPOBATH OIpe/iesieHne (GU3UIECKUX BEJTUUMH: CUJTHI,
MAaCChI, CHJIBI YIIPYTOCTH, Beca TeJIa; MMOHATUSA IEHTPa
TSKECTH.

HabJtr0/1aTh: IBUKEHUE TeJT B UHEPITUAIBHBIX CHCTEMAaX
OTCUeTa; HHEPTHOCTD TEJI B OIIBITE C BPAIAIOIITAMHUCS
MeTa/THUYeCKUMHU [TUJIWHAPAMHU, HaIETHIMHU Ha CTePKEeHb
[IeHTPOOEKHON MAaIIIMHbI, B3AUMO/IECTBHUE TEJI.

3MepsATh: Maccy Tejia pa3HbIMHU CIIOCO0AMU; MOYJINA CHJT
TS’KECTH, YIIPYTOCTH, TPEHUS CKOJIBKEHU IPAMBIM U
KOCBEHHBIM CIIOCODAMHU.

6.

Cuia Tpenus. [Cruta cCOMpOTHBIIEHUS TIPU JIBHIKE-
HUU TeJI B )KU/IKOCTSAX U ra3ax. JluHaMuka
JIBUYKEHMUS 110 OKPY?KHOCTH. ]

M cmonp30BaTh 3aKOHBI HbIOTOHA JJIA OITKMCaHUA ABUXKEHUA U
BBaHMOZLeﬁCTBHH TEJI B MHEPIIUAJIBHBIX CUCTEMAax OTCUETa.

VlabopamopHble pabombi,

3. I3yueHne qBIIKEHUS TeIa 110 OKPYKHOCTH TT0/T
EHCTBUEM CHJI YIIPYTOCTH U TSIXKECTH.

4. VlceslenoBaHue N3MeHEHU Beca TeJla IIPU ero
JIBI>KEHHUY C YCKOPEHHEM.

l13Mmepenue k03¢dGUITEHTA TPEHUS CKOJIBKEHU .

V3y4yaTh NIPUHIAIN CyIIEPIIO3UIINU CUJI, CX€MY OIIbITa
KaBeniuia, oCHOBHYIO (IIPSIMYIO) ¥ 0OpaTHYIO 33/1aUu
MeXaHUKH.

DopMyIUpOBaTh: 3aKOH UHEPIIUH, 3aKOHBI HbIOTOHA,
IPUHIUI OTHOCUTEIbHOCTU "anniies, 3akoHbl Keruiepa,
3aKOH BCEMUPHOTO TATOTEHU, 3aK0H ['yKa.
[YcranaBimBaTh CBsA3H MEXKY 3aKoHaMU HbhIOTOHA U 3aK0-
Hamu Kertepa.]

[KonmpoavHas paboma 1o teme «J[HHAMHUKA».

PasuaTh CHITy TSXKECTH U Bec TeJla, CUIIY TPEHUS IOKOS 1
CUJIy TPEHUS CKOJIbXKEHUS.

OOBACHATDH YCTPOUCTBO U MIPUHIHII IEUCTBUS IMHAMOMETPA.
[PaccmaTpuBaTh ABUIKEHME JTU(TA B UHEPIIHATIBHOHN CHCTEME
oTCUeTa, CBA3aHHOU ¢ 3eMJleli, U OIlpesiesIATh MOJYJIb Beca
TesIa, HaXOZAIETOCA B HEM. ]

O6CyxKIaTh sIBJIEHUE TIEPErPY3KU U CMBICT K03 PHIeHTa
[eperpy3KH, poJib CUJI TPEHUS B TEXHUKE U OBITY.

OOBACHATD U IPUBOJUTH IPUMEDSHI SBJIEHIA HEBECOMOCTH.
[103HAKOMUTHCSA C BUJIAMH CHJI TPEHUS.

[TornMaTh cMbICT KO3hPUINEHTA TPEHUS CKOTbKEHUS U
[IPUBOJUTH €r0 3HAUEHUS JJ11 HEKOTOPHIX MaTEPHAJIOB.

ITpumepHble membl pedhepamos u NPoexmos

1. JIBM>KeHMe UCKYCCTBEHHBIX CIIyTHUKOB 3eMJIU:
OCHOBHbIE IIPUHIIUIIBI JIBUKEHUSI, 0COOEHHOCTU
BBIBOJIA HA OPOUTY.

2. [leperpy3ku U HEBECOMOCTD B TEXHUKE U B
OKpY>KaIOIen KU3HU.

3. YcTpoiicTBO, pU3UIecKre OCHOBBI PACKPBITHSA U
10JIeTa MaparriooTa.

113 UCTOPUU Pa3BUTHUs TPEKOBBIX TOHOK HA
BeJIOCHUIIE/IaX M MOTOITMKIIaX. Pacyer yria HaKJIoHa
TpeKa Jj1s TOHOK.

5. ®usuka GuUryp BICIIETO TUIOTAKA

[IpuUBOAUTH 3HAYEHME IPABUTAIOHHON IIOCTOSAHHOM, IIEPBOM
U BTOPOHM KOCMUYECKHUX cKopocTeit s 3emnu. [O6cyxaaTh
BO3HUKHOBEHUE, 0COOEHHOCTH U IIPOSABJIEHUE CHJIBI
COIPOTHUBJIEHUS CPEJIBI. ]

[PaccmaTpuBaTh AUHAMUKY ABUKEHHA 10 OKPYKHOCTH. ]
[TpuMeHATH OCHOBHBIE TOHATHA, (POPMYJIBI X 3aKOHBI
MIMHAMUKH K PEIIEHHIO 3a7a4




3aKoHBI cCOXpaHeHUs] B MexaHuKe (8 1)

MITyJsIbC MaTepHuaIbHOU TOUKU. Jpyras dopmy-
UTIPOBKA BTOpPOTO 3akoHa HpioToHa. MIysibe
CHCTEMBI TeJI. 3aKOH COXpAaHEHU UMITYJIbCa.
PeaxTuBHOE IBUKEeHHE. [ PEeaKTUBHbBIE JIBUTATEITH.
Ycrmexu B OCBOEHUH KOCMHUUYECKOTO MTPOCTPAHCTBA. |
I{entp mMacc. [Teopema o BI>KeHUU IIeHTpa Mace. |
Pabota crtbl. ['paduueckuii cMbIca pabOTHI.
Momaocts. KITJI mexanuzma. Mexanuueckast
sHeprus. Kunernueckas sHeprus. Teopema 00
M3MEeHEHUH KMHETUUECKOH SHEPTHH.
[loTeHIIMaIbHASA DHEPTUA. 3aKOH COXPaHEHU
MexXaHUYeCKOl sHepruu. VisMeHeHHe
MeXaHUYEeCKOH SHEPTUH O/ e CTBHEM BHEITHUX
cri1. [AGCOJTFOTHO yIIpyroe u abCOIFOTHO HEYIIpyroe
coy/lapeHus TeJl. |

IKonmpoavHas paboma 1o teme «3aKOHbI
COXpaHEHUsI B MEXaHUKe».

dopMyIPOBATH OIIpeieIeHNs (PUUIECKUX CUJI: UMITYJIbCA
MaTepHaIbHON TOUKHU, paGOTHI CHIIBI, MOIMHOCTA,ASEB:Méue m
XaHU3Ma, MEXaHUYeCKOH SHEPTUH, KHHETHIECKOH SHEPTUH,
[MOTEHI[NAJIPHON SHEPTHUU.

[Tonyuats U GopMyIMpOBaTh 3aK0H HpI0TOHA B MMITyJIbCHOU
dopme.

BBIUMCIIATh: UMITYJIbC Tes1a, PabOTy MMOCTOSTHHOU CHJTBI,
KUHETUYECKYIO U IIOTEHIINATHHYIO SHEPTHIO.

[ToHMMAaTh CMBICST (PUBUUECKON MOJIEJT — 3aMKHYTast
CUCTeMa; IOHATHH: BHYTPEHHIE U BHEIITHUE CUJIbI, HyJI€BOU
VPOBEHb IIOTEHIINATIbHON Y9HEPTUHU, IIOTEHIIMATBHBIE CHJIBI;
(pr3MUECKHX 3aKOHOB: COXPaHEHU UMITYJIbCA U COXPAHEHU
MeXaHHYECKON SHEPTUHU; [TeOPEMBI O IBMKEHUH IIEHTPa
mMacc. |

OOBSCHATH peaKTUBHOE JIBIKEHIE Ha OCHOBE 3aKOHA
COXpaHEeHHA UMITYJIbCa.

[O6cyxaaTh yCTPOKCTBO, IIPUHITHUIIBL IEHCTBUSA U IPUMEHEHUSA
Pa3JIMYHBIX PEAKTHBHBIX JBUTATENIEH, YCIIEXU B OCBOEHUHU
KOCMUYECKOTO IMPOCTPAHCTBA. ]

6.

I IpumepHble membvl pehepamos u npoexmos

1. PeakTHBHOE JBI>KeHNE B IPUPO/IE U TEXHUKE.
2. Busipl pakeTHBIX JIBUTATEJIEN U UX UCIIOIH30-
BaHUE [IPU JBUKEHUH CAMOJIETOB U 3aITyCKe
LICKYCCTBEHHBIX CITyTHIKOB 3€MJIH.

3. JlOCTIIKEeHUS OTeUeCTBEHHBIX YUEHBIX U KOH-
CTPYKTOPOB PAKETHOU TEXHUKU IIPU 3aITyCKe
MCKYCCTBEHHBIX CI[yTHUKOB 3€MJIU.

4. 3aKOH COXpaHEHUs UMILYJIbCa U 3aKOH COXpa-
HEeHUA MeXaHN4YeCKOU SHEPTUU: U3 UCTOPUU
OTKPBITUA, GOPMYJIMPOBKH, IPUMEPHI U TPAHUIIBI
[IpUMEeHEeHU .

BrruncieHne TOpMO3HOTO IyTH aBTOMOOWIIA

3anuchIBaTh U AHATU3UPOBATH (OPMYJTY OIIpe/lesIeH U :
paboThI TOCTOSTHHOU CHJIBI JIIST OOIEro cirydast; paboThI CHJT
VIIDYTOCTH U TSDKECTH; KHHETHIECKOH DHEPIuH Teja,
[MOTEHIINAJIBHOU SHEPTUH B3aUMO/IEUCTBUSA TeJIa U 3eMJIIH,
[TOTEHIIUAJIBHOU SHEPTUH yIIPYTO 1eOPMHUPOBAHHOU
[IPY?KUHBI.

XapakTepru30BaTh IPOU3BOIUTEIFHOCTh MAIIIUH U IBUTATe-
UTel, MCII0JIb3Ys IOHATHE MOITHOCTH.

[IIoxaspIBaTh, YTO CKOPOCTD IBHKEHUS TPAHCIIOPTHBIX
CPEJICTB 3aBHCHUT OT MOIITHOCTH JIBUTATEJIA. |

[O6BACHATD 3aBUCUMOCTH pabOThI CHJIBI TPEHUS OT (POPMBI
TPAEeKTOPHUU IBIKEHUS TeJa M HeE3aBUCHUMOCTb paboT CHII
[VIIDYTOCTH U TSXKECTU OT TPAEKTOPUU JABUKEHUS Tea. |
YcraHaBIMBaTh CBSI3H MEXK/IY PAOOTOM OCTOSTHHOMN CHJIBI U
M3MeHeHHeM KMHETUUeCKOU HHEPTUH Tesla, paboTo
[TOCTOSTHHOU CHJIBI U UI3MEHEHUEM MTOTEHITUAIbHON SHEPTUH
CHCTEMBI TeJI.

Habronath n3MeHeHUs T0JIOKEHUS TeJla U MOTEHI[UATbHOM
SHEPTHUH, CKOPOCTH JIBIKEHUs TeJla U KHHETUYECKOH
SHEPIHH.

CraTuka. 3aKOHBI THAPO- M a3pOcTATUKH (4 1)
PaBHOBecHe MaTepUAIBHON TOYKH. Y CIOBUSA
paBHOBeCHUA TBePbIX TeJl. LIeHTp TsAKecTH TBEPAOTO
Tesia. Busipl paBHOBecHs TBepAbIX TeJl. [laBieHne B
PKHJIKOCTSX M raszax. 3akoH Ilackassa. 3akoH
IApxuMesia. YcI0BUe MIaBaHus Tesl. [JlaMuHapHoe 1
TypOyJIEHTHOE TeUeHUe YKUAKOCTH. YPaBHEHUE
Bepaysutu. [TogpeMHas cuiia Kpbljia camMoJieTa. |

IIpumepHble membl pedhepamos U npoexmos 1.
[IpocThle MEXaHU3MBI: OT ApXUMeaa A0 HalIux
TTHEI.

2. B KaKkuX yCcTpOHCTBaX MPOSBIISETCS «30JI0TOE
[MPaBUJIO» MEXAaHUKU?

3. [[puMeHeHUe ypaBHEHUA bepHYJ/JIN B TEXHUKE.
4. PazBuTre apuanuu B Poccnu v 3a pyoeskom:
y4eHble, KOHCTPYKTOPBI, TEXHOJIOTUHU, PE3yJIbTaThl

[IpumeHsSTh TPU OOBCHEHUH PABHOBECHUS TeJl (PUBUUECKUE
MO7IeTH: aOCOJIFOTHO TBEP/IOE TEJIO, IIEHTP MacC U IEHTP
TSDKECTH Tesla; GU3NUecKre BeJIMIYUHBI: MOMEHT CUJIBL, TIJIEY0
CHLJTBI.

DopMyTUPOBATH B OOBSACHITD IIEPBOE M BTOPOE YCJIOBUSA
PaBHOBECH I TBEP/IOTO TeJIa.

[IpuBOIUTH TPUMeEPHI BUFIOB PABHOBECHS TBEP/IBIX TEJI,
[IPOCTHIX MEXAaHU3MOB.

DopMyIUPOBaTh: YCJIOBHE PABHOBECHUS PhIUara, IpUHIIUII
MHUHUMYMa ITOTEHITUATIbHON SHEPTHH.

[IpuMeHSTh YCIIOBHE PABHOBECHS pPhIUara Jjist 00bsICHEHUS
JTeWCTBUS PA3JIMIHBIX HHCTPYMEHTOB, UCIIOJIb3yEMBIX B
TEXHUKE U OBITY.

[TeopeTmuecku JOKa3bIBATh, UTO, UCIIOJIB3YS MTPOCTOMN
MeXaHU3M, MOKHO BBIMTPATh WU B CUJIE UJIU B PACCTOSTHUYN
(Ha mpUMepe HAaKJIOHHOH TIJIOCKOCTH). ]

Boeruucisats monHocTh 1 KITJ] MexaHU3MOB U MalllKH.
[[IpuMeHSATH yCIIOBUS PABHOBECHS TBEPJIBIX TEJ K PEIIEHUIO
3amad. ]

DopMyTUPOBATH U OOBSCHITH HA OCHOBE DKCIIEPUMEHTOB
3akoH [lackasisa, 3ak0oH ApXuMe/ia, yCjIOBUe IJIABAHUA TeJl.
[BeiBomuTh 3akoH ITackass.]

OOBACHATH ONBIT TOPPUYESIIN IT0 00HAPYKEeHHI0 aTMocdep-
HOTO JIaBJIEHUS.

M3mepsaTh aTMOCchepPHOE TaBJIEHHE C IIOMOIIBI0 OapomMeTpa-
aHepowu/a.

HaOnromaTh 1 aHATU3UPOBATh JCHCTBUEC apXUMEIOBON CHIIBI.

MOJIEKYIAPHASA! ®U3UKA N TEPMOAUHAMMKA (21 u)




OCHOBBI MOJICKYIAPHO-KHMHeTH4Yeckol Teopun (FO4)
OCHOBHBI€ II0JIO>KEHU s MOJIEKYJIAPHO-KHUHeTHYe-
CKOI TEOPUH U UX OIIBITHBIE 000CHOBAHUS.

OO11re XapaKTepUCTUKY MoJieKys1. TemiepaTypa.
l13MmepeHue TeMIepaTypsl. TenmoBoe (Tepmo-
MHAMIYEeCKOe) paBHOBecHe. MaKpOCKOIIIecKre
[apaMeTpbl TEPMOIMHAMUYECKON CHCTEMBI.
CBoiicTBa ra3oB. Moiesp UieaybHOro rasa.
['a30BBIe 3aKOHBI. AGCOJIIOTHASA IIKAJIA TEMIIEPATYP.
YpaBHeHUE COCTOAHUSA UleaIbHOTO raza. OCHOBHOE
ypaBHeHue MKT. Temnepartypa u cpegHas
KUHETHUYEeCKas SHEPI'UsA Xa0TUUECKOTO JIBUKEHUA
MOJIEKYJl. BHYyTpeHHAA SHEePrus ueajbHOro rasa.
[BHYTpeHHSIs SHEPTUS MOJIEKYJ/ISIPHBIX Ta30B. ]
I13MepeHne CKOpOCTEH MoJIeKyJI ra3a. [CBoiicTBa
skuKocTell. [loBepXHOCTHOE HATSAKEHUeE.
CMmaunBaHue U HecMaunBanue. Kanwuisspabie
siByieHMs. TenIoBoe paciIupeHue JKUIKOCTENH. |
CTpoeHHe U CBOUCTBA TBEP/AbIX TeJl. AMopdHbIe
resa. [TeruioBoe pacirupeHue TBEP/bIX TeJ. |

UlabopamopHbvle pabombi,

6. I3yueHre U30TEPMUUECKOTO IIPOIlECCa.

7. VI3yueHue ypaBHEHUs COCTOSIHUS U/I€ATTBHOTO
rasa.

\KonmpoavHas paboma

110 TeMe «OCHOBBI MOJIEKYJIIPHO-KHHETHYUECKOH
TEOPU ».

I IpumepHble membl pehepamos u npoexmos

1. [IIxansl Temnepatyp B Poccun u Esporie B XIX n
XX BB. CpaBHUTEJILHBIN aHAJTUS.

