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®enepanbHas paboudas mporpamma o ydeOHoMy mnpeamery «®Dusmuka» (0a30BbI ypOBEHb)
(mpenmeTHass obnacte «EcTecTBeHHO-HaydHbBIe MpPEIMETh») BKIOYAET MOSICHUTEIBHYIO 3alMCKYy,
cozepykaHue oOydeHUs], MJIaHUPYEMbIe Pe3yJIbTaThl OCBOECHUS NMPOrpaMMBbl IO (PU3MKe, TeMaTHYeCcKoe
IUTAHUPOBAHHUE.

[TosicHuTenbHAST 3amUCKa OTpakaeT OOIIMe LeMH M 3aJaud U3ydyeHus (DU3MKU, XapaKTepuCTHKY
MCUXOJOTMUYECKUX MPEANOChUIOK K €ro M3y4eHUIO0 OOydYaroIUMMCSA, MECTO B CTPYKType y4eOHOro
IUIaHa, a TAKXKe MOAXO/bl K 0TOOPY COEpIKaHuUs, K ONPEIEIEHHUIO INIAHUPYEMBIX PE3yIbTaTOB.

Conepxanue OOy4YeHMS pPACKpBIBACT COJEpXKaTelbHBIC JHMHUU, KOTOpBIE IpejaralTcs s
00513aTENTLHOr0 U3yYEeHHUS B KAXKIOM KJlacce Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHMsL.

[Inanupyemble pe3ysibTaThl OCBOCHHS MpOrpaMMbl 1O (HU3UKE BKIOYAIOT JHYHOCTHBIE,
MeTanpeIMeTHbIE Pe3yIbTaThl 3a BECh epuo 00ydeHHs Ha ypOBHE CpelHero oduiero oopa3oBaHus, a
TaK)Ke MPEAMETHBIE TOCTHKEHHUS 00yUaloLerocsi 3a Kax/bli roJ o0yueHus.

ITOACHUTEJIBHAS 3AIINCKA

[Tporpamma no ¢usrke 6a30BOro ypoBHsI Ha YPOBHE CpEAHEro o0IIero oopazoBaHus papadborana
HAa OCHOBE TIOJIOKEHUH U TpeOOBaHMU K pe3ylbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHOU
nporpammsel, npezacrasieHHbIXx B @T'OC COO, a takxke ¢ yuyéTtoM QenepanbHoil padouell mporpaMMbl
BOCIIUTAHUS M KOHILENLUU IHpernoaaBaHuss ydeOHoro mnpenMera «®Pusuka» B 00pa3oBaTENbHBIX
opranmzanusx Poccuiickoii @enepannu, peaan3yoOIMX OCHOBHBIE 00pa30BaTeIbHbIE ITPOT PAMMBI.

Conmepkanue mporpamMmbl 1o (U3MKE HAMpaBlieHO Ha (GOPMUPOBAHHE €CTECTBEHHOHAYYHOM
KapTuHbI MUpa ooydarormxcs 10—11 kmaccoB npu o0ydeHnn ux Gusnke Ha 6a30BOM yPOBHE Ha OCHOBE
CHUCTEMHO-JIeITEIbHOCTHOrO moaxoaa. IIporpamma 1o ¢u3uke cooTBeTcTBYeT TpedoBaHusiMm PI'OC
COO x naHUpPyEMbIM JIMYHOCTHBIM, ITPEIMETHBIM U METaIllpeIMETHBIM pe3yJibTaTaM 00yUYeHHsI, a TaKkKe
YUUTBHIBAET HEOOXOAMMOCTh pealM3allil MEXIPEAMETHBIX CBA3eH (DU3MKU C eCTeCTBEHHOHAyYHBIMU
y4eOHBIMU MpeAMeTaMu. B Hell onpenenstoTcss OCHOBHbIE €M U3y4eHUs (U3NKH Ha YPOBHE CPEIHETrO
obmero oOpa3oBaHus, IUIAHUPYEMbIE pe3yJbTaTbl OCBOCHHMA Kypca (HU3UKH: JHMYHOCTHBIEC,
METaINpeaMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o Qu3uKe BKIIOYAET: IUIAHUPYEMBIE pE3yJbTaThl OCBOEHHUS Kypca (PUM3MKH Ha
06a30BOM ypOBHE, B TOM YHCJ€ MPEAMETHbIE Pe3yibTaThl MO rojlaM O0yUYeHHUs; CoAepKaHHe Y4eOHOTo
npeameta « PU3uKa» Mo rogam o0y4eHHUs.

[Tporpamma mo ¢usuke MoxeT ObITh MCIOJIB30BAHA YUUTEISIMH KaK OCHOBA [UJISi COCTaBIICHUS
cBoux pabounx mporpamm. Ilpu paspaborke pabouell mporpaMmbl B TEMaTHUYECKOM IUIAHUPOBAHUU
JOJKHBI OBITh YYTEHbI BO3MOXKHOCTH HCIIOJIb30BaHUS 3JIEKTPOHHBIX (LM(POBBIX) 00pa30BaTEIbHBIX
pECYpCOB, SIBISIIOIIMXCS Yy4EOHOMETOAMYECKMMM MaTepuajaMu (MYJbTUMEIUNHBIE IPOrpaMMBbI,
AIIEKTPOHHBIE YUEOHUKH U 33JaYHUKH, SJICKTPOHHbIE OMOIMOTEKH, BUPTyaIbHbIE 1JA00paTOPHH, UTPOBBIE
MPOrpaMMBbl, KOJUJIEKIIUU HU(PPOBBIX 00pa30BAaTENBHBIX PECYPCOB), PEATU3YIONIMMU IUAAKTUYECKUE
BO3MOXKHOCTH  HMH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHH,  COAEpKAaHUE  KOTOPBIX
COOTBETCTBYET 3aKOHOJIATENbCTBY 00 00pa30BaHUH.

[Tporpamma 1o (u3uKe HE CKOBBIBAE€T TBOPUECKYIO HMHUIIMATUBY Yy4YUTENEH U IPEIOCTABISET
BO3MOKHOCTb JIJISl PeaJI3allii Pa3InyHbIX METOJNYECKUX MOIX00B K OpraHu3anuu ooydeHus usmke
MIPU YCIIOBUH COXPaHEHHsI 0053aTeIbHON YaCTH COAepKaHMs Kypca.

dusrka Kak Hayka O HaubOojee OOIMX 3aKOHAX IMPUPOJBI, BBICTyHas B KadyecTBE Y4EOHOIO
IpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAaHUH 00 OKpY’KaloIIeM MHpE.
HIkonbHBIN Kypc (U3UKH — CHCTEMOOOPA3YIOLIUIl Il €CTECTBEHHO-HAYYHBIX Y4€OHBIX IpPEIMETOB,
MOCKOJIbKY (HU3MYeCKHe 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB M SIBJICHMM, H3ydaeMbIX XHUMHEH,
Ouwonoruel, ¢usznueckor reorpadueit M acrpoHommeil. lMcmonb3oBaHWE W AKTUBHOE IMPUMEHEHHE
¢u3MUeCKUX 3HAHUHM OIpeneNsieT XapakTep M pPa3BUTHE pa3HOOOpa3HBIX TEXHOJOrMi B chepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, IIOJIY4EHHS HOBBIX MAaTEpUalOB € 3aJaHHBIMU



cBOWCTBaMHU M Npyrux. VM3ydeHue (U3MKH BHOCHUT OCHOBHOW BKJIaZ B (hOpMHpOBaHHE €CTECTBEHHO -
HAay4yHOW KapTHHBI MHpa oOyyaroumxcs, B (OPMHpPOBAaHHE YMEHHUIl NPUMEHSTh HAyYHbIM METOo.
MTO3HAHUS NIPH BBITOJHEHUN UMH Y4EOHBIX UCCIIEIOBaHUM.

B ocHOBYy kypca ¢u3uku [t ypoBHsSL cpemHero oOmero oOpa3oBaHUs TOJOXKEH psia HaeH,
KOTOpBIE MOKHO PACCMATPUBATh KaK MPUHITUIIBI €70 MTOCTPOCHHUS.

Hoes yenocmunocmu. B COOTBETCTBMU C HEW KypC SBJSETCA JIOTUUECKU 3aBEpPIIEHHBIM, OH
COIEPXKHUT MaTepual U3 BCEeX pa3leioB (HU3UKHU, BKIIOYAET KAaK BOMPOCH KJIACCHYECKOH, TaKk u
COBpEeMEHHOU (PU3HKH.

Hoesa cenepanuzayuu. B coorBercTBUM ¢ Heill Marepuan Kypca (uU3NKH OOBEIUHEH BOKPYT
¢usnyeckux Tteopuil. Benmymmm B Kypce sBisiercs (GopMHpoBaHHE MPEACTAaBICHUM O CTPYKTYpHBIX
YPOBHSIX MaTe€pHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanusamuss mnpeanosiaraeT MCIONb30BAaHUE T'yMaHUTApHOTO
noTeHnuanza Gu3ndeckoi HayKu, OCMBICTICHUE CBS3U Pa3BUTHS (PU3MKH C pa3BUTHEM OOIIECTBA, a TAKKE
C MHPOBO33PEHYECKUMU, HPAaBCTBEHHBIMU U IKOJIOTUYECKUMHU ITpoOIeMaMu.