2. KoHCcTpynpoBaHue U UCOBITAHUE JIOCKT
['asibTOHA.

3. [loBepxHOCTHOE HaTs>KeHNE U KalluUIApPHbIE
IBJIEHUA B IIPUPO/IE U TEXHUKE.

4. VccienoBanme cBONCTB aMOP(HBIX TeJI.

5. ’Kusikrie KpUCTaIbl: CTPYKTYpa U CTPOEHUE,
CBOICTBA, TPUMEHEHHE

DopMyTUPOBATH OCHOBHBIE MTOJIOKEHUS MOJIEKYJIAPHO-
KUHETUYECKOHN TEOPUH.

[TpuBOANTH OOIIHIE XaPAKTEPUCTUKH MOJIEKYJI: PadepbkeHue m)
MOJIEKYJI, KOJTUYECTBO BEIECTBA, YUCJIO ABOTA/IpO, OTHOCH-
TeJsIbHAs MOJIEKYJISIPHAs Macca, MOJIsIpHas Macca.

[ToHHMATh CMBICJI K 3HATH YKCJ/IOBBIE 3HAUEHUS ITIOCTOSHHOM
IABOTQJIpO, aTOMHOM €JMHUIIBI MACChI, IIOCTOSTHHOU BoJIhIT-
MaHa, YHUBEPCAJIbHOU Ta30BOU IMMOCTOSTHHOM.

6.

HabJtroy1ath GPOYHOBCKOE JIBUKEHHE U siBJIeHUE TU(y3un.
OOBACHATH B3aHMO/IEHCTBHE YACTHUIL BEII[ECTBA HA OCHOBE
MOJIeJIEN CTPOEHHU A Ta30B, KUIKOCTEH U TBEP/IBIX TEJL.
[ToHUMATh CMBICT PUBUIECKHUX MOJIEJIEH: UIeaTbHBIH ras;
[MOHATHH: TEpPMOIMHAMHUYECKAs CUCTEMA, PABHOBECHOE
COCTOSTHUE CHCTEMbBI, PABHOBECHBIH ITPOIIECC,
CpeTHEKBAJI[pATUIHAS CKOPOCTD, CPETHSASA CKOPOCTh, Hauboee
BEPOSITHAS] CKOPOCTD, CPEHSASA KHHETHYECKAsT DHEPTHUs
XaOTHYECKOTO IBUKEHHUS MOJIEKYJI Ta3a, BHYTPEHHSASA SHEPTHUA
KIeajIbHOTO Ta3a.

M3y4JaTh MMOHATHE TEMIIEPATYPHI KaK MapaMeTpa paBHOBEC-
HOT'O COCTOSTHUS TEPMOJUHAMUYECKON CHCTEMBI.

M3MepATh TEMIIEPATYPY TEJI TEPMOMETPOM C YIETOM
[TOTPEITHOCTH U3MePEHUS.

DopMyTHPOBATH HyJIEBOW 3aKOH TEPMOIMHAMHUKH.
YcTaHaB/IMBATh CBA3U MEXK/Y: CPEHEN KHHETUYECKOH
DHEpPrrel XaoTHYEeCKOTO MOCTYIIaTeIbHOTO JIBUKEHUA
MOJIEKYJI UI€aJIBHOTO ra3a U TEMIIEPATypOi; OCHOBHBIMHE
MaKpPOCKOITMYECKUMU ITapaMeTpaMu UieaJIbHOro raza mpu
M30IpOIeccax.

dopmyupoBaTh: 3akoHbI bois—Mapuorra, [Ilapss, I'ei-
JIroccaxa, 00beIMHEHHbBIN Ta30BbIi 3aK0H, 3aK0H JlaJbTOHA.
[O6GBsACHATD YCTPOKUCTBO U IEHCTBHE TA30BOIO TEPMOMETpPA
KakK MpuO0pa It U3MEPEHUs TEMITEPATyPbl TEPMOUHAMU-
YUECKOU CHCTEMHEI. |

BoipaskaTh 3HAaUEHUsI TEMIIEPATYPHI TeJIa ¢ IOMOIIBIO IITKAJTBI
[{estbcust, TEPMOITHAMUYECKOU IIKAJIBI TEMIIEPATYP.
[TosHakoMuThes ¢ ombiTamu IIITepHA IO U3MEPEHUTO
CKODOCTH TEIJIOBOTO IBHIKEHUS YACTHII,

[AHanu3upoBath pe3yabTaThl ONbITOB IlITepHA, HCITIOIB3Y ST
rpaduk pacipeziesieHusa MOJIEKYJI Ta3a 0 CKOPOCTSM IIPU
oIIpeziesIeHHOH TeMIeparype. ]

OOBSACHATH U30TEPMUYECKUH, UB0XOPHBIH, N300apHBIHI
[IPOIECCHI C TOYKH 3PEHUS MOJIEKYJIIPHO-KUHETHYECKOU
TEOpUH.

IAHAJIM3UPOBATh OCHOBHOE YPaBHEHUE MOJIEKYJIIPHO-KHUHE-
TUYECKOHN TeopuH, rpapKu U30IPOIIECCOB.

[TosyyaTh 3aBUCUMOCTH JIJaBJIEHUS U €aIbHOTO ra3a OT KOH-
[[eHTPAI[UU er0 MOJIEKYJI U aOCOTIOTHON TeMIIepaTyphI.
[BBIBOIUTH YpaBHEHIE COCTOSHUS U/I€aIBHOTO rasa. ]
Omnpe/iesiATh BHYTPEHHIOI SHEPTUIO OTHOATOMHOTIO Tasa,
[BHYTPEHHIOIO DHEPTUIO MOJIEKYJIAPHBIX Ta30B].
[PaccMaTpuBaTh U OOBSACHATH MOBEPXHOCTHOE HATSXKEHE
PKHIKOCTH, CMaYMBaHUE U HeCMAaYUBaHUe, KAUJUISIPHBIE
IBJIEHIS, TETJIOBOE PACIINPEHHE KUKOCTEH. |

3yJaTh CTPOEHME U CBOMCTBA TBEPABIX TEJI, AMOP(MHBIX TeJI,
[TersioBO€E pacuInpeHye TBEPABIX Tel. ]

[IpuMeHATh OCHOBHOE YpaBHEHHE MOJIEKYJIAPHO-KIHETHYE-
CKOU TeOpHH, YPaBHEHHE COCTOSTHUSA UJI€IBHOTO rasa,
ra30Bble 3aKOHBI K PElIeHHI0 3a71a4

OcHOBBI TepMOIMHAMMKH (6 1)

Pabota rasa B repMmoguHamMmuke. KosmuecTBo
TETJIOTHI. Y paBHEHUE TEIJIOBOTO OajtaHca.

[TepBbIil 3aK0H TepMoANMHaAMUKU. [IpumeHeHne
[IEPBOTO 3aKOHA TEPMOAUHAMUKH K U30IIPOIecCaM.
IAnnabaTuuyeckuii mporiecc. [ TermmoeMKocTh ra3a B
n3omnporeccax.] Heo6paTuMOCTh TEIJIOBBIX MAIITNH.
BTopoii 3ak0oH TeEpMOIMHAMUKH. TerioBbIe
MaITuHbL. [IpUHINIT IeUCTBUSA TETLIIOBOTO
nBuratesia. [luxa KapHo. UaeanbHas Xo1oauibHasAg
MaIlrHAa. IKOJOTHYECKHE TTPOOIEMBbI
CITI0JIb30BAHUS TEIJIOBBIX MAIIIWH.

TepMOUHAMHUYECKON CUCTEMBI 32 CYET MEXaHUIECKOU
paboThI Ipu aAabaTHYeCcKoM IIpoIiecce.

13y4aTh yCTPOMCTBO 1 IPUHITUI JIeUCTBUA KaJIOPUMeTpa.
PaznuyaTh y/IeJIbHYI0 TEIJIOEMKOCTD BEIlleCTBa, TEIIOEMKOCTh
TeJla U MOJIAPHYIO TEIJIOEMKOCTD BeIllecTBa.




\KonmpoavHas paboma
110 TeMe «OCHOBBI TEDMOIMHAMUKH» .

OtpeziesiaATh paboTy U/IeaIbHOTO ra3a Ipu n300apHOM
[IpOIIECCE € TOMOIIBI0 rpapuKOB B KoopAuHATax p—V.
@OpMyIMPOBATh: MIEPBbIH 3aKOH TEPMOANHAMUKKHERDS neHue m

6.

I IpumepHble membl pehepaimos u npoexmos

1. 13 ncropuu n3obpeTeHs TEIJIOBBIX JBUTATe-
UTei.

2. X0JIOANIbHBIE MAIIIUHBI: BUJIBI, YCTPOHCTBO,
[IPUHIINI JIEHCTBUS, IPUMEHEHHE.

3. DKoJIOTHYecKue IPobJieMbl NCIOIb30BAHUA
TeIJIOBBIX MAIIIMH: aHAJIU3 U CIIOCOOBI pelieHus.
4. Yto uzobpesnn [Ixeiimc Yart u ViBan ViBaHOBHY
[Tos13yHOB?

JIBuraTtesib CTUPJIMHTA — TEIIOBOU
nBUrartesb ¢ caMbIM BbicOKHUM KII/I

3aKOH COXPaHEHUs S3HEPTUHU /IS TEIVIOBBIX IIPOIECCOB;
BTOPOI 3aKOH TEPMOMHAMHUKH.

[OmmchIBaTh TEMIOEMKOCTD T'a3a B H30IIPOIleccax. |
3anuceIBaTh: YypaBHEHHE [1€PBOT0 3aKOHA TEPMOIMHAMUKY;
(bopMyJIBI OIIpesiesIeH N YAeTbHON TEIJIOEMKOCTH BEIIECTBA,
KII/I ngeaibHOTO TEILJIOBOTO JIBUTATENIA.

[IpuMeHsTh IEPBBIA 3aKOH TEPMOJIMHAMHUKY K 00bSACHEHHIO
30IIPOIECCOB.

OO6CyK/1aTh HEBO3MOKHOCTD CO3/IaHU BEUHOI'O IBUTATEJIS,
HeoOpaTHMOCTh TEIJIOBBIX ITPOIIECCOB B IPHPOJIE.
O0bsacHATH B pamkax MKT HeoOpaTHMOCTh MAaKPOCKOITHYE-
CKIX IIPOIIECCOB B IIPHPO/JIE.

PaccmaTpuBaTh: YCTPOMCTBO U IPUHITUII IeHCTBUSA TEIIJIOBOTO
JIBUTATEJIA, UIUTPHOU XOJIOAUIBHON MaIINHbI; UK KapHO
KaK IIpIMep 06paTuMoro mporecca.

OOCy>X/1aTh U OIEHUBATH SKOJIOTUYECKHE ITPOOJIEMBI,
CBS3aHHBIE C MCII0JIH30BAHUEM TEIJIOBBIX MAIIIVH.
[IIo3HAKOMUTECS ¢ PA3IMYHBIMH BHIAMH TEIIOBBIX
JIBUTATeJIEN, NX YCTPOHCTBOM U (PU3UUECKUMH OCHOBAMU
paboThL. ]

PeraTh 3a71auy Ha IpUMeEHEHYE IIEPBOTO 3aKOHA TEPMOJIH-
HAMUKH, COCTaBJIEHNEe YPAaBHEHU TEIIOBOTO OaaHca

N3MeHeHNs arperaTHbIX COCTOSIHUI BemecTBa (5 1)
lciapenue 1 KoHIeHcays. HachIeHHbIH map.
[M3oTepma peanpHOro rasa. JlaBjieHue HACHIIEH-
Horo napa.] Kunenue sxuyikoctu. BiakHOCTD
BO3/ayxa. I3MepeHue BIaXKHOCTU BO3/IyXa.
[[1aByieHNEe U KPUCTAJLIU3AIUA BEIleCTBA.

VlabopamopHbvle pabombuit,

8. 3MepeHre OTHOCUTETHPHOMN BIGSKHOCTH BO3/yXa.
0. M3mMepeHune TeMIeparypbl KPUCTA/IM3AIUN 1
V/ZIeJIBHOU TeMIIEPaTyPhl IUIABJIEHUs BEIEeCTBA.

[KonmpoavHas paboma no teme «V3MeHeHUsT
arperaTHbIX COCTOSTHUM BEI[eCTBa»

[ IpumepHble membl pedhepamos U NPoexmos 1.
PoJib IPOTIECCOB MCTIAPEHUS U KOH/IEHCAIINH B
[IpUpPO/IE.

10. N3zyuenue pa3oBoi JuarpaMMbl BOJbI U
UTh/IA.

11.Crroco6bI TPAHCIOPTHUPOBKHU U XPaHEHU
CKVKEHHBIX Ta30B.

12. Hcnosb30BaHue CKUKEHHBIX Ta30B B
KOCMOHABTHKE.

Cocyn JIproapa: yCTpOUCTBO, IPUHITUT JIEN CTBUS,

IpUMeHeHNe
mxeHve Tabn

CpaBHUBATh CTPOEHUE U CBOMCTBA KUJIKOCTEH, TA30B U
TBEPZBIX TeJ.

PaccMaTtpuBaTh (pa30BbIe IIEPEXO/IbI, IPOUCXO/ISAIIIE MEK/TY
PKHUJIKOCTBIO M Ta30M, JKHUIKOCTHIO ¥ TBEPbIM TEJIOM.
[O6BACHATD U30TEPMY PEaJIbHOTO Ta3a, 3aBUCUMOCTD
NaBJIEHUS HACHIIIIEHHOTO [1apa OT TemiepaTtypsbl.] [loHuMaTh
CMBICJI TIOHSITUN: HACBHIIIIEHHBIH U HEHACHIIIIEHHBIN TIap,
TeMIepaTypa KUIeHus, y/ieJbHas TeIIoTa Iapoobpa3oBaHus
PKHUTKOCTH, aOCOJIIOTHASA U OTHOCUTEJIbHAS BJIa’KHOCTD
BO3/yXa, TEMIIEPATYPa IIJIaBJIEHUs, y/IebHAs TEIIOTa
[171aBJICHUSA BEIECTBA.

3y4yaTh 3aBUCHMOCTD TEMIIEPATYPbI KUTIEHU JKUAKOCTH OT
BHEIITHETO JIABJIEHL.

OOBACHATH YCTPOUCTBO U IPUHIIUI JEHCTBUSA: ICUXPOMETPA,
KOHZIEHCAI[OHHOTO 1 BOJIOCHOTO TUTPOMETPOB; U3MEPSTD C
X TIOMOIIBIO BJIQYKHOCTD BO3/IyXa.

BBIYHCIIATh OTHOCUTEJIBHYIO BIQKHOCTD BO3/IyXa.
VcesenoBaTh € IOMOIIIBIO TPAUKOB MPOIECCHl KUIIEHHUS BOZbI
U TUIaBJIEHUS BEIECTBA.

Pemrath 3a71auul Ha ompe/ieieHHe (PU3NUeCKUX BETMUNH,
xapakTepusyouux $ha3oBble MePeXobl Ta30B, JKUIKOCTENH U
TBEP/IbIX TEJ, HA COCTABJIEHIE YDABHEHUS TEIJIOBOTO OataHca




OoJpkeHue TabJgi.

co

AnekTpognHamuka (11 v)

MpodosikeHue m

6.

DuekTpocraTuka (114)

DJIEKTPUUECKUH 3aps/. DIEKTPU3AIHA TEJL.
DJIEKTPOCKOI. DJIEKTPOMETP. 3aKOH COXPaHEHU s
5JIEKTPUUECKOTO 3apsia. Mosesnp TOUeIHOTOo
3aps/a. 3akoH KysioHa. QyieKTpuueckoe moJie.
Teopun 6JIM3KOAEHCTBUS U TATLHONEHCTBUS.
HanpsaXeHHOCTb dJIeKTpruYecKoro nosd. Ilpunnun
CYIIEPIIO3UIINH SJIEKTPUUYECKUX TIOJIEH.
Harnpsi>keHHOCTh TOUEYHOro 3aps/ia. I'padprueckoe
M300parKEHNE DJIEKTPUUECKUX TTOJIEH.
[Hampsi?keHHOCTD TI0JIA PA3JINYHON KOH(UTYypauu
3aps/10B. ]

PaboTa KyJIOHOBCKUX CUJI. [DHEPrUsl B3aUMOJIEH-
CTBUS TOUEUYHBIX 3apsA/10B.] IloTeHIInan 31€eKTpo-
CTATHYECKOr'O T0JIS U PA3HOCTb IIOTEHIINAIOB.
OKBUIIOTEHIMAJIbHBIE IOBePXHOCTH. [[ToTeHnman
[10J151 PA3JINYHON KOHQUTYPALNH 3aPAJIOB. ]
[IpOBOTHUKY B BJIEKTPOCTATHIECKOM IIOJIE.
/IMBJIEKTPUKH B BJIEKTPOCTATHYECKOM IIOJIE.
/IseKkTprdeckas IPOHUIIAEMOCTD. DJIeKTpUUe-
ckas emkocTb. KonyiencaTopsl. [CoenuHeHne
KOH/IEHCATOPOB. | DHEPTHUS 2JIEKTPUUECKOTO TIOJIS.

VlabopamopHas paboma
10. lI3aMepeHue 371eKTPUIECKON eMKOCTH KOH/IEH -
caTopa.

OO6Cy>K/1aTh: CyIIeCTBOBAHUE AJIEKTPOCTATUUECKOTO ITOJIsI KaK
YAaCTHOTO CJIydast MPOsIBJIEHUS 3JIEKTPOMArHUTHOTO TOJIs B
BHIOPAHHOU cHCTEMe OTCUETa; CBOMCTBA 3HAKOBOHW MOIEU
5JIEKTPOCTATUYECKOTO MOJISI — JIMHUHA HATPSKEHHOCTH U
[IPUMEHSTD ee MPU aHAJIN3e KAPTUH 3JIEKTPOCTATHYECKUX
[MOJIeH.

IAHAJTM3UPOBATh CBOMCTBA 3JIEKTPUYECKOTO 3apsi/ia.
[IpuMeHSATh GUBUUECKYIO MOJIEJIb — TOUEUHBIH 3aps/] IPU
M3yUYEeHUU DJIEKTPUUECKUX B3aUMO/IEHCTBUH TTOKOAIIMXCS
3apsIPKEHHBIX TEJT.

DOopMYTUPOBATh: 3aKOH COXPAHEHUs BJIEKTPUUECKOTO 3apsi/ia,
3akoH Ky/i0HA, MPUHITUIT CYyTIEPIIO3UIINH 3JIEKTPOCTATUUECKUX
[OJIEH.

PaccMaTpuBaTh CXeMY YCTPOHCTBA: BJIEKTPOCKOIIA, DJIEK-
TpOMeTpa, KPYTHUIbHBIX BecoB Kysona.

OmnpeesiATh HallPaBIeHUs] BEKTOPOB KYJIOHOBCKUX CHUI.
HabJtro/1aTh CHIIOBOE JIEUCTBHUE 3JIEKTPOCTATHYECKOTO OIS Ha
BHECEHHBIA B HETO BJIEKTPUUECKUH 3apsiI.

OOBsICHATH HAIIPABJIEHNE BEKTOPA HAIPSAIKEHHOCTH DJIeK-
TPOCTATHYECKOTO IT0JISI B IIPOU3BOJIBHOM TOUKE ITOJIA.
[PaccmaTpuBaTh HANIPSKEHHOCTH ITOJI PA3JTHYHON KOHDHU-
rypanuu 3apsjoB.] M3obpakaTh OHOPOTHOE
5JIEKTPOCTATUYECKOE IT0JIE C IIOMOIIBIO JIHHII
HAIPSIKEHHOCTHU.

\KonmpoavHas paboma 1o teme
«DJIEKTPOCTATUKA».

Pemratp 3a71aun Ha IpUMeHeHUe 3akoHa KysioHa 1 mpuHIUIa
CYIIepIIO3UIINU AJIEKTPOCTATUUECKUX TTOJIEH.
[ToHuMAaTh GU3UUECKUHA CMBICIT M 3aIIUCHIBATH (POPMYJIBI

[ IpumepHble membl pegpepamos u npoexmos 1. 113
HCTOPUH YCTaHOBJIeHHUA 3akoHa KysoHa. 2.
BimsiHYE 31EKTPOCTATUUECKUX ITOJIEH 6OJTBIIION
HAIPSJKEHHOCTH Ha OPraHU3M YesIoBeKa. 3.
DJIEKTPOCTATUUECKAS 3AIUTA YYBCTBUTETbHBIX
M3MEPUTEIBHBIX MPUOOPOB. 3a3eMJIEHUE.

4. VI3ydyeHne yCTPOUCTBA U IPUHITATIA JEeUCTBUS
3JIEKTPOCTATUUECKOTO (PUIIHTPA 10 OUKCTKE BO3IyXa
OT TIBLTH

HabJtro/1aTh sIBJIEHHE 3JIEKTPOCTATUUECKOW WHAYKITUU, CII0CO0
DJIEKTPU3ALMH Ye€Pe3 BIUSHUE, ABJIEHUE MOJIAPU3AIAN
TMDJIEKTPUKA, HAXOISIIETr0Cs B 3JIEKTPUYECKOM II0JIE.
OOBACHATD SBJIEHUS JIEKTPOCTATUUECKOU WHAYKITUU U
[TOJIIPUBALNH TUDJIEKTPUKA.
[ToHUMATh CMBICT GU3UUECKOU BETUUNHBI — JUBJIEKTPUYE-
CKas IPOHUIIAEMOCTD BEIIECTBA U IIPUBO/IUTD €€ 3HAYEHUS
TSI pa3HBIX TUAJIEKTPUKOB.
3amrchIiBaTh 3aK0H KysI0HA /1S 37IEKTPOCTATHUECKOTO
B3aMMO/IEHCTBUS TOUEUHBIX HEITOIBHUIKHBIX 3aPAZIOB B CPETIE,
(opMyIIBI OTIpe/IesIeH s BJIEKTPOEMKOCTH YEIUHEHHOTO
[MPOBOJHNKA U KOH/IEHCaTOpa, KOH/IeHcaTopa ¢ v-
5JIEKTPUKOM, DHEPTUIO DJIEKTPOCTATHYECKOTO TIOJIS 3apsi-
SKEHHOTO KOH/IeHCAaTopa, 00hEeMHOI IIJIOTHOCTH SHEPTUU
5JIEKTPOCTATUYECKOTO TIOJIA.
HccenenoBaTh 9KCIIEPUMEHTATBHO 3aBUCHMOCTD 3JIEKTPOEM-
KOCTHU IIJIOCKOTO KOH/IEHCATOPA OT PACCTOSHUS MEXKIY
MJIACTUHAMU, OT IJIOLIAM IIJIACTUH U OT 3al0JIHAIOIIEH
KOH/IEHCATOP CPE/IbI.
[PaccmaTpuBaTh MOCIEIOBATEIHHOE U TTAPAJLIEIbHOE
coeIMHEHNS KOH/IEHCATOPOB U PACCUMTHIBATH UX ITapaMeTPHhI.
[[TonyuaTs hopMyJIy OIpEAeIeHNUS SHEPTHU DJIEKTPOCTATH-
YECKOTO I0JIsI 3apsIPKEHHOTO KOHeHcaTopa. |
Pemrath 3a71aun Ha OTIIpeZieIeHNe SHEPTETUUECKUX XapaKTe-
PUCTHUK OTHOPOJTHOTO 3JIEKTPOCTATHYECKOTO TIOJISA, ITapaMe-
TPbI KOHAEHCATOPOB.

PE3EPBHOE BPEMA (3 u)




11 knacc (70 4, 2 4 B Hegeno)

OcHOBHOE cofiepaHue

MpodoskeHue m
OCHOBHbIE BUAbl yqeGHou AEeATE/IbHOCTU

ab1.

QJIEKTPOAUHAMUKA (ITPOJOJI’KEHUE) (24 4)

[MocrostHHBII 1eKkTpruYecKkuii Tok (9 4) [leiicTBus
DJIEKTPUYECKOTO TOKA. Y CJIOBUSA CYIIIECTBOBAHUS
5JIEKTPUYECKOro ToKa. CTOpOHHUE CUJIBL.
DJIEKTPUYECKUH TOK B IPOBOJIHUKAX. 3akoH Oma Jiyist
yuacTtka 1emnu. CompoTHBIeHNE TPOBOJHIKA.
3aBUCUMOCTH COIPOTHUBJIEHUS OT TEMIIEPATYPHI.
[CBepxmpoBoauMOocTbh.] CoelHEHHE IPOBOHUKOB.
PaboTa 1 MOIIHOCTD 3JIEKTPUYECKOTO TOKA. 3aKOH
J>xoynsi—Jlenna. i3amepeHue CUIbI TOKA, HATIPSKEHUA
U COITPOTUBJIEHUS B DJIEKTPUYECKOH IIETIH.
DJIeKTPOABUKyIAasA cuia. lctouHuku Toka. 3akoH Oma
J1J151 IIOJTHOH IIEIIN.

VlabopamopHas paboma
1. U3mepenue 3/1C u BHyTPEHHETO COIPOTUBJIEHUS
ICTOYHUKA TOKA.

IKonmpoavtas paboma o teme «I10CTOSHHBINA
3JIEKTPUUECKUH TOK».

IIpumepHble membl pedhepamos u npoexmos 1.
CTOYHUKY ITOCTOSTHHOTO TOKA: BUJIBI, YCTPOHCTBO,
(przuuecKkre OCHOBBI PabOTHI, IPUMEHEHHE.

PaccmarpuBath pa3jiduHble eHCTBUA DJIEKTPUUECKOT0
TOKA.

[ToHUMAaTh CMBIC/I U 3alIUCHIBATh (POPMYJIBI OIIpeie/IeHusA
OCHOBHBIX (DU3UUECKUX BEJIMUNH, XapaKTePU3YIOIINX
[TIOCTOSTHHBIH TOK U €T0 UCTOYHHUKH: CHJIa TOKA, HaIIpsIKe-
HUe, COIIPOTHUBJIEHNE IPOBOJHUKA, YeJIbHOe
COTIPOTUBJIEHHE MPOBOAHMKA, I]]C, paboTa U MOIIIHOCTD
9JIEKTPUUYECKOT0 TOKA.

OOBSCHATD: YCJIOBUS BO3HUKHOBEHUS U CYIECTBOBAHUA
[TOCTOSTHHOT'O TOKA; POJIb CTOPOHHUX CUJI, IeHCTBYIOLINX
B HCTOYHUKE TOKA.

[TTosyyaTs u aHAIM3UPOBATH GOPMYITY JIJIsI
oIpeziesIeHUs CKOPOCTHU YIIOPA/I0YE€HHOTO JBUKEHU
5JIEKTPOHOB B METAJIJTNYECKOM IIPOBOTHUKE. |
PaccmatpuBath ycTpocTBO U pu3HUUECKHE OCHOBBI
paboThI: pa3JINYHBIX HCTOYHUKOB [TIOCTOSTHHOTO TOKA,
peocrata, IOTeHIIIOMeTpa.

3MepATh: CHUJTy TOKA C IIOMOIIBIO aMIIepMeTpa U
Halps>KeHUe ¢ [IOMOIIbI0 BOJIBTMETPA € y4eTOM
a0COJTIOTHOM MTOTPEITHOCTH U3MEPEHUST; COIIPOTUBIIEHHE
c moMoIIbI0 MyJIbTUMETPA; D/1C u BHyTpeHHee
COIIPOTHUBJIEHNE UCTOYHUKA TOKA.

2. MocTuk YUTCTOHA: cXeMa U IPUMEeHEeHHe.

3. Peocrarsl, mOTEHITMOMETPHI, MAara3uHBbI
COIIPOTUBJIEHHUI: YCTPOUCTBO, IIPUHIIMII IEH CTBHS,
[IpHMEHEeHHE.

4. SIBJIEHVE CBEPXIIPOBOAMMOCTH: MCTOPUS OTKPBITHS,
CBOYICTBA CBEPXIIPOBOJHUKOB U UX IIPUMEHEHNE B
Pa3JINYHBIX 00JIACTAX HAYKU U TEXHUKH.

5. KopoTkoe 3aMbIKaHHE. Y CTPOUCTBA JIJTSI 3AIIUTHI
JIEKTPUUECKUX TIeTer

OnpeznenaTts 3Hak D/C B 3aBUCMMOCTH OT HAIlpaBJIeHU S
00x0/1a KOHTYpA.

DopMyTUPOBATh U 3aITUCHIBATH OCHOBHBIE 3aKOHBI
[TOCTOSTHHOTO TOKa: 3aKOH OMa JIIsI y4acTKa eIy,
repBoe npaBuiio Kupxroda, 3akon Jxxoynsa—Jlenna,
3akoH OMa TS TIOJTHOM (3aMKHYTOH) 1enu, 3akon Oma
/14 y4acTKa 1emnu, coaep:xkaiero dJC.

CpaBHHUBATH IPOBOIHUKY 110 UX Y/I€TbHBIM
SJIEKTPUYECKUM COIIPOTUBJIEHUSM.

OOBACHITH 3aBUCUMOCTh COTTPOTUBJIEHUS TTPOBOTHUKA
OT TEMIIEPATYPHI.

[O6eyxmaTh siBIEHNE CBEPXIIPOBOIUMOCTH, 00J1aCTH
[IpUMEHEHUS CBEPXITPOBOTHUKOB. |

CobupaTh, UCIIBITHIBATH ¥ PACCUNTHIBATH TAPAMETPHI
SJIEKTPUYECKUX IIeTel ¢ pa3HbIM COeTUHEHUEM ITPOBO/I-
HUKOB

DileKTpuyeckuii TOK B cpeaax (5 1)
JKCIlepuMeHTaTbHbIe 000CHOBAHUS JIEKTPOHHOM
[IPOBOAMMOCTH METAJLJIOB. DJIEKTPUIECKUH TOK B
pacTBOpax U pacIlylaBaX 3JIEKTPOJIUTOB. [3aKOH
biekTposinza Oapajes.] DIEKTPUUECKHUH TOK B Ta3ax.
[PaziruHble THIIBI CAMOCTOSITEILHOTO Pa3psza.
[T;1azma.] DyIeKTpUYecKui TOK B BaKyyMe.
DJIEKTPUUECKUH TOK B IIOJIYIIPOBOJHUKAX.
[ToyryIpOBOTHUKOBBIE IIPUOOPHI.

VlabopamopHbie pabomut, 2. I3TOTOBIEHNE
raJbBaHMUYECKOI'O 2JIEMEHTA U UCIBITAHUE €TI0 B
JTeCTBUM.

PaszinyaTh HOCUTEIH SJIEKTPUUECKOTO 3apsijia B
MeTalylaX, BaKyyMe, ra3ax, pacTBOpax U pacriaBax
5JIEKTPOJIUTOB, TIOJIYyIIPOBOIHUKAX.

[TpUBOAUTH SKCIIEpUMEHTAIbHBIE 000CHOBAHUA
[TPOBOIMOCTH METAJLJIOB.

M3y4JaTh yCTPOUCTBO U MIPUHITHI JIEUCTBUS: BAKYYMHOTO
TMO/1a, 3JIEKTPOHHO-JIyUYeBOU TPYOKH.

HabJ1ro1aTh 1 00bACHATH BOSHUKHOBEHHE
9JIEKTPOITPOBOTHOCTH 3JIEKTPOJIUTOB, SIBJIEHUE
5JIEKTPOJIN3A, Ta30BBIN pa3psijl.

[M3yuaTh pa3siuuHbIE BUbI CAMOCTOSTEIHHOTO Pa3psia,
0COOEHHOCTH IJIA3MBL. |




CccJIe/IoBaHUE 3aBUCHMOCTH COIIPOTHUBJIEHHS
[IOJIyIIPOBO/THUKA OT TEMIIEPATYPHI.

ITpumepHble membl pedhepamos u nPoexmos

1. B. C. fikobu — n3obpeTaTesib raTbBAHOIIIACTHKH.

2. [TpakTrueckoe IpuMeHeHN e IIa3MBl.

3. OT TUTaHTCKUX KUHECKOIIOB /10 IJTA3MEHHBIX 9KPAHOB.
CoBpeMEeHHBIH TEJIEBU30P.

4. YCTPOUCTBO, IPUHITUIIL JIEHCTBUS U ITPAKTUYECKOE
[IpUMeHeHUEe TEPMUCTOPOB, 60JIOMETPOB U
goTopesncTopoB

[©opMyupOBaTh U 3aIIUCHIBATD 3aKOH 3JIEKTPOJIN3A
dapajes.]

[[TornMaTh cMbIc TTOCTOTHHOU Dapajies.] [MpodomkeHue m
IAHAJTM3UPOBATH KaueCTBEHHOE PA3INUne MeXXIy
MEeTaJIJIOM U ITOJIyIIPOBOAHUKOM II0 XapaKTepy
3aBHCUMOCTH y/IeJIbHOTO 3JIEKTPUIECKOTO
CONIPOTHUBJIEHUA OT TeMIIepaTypsl. PaccmaTpuBaTh:
TeXHUYeCKHe IPUMEHEHU s DJIEKTPOJIN3a, MEXaHU3M
57IEKTPOIIPOBOTHOCTH T'a30B, IOJIYIIPOBOTHUKOB.
OO0Cy>k/1aTh: BOSHUKHOBEHHE JIEKTPOJTUTHIECKOHN
TICCOIMAINY, SIBJIEHHS HOHU3AIUY Ia30B, HOHU3AIUN
5JIEKTPOHHBIM Y/IapOM, CAMOCTOATEIBHOTO U He
CaMOCTOSITEJIFHOTO Pa3pAZ0B, TEPMO3JIEKTPOHHOHN
SMHCCUU 3JIEKTPOHHOM, IBIPOYHOU U IPUMECHOH
[IPOBOZMMOCTH ITOJIyIIPOBOAHUKOB, [ 3JIEKTPOHHO-
JTBIPOYHOTO TTepexo;ial.