Hoesa npuxnaouoni nanpaerennocmu. Kypc Qu3mku mpeamojaraeT 3HaAaKOMCTBO C IIMPOKHM
KPYTrOM TEXHUYECKUX U TEXHOJOIMUECKUX MPUI0KEHUH U3ydEeHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peann3yeTcsi HIOCPEACTBOM BBEJIEHUS JIEMEHTOB COEpPKaHUS, OCBALIEH HBIX
9KOJIOTUYECKUM IIPOobJieMaM COBPEMEHHOCTHU, KOTOPBIE CBA3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTUH, a
TaKke 00CYKAEHHsI TPOOJIEM palliOHAIbHOI0 IPUPOJIONOIb30BAHMUS U SKOJIOrHYECKON O€30M1aCHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMU Kypca (DU3MKH Ha YPOBHE CpeaHEro o0IIero oopa3oBaHUs SBISIOTCS
¢buznyeckue Teopuu (popMHPOBaHUE MPEACTABICHUM O CTPYKTYpE MOCTPOEHUs (PU3NUECKON TEeOopuH,
ponu pyHIaMEHTAIbHBIX 3aKOHOB M IIPUHIIUIIOB B COBPEMEHHBIX MPECTABICHUAX O MIPUPOJIE, TPAaHUIAX
MIPUMEHUMOCTH TEOPUH, JIJIsl ONUCAHUS €CTECTBEHHO-HAYUYHbIX SIBJICHUIN U ITPOLIECCOB).

CucTeMHO-eSITeIbHOCTHBIM MOAX0A B Kypce (U3MKU peaau3yercs MpexIe BCero 3a Cyér
OpraHu3alMM SKCIEePUMEHTAIbHON eATeIbHOCTH o0yyaroumxcs. [[ns 6a30Boro ypoBHs Kypca (pusnku
— 9TO HUCIHOJIb30BAaHHWE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIaOOPaTOPHBIX
paboT, KoTOphIe B IporpaMMe Mo ¢Gpu3nke 00beIUHEHBI B OOMIMN CIIUCOK YYCHUYECKUX IMPAKTUYECKUX
paboT. BeigeneHnre B ykazaHHOM IepedHe JTAOOPATOPHBIX PadOT, TPOBOAMMBIX /ISl KOHTPOJISI M OLICHKH,
OCYIIIECTBJISETCS] yHaCTHUKaMH 00pa30BaTeIbHOr0 Mpoliecca NCXo/s U3 0coO0eHHOCTEH MIaHUPOBAHUS U
ocHauleHus: kabuHeTa ¢u3uku. IIpu s3TOoM oOecrieuuBaeTcst OBIaJeHUE OOYyYAIOIIMMHUCA YMEHUSMU
MPOBOIUTH KOCBEHHBIE M3MEPEHUS, UCCIEA0BAHNS 3aBUCUMOCTEH (PU3NUECKUX BEJIUYUH U MOCTAaHOBKY
OIIBITOB IO IPOBEPKE MPEIIIOAKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIenseTcsl PEelIeHHIO Pacu€THBIX M KaueCTBEHHBIX 3ahad. llpu stom s
pacu€THBIX 3aJad TNPHOPUTETOM SIBISIOTCSA 3aJadd C SBHO 3aJaHHOM (U3MYECKOH MOJelNblo,
MO3BOJIAOIIME TPUMEHITh N3YUYEeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pas3fenia Kypca, Tak U
UHTETPUPYS 3HAHUS U3 Pa3HBIX pasnenoB. JlJis KauecTBEHHBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 3aJaHUS
Ha 0OBsCHEHUE MpOTeKaHUs (U3NYECKUX SBIECHHUI U MPOLIECCOB B OKpY)KaloUIeH >KU3HM, Tpedyrolue
BBIOOpa (PM3MUECKON MOJENHU JIJIsl CUTYaIlMHU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedboBanusimu GI'OC COO x MarepuaabHO-TEXHHMYECKOMY OOECIICUECHUIO
yaeOHOro mporecca 0a30BbI YpOBeHb Kypca (U3MKH Ha YPOBHE CpEIHEro o0mIero oOpa3oBaHUS
JOJDKEH M3ydaThCsl B YCIOBHSIX MPEIMETHOro KaOMHeTa (PU3MKK WM B YCIOBUSAX MHTETPUPOBAHHOTO
KaOMHeTa MPeIMETOB €CTEeCTBEHHO-HAYYHOro IuKia. B xabuHere GU3MKU AOMKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 00OpYyAOBaHME AJis BBHIMOJHEHHS] YKAa3aHHBIX B MporpamMme mo (U3MKE YYEHUYECKUX
MIPAKTUYECKUX paboT U 1EMOHCTPALIMOHHOE 000PY/10BaHHE.

JlemoHCcTpalnoHHoe 000pyaoBaHue (GOPMUPYETCS] B COOTBETCTBUU C MPUHILIUIIOM MUHUMAJIbHOM
JOCTATOYHOCTU M OOECleynBaeT MOCTAHOBKY IEPEUUCICHHBIX B MpOrpaMMme Mo (usMke KIII0YEBbIX
JNEMOHCTpallMid  JJIsI HUCCIEAOBAHMS M3YyYaeMbIX SIBJICHMH M  MPOLECCOB, OSMIHUPUYECKUX U
(byHIaMEHTaIbHBIX 32aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopaTropHoe 00OpyAOBaHWE IJIsi YYCHHYECKHUX MPAKTHUYECKUX paboT QopMmupyeTcs B BHUIC
TEMaTHYECKUX KOMIIJIEKTOB M OOecrednBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha ABYX OO0YyYaroIInxcs.
Tematnyeckue KOMIUIEKTHI JJAOOPAaTOPHOTO0 000OPYIOBAaHHUS TOJKHBI OBITH MOCTPOECHBI Ha KOMIIEKCHOM



HCIIOJIb30BAaHUU aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPHUTEIIbHBIX CHCTEM
B BU/JIE LIU(PPOBBIX JTAOOPATOPUIA.
OCHOBHBIMH TIEJISIMH U3Yy4CeHHS (DU3HKHU B 0011eM 00pa30BaHUH SIBIISIOTCS:
® (opMupoBaHUE UHTEPECA U CTPEMIICHHS 00 YJAIOIINXCS K HAYYHOMY M3YYCHHIO
MPUPOBI, PA3BUTHE X MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/I€ ITO3HAHUS U (POPMUPOBAHKE
HCCIIEN0BATENIbCKOIO OTHOLIEHHUS K OKPYKAIOIIUM SIBJICHUSIM;

® (opMupoBaHHME HAyYHOTO MUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHHUsI OCHOB
CTpOEHHUS MaTepuH U (QyH/IaMEHTaIbHBIX 3aKOHOB (PH3HKHY;

L4 (1)OpMI/IpOBaHI/IC YMGHI/Iﬁ 00BACHSTD SIBIECHUS C UCIOIL30BaHUEM (1)I/ISI/I‘ICCKI/IX

® 3HAaHWI U HAayYHBIX JOKA3aTeIbCTB; (DOPMUPOBAHKE MPEACTABICHUN O pONU (PU3UKU IS
Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTimkeHne TUX Ieseil o0ecreuynBaeTcsl pemieHueM CIEAYIIUX 3a1a9 B MPOIecce U3ydeHUs
Kypca (U3MKU Ha YPOBHE CPEIHEro o0IIero oopa3oBaHUs: MPUOOPETEHUE CHUCTEMbI 3HAHUK 00 00X
(bU3NYEeCKNX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPUAX, BKIIOYas MEXaHUKY, MOJEKYISPHYIO (U3HKY,
ANIEKTPOIMHAMUKY, KBAHTOBYIO (PM3UKY U 3JEMEHTHI acTpo(u3uku; GopMUpPOBaHUE YMEHUI MPUMEH ST
TEOPETHUCCKUE 3HAHUS JUI 00 bSICHEHHS

(GU3NYECKUX SBJICHUWA B MPHPOAE W JUIS NMPHHITHS MPAKTHUYECKUX PEIICHUU B ITOBCEIHEBHOMN
KHU3HU; OCBOCHHE CIIOCOOOB PEIICHHS PA3IMIHBIX 33124 C IBHO 33/IaHHON (PU3MYECKOW MOJIEIbIO, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3JaHue (PU3UUYECKOW MOJENH, aeKBAaTHOM YCJIOBUSAM 3aJadH,
MOHUMaHHe (U3NYECKUX OCHOB U MPHUHIIMIIOB JCWCTBUS TEXHHUUYECKUX YCTPOHCTB M TEXHOJOTHYECKHX
MPOIECCOB, WX BIMSHUA Ha OKPYXAIOUIYI0 Cpeay;  OBJAJEHHE METOJaMU CaMOCTOSTENbHOTO
TUTAHUPOBAHUS U TTPOB CICHHSI