[IpuBOAUTH IPUMEPHI TPAKTUUECKOTO IIPUMEHEHU ST
5JIEKTPOJIN3A, ITOJIYIIPOBOTHUKOBBIX IIPHOOPOB.
OOHapyKUBATh YMEHBIIIEHUE Y/IeJIBHOTO
DJIEKTDUYECKOT0 COTPOTUBJIEHHUS TIOJIVIIDOBOIHUKOB DU

ab1.

MarnutHoe noJie (6 1)

MarHuTHbIEe B3aUMOJIeHCTBYA. MarHUTHOE I10JI€ TOKOB.
HAyKOMA MAarHUTHOTO 10J14. JIMHUY 110J14 Ha
[IPOBOJIHUK C TOKOM. 3aKOH AM1iepa. /J[BuKkeHue
3apsPKEHHBIX YaCTUI] B MATHUTHOM Tosie. Cruia
JlopeHnia. MarHUTHBIE CBOICTBA BEIIECTBA.

PaccmatpuBaTh onbITHI dpceresia u Ammepa. [TonHumaTh
CMBICJI U 3aIIMChIBATh (POPMYJIBI OIlpeZiesIeHUs
(pr3rYecKrX BeJIMYNH, XapaKTepU3YIOLIUX MarHUTHOe
[10J1€ ¥ CBOICTBA 3aMKHYTOT'0 KOHTYpa C TOKOM: MOJYJb
MarHUTHOM MHIyKLUH, cuiia AMrepa, cuia Jlopenua,
MarHUTHas MPOHUIIAEMOCTb CPEJIBL.

HaGmo1ath 1 00BSCHATH: JEWCTBUE MArHUTHOT'O TI0JIST HA
[IPOBO/IHUK C TOKOM, B3aUMOJICHCTBHUE JBYX MAPAILICIIbHBIX
[IPOBOIHUKOB C TOKAMH, KapTUHBI MATHUTHBIX TTOJIEH,
BpaIlleHIE PAMKH C TOKOM B MAarHUTHOM MOJI€, OTKJIOHCHNE
[MOTOKA 3apsKEHHBIX YaCTUI] B MArHUTHOM Tose. O0CykaaTh
CBOICTBA 3HAKOBOI MOJIEIT MarHUTHOTO IOJISI — JIMHAH
MHAYKIH U IPUMEHATH €€ IPU aHaJIu3e KapTUH MarHUTHBIX
rosteil. DopMynHpoBaTh: IpaBUIIo OypaBurKa (IIpaBoro BUHTA),
[IPUHIUI CYTIEPIIO3UIIMM MarHUTHBIX TOJIEeH, 3aKOH AMIiepa,
[IPABHJIO JICBOH PYKH.

I IpumepHble membl pehepamos u npoexmos

1. DJIEKTPOMArHUTBI: YCTPOUCTBO, (PU3HUUECKUE OCHOBBI
paboThI, TPUMEHEHHE.

2. Macc-cnektporpad U IIUKJIOTPOH: YCTPOUCTBO,
[IPUHIINN JIeHCTBUSA, IPUMEHEHUE.

3. JIBIKeHme 3apsyKeHHBIX YaCTUIL B MATHUTHOM ITOJIE
3eMJyId: paJilallOHHBIE [105ca, I0JIApHble CUAHUS,
MarauTocdepa 3eMiIn.

4. [IppMeHeHIEe MATHUTHBIX MaTEPUAJIOB

13y4aTh yCTPOUCTBO U IPUHIIKII JIEUCTBUS:
JIEKTPO/IBUTATEJIS IOCTOSTHHOTO TOKA Ha MOJIEJIH,
[cTpesiouHOTO 3IEKTPOU3MEPUTETHLHOTO TPUOOpa
MarHUTOJIEKTPUIECKOH crcTeMbl]. OOCYK1aTh OCHOBHBIE
CBOICTBA MAarHUTOB, MATHUTHOTO TIOJIS, THIIOTE3Y
|AMIIepa, 0cOGEHHOCTH BUXPEBOTO TI0JI5, SKOJIOTHUECKUE
acIeKThl pabOThI AJIEKTPOJIBUTATENIEH, TPUMEDPHI UX
[IPAKTUYECKOTO IPUMEHEHUSI.

PaccmaTpuBath [TIpUHITHT JIEUCTBUS Macc-
criekTporpada, IUKJIOTPOHA], IBUKEHUE 3aPSIKEHHBIX
YaCTHUI] B MATHUTHOM I10JI€ 3eMJIH.

[TpUBOUTH IPUMEDPHI TAPAMATHETHKOB, IaMarHETHKOB

DJIeKTpOMarHuTHasi MHAYKuus (4 4)

OnbiTel Papases. MarHuTHBIN TOTOK. [IpaBuiio Jlenma.
3aKOH 3JIEKTPOMAarHUTHOW UHAYKIIMU. Buxpesoe
BiekTprudeckoe nosie. [9/C HHAYKIIUY B IBUKYIIIEMCS
npoBoaHuKe.] CaMonHAYKIUA. THyKTHBHOCTD.
DHEPrusi MarHUTHOTO TI0JISI TOKA.

\Konmpoavhas paboma mno TemaMm « MarHUTHOE IT0JIE»,
«DJIEKTPOMATHUTHAS] UH/YKITHAS» .

IIpumepHble membl pedhepamos U NPoexmo8s

1. OnsrTel Papajies 1Mo HAGIIOAEHUIO U UCCIEI0BAHIIO
IBJIEHUS 3JIEKTPOMATrHUTHON MHYKIIUH.

2. YacTHble cilydau 31eKTPOMAarHUTHON MHIYKIINY U UX
TeXHUYecKoe IpUMeHeHUeE.

3. IHyKIIMOHHBIE TOKU B MaCCUBHBIX IIPOBOJHUKAX

HabJtr01aTh 1 00BSICHATE: ONBITHI Papajiest, UCIOIb3ysT
COBpEMEHHbBIE TPUOOPHI; SABJIEHUE CAMOUHIYKITHH.
[ToHUMATh CMBICJI U 3aITUCHIBATH (POPMYJIBI OIIpeIeIeHUS
(pU3MUeCcKUX BEJIMYNH: MAaTHUTHBIN MTOTOK,
WHAYKTHBHOCTH KOHTYPa, DJIC caMOMHAYKITUY, SHEPTUS
MAarHUTHOTO II0JIS TOKA.

[ToHMAaTh 0COOEHHOCTH BUXPEBOTO 3JIEKTPUUECKOTO
o1 [O6bsacHATh Bo3HUKHOBeHME D/]C B BaMKHYTOM
KOHTYPE, IBYKYIIEMCS B OZTHOPOTHOM MarHUTHOM
rosie.] @opMyJIMPOBaTh: 3aKOH 3JIEKTPOMArHUTHOU
WHAYKITUY, TpaBuiIo JleHna.

[IpuMeHSITh 3aKOH 3JIEKTPOMArHUTHOU WHAYKITUU TTPU
pellleHn! 3a7jau

KOJIEBAHWA U BOJTHbI (26 u)




MexaHnyeckune KojJe0aHusi U BOJHBI (7 4)

YctoBUST BOBHUKHOBEHUSI MEXAHUYECKUX KOIeOaHUT.
/IBe Mojieiu KoJtebaTeIbHBIX crcTeM. KuHeMaTuka
K0J1e0aTeJIPHOTO JIBHYKEHHUS.

HpI/IBOZLI/ITb IIpUMepPbI KoJ1e0aTeTbHBIX JABU gg}meHue m
[loHMMAaTh CMBICJI U 3aIIUCHIBATH q)OpMlebI OIIpeaeIeHuA
(1)I/ISI/I‘JGCKI/IX BEJIMYMH: [IEPUO/ X YaCTOTa KOJIe6aHI/II>'I,

ab1.

lapMmoHmyeckue Kosebanus. JluHaMmuka KoJsieba-
TEJILHOTO JIBUKEHUA. IIpeBpallieHre SHEPTUU [IPU

Beiny»kieHHbIe Kostebanus. PesoHaHc. MexaHudeckue
BOJIHBI. BOJIHEI B cpejie. 3BYK.

VlabopamopHbvle pabombi,

4. UccenoBanue KoebaHUH TPYKIHHOTO MasITHUKA.
5. McciemoBanue KoyiebaHui HUTSHOIO MasATHHUKA.

6. OnpesiesieHre CKOPOCTH 3BYKa B BO3/yXe€.
IIpumepHble membl pedhepamos u npoexmos 1.
JKCIIEPUMEHTAJIBHOE UCC/IEIOBAHNE PA3JIMIHBIX
K0JIe0ATEIPHBIX CHCTEM.

2. Crerockon, GoHeHI0CKOII, hoHOoTrpad: yCTPOHCTBO U
[IPUHITHII JIEUCTBUA.

3. HabGurosieHue u ricciieZiIoBaHNe aKyCTUIECKOTO
pe30HaHca.

4. YIbTpa3ByK U HH(PPA3BYK: OCHOBHbBIE CBOMCTBA U
[IpUMeHeHUe

rapMOHHMYECKUX KoeOaHUAK. 3aTyXalolue Koie0aHusl.

[UKJIMYECKASA YaCTOTa, IEPUO/] KOJIeOaHUU MTPYKUHHOTO
11 MaTeMaTUYeCKOr0 MaATHUKOB, CKOPOCTD U JJTMHA
BosIHBI. [IprBOAUTE ONIpeiesieHus IOHATHN:
KoJiebaTesIbHAS CHCTEMA, PE30HAHC, BOJIHA, BOJIHOBAs
[IOBEPXHOCTb, JIy4, TOH.

PaccmaTpuBaTh: YCIIOBUSA, IIPH KOTOPBIX B
KOJIeOaTeIbHBIX CUCTEMAaX BO3HUKAIOT U
[10/1/IEP>KUBAIOTCS CBOOOTHBIE KOJIeOaHM s, CBA3b
K0J1e0aTeIPHOTO JIBHXKEHNS ¢ PABHOMEPHBIM
JIBIDKEHUEM I10 OKPY>KHOCTH.

Vcnios1p30BaTh GU3NUECKHe MO/IEIN — FapMOHUYECKIIE
KoJIeOaHW s, IPY>KUHHBIA MasgTHUK, MaTeMaTUUECKUN
MasTHHUK, TADMOHIYECKasl BOJIHA — IIPU ONMCAHUU
K0JIeOATETHHBIX U BOJTHOBBIX ITPOLIECCOB.

Hab6roaTh 1 00bACHATH CBOOOAHBIE KOJIeOaHUA
[IPYKUHHOTO ¥ MaTEMaTUIECKOTO MAsITHUKOB.
cenenoBaTh 3aBUCHMOCTD ITEPHO/IA KOJIeDaHUH Tpy3a Ha
[IPY?KUHE OT MAacCCHI TPy3a U KeCTKOCTU IPY>KUHBI.
OnpenesaTh YCKOPeHHEe CBOOOTHOTO aeHUsA C
[TOMOIIIbI0 MAaTeMATHIECKOTO MasATHUKA.

3anMCchIBaTh [ aHAJU3UPOBATh] ypAaBHEHUS:
rapMOHHYECKHX KOJIeOaHUH, KoJieOaHUH Ipy3a Ha
[IpY’KUHE, IBIKEHNS MAaTEMAaTUIECKOTO MasITHHKA.
PaccmaTpuBaTh IpeBpalleHue SHEPIUU IIPU rapMOHUYe-
CKUX KOJIeOaHUSX, 3aTyXaIoI1e KOJIeOaHUsI, BBIHYK/IEH -
HbIe KOJIEOAHUsA, MEXaHUYECKUH Pe30HAHC, [aBTOKOJIEOa-
HUA. |

AHanM3UpOBaTh IPa()MKU 3aBUCUMOCTH: KOOP/IMHATHI TeJa,
COBCPpLIAOIICTO TAPMOHHNYCCKUC KOJ'Ie6aHI/I$I, OT BPECMCHU,
[IPOEKLMI CKOPOCTH M YCKOPEHUS Tella, COBEPILAIOILIETO
rapMOHHYECKUE KoyiebaHus, OT BpeMeHH;

[TOJTHOW MEXaHUYECKOH SHEPTUH, KHHETUYECKOU U
[TOTEHI[UAJIbHON SHEPTUU IPYKUHHOTO MasATHUKA OT
KOODJIUHATHI TPy3a; aMILIUTY/bI BBIHYK/I€HHBIX
KOJIeOAHUI OT YaCTOTHI M3MEHEHUsI BHEITHEHN CUJIBI IPU
pe30HaHCe; CMeleHus (KOOPIMHATHI) YaCTHI] YIIPYTOU
CpeJIbI OT MTOJIOKEHUST PABHOBECHS TIPHU
pacmpocTpaHeHUuH BOJHBI BA0JIb 0cu X. OOBSICHATD:
MeXaHU3M BO3HUKHOBEHU (Ha MOJIETH) TOIEPEUHBIX
BOJTH, YCJIOBHE PACIPOCTPAHEHUS 3BYKOBBIX
BOJTH,BOSHIKHOBEHIE 9Xa.

O6Ccyx1aTh: 0COOEHHOCTH PACIPOCTPAHEHU ST
[TOIIEPEYHBIX U IIPOZOJIBHBIX BOJIH B CpeZiaX, BPeTHOE
BJIMSTHUE IIIyMa Ha YeJIOBEKA U )KUBOTHBIX.

[ToHUMATh HPUBUUECKUI CMBICTT XaPAKTEPUCTHK 3BYKa:
TPOMKOCTH 3ByKa, BBICOTA TOHA, TEMOP.

[TpruMeHATh MOHATUSA U 3aKOHBI MEXaHUKU IIPH PEIIeHUH
3a71a4 Ha pacueT OCHOBHBIX (PU3UUECKUX BEJIUULH,
XapaKTEePU3YIOIINX K0IebaTeIbHOe U BOJTHOBOE
TTBUKEHUS




DJIeKTPOMAarHUTHBIE KOJIe0aHUA ¥ BOJIHBI (8 1)
CBOOOTHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUA.
Kosnebarenpubiil KoHTYp. @opmysa Tomcona. ITporeccsr
[pU TaDMOHHUYECKUX KOJIEOAHUAX B KOJIeOaTETbHOM
KOHTYpe. BBIHYK/IeHHBIE SJIEKTPOMArHUTHBIE
kosiebanus. [lepeMeHHbBIN TOK. JleficTByIOIIME 3HAYEH U
CHJIBI TOKA W HaIpsi>KeHUsA. Pe3ucTop B menu
repeMeHHOro ToKa. [ KoH/ieHcaTOp M KaTyIIka
WHYKTUBHOCTU B LMY IeEpeMEHHOro Toka. 3akoH Oma
JIJTS [IENY IEPEMEHHOTO TOKa. Pe3oHaHC B
JIEKTPUUECKUX TEeIsX. MOITHOCTb B I[ENH [IEPEMEHHOTO
roka.] Tparnchopmatop. [I[IporsBo/CTBO, Iepeaaya u
MICII0JIb30BAHUE BJIEKTPUUECKON SHEPTHU. |
DJIeKTPOMATrHUTHBIE BOJTHBI. [IpUHIINTIBI PaZIOCBA3U U
TeJIEBUJIEHUS.

PaccmaTpuBaTh BOBHUKHOBEHHE CBOOO/THBIX 3JIEKTPOMAT-
HUTHBIX KOJIeOaHUH B H€aJIbHOM K0JIebaTeThHOM
KoHType. [JoHUMAaTh CMBICJI U 3aIIUCHIBATH (pmdyatgHue m
orpesiesieHNs GU3NUYECKUX BEJIMIHH: IIEPHOJ]
cOOCTBEHHBIX 2JIEKTPOMArHUTHBIX KoJiebanui (hpopmyia
ToMcoHA), HUKJIHYECKast 4aCTOTa COOCTBEHHBIX
5JIEKTPOMArHUTHBIX KOJIEOAHUH, aMIUIUTY/ 1A, TIEPUOJT U
JacTOTa TApMOHUYECKUX BJIEKTPOMAarHUTHBIX
KoJIeOaHWU, IEHCTBYIOIINE 3HAYEHHU S CHJIbI IEPEMEHHOTO
TOKAa U IIepeMEeHHOTO HalpsDKEeHNUs, [eMKOCTHOe
COIIPOTHUBJIEHNE, UHAYKTUBHOE COIIPOTUBIIEHHE],

ko3 puneHT TpaHchopMali, UHTEHCUBHOCTh
57IEKTPOMArHUTHOH BOJIHBI, JJTHHA U CKOPOCTh
pacmpocTpaHeHUsl 3JIEKTPOMArHUTHON BOJIHBL.
O6CyKIaTh AaHAJIOTUIO MEXK/TY MEXaHUUECKIMU U
JIEKTPUYECKIMU BETUINHAMU.

OOBACHATD: IPUYNHY IIOTEPH SHEPTUU B PEAJIbHBIX
K0JIe0ATEIbHBIX KOHTYPAX, IPeBpallleHre SHEPTUH B
1/1eaJIbHOM K0JIe0aTeTbHOM KOHTYpE; IIOIIEPEYHOCTD
5JIEKTPOMATHUTHBIX BOJIH, UCIIOJIb3YS MO/IEJTb
rapMOHUYECKOH 3JIEKTPOMATrHUTHON BOJIHBI.

CpaBHUBATH BHIHYK/IEHHbBIE U CBOOOTHBIE
3JIEKTPOMArHUTHBIE KoJieOaHUsI B KOJ1eOaTeIbHOM

KOHTYpE

6.

\KonmpoavHas paboma 1o temam «MexaHUUecKue
KoJIeOAHUSI U BOJIHBI», « DJIEKTPOMATHUTHBIE KOJTe0aHUsA
1 BOJTHBI».

CTpOUTH U aHAIM3UPOBATH rPaUKU 3aBUCHMOCTH MTHO-
BEHHOTO 3HAUEHUsI [IEPEMEHHOTO HATIPSIKEHUS U CUJIBI
[IepeMeHHOI0 TOKA OT BpeMEHU.

l3y4yaTh: IepeMeHHbIH TOK KaK BIHYKIEHHbIE DJIEKTPO-
MarHUTHbBIE KOJIe0aHUS; YCTPONUCTBO U IIPUHITUTL
nelicTBUA TpaHchOPMATOpa, YCTPONUCTBO HHAYKIIMOHHOTO
reHepaTopa IIepEMEHHOT0 TOKa, [Ha3HaUYeHHe
[TOBBILIAIOIIETO U IIOHMKAIOIIETO TPAaHC(HOPMATOPOB IIPU
[epeJiave 3JIeKTPUUECKOU SHEPTUH Ha OOJIbIIINeE
PAacCCTOSHUA|; BOSHUKHOBEHUE 3JIEKTPOMArHUTHBIX BOJIH
B OTKPBITOM K0JIe0ATETPHOM KOHTYPE;
DKCIIEPUMEHTAIFHO CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH,
CIIEKTD 3JIEKTDOMATHUTHBIX BOJIH.

IIpumepHble membl pehepamos u npoexmos 1.
TpaHchopMaTOpbI: YCTPOUCTBO, TPUHITUIL JEHCTBHSA,
[IpHUMEHEHHE.

2. ITpon3BOACTBO U Iepeayva 3JIEKTPOIHEPTUH:
TTOCTVKEHUS U TPODJIEMBI.

3. CIIeKTp 371EKTPOMArHUTHBIX BOJIH: IHATIa30HBI YACTOT
(UTHH BOJIH), ICTOYHUKH U3JIyYEHUH, IPHUMEPHI
[IpUMeHEHUS.

4. CoBpeMeHHbIE CPEJICTBA CBSA3U.

5. ®U3HYECKHEe OCHOBBI ITEPEIAUr U300 PaKeHUH C
[TOMOIIIBIO0 PA/TOBOJIH

VI3y4yaTh 5JIeKTPOMAarHUTHBIE KOJIEOAHUS B IETIH
[IepeMEHHOT0 TOKA, COZIEPKAIIed pe3nucTop, [vumu
KOH/IEHCATOP, WJIU KATYIIKy UHAYKTUBHOCTU, Wiu 2?£C-
KOHTYP].

[PacematpuBaTh 3akoH OMa 714 IIeNTd IEPEMEHHOTO
TOKa, pe30HAHC B ajieKTpudeckou 1emnu, KI1/]
TpaHcdopMaTopa, IPOU3BOACTBO, ITepefady u
KICIIOJIb30BAHUE AJIEKTPUIECKON SHEPTHUU. |

VI3y4yaTh MIPUHITUIIBI PAJIUOCBA3U U T€JIEBU/IEHUA.
[TpuBOANTH IPUMEPHI BUZOB PAJUOCBA3H U CUCTEM
[epeavu TeJIeBU/IEHUS.

PermaTh 3a71aun Ha OIIpe/ieJIeHre OCHOBHBIX (DU3MYECKUX
BEJINUNH, XapaKTEPUIYIOIIHX 3JIEKTPOMAarHUTHbIE
K0JIeOaHUS U BOJTHBI, TPAHCGHOPMATOPEI

3aKkoHbI reoMeTpuYeckoii onTuku (5 1)

3aKOH MPAMOJMHERHOTO PACIIPOCTPAHEHU S CBETA.
3aKOH OTpaKeHUs CBeTa. 3aKOH IIPeJIOMJIEHU CBEeTA.
[AIByIeHHE MOJTHOTO BHYTPEHHETO OTpaXKeHUA. | JIMH3HI.
dopmysa ToHkoU JTUH3EL. [locTpoeHne n300pa>keHu! B
TOHKMX JUH3aX. [J1a3 Kak onTudeckas cucreMa.
[OnrTrueckue mpubOPHI. |

I IpumepHble membl pedpepamos u npoexkmos 1. fBjeHue
[TOJTHOTO (BHYTPEHHETO) OTPAXKEHUS CBeTa: (PU3NUecKas
CYIIIHOCTH, DKCIIEPUMEHTAIHHOE UCCIIEZIOBAHUE,
[IpHMepbI IPUMEHEHU .

Vcrnop30BaTh (PU3HUECKHE MOJIEIN — TOYEUHBIN UCTOY-
HUK CBETa, CBETOBOM JIy4, OTHOPOJHAS U U30TPOITHAS
cpezia, IUIOCKAsI CBETOBAsI BOJTHA, TOHKAS JIMH3a — IIPU
OIIMCAHUN ONITHYECKUX SIBJIEHUH.

dopMyTPOBATh OCHOBHBIE 3aKOHBI T€OMETPUYUECKON
OITHKH: 3aKOH IIPAMOJIMHEHHOTO PACIIPOCTPAHEHUS
CBeTa, 3aKOH OTPAKEHUSI CBETA, 3AKOH ITPEJIOMJIEHUS
cBera. Haburo1aTh ¥ OOBSICHATD: SIBJICHUS
[IPSMOJIMHEHHOTO PACIIPOCTPAHEHUsI, OTPAMKEHUS,
[IpEeJIOMJIEHUSA [1 IIOJTHOTO BHYTPEHHETO OTPAKEHUS |
cBeTa.

[Tosrydath 1 aHATTU3UPOBATh N300paKEHIE ITpeZMeTa B

IIJIOCKOM 3€pKaJie.




2. fIBJIeHNs OTpaKeHUs U IPEJIOMJIEHUS CBETA B
[IPUPOJIE.

3. 3eJIeHbIl JIyd KaK ONITUYECKOE SIBJIEHUE.

4. OnTHYecKre IpUOOPBI: YCTPOUCTBO, IPUHIIUIL
NeCTBYA, YTJIOBBIE YBEeJINUEHUs, IPUMEHEHHE.

5. AGeppanuu JIMH3 U UX BJIUSHUE Ha ONITUYECKUIE
M300parKeHUsA

O6CyK1aTh IPUMeHEeHNE IVIOCKUX 3€PKAJL.

YKasbIBaTh 0COOEHHOCTH 3€PKATBLHOTO U TN GY3HOTO
OTpa’KeHU CBETA. Ipodonxerue m
BrIBOANTH GOPMYJIBL: 3aKOHA OTPAKEHUS CBETA U 3aKOHA
[peJIOMJIEHUS CBETa, [TOHKOU JIMH3BI].

PaccmaTpuBaTh X071 CBETOBBIX JIyUel uepes IJIOCKOoIapa-
UTeJIBHYIO IJIACTUHKY U TPEYTOIBHYIO IIPU3MY.

[IpuBOAUTH MPUMEPHI PA3JIMIHBIX TUIIOB JIMH3 (110 popMme
OTPAaHUYHUBAIOIIUX IOBEPXHOCTEN).

[ToHUMATH CMBICJI IOHATUH U BEJIMYUH: ONTUYECKH O0J1ee
[JIOTHAS Cpefla, ONTHYECKU MeHee IUIOTHAs Cpefia, [yroi
[IOJTHOTO OTPAKEHUsI], TJIaBHAS ONTHYECKAsI OCh, IOOOYHbIE
OITHYECKUE OCH, ONITHYECKUH IIEHTD, GOKATbHBIE IJIOCKOCTH,
ryIaBHbIE (POKYCHI, TOOOUHBIE POKYCHI, (DOKYCHOE PACCTOSHIE,
ONTHYeCKas CHJIA, INHEHHOe YBeJINUeHYe, YTOJI 3PeHus,
[yrioBoe yBemuenue. |

3amuchBaTh (POPMYJTY OIIpeZieIeHUs ONTHIECKOH CHUITBI
TOHKOU JINH3bI, (POPMYJTy TOHKOH JIMH3BI, (POPMYJTY OIIpeie-
UIEeHUS TUHEHHOTO YBETUYEHUS TOHKOM! JIMH3BL.

[IpuMeHSTh MIPABUJIO 3HAKOB IIPHU UCIIOJIb30BAaHUU (POPMYJIBI
TOHKOU JIMH3BI.

PaccMmaTpuBaTh XO] CBETOBBIX JIyUel B TOHKOH coOOUparoIiei u
pacceuBaloIei TUH3aX.

PaccunThIBATh ONITUYECKYIO CHJIY TOHKUX JIMH3.

3y4aTh ONTHYECKYIO CUCTEMY IJ1a3a, e(PeKThI 3peHUs
(651130PYKOCTD U JaJIbHO30PKOCTH) U MX KOPPEKITHUIO,
[ycTpolicTBO ¥ IPUHIIKII JEHCTBUS CBETOBOA, PA3TUYHbIX
OITHYECKUX TPUOOPOB.]

PeriaTh 3a71a4u Ha KCIIOJIb30BAHNE OCHOBHBIX 3aKOHOB,
(opMyJT 1 TOHATUI T€OMETPUUECKOU ONITHKHU

6.

Bo.anoBasi ontuka (4 4)

l13MepeHUE CKOPOCTH CBeTa. Jluciepcus cBeTa.
[Ipunnun [tofireHca. MTHTepdepeHIus BOJIH.
uaTepdepenius ceeta. Judpaknus ceera.
[Audpakumnonnas pemrerka. [losspusanus
CBETOBBIX BOJIH. |

UlabopamopHbvle pabombi,

7. UccenoBanue siByieHUH nHTEphEPEHITNN U
nudpakIny CBeTa.

8. OnpeniesieHye CKOPOCTHU CBETA B BEILIECTBE.

\IKonmpoavtas paboma 1no temam «3aKOHbI
reoMeTpUYECKOU ONTUKU», « BOJTHOBAsA ONTHKA».

IIpumepHble membl pedpepamos U NPoexmo8s

1. IlpyunHa BO3BHUKHOBEHUA PAJIyTH.

2. Paccesitue cBeta. [Touemy He6GO royryboe?

3. nTepdepeHnnsa B MbUIBHBIX My3BIPSX.

4. UHTepdepoMeTphI: BUJIBI, yCTPOHUCTBO, IIPUH ITUIT
nelicTBUA, TPUMEHEHHE.

5. Kanengockon — JeTCKasi UTPYIIKa UJIN OITH-
uecKui mpubop?

PaccmatpuBaTh MeTO/Ib U3MEPEHMS CKOPOCTH CBETA.
[TonyuaTh HHTEPGhEPEHITHOHHYIO U TU(GPAKITUOHHYIO KAaPTUHY
JIUTs1 BOJTH PA3HOU ITPHUPOJIBI.

[ToruMaTh PU3UYECKUI CMBICT TOHATUHN U BEJIMYUH:
nHTEP(DEPEHITHA, KOTEPEHTHBIE NUCTOUHUKHU BOJIH, PA3HOCTD
X071a, TUdpaKIus, [ecTeCTBEHHAA CBETOBAs BOJIHA];

YCIIOBUY MHTEP(dEPEeHIIMOHHBIX MUHUMYMOB U MAKCHMYMOB,
YCIIOBUU AU PAKITMOHHBIX MAKCUMYMOB I MHHUMYMOB (IIpH
muPAKIINU CBETA OT OJTHOU IIEJTH).

HabJtro/1aTh sIBJIEHUS IUCIIEPCUH, UHTEPDEPEHITHH U T (-
PaKIINH CBETA, CXEMY OITbITA C OUIIpu3Moi OpeHes

N7151 TIOJTyYeHUSI KOTePEeHHBIX UCTOYHUKOB CBETA.
PaccmaTpuBaTh: cxeMy onbiTa FOHTa 110 HabITIOZEHUIO
UHTEP(DEPEHITUH CBETA, CXEMY OTIBITa ¢ Ounpusmon Ppenesns
715 TIOJIyUEHMsT KOT€PEHTHBIX UCTOYHUKOB CBETA.
Hab6onath: BOSHUKHOBEHVE HHTEP(GEPEHIINOHHON KapTHHEI
B TOHKUX IUIEHKaX, KoJiell HploToHa.

[IIo3HAKOMUTHCS ¢ IPUMEHEeHNEeM HHTephEPEHITUN B TOHKHUX
[IEHKAX JIJIs YIyUIleHNs KaYecTBa OITHYECKUX TPHUOOPOB. |
dopmysupoBaTh MpUHIUI [folireHca, npuHIuUI [oireHca—
DpeHens.

[TIosyuaTh 3aKOHBI OTPAKEHUS BOJIH U IIPEJIOMJIEHUS BOJIH HA
ocHOBe mpuHIuIa [fonreHca. ]

PaccmaTpuBaTh UG PAKINIO IIOCKUX CBETOBBIX BOJIH HA
JUTMHHOU Y3KOU 11esd. [V3yJaTh CBOWCTBA U IPUHITUTI
nelicTBuA JUPaKINOHHOHN peleTKy, AU PaKIMOHHYIO
KapTUHY Ha perneTke.] [PaccmMaTpuBarh siBieHne
[TOJIIPU3ALMH CBETOBBIX BOJIH, IEHCTBUE IOJIIPOUOB. |
PermaTh 3a71a4u Ha UCIIOJIb30BaHNE OCHOBHBIX (pOPMYJT U
TIOHATHUN BOJTHOBOU OTITHKHU




JJIeMeHThI TEOPUH OTHOCUTEIbHOCTH (2 1) 3aKOHBI
5JIEKTPOIMHAMUKY ¥ IPUHIIUII OTHOCUTEIBHOCTH.
OnbiT MatikesibcoHa. [TocTynaTe! crienaJIbHON
TEOpUU OTHOCUTEJIBHOCTU. Macca, UMILyJIbC U
SHEPrUs B CIIENUAIBHON T€OPUH OTHOCUTEIBHOCTH.

ITpumepHbvle membvl pediepaimos u npoexmos 1.
3HaueHHe ONbITOB MarikesbcoHa—MopJiiu B
CTOpUU (PUBUKU.

2. AsipbepT JiiHINTERH — co3aaTtenb CTO.

3. PeATHBHUCTCKUY 3aKOH CIIOKEHUS CKOPOCTEM.
4. «Ilapajiokc 6JIM3HENOB» U €r0 00BACHEHUE

OO6Cy:X/1aTh TPYTHOCTH, BOSHUKAIOIIYE IIPU PACIIPOCTPAHEHNU
[IPUHIINIIA OTHOCUTEIBHOCTH HA JIEKTPOMATHUTHBIE
STBJIEHUS.

[ToznakoMuThes ¢ popmysnmpoBkamu nocrysnatoB CTO u ux
(pr3HrUecKO CYITHOCTHIO.

OnuchIBaTh cxeMy onbiTa Malikeabscona—MopJiu.
[TIpuBOUTD SKCIIEPIMEHTAJIbHBIE IAHHBIE, TIOJITBEPIKAAIO-
1€ HE3aBUCUMOCTb CKOPOCTH CBETA OT ABUKEHMUS UCTOYU-
HUKA. |

PaccMaTpuBaTh OTHOCUTEJIBHOCTD OJTHOBPEMEHHOCTH
COOBITUI, TPOMENKYTKOB BpeMeHU U paccrossHuid B CTO.
3anuceiBaTh GOpMyITy DUHINTEHHA ¥ TIOHUMATh ee (pU3nIe-
CKHUI CMBICII.

V13yyaTh 3aBUCUMOCTD MEXK/Ty MacCOU, HMITYyJIbCOM U SHEP-
rueii B CTO.

[[TosHakoMuThCA ¢ 3G PEKTOM HCKPUBJIEHHS CBETOBOTO JIyda

BOJIN3U TATOTEIOIEH MaCChI |

KBAHTOBAS ®M3UKA. ACTPOOU3MKA (18 u)




KBanToBasi ¢pusuka. CTpoenue aroma (5 4)
PaBHOBecHOe TeI1oBoe usaydeHue. ['unoresa
[Lnanka. 3akoHbl poTtosddekra. /laBaeHne cBeTa.
KopnycKy/apHO-BOJIHOBOM JiyannsM. I'unoresa sie
bpoiutsa. [1naneTapHas Moiesns aToMa. OTBITHI
Pesepdopaa. Iloctynatst bopa. Mojesns atoma
BOoAOpoAa o bopy.

[JIazepsr. ]

UlabopamopHbste pabombut, 9. Habsironenue
CILUIOIIHBIX ¥ JINHEHYATHIX CIIEKTPOB.

IIpumepHble membl pedhepamos u npoexmos

1. OmbITHI JIebe/ieBa 1Mo U3MEPEHUIO aBJIEHUs
CBeTa Ha TBepP/Ible Tejla U Ta3bl.

2. OnbIThl BaBuIoBa 1o HabII0eHUI0 KBAHTOBBIX
irykTyanui ceera.

3. DKCIIepUMeHTAIbHOE JI0KA3aTeIbCTBO CyIIle-
CTBOBAHUsI CTAI[MOHAPHBIX COCTOSTHUH aTOMa.

4. MeToa cieKTpaJIbHOT'O AaHAJIN3a U €r0 IIpuMe-
HEHUE.

JIazepHOe U3JIydeHNE U €T0 UCII0JIb30BAHUE B
HayKe, TEXHUKE U OBbITY

VccetoBaTh CBOMCTBA TEIIJIOBOTO UBJIyUeHUsI, UCIIOIb3Ys
usmueckyio Mozens — abcoIoTHO uepHOoe Testo. O6CyKaaTh
«yapTpadroseToBylo KaracTpody». AHATU3UPOBATh rpaduK
3aBHCHMOCTH UHTEHCUBHOCTH U3JIyIeHUs OT YACTOTHI BOJIHBI.
dopMyIpoBaTh KBAaHTOBYIO Tuniotesdy Ilnanka. [IpuBoauTh
3HaueHUe NoCcTOSHHOM [11anKa.

HabJroiath 1 vceeioBaTh: sABaeHne GoToaddekTa,
HEIPEPHIBHBIN U JIMHEWUATHIN CIIEKTPHI.

PaccMaTpuBaTh yCTPOWCTBO U IIPUHITUIL JIEUCTBHA: [BaKy-
VMHOTO (POTO3JIEMEHTa, Ja3epa].

Vccne1oBaTh 3aBUCUMOCTD CHIIBI (DOTOTOKA OT HAIPSXKEHUA
[IPU YMEHBIIIEHHON HHTEHCUBHOCTH CBETA.

dopmynupoBars: 3akoHbI GoToadderTa, noctysarsl bopa.
3amuchIBaTh ypaBHEHNE DUHINITeHA 11 poToadderTa u
00BSICHATH Ha €r0 OCHOBE 3aKOHBI (oTodddeKTa.
PaccmaTpuBaTh: ABJIEHNUE JIaBJIEHUS CBETA, KOPILYCKYJISPHO-
BOJIHOBOU JTyaJIu3M, TUIIOTe3Y Jie bpoiis, [cooTHOme U
HeompeiesieHHOCTel [efizen6epra].

3yuaTh: onbITH JIebesieBa, Mojieb atoma ToMCOHA, OTIBITHI
Pezepdopaa, miaHeTapHyI0 MOJEIb aToMa. PaccMarpuBaTh
MO/IeJIb aTOMa Boiopo/ia 1o Bopy.

IAHATTM3UPOBATH YHEPreTHUECKYIO JUarpaMMy aToMa
BO/IOPO/IA.

OOBSICHATD ITPOUCXOK/IEHUE JTHHEHYATBIX CIIEKTPOB C
ro3uiiuii Teopuu bopa.

[PaziinuaTh CHIOHTAHHOE U BBIHYK/IEHHOE U3JIyYEHUS. |
[OmuchIBaTh CBOMCTBA B 00JIACTH IPUMEHEHHUS JIa3€PHOTO

M3JIyYeHUsI. |




Du3uKa AaTOMHOTO SI/APa.

JyieMeHTapHbIe YacTUIbI (9 1)

MeTo/1bl perucTpalnuy 3apsAKeHHbIX YaCTULL.
EcrecTBeHHas paoaKTUBHOCTE. Ab®da-, 6eTa- u
ramMMa-usiaydeHudA. PaguoakTuBHbIE IpEeBPaIlleHUA.
3aKOH PaJIMOAKTUBHOTO paciazia. M130Tomnbl.
lcKyccTBEHHOe IIpeBpallleHre aTOMHBIX AJiep.
[IpoTOHHO-HEUTPOHHAA MO/IEIb ATOMHOTO S7pa.
iAnepHBIE CUIBI. DHEPIUA CBA3U aTOMHBIX AEP.
[lernHble sA7iepHble peakuu. S1epHbIi peakTop.
buosiornueckoe AeHCTBUE PaIOAKTHBHBIX
n3rydeHud. [IpuMeHeHre paiOaKTHBHBIX
M30TOIOB. TepMOosiepHbIe PeaKIINu.
[TepMmosimepHbIi cHTE3.] DyIeMeHTapHbIe YaCTUIIBL.
DyHITaMeHTaTbHbIE B3AUMO/IEHCTBUS.

UlabopamopHbsie pabombl, 10. VIzamepeHue
€CTECTBEHHOI'0 PaIMallHOHHOTO (OHA.

[KonumpoavHasn paboma o Teme «KBaHToBas
puzuka».

2. [Ipumepnoie memoi peghpepamos u npoekmos 1.
C‘IeT‘-II/IKI/I 1 JE€TCKTOPLI DJICMCHTAPHBIX YaCTUIL: BUOBI,
[VCTPOMCTBO, IPUHITHIT ICHCTBHUS, OTKPBITHS,
COBEpIIICHHBIC ¢ UX TOMOIILI0. MeTosT
PaZINOYTJIEPOTHOTO aHAIN3A: PU3UUECKHE OCHOBBHI,
MaTUPOBKA, IPUMEHEHHUE.

3. Kak uzb6exxatb aBapuii Ha ADC?

4. YpaBisieMblli TEDMOSIIEPHBIA CHHTE3:
busmueckas CynHoCTh, MIPOOJIEMBbI, TEPCIEKTUBEI.
[Ipoext ITER.

'YcKOpHUTEN 3apsyKEHHBIX YACTHIL: BUIBI,
VCTPOLCTBO, IPUHIIUI JIEHCTBUsI, IPUMEHEHHE.
Kosnaviyep LHC

[TonnMaTh pUBNUECKUN CMBICII IOHATUHN U BEJIMYUH:
MacCOBO€E U 3aPAI0BOE UNCJIA, SHEPTUS CBA3H U YIETbHAs
DHEPrHs CBA3U ATOMHOTO f/Ipa, PaJOAKTUBHBIN PacIIaf,
[IePUO/I TI0JIypaclaza, sfepHas peakus, SHepreTHIeCKUn
BBIXO/] IZIEPHOY peaKIuy, IerHas si/iepHas peakIus,

K02 PUIIMEHT PAa3MHOKEHUSI HEUTPOHOB, KDUTHYECKAS
Macca, [TepMosiiepHas peakiusi], HOHU3UPYIOolee U3IyUYeHUE,
[TOTJIOIIIEHHAS 1032 U3JIyUYeHsI, MOIHOCTD IOTJIONEH HOH
/TO3BI U3JIy9YeHN s, SKBUBAJIEHTHA /103, SIeMeHTapHas
JaCTHUIA,aHHUT LA,

[IprBOAUTE IPUMEPHI U30TOIIOB BOAOPOJIA.

OnuChHIBaTh: MPOTOHHO-HEHTPOHHYIO MOJIETh ATOMHOTO s/Ipa,
BO3HUKHOBEHUE JiepeKTa Mace.

PaccMaTpuBaTh CBOMCTBA /IEPHBIX CHJI, CUJIBHOE (SI/IepHOE)
B3aNMO/IENICTBHE HYKJIOHOB.

IAHATTU3UPOBATH IPAdUK 3aBUCUMOCTHU YAEIHHON SHEPTUU
CBSI3UM ATOMHOTO fI/Tpa OT YKCJIa HYKJIOHOB B HEM (MacCOBOTO
YrCIa).

l13yyaTh cXxeMy YCTAaHOBKH /LIS HCCIIEOBAHMSA PAOAKTHB-
HOTO U3JIyIeHNU .

[TonnMaTh PU3UIECKYIO IpUpPOAY anbda-, 6eTa- U raMmma-
M3JTyYeHUH.

dopMyIMPOBATh U IPUMEHSATH ITPABUJIA CMEIEHUS JJIs
00bsicHEHHS aJibda- 1 6eTa-pacnaioB (3JIEKTPOHHBIA PACIIAT).

13yuaTh 3aKOH PaJOAKTUBHOTO PACIIa/ia; TPEKH 3apsIKeH-
HBIX YaCTHII 110 poTorpadusm.

[TIoHMMATh CTATUCTUYECKUH XapaKTep 3aKOHA PaIHOaK-
TUBHOTO pacmaza.]

[PaccumThIBaTh SHEPTETHUECKU BBIXO/T SIZIEPHBIX PEAKIUH. |
OOBACHATH LEHYIO SIEPHYIO PEAKITUIO, YCTPOUCTBO s/IEPHOTO
peakTopa 1o cxeMam.

OOCy>/1aTh: SIBJIEHUS €CTECTBEHHOUN W UCKYCCTBEHHOU
PaZIOAKTUBHOCTH, YCIOBHE ITPOTEKAHUS YIIPABIIAEMOU
[EITHOU SI/IEPHOM PEAKI[UH, UCIIOJIb3Y sl IOHATHE KPUTHIECKOU
MaccChl, 9KOJIOTHYeCKUe IPOobIeMbl, CBSI3aHHBIE C
MCII0JIB30BAHUEM aTOMHBIX 3JIEKTPOCTAHIIUH, TPIMEHEHNE
PaJIMOAKTUBHBIX U30TOIIOB, [0COOEHHOCTH TEPMOSIEPHBIX
peakruii, mpobsiemy YTC], HICTOYHUKYU eCTECTBEHHOTO
pPaguanuoHHOro GOHA, MepHI IPEJOCTOPOKHOCTH IIPU paboTe
C PaAMOAKTHBHBIMY BEIIECTBAMHU.

OOBACHATH OMOJIOTHYECKOE IEHCTBYIE NOHU3UPYIOIIETO
V3JTyIEeHUsI, UCII0JIb3YsI IOHATHUS MOTJIOMIEHHON T03BI
V3JIyIEeHUs U SKBUBAJIEHTHOU JI03BI.

13MepATh eCTeCTBEHHBIN paAnauoOHHbIN GoH. [IpuBoUTh
mpuMepbl GyHIAMEHTTBHBIX YacTull. PaccmaTpuBaTth
CBOICTBA AIeMeHTAaPHBIX YacTUll. OMUCHIBATh
(yHmamMeHTaTbHBIE B3AUMO/IECTBUA




JJjieMeHThI acTpodusuku (4 4)

Costneunad cucteMa. CostHie. 3Be3anl. Harra
CaymakTtuka. [[Ipyrue ranaktuku.] [IpoctpaH-
CTBEHHO-BpPEMEHHBIE MacIITa0bl HAOJII0/TaeMOH
Bcestennoi. [IpezcraBiieHus 06 9BOTIONIT
Bcestennoi. [TemHas MaTepus v TeMHasi SHEPTHA. |

ITpumepHble membl pedhepamos u npoexmos 1. 13
CTOpUY OTKPBITHA I1aHeThl HenTyH. 2. Ilouemy
[L1yTOH — KapanuKoBasd IJaHeTa’? 3.
Pas111010KaIOHHBIN METOJ OIIpe/iesIeH N
paccrossHu# 10 Tes1 COJTHEYHOUN CHCTEMBI.

4. ITysbcapbl: HICTOPUA OTKPBITUA, MEXaHU3M
reHepaluy U3JIydeHus, IPUMephl.

5. V13 mCTOpUM OTKPBITUA PEJIMKTOBOTO U3JIyUeHHA

PaszyinyaTh reoleHTPUYECKYIO U TeJIMOIEHTPUUECKYTO
CHCTEMBI MUpA.

[IpuBOAUTH IPUMEPHI 00bEKTOB BeesleHHOH, [THUITOB ralakKTUK
(o BHETITHEMY BHUY)].

O1eHUBATh PACCTOSTHUS 10 PA3IUYHBIX KOCMUYECKUX
00'BEKTOB, UCIIOJIb3YSI OHATHSA: MAPCEK, CBETOBOH TO/I,
ACTPOHOMUYECKAS eIUHUIIA.

OOBSICHATH GUBUYECKHE ITPOIIECCHI, TPOUCXO/IAIINE Ha
CoJtHIlE.

PaccmaTpuBaTh CTPOEHME COJTHEUHOH aTMOC(hephl, IPUMEPBI
MIPOSIBJIEHUS COJTHEYHOW aKTUBHOCTH U €€ BJINSHUSHA
[MpOTeKaHUe MPOIECCOB Ha HaIllel IJIaHeTe.

M3yyaTh GU3UUECKYIO IPUPOAY IIJIAHET 36 MHOM I'PYIIIIBI,
[UIAHET-TUTAaHTOB 1 MaJibiX Tes1 COJTHEUHOI CHCTEMBI.
[1pHUBOAUTH IPUMEPBI: ACTEPOUI0B, KAPJIUKOBBIX IIJIAHET,
KOMET, METEOPHBIX ITOTOKOB.

[loHMMAaTh 0COOEHHOCTH: TIEPEMEHHBIX, HOBBIX U CBEPXHOBBIX
3Be37, SK30ILJIaHET.

PaccmaTpuBaTh METO/IBI [TApAIJIaKca JJIsl NU3MePEHUs
PACCTOSTHUH 10 KOCMUYECKUX 0OHEKTOB.

OnuchIBaTh CTPOEHUE Halllel [alakTHKY.

dopmyupoBaTh 3aKOH Xab06J1a v MIOHUMATh (PUBUIECKUH
CMBICJI IIOCTOSTHHOM Xa001a.

[103HAaKOMUTBCA € AJIeMeHTaMU Teopuu BoJIbIIoro B3phIBa,
[pe/ICTaBJIEHUsAMHU 00 SBOJIIOINY 3Be3]], KPYITHOMACIITaOHO!
CTPYKTYpoU BcesreHHOM.

CpaBHUBATb 3Be3/1bl, UCIIOJIB3YS CJIeYIOIITe TapaMeTpPhl:
pasMep, Macca, TeMIlepaTypa IIOBEpXHOCTH.

3anmnchIBaTh U UCII0JIH30BaTh 3aK0H Credpana—bosipiimana
[IpU U3y4YeHUHU (PU3UUEeCKON TPUPO/IbI 3BE3I.
lcrniosp3oBaTh guarpammy l'epomnpynra—Paccena npu
OTHMCAHUU HBOJIIOLINY 3Be3].

[ToHMMATB, UTO SBOJIIOINS 3BE3/bI OIIPE/IEIISIETC MACCOH ee
s7pa.

[Yka3bIBaTh 0COOEHHOCTH HEHTPOHHBIX 3B€3/1, IYIbCAPOB,
UEPHBIX JIbIP.

PazsimyaTh paccesTHHBIE U [IapOBbIE 3Be3/[HbIE CKOTIJIEHUA.
PacKpbIBATh CMBICTI IOHATUA «TAIAKTUKA».

OO6CyXIaTh TPOCTPAHCTBEHHO-BPeMEHHbIE MaCIIITa0bI
BcesieHHOH, [cyliecTBOBaHYE TEMHOU MaTEPUU U TEMHOU

DHEpruu|

PE3EPBHOE BPEMA (2 u)







OKoHYaHue maba.

OcHOBHOE copiep)aHue

OCHOBHblE BHAbl y4e6HON AeaTeNIbHOCTH
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5 IIpmiioxeHn
CMUCOK HAMAAHbIX NOCOBUU us

Tabnuubl obLero HasHaYeHud

Mesxaynapoanas cuctema eauautl (CH).

[pucraBku [uist 00pa30BaHUs IECITUUHBIX KPATHBIX U JOJbHBIX SHHUIIL.

dusnyeckne MOCTOSHHBIC.

[IIkaa 3JIeKTpPOMArHUTHBIX BOJIH.

[IpaBuia mo TexHUKe 0€30MacHOCTH MpH padoTe B KaOMHETE (HU3UKH.

Mephbi 6¢30IIaCHOCTH TIPU TIOCTAHOBKE M MPOBEACHUH JJa00PATOPHBIX paOOT IO AIEKTPUUYCCTBY.
[opsiiok perieHns KOJTMYSCTBEHHBIX 33/1a4.

TemaTnueckue Tabnuubli

TpaeKTopus IBUKEHUSL.

OTHOCHUTEIBHOCTD JBHKCHUSL.

Bropoii 3akon Hetorona.

PeakTrBHOE IBIKCHHE.

Kocmuueckuii kopadib «BocTok.

Pabota cuisl.

MexaHu4ecKue BOJIHBI.

B3anmocBs3b BpalaTebHOT0 U KOJIeOATEIbHOTO ABUKECHUH.

JluHaMuka CBOOOIHBIX KOJICOAHUIA.
Bunsr nedopmaruii |.
Buner nepopmarii 1.
Bpoynosckoe nemkenue. Auddysus.
[ToBepxHOCTHOE HATSDKEHUE, KAITMIUISIPHOCTb.
Crpoenne aTMoChepsl 3eMITH.
W3mepenne temmepaTypsl.
BryTpeHHss 3HEpTHS.
JIBuraTens BHYTPEHHETO CrOpaHUsL.
[InaBnenue, ucrapeHue, KUIeHue.
JlBUrarenb MOCTOSIHHOTO TOKa.
Kpucrannmueckue BemecTsa.
ArperaTHbIe COCTOSTHHS BEIIEeCTBa.

22.  CxmKeHHUe rasa IpH ero U30TePMHUYECKOM CIKATHH.
23. TlepBoe HayaIrO TEPMOJANHAMHUKH.

24. Btopoe Ha4aIo TePMOIUHAMUKH.

25. Pabora rasza B TepMOIHHAMHUKE.

26. AnmabaTHBIH mporecc.

27. 3akon ['eti-JIroccaxa.

28. 3akon boitns—MapuorTa.

29. 3akow [laps.

30. Ilukn Kapho.

31. JlaBjeHue uacaqbHOIO Ta3a.

32.  OmpenerneHne CKOPOCTEH MOJIEKYIL.

33.  DKBHBAJICHTHOCTb KOJMYECTBA TEMJIOTHI U PAOOTHI.
34. KIIJ] TerioBo# MaliuHbI.

35. 3akon Kynona.

36. JInHMM HANPSHKEHHOCTH JIEKTPOCTATHIECKOTO MOJISL.
37.  JIMDIEKTPHUKH U MIPOBOJAHUKH B AJIEKTPHUYECKOM ITIOJIE.
38. DiekTpoHHO-ITy4YeBasl TPyOKa.

39. IlonynpoBogHUKH.

40. TlomynpoBOIHUKOBBIN THO.

41. Tpanzuctop.

42. Duepreruueckas cHCTEMa.

43. Tepwmo- u oTopesucrop.

44. Tlpoctedmmii paAHOTIPHEMHHUK.

45.  TIpubop MarHUTOIEKTPUUECKON CUCTEMBI.

46. Cxema THIPOIICKTPOCTAHIIHN.

47. Tpancdopmarop.

48. Ilepenaua u pacupeseseHHE 3JIEKTPOIHEPI UH.
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49, Tuaamuk. MukpoQoH.
50. Paguonoxanus.
51. PeHntrenoBckas TpyOKa.
52. OmnslT MaiikeascoHa.
53.  Mogenu CTpoEHUS aToMa.
54.  OmpeneneHue 3apsiia ICKTPOHA.
55. Jlamma HakaauBaHMS.
56. [laBieHue cBeTta.
57. Cxewma omsbita Pesepdoppa.
58. llemHast ssmepHas peaxiius.
59. SlmepHslii peakTop.
60. Jlazep.
61. I'7ma3 xak onTHYECKasi CHCTEMA.
62. Onrnveckne MPUOOPHI.
63. 3Be3mnl
64. CoaneyHas cucrema.
65. 3armenws.
66. 3emst — mnanera CONHEUHON CUCTEMEI.
67. JlyHa.
68. IlmaHeTsl 3eMHOU I'PYIIIIBI.
69. IlnaHeTbI-TUraHTHL.
70. Maisie Tena COMHEYHON CUCTEMEI.
71. Counnre.
72. Crpoenne ConHIa.
73. Hamra 'amakTuka.
74. [lpyrue raiakTHKH.

Kommiekr nopTpeToB  1JIsd Ka0uHeTa (l)l/l3l/IKl/I (nanKa C JABaJUaTbrO

34

MOPTPETaMU  yYCHBIX-(DU3UKOB).



NOYPOYHO-TEMATUYECKOE MIIAHUPOBAHMUE (70 4, 2 4 B Heaenio)

10 knacc

®du3nKa 1 ecTeCTBeHHO-HAYYHBIIT MeTO/I Mo3HaHUsI Tpupoas! (1 u)

Ypok 1/1. Omuxa W 00BEKTH ee¢ H3ydeHHWs. Meronmsl HaydHOTO wmccienoBanus B ¢usmke (§ 1). M3mepenue
¢dusnyeckux BenmuuH (§ 2).

Mexanuka (34 4)
Kunemaruka (11 u)

¥Ypoxk 2/1. PaznuuHble ciocOObI ONMUCAHUs MEXaHUYECKOTO JIBIKeHNS (§ 3).
Ypox 3/2. [lepememenne. Pamuyc-sextop (§ 4).
Ypoxk 4/3. PaBHOMepHOe IpsiMosiuHEelHOe ABMKeHHE (§ 5).
Ypok 5/4. [Ismwxkenne Tena Ha TIOcKoCTH. CpeqHss CKopocTh. MrHOBEeHHasI CKOPOCTh (§ 6).
Ypok 6/5. Yckopenne. PaBHOyckopeHHOE TIpsMOIHHEHOe nBHKeHuE (§ 7).
Ypok 7/6. Jlabopamopnas paboma Ne 1 «/ccnenoBanue paBHOYCKOPSHHOTO TIPSMOIUHEHHOTO ABKCHIISY.
Ypok 8/7. Croboxnoe manexue tei (§ 8).
Ypok 9/8. Jlabopamopnas paboma Ne 2 «ccnenoBanue IBUKCHUS Tea, OPOIIEHHOTO TOPH30HTAIHHOY.
Ypox 10/9. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHHUSL.
3akoH cnoxeHust ckopocteii (§ 10).
Ypok 11/10. Kunematuka ABMXKEHUS 1O OKpYyKHOCTH (§ 11).
Ypok 12/11. Koumponvras paboma no teme «Kunematukay.

Junamuka (11 u)

Ypok 13/1. Ilepsslit 3akoH HetoToHa. MHepiranbHble cuctemsl otcueTa (§ 12).
Ypox 14/2. Cuna. [lpunnun cyneprio3uruu cui (§ 13).
¥Ypox 15/3. UueptHocts. Macca. Bropoii 3akon Herotona (§ 14).

Ypok 16/4. Tpernii 3akoH HprotoHa. [Ipuammm otHocuTensHOCTH ["ammmes (§ 15).

¥Ypok 17/5. Cuna BCeMUPHOTO TATOTCHHUS. 3aKOH BCEMHUPHOTO TAroTeHU: (§ 16).

Ypok 18/6. Cuna tsoxectu. [IBikeHHE HCKYCCTBEHHBIX CITyTHHKOB 3eMit (§ 17).

Ypok 19/7. Jlabopamopnas paboma Ne 3 «3yueHue NBUKCHHS TN MO0 OKPYKHOCTH IO JEHCTBUEM CHII YIIPYTOCTH
U TSOKECTH».

¥Ypok 20/8. Cuna ynpyroctu. 3akon ['yka (§ 18).

Ypox 21/9. Bec tena. HeBecomocts. Ileperpysku (§ 19). Jlabopamopnas paboma Ne 4 «VccnenoBanue U3MeHEHUS
Beca Teja MPHU ero JBIKEHUH C YCKOPEHUEM.

Ypok 22/10. Cuna tpenust (§ 20). Jlabopamopnas paboma Ne 5 «3mepenne k03GHUIIHCHTA TPSHUS CKOIBKECHUS.

Ypox 23/11. Koumpoavnas paboma no teme «J{luHaMuka.

3aKoHbI cOXpaHeHHUs B MeXaHuke (8 1)

Ypoxk 24/1. Umnynbsc MatepuanibHOi Touku. Jpyras hopmynupoBka BTO%%FO 3axoHa Herotona (§ 23).
Ypok 25/2. 3akoH coxpaHeHHS UMITyJbca. PeaktuBHOE ABIOKeHUE (§ 24).

Ypox 26/3. Lenrp macc. Teopema o JBmxeHuH 1ieHTpa Mace (§ 26).

Ypok 27/4. Pabora cunsl. MomrHocTh. KITJ] Mexanusma (§ 27).

Ypoxk 28/5. Mexaunueckas sHeprust. Kunerndeckas sneprus (§ 28).

Ypok 29/6. ITorernmnansHas suHeprus (§ 29).

¥Ypox 30/7. 3akoH coxpaHeHUsT MeXxaHndecKoi snepruu (§ 30).

Ypox 31/8. Konmponvnas paboma 1o Teme «3aKOHBI COXPAHEHHUST B MEXAHUKEY.

CraTuka. 3aKOHBI THAPO- M A3POCTATUKH (4 u)

Ypoxk 32/1. YcnoBus paBHOBecHs TBepAbIX Ten (§ 32).
Ypok 33/2. LlenTp TsoxecTH TBepaoro Tena. Buast paBHOBecus (§ 33).
Ypoxk 34/3. JlaBnenue B KHUIKOCTIX U ra3ax. 3akoH [Tackamns (§ 34).
Ypok 35/4. 3akon Apxumena (§ 35).

MonekynspHas ¢usmka n TepmoauHamuka (21 4)

OcHOBBI MOJIEKYJISIDHO-KUHeTHYecKO0ii Teopuu (10 1)

Ypox 36/1. OcHOBHBIE NOJIOKEHUSI MOJICKYJIIPHO-KMHETHYECKOW TEOPHH M UX ONBITHBIE 00ocHOBanus (§ 37).



Ypox 37/2. O6mue xapakTepucTuku Mosieky (§ 38).

Ypok 38/3. Temnepatypa. M3mepenue Temmepatypsl (§ 39).

Ypox 39/4. I'azoBble 3akoHbl. AOcomorHas mkaiga temmepatyp (§ 40). Jlabopamopnas paboma Ne 6 «3ydyenue
N30TEPMHUYECKOTO MPOLIECCa.

Ypox 40/5. YpaBuenue cocrosiHust uaeanbHoro rasa (§ 41). Jlabopamopnas paboma Ne 7 «3yyeHue ypaBHEHHS
COCTOSIHHMS MJICaJIbHOTO Ta3ay.

Ypox 41/6. OcuosHoe ypaBHeHue MKT (§ 42).

Ypok 42/7. TemnepaTypa U cpenHsIs KHHETHIECKask YHSPTU Xa0THIECKOTO JIBIKEHISI MOIIEKy (§ 43).

Ypok 43/8. 13mepenne ckopocTeit MonieKky ra3a (§ 44).

Ypok 44/9. Ctpoenne u cBoHcTBa TBEpABIX Tel (§ 46).

Ypoxk 45/10. Konmponvnas paboma no teme «OCHOBBI MOJICKYJISIPHO-KMHETHYECKON TEOPHI.

OcHOBBI TepMOANHAMUKH (6 1)

Ypok 46/1. Pabota raza B TepmoanHamuke. KoindaecTBo TEIUIOTHL. YpaBHEHHE TeruioBoro Oamanca (§ 47).

Ypoxk 47/2. Tlepbiii 3aK0H TepMOAUHAMHKH (§ 48).

Ypok 48/3. IIpumeneHme mepBoro 3aK0Ha TEPMOAUHAMIKH K n3omporeccaMm (§ 49).

Ypok 49/4. HeobpaTuMocTh TEIUIOBBIX MammuH. BTopoii 3axoH TepmoamHamMuki (§ 50).

Ypok 50/5. Termoseie Mammasl. Lukr Kapro (§ 51). Oxomorndeckne mpoOIeMbl HCIIOTB30BAHUS TETIOBBIX MamIuH (§
52).

Ypok 51/6. Konmponvhas paboma 1o teme «OCHOBBI TEPMOTUHAMUKI.

H3MeHeHnst arperaTHbIX COCTOsIHMI BemecTBa (5 1)

Ypok 52/1. Vcnapenue n koHneHcanus. Haceimenusi map (§ 53).

Ypox 53/2. Kunienue xxugkoctu (§ 54).

Ypok 54/3. Brnaxuocts Bo3ayxa (§ 55). Jlabopamopnas paboma Ne 8 «/3MepeHUE OTHOCHTEIBHOW BIIaXKHOCTH
BO3yXa».

Ypok 55/4. [lnapneHue u Kpuctawmusaius semiectsa (§ 56). Jlabopamopnas paboma Ne 9 «V3mepeHue TeMIepaTypsl
KPUCTAJUTU3AIIH U YACTHHOH TEIUIOTHI IJTaBIICHHS BEIIIECTBAY.

Ypok 56/5. Konmponvhas paboma 1o teme «/I3MEHEHUS arperaTHbIX COCTOSIHUN BEIIECTBAY.

AnektpoanHamuka (11 y)
daexkrpocraTuka (11 )

Ypox 57/1. DnexTpudeckuit 3apsia. DAeKTpu3aiyst Tel. 3aKOH COXpaHeHUs dJIeKTpuIeckoro 3apsaa (§ 57).
Ypox 58/2. 3axon Kynona (§ 58).
Ypox 59/3. Dnextpuyeckoe nose. HanpsskeHHOCTD AyeKTpruyecKoro mosst (§ 59).
Ypok 60/4. I'padpraeckoe n3o0paskeHme AeKTprIecKux moei (§ 60).
Ypok 61/5. Pabota KyTOHOBCKHUX CHJI. DHEPTHUs B3aMMO/ICH CTBHUS TOUCHHBIX 3apsoB (§ 62).
Ypok 62/6. IToTeHIIHAT TIEKTPOCTATHYSCKOTO MO ¥ Pa3HOCTh MOTSHIHAIOB (§ 63).
Ypok 63/7. I[IpoBOAHUKH B IJIEKTPOCTATHICCKOM IoIIe (§ 65).

JIMdIEKTPUKH B AIEKTPOCTATHICCKOM T10IIe (§ 66).
Ypox 64/8. Dnextpuyeckas eMkocTbh. [Inockuii kougeHcatop. CoequHeHne KOHASHCATOpOoB (§ 67).
Ypox 65/9. Jlabopamopnas paboma Ne 10 «V3mepeHne IeKTPUIECKO eMKOCTH KOHIEHCATOPay.
Ypox 66/10. DHeprust snexTpuueckoro moss (§ 68).
Ypox 67/11. Koumpoavnas paboma 1o TeMe «IAEKTPOCTATHKA. 36

PesepsHoe Bpems (3 4)

11 knacc
AnektpoanHamumka (npopgomxkerue) (24 4)
IocTosiHHBIN d1eKTPpUYECKUil TOK (9 1)

Ypok 1/1. YcioBus cynecTBOBaHHs JIEKTPUIECKOTr0 TOKA.
DJIEeKTPUUECKUI TOK B MpoBOIHUKAX (§ 1).
Ypok 2/2. 3akon Oma a71s ygacTKa er. 3aBHCHUMOCTh COMIPOTHUBIICHUS OT TeMIIepaTypsl (§ 2).
¥Ypox 3/3. Coenunenne mpoBOAHUKOB (§ 4).
Ypok 4/4. PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO TOKa. 3akoH J[xoymsi—Ilenna (§ 5).

Ypok 5/5. 3mepeHne cruiibl TOKa, HAPSKEHUS M COTPOTUBIICHUS B AJIEKTpUUEcKo 1enH (§ 6).

Ypox 6/6. Dnekrponsrxkymas cuia. Mctounuku Toka (§ 7).

Ypox 7/7. 3akon Oma jyist iosiHOM 1iemnu (§ 8).

Ypok 8/8. Jlabopamopnas paboma Ne 1 «3meperne DJIC 1 BHYTPEHHETO COMPOTUBIICHUSI ICTOYHHKA TOKAY.



Ypok 9/9. Konmponvras paboma no teme «[10CTOSIHHBIN JICKTPUICCKHNA TOKY.

DJIeKTPUUYECKUi TOK B cpeaax (5 1)

Ypox 10/1. DxcriepuMeHTaIbHbIE 000CHOBAHUS AJICKTPOHHON MPOBOAMMOCTH METaILIOB (§ 9).

¥Ypoxk 11/2. DnekTpuueckuii TOK B pacTBOPax M paciulaBax JIEKTPOIUTOB. 3akoH anekTpoinsa (§ 10). Jabopamopnas
paboma Ne 2 «13roToBjIeHHE TaIbBAHUYECKOTO 3JIEMEHTA U UCIIBITAHNUE €r0 B ICHCTBUUY.

Ypok 12/3. Dnexkrpudeckwii TOk B razax (§ 11).

Ypok 13/4. Dnexkrpudecknii TOk B Bakyyme (§ 13).

Ypok 14/5. Dnextpudeckuit TOk B momynpoBopHukax (§ 14). Jlabopamopuaa paboma Ne 3 «ccnenoBanue
3aBUCHMOCTH CONPOTHUBIICHHUS TIOJIYITPOBOAHUKA OT TEMIIEPATypPhD».

MarautHoe moJie (6 9)

¥Ypoxk 15/1. MaruuTHble B3auMoeiicTBIsL. MaruutHoe moJie TokoB (§ 15).

Ypox 16/2. Mnaykius marautHoro nons (§ 16).

Ypoxk 17/3. Jlunuu marauTHOM MHAYKIMH (§ 17).

Ypoxk 18/4. [leiicTBue MarHUTHOTO MOJIS HA MPOBOJAHUK C TOKOM. 3akoH Ammnepa (§ 18).
Ypoxk 19/5. JIBuwkeHne 3apsKeHHBIX 9acTULl B MarHUTHOM noiie. Cuna Jlopenna (§ 19).
¥Ypok 20/6. MaruutHsle cBoiicTBa Bemectsa (§ 20).

DJIeKTPOMarHUuTHAasA MHAYKIHUA (4 1)

¥Ypok 21/1. Ouprrer Papanes. MarautHbIN TOTOK (§ 21).

Ypok 22/2. 3aK0H AJIEKTPOMarHUTHON HHAYKINH. BuxpeBoe anexTpudeckoe moie (§ 22).

Ypok 23/3. Camonnnykiua. MHIyKTUBHOCTb. DHEPIUs MarHUTHOTO 1oJis Toka (§ 23).

Ypok 24/4. Konmponvhas paboma 1o TeMaM « MarHuTHOE MOJIe», «DICKTPOMArHUTHAS HHIYKIIUS).

Kone6aHus u BonHbi (26 4)
Mexannveckue KoJiedaHusI U BOJIHBI (7 1)

Ypok 25/1. YcnoBus BOSHUKHOBCHUSI MEXaHIMUYCCKUX KoJieOaHuit. [IBe Moenu KonebaTenbHBIX cucTeM (§ 24).

Ypok 26/2. KuaemaTrka KonebaTenpbHOTo qBIbKeHN. ["apmonnueckue koxebanns (§ 25).

Ypok 27/3. lunamuka xonedaTensHOTO ABIWKCHUA (§ 26). Jlabopamopras paboma Ne 4 «VccnenoBanne KoieOaHMA
MPYKUHHOT'O MasiTHUKa.

Ypox 28/4. TlpeBpamieHue OdHEpruM TpU TapPMOHUYECKHX KoJiebaHusx. 3aryxaromue Kojebanus (§ 27).
Jlabopamopuas paboma Ne 5 «VccnenoBanue kojieOaHUii HUTIHOTO MassTHUKA.

Ypox 29/5. BeiyxaeHnblie konebanus. Pezonanc (§ 28).

Ypox 30/6. Mexanuueckue BoIHbI (§ 29).

¥Ypox 31/7. Bonnsl B cpene. 3Byk (§ 30). Jlabopamopnas paboma Ne 6 «OnpeneneHre CKOPOCTH 3BYKa B BO3ITyXE.

DJIEKTPOMATHUTHBIE KOJIe0aHUSI ¥ BOJIHBI (8 1)

Ypok 32/1. CBoOoaHbIC 3eKTpOMarHuTHEIC KoneOanms. KonebarensHpiid KoHTYD (§ 31).

Ypox 33/2. TIporiecchl mpy rapMOHUYECKUX KOJIeOaHUAX B KOJIe0aTeIbHOM KOHTYpeE (§ 32).

Ypok 34/3. BeinykaeHHBIE 3JIeKTPOMarHUTHBIC KoieOanus. [Tlepemennsiii Tok (§ 33).

Ypoxk 35/4. Pe3uctop B Lenu NepeMEHHOro Toka. JlecTByoIme 3HaYeH#g CHIIbI TOKA 1 HanpskeHus (§ 34).

Ypok 36/5. Tpauchopmatop (§ 37).

Ypox 37/6. DnextpoMarauTHbie BOJIHBI (§ 39).

Ypoxk 38/7. llpuHUuMB pagrocss3u u TeneBuaeHus (§ 40).

Ypok 39/8. Konmponvuas paboma o Temam «MexaHUUECKHE KOJICOAHNUS H BOJNHBI», « DIEKTPOMArHUTHBIC KOJICOaHUS
1 BOJIHBD).

3akoHBI reoMeTpUYecKoil onTHKH (5 1)

Ypox 40/1. 3aKoH NPSIMOIMHEHHOTO PaCIpPOCTPAHEHNUs CBETA. 3aKOH OTpakeHus cBeta (§ 41).
Ypok 41/2. 3axon nperomieHus ceeta (§ 42).

Ypok 42/3. JIunssl. Dopmyrna TOHKOH THH3HI (§ 44).

Ypox 43/4. T[Toctpoenne n300pakeHn B TOHKUX JuH3aX (§ 45).

Ypox 44/5. I'na3 xak ontrueckas cuctema (§ 46).

BoanoBas onTuka (4 1)

Ypox 45/1. Nzmepenne ckopoctu cBeta. Jucnepcus cera (§ 48).

Ypox 46/2. ITpunnun [Noiirenca (§ 49). Uatepdepentust BoaH (§ 50).

Ypox 47/3. Unrepdpepennus ceera (§ 51). Audpakuus csera (§ 52). Jlabopamopnas paboma Ne 8 «ccnenoanue
SIBIICHUI UHTEPPEPEHIINU U TUPPAKIIUU CBETAY.

Ypox 48/4. Konmponvuas paboma 1o TeMaM «3aKOHBI TEOMETPHUECKON ONTHKN», «BOIHOBas ONITHKAY.



JJIeMeHThbl TEOPUH OTHOCUTEILHOCTH (2 1)

Ypox 49/1. 3akoHBI SJEKTPOJMHAMHUKH W TPHUHIUI OTHOCUTENBHOCTH (§ 55). IlocTymaTel crienuaibHOW TEOpUH
OTHOCHUTEIBHOCTH (§ 56).
Ypoxk 50/2. Macca, UMI1yJIbC U DHEPTHUS B CIIELHAIbHON TEOPHUH OTHOCHTEIBHOCTH (§ 57).

KeaHTOBas ¢msuka.
Actpochmsuka (18 4)

KBanToBas ¢pusnka.
Ctpoenue aToma (5 9)

Ypox 51/1. PaBHOBecHOE TemioBoe uznydeHue (§ 58).

Ypox 52/2. 3akonsl poTorddekra (§ 59).

Ypoxk 53/3. lapnenue cera. KopnyckynsapHo-BoaHOBOH nyanusm (§ 60).
Ypoxk 54/4. [Tnanerapuas mozens aroma (§ 61).

Ypok 55/5. IToctynatsl bopa. Moaens atoma Bogopoa o bopy (§ 62).

du3nKa aTOMHOTO SIpAa.
DJjieMeHTapHbIe YacTHbI (9 1)

Ypok 56/1. MeTob! perucTparuy 3apsHpkeHHbIX dacTull (§ 64).
¥Ypox 57/2. EcrecTBeHHas paTuoaKTUBHOCTS (§ 65).
Ypok 58/3. PamnoakTuBHBIE IpEBpaICHUS. 3aKOH PaIHOaKTUBHOTO pacnana. M3oTtomsl (§ 66).
Ypox 59/4. ickyccTBEeHHOE MPEBpAllEHUE aTOMHBIX SEP.
[IpoTOHHO-HEUTPOHHAS MOJIEITF ATOMHOTO s1pa (§ 67).
Ypox 60/5. Snepubie CHUJTBI. DHeprus CBSI3U ATOMHBIX saep (§ 68).

Ypok 61/6. LleniHpie spepHble peakuuu. SnepHsiii peaktop (§ 69).

Ypok 62/7. Buomnorndeckoe nefcTBHE paaHOaKTHBHEIX u3nydeHuit (§ 70). Jlabopamopras paboma Ne 10 «3mepenue
€CTECTBEHHOTO PAMAIIMOHHOTO (hOHAY.

Ypok 63/8. DemenTapHbie YacTUIB. OyHIaMEHTaTbHBIC B3aNMOACHCTBHS (§ 72).

Ypok 64/9. Konmponvras paboma 1o teme «KBaHTOBas (pH3UKay.

SJieMeHThI acTpodu3uku (4 1)

Ypok 65/1. Conneunas cuctema (§ 73).

Ypox 66/2. Connue (§ 74). 3Be3ns (§ 75).

VYpoxk 67/3. Hama anakruka (§ 76).

Ypox 68/4. TlpocTpaHCTBEHHO-BpeMeHHbIE MacimiTadbl HaOmogaemor Bceenennonr (§ 78). IlpeacraBneHus o0
sBomonnu Beenennoii (§ 79).

PesepBHoe Bpems (2 )
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PEKOMEHOALIUM MO PABOTE C 3JIEKTPOHHOWU ®OPMOW YYEBHUKA U
®OPMUPOBAHUIO
MKT-KOMNETEHTHOCTU YYEHUKOB

IIpu pabote ¢ sneKkTpoHHON (hopMON ydeOHWKA CIEAyeT HPUIACPKUBATHCSH OOIMMX METOJMYSCKUX IPHUHITUIIOB B
COYETaHWH C METOAWKAMH HCIIOJIB30BaHMA MH()OPMAIMOHHBIX PECYpCOB. YueOHasl IESTENbHOCTh CTPOUTCA Ha OCHOBE
CUCTEMHO-/ICSITEILHOCTHOTO MOJX0Aa M JOJDKHA CHOCOOCTBOBAThH (POPMUPOBAHHUIO YHHBEPCAJIBHBIX YUeOHBIX JCHCTBUIA,
IIPU 9TOM BHJBI JESATEIBHOCTH JOJDKHBI COOTBETCTBOBAaTH CTYNEHM 00Opa3oBaHus. Beaymmum BHIOM JESITENBHOCTH
YUaIUXCsl SIBISIETCS] TPYMIIOBOE B3aMMOJECHCTBHE, TP 3TOM OOJbIIOE BHUMAHHUE yAenseTcs paboTe ¢ MH(OPMALMOHHO-
TIOUCKOBBIMHU 33iaHusAMU. JlanpHeliee pa3BUTHE IOJY4alOT HaBBIKM cOOpa, XpaHeHHs, 00paboTKH HH(OpMALUH,
ycuIMBaeTcsl nHTerpanus 3uanuii. Ocoboe BHUMaHUE yENISETCs NPUMEHEHHUIO MTOJYyYeHHBIX 3HAHUI B IPOEKTHO-y4eOHOM,
HCCIIE0BATEIbCKON ACATEIBHOCTH Ha YPOBHE MPEAIPO- (DMIBHOM MOATOTOBKH.

IIpn pabore c snexTpoHHOH (opMOI ydeOHHKA MOSBIAIOTCS JOMOJHUTEIBHBIE BO3MOXHOCTH [UISI Pa3BUTHA
MBICJIUTEIBHBIX M KOHTPOJMPYIOIIUX JEHCTBHH, a TakKe KOMMYHUKATUBHBIX KOMIIETCHIMHA. Takas BO3MOXHOCTh
oOecrieunBaeTCsl MHTEPAKTUBHBIMHA MOJYISIMH KakK OOydaromero, Tak M MPOBEPOYHOTO W KOHTPOIHMPYIOIIETO XapakTepa.
Pabora ¢ paznmuHBIME HH()OPMAIMOHHBIMHE pECypcaMu JOJDKHA depeloBaThCS Oecemoil ¢ ydmTeneM, OOCYXICHHEM B
rpynrnax, 3aliucsaMu B T€Tpaasdax. O[[HaKO HC CICAYCT YBJICKATHCA HATJISIAHOCTBIO, HCO6XOI[I/IMO IIOMHUTH O HeO6XOI[I/IMOCTI/I
(dbopMHUpOBaHUS U Pa3BUTHS JPYTUX HABBIKOB: UTCHHS, 00paOOTKH TEKCTa, Pa3BUTHSI MOHOJIOTHYECKOM PEUH, B TOM YHCIIC U
C TIOMOIIBIO HH(POPMAIMOHHBIX MYJIBTHMEANHHBIX PECYPCOB.

MOXHO NPEUIOKHUTH CIACTYIOMNH aqropuT™M pabOThL: BOCTIPUATHE MHPOPMAIMHU, aHAJIN3 MOITyd4eHHOH MH(OpMannH,
IpoBepKa TOHMMaHMs, caMoolleHKa (peduexcus), omlpelelieHne ajbHEHIero Mapuipyta HpPOJBIKCHUS B Y4eOHOM
Marepuare.

YunTenb NODKEH IOKa3aTh, Kak paboTaTh ¢ MH(pOpMalmel, copMynmpoBars Heau oO0yueHHs, HAydIUTh padoTaTh C
nH(OpMAIMOHHBIME OOBEKTAMH, CTPOUTH OOpa3oBaTeNbHbIC MAapIUIPYThl IS JOCTHIXKCHHUS TOCTABJICHHBIX IEJIeH.
OOpamiaeM BHUMaHHE, YTO IMOCIIEIOBATEILHOCTE pabOThl C Y4YEOHBIM MaTEepHaJIOM OIPEACISICT Y4YUTENb C YYETOM
MHJIMBHUIYaJIbHBIX OCOOEHHOCTEH KaX/J0T0 YJalleTrocs WIIM TPYIIIEl yYal X Cs.

PabGora ywammxcst ¢ pa3HbIMH HCTOYHHMKaMH HH(OpMAlUU: TEKCTOM yueOHHMKa, MH(pOpPMAIMEH WILIIOCTPATHBHOIO
psaaa, MyHLTHMeILHﬁHLIMH U HHTCPAKTHBHBLIMU 00bEKTaMH — IIO3BOJISIET AKTHBHO HCIIOJIL30BaTh ITOMCKOBEIE U
HCCIIE0BATEIbCKIE BUABI yUeOHBIX 1CHCTBHUM.

JleaTenbHOCTh yJammxcss 0053aTeNbHO JOIDKHA COOTBETCTBOBATH ITOCTABJICHHOW y4eOHON Ienu, KOTOPYIO Y4eHHKaM
cHayaja cooOIaeT y4HTellb, a BIIOCJACJICTBUM OHM CaMH HAaydaTcs €€ CTaBHTb. JTO MOXET OBbITh 3HAKOMCTBO C
nHdopmanueii, 06padboTka HH(POPMAIH, 3aIIOMUHAHIE, UCIIOIb30BaHNE HHPOPMAIIMHU TP PELICHUH Pa3IMIHBIX YI€OHBIX
3aga4 u 1. 1. [Ipn pabore ¢ nHPOPMAITMOHHBIME 0OBEKTAMU MOTYT BCTPETHTBLCS CIIOKHBIE ISl TIOHNMMaHUsI TEpMHUHBL. B
OTOM CJjiy4dae paGOTy C I/IH(bOpMaI_II/IOHHI)IMI/I HUCTOYHHUKAMH CJIEAYET COBMELIATL C 3aIIUCAMUA B TETPpAAu U APYT'UMU BUAAMU
JIeSITENIbHOCTH, CHOCOOCTBYIOLIMMH JIy4YlIEMy OCBOCHHIO Marepuara.

[Tocne obcyxneHHs ¢ yduTeleM MHONYyYCHHBIX CBEICHWH YYEHHKH IPUCTYNAIOT K BBIIOJHEHUIO TPEHHUPOBOYHBIX
3a[aHUM, ONIPE/ICTICHHBIX YUUTEIEeM. Y UUTENb AaeT YeTKHE WHCTPYKIMU 1O BHITNOJHEHUIO MHTEPAKTUBHBIX 3a/laHUH ¥ TIPU
HeoOxomumocT (hopMyupyeT TpeGoBaHusl K 0GOPMIICHHIO pe3ylbTaToB. Ecnu ydamuecs AOCTATOYHO TMOJATOTOBJICHBI,
OHM paloTaroT C 3aJaHUeM CaMOCTOATENbHO. MToroM camocTosiTenbHON paboThI SBIIIETCS KOJUICKTHBHOE 00CYyKAeHHE
pe3yJbTaTOB.

Eciu BbINOJNIHEHNE 33laHUl BBI3bIBACT 3aTPYAHEHHUS, CJIEJAYET COBMECTHO pa3o0parh CrocoObl PELIeHUs, a 3aTeM
Hp?é%[HO)KI/ITB YUYaIIUMCSI CaMOCTOSITENBHO MOopaboTaTh ¢ MHTEPAKTUBHBIM MOIyJlIeM. Bo3MokHa KONJIEKTHBHas paboTa ¢
TPEHUPOBOYHBIMHU 3aJaHusIMH. ECIM yuuTenb cunTaeT, 9To M3ydaeMblii MaTepHaj XOpPOIIO YCBOEH, MOXKHO OpPraHW30BaTh
COpPEBHOBaHHE MEXJy YHYAIMMMCS WM MX IpYINaMHu, a Takke HNPUMEHHUTh JApyrue urposbie (opmbl. B ciyuae ecinu
YUYCHUK pa60TaeT CaMOCTOSTCIIBHO C y‘-Ie6HI)IM MarepuajioM M IMpPU BBIIOJHEHUU TMPOBEPOUYHBIX 3aHaHHﬁ UCIIBITHIBACT
TPYIXHOCTH, MOXKHO TTOPEKOMEH/IOBATh MY BBITIOJHHUTH JOTIOJIHUTEIILHBIE TPEHUPOBOUYHBIE 33/1aHKs. B poTHBHOM cityuae
cielyer emie pa3 oOpaTHThCsl K MH(GOPMAIMOHHBIM OOBEKTaM, CIIPAaBOYHBIM MaTepHaiaMm, oOpasliaM pelieHuil u T. A.

Yautens BbIOMpaeT HEOOXOAMMYIO 00pa30oBaTENbHYI0 TPACKTOPHUIO, CIOCOOHYIO O0ECIeYUTh BHU3YAIU3AIMIO
MPOXOXKJIACHUA TPACKTOPUHN O6y‘IeHI/I5I C KOHTPOJIBHBIMU TOYKaMH Sa}IaHI/Iﬁ Ppa3JIMYHBIX BHIOB: I/IHq)OpMaHI/IOHHBIX,
NPaKTHYECKNX, KOHTPOJIBHBIX. DOpMBI opraHu3anuy y4eOHOW AEATEIBHOCTH OINpPEEIsIIOTCsS BHJIaMU Yy4eOHOW paloThl,
cnennuKoi yaeOHOI TPYIIIBL, M3y4aeMbIM MarepuagoM