(GU3NYECKUX JKCIECPUMEHTOB, AaHAIM3a W HMHTEpHIpEeTalud HHPOpPMAIUHU, OIPEIACIICHUS
JOCTOBEPHOCTH TIOJIYYEHHOI'O pe3yJibTaTa; CO3JaHUE YCIOBHU IS Pa3BUTUS YMEHUH ITPOCKTHO -
HCCIIEN0BATENIbCKOM, TBOPUYECKON AEATEIBHOCTH.

Ha usydenue ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHUs OTBOIUTCS

136 gacos: B 10 xmacce — 68 yacos (2 yaca B Henemo), B 11 kimacce — 68 yacoB (2 yaca B HE/IEIIO).

[Ipennaraemselii B mporpamme mo (Qu3uKe MepeueHb JTa0OpaTOPHBIX U IMPAKTHUYECKUX paboT
SIBIISIETCSl PEKOMEHIOBAHHBIM, YYUTENb JeIaeT BIOOp MPOBEACHHS TaOOPATOPHBIX pabOT U OIBITOB C
y4€TOM WHIUBUIYATBHBIX OCOOCHHOCTEH 00yJaronmXxcsl.

COJEPXAHUE OBYUYEHUA

10 KVIACC

Paznen 1. ®usuka v MeTOAbI HAYYHOI O TIO3HAHUS

®dusuka — Hayka o npupoze. Hayunsie MeTobl I03HAHUS OKPY’KAIOIIET0 MUPA.
Postb 3kCcriepuMeHTa U TEOPUU B MPOLIECCE TO3HAHUS IPUPOIbI. DKCIIEPUMEHT B (hU3HKe.
MogenupoBanue pu3nUecKux sSBICHUM U mporeccoB. Hayunsle runores3pl. @u3nyeckue 3aKOHBI
¥ TeOpHH. | paHUIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIUIT COOTBETCTBHS.
Ponmp um mecto ¢usuku B (GOPMHPOBAHUU COBPEMEHHON HAay4yHOH KapTUHBI MHpa, B
MIPAKTUYECKOM e TEIBHOCTH JIOAEH.
Jlemoncmpayuu

AmHanorossie U I_[I/I(prBI)Ie HU3MCPUTCIIBHBIC HpI/I60pI)I, KOMIIBIOTCPHBIC JATYUKHU.



Pa3zngea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKeHUE. OTHOCHUTEIBHOCTh MEXaHMYECKOro ABMKeHHs. CHucrema oTcuéra.
Tpaexropus.

[Tepemenienue, CKOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh)  YCKOpPEHHUE
MaTepHAIIbHON TOYKH, UX MTPOCKIIUU HA OCU CHCTEMBI KoopauHaT. ClI0KeHHe repeMenieHni 1
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE  MPAMOJMHENHOE newkenue.  ['paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U TIePEMEIICHHS MaTEePUaIbHON TOUKH OT
BpEMEHU.

CBoOomHOE azieHne. Y CKOpEHUE CBOOOTHOTO MaJICHUSI.

KpuBonuneitnoe nermxenue. JBukeHne MaTepUaIbHON TOYKH MO OKPY>KHOCTH C MOCTOSIHHOM 110
MOJYJII0O CKOpPOCTbIO. YTIJOBasg CKOpPOCTb, JMHEWHas ckopocTb. [lepuon um wactora oOpalieHus.
[leHTpOoCTpEMUTENBHOE YCKOPEHHE.

TexHuueckne yCTpOHCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: CIHUIOMETP, JBUIKEHUE CHAPSJIOB,
LIETIHbIC U peMEHHBIE TIEpeaavn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, UIUTFOCTPALIUS KUHEMATUUECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoGpa3zoBaHne MBMKEHUN C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGnronenue nBmxenus Tena, OpoeHHOro MO/ YTJIOM K TOPU30HTY M TOPU30HTAJIBHO.

N3mepenne yckopeHusi cBOOOTHOTO TaICHHSI.

HampasiieHne ckopocTu npy ABUKEHUH 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yyeHnne HepaBHOMEPHOIO JBUKEHHUSI C LIEIBIO OIPEIEICHNS MITHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUWS] MEXKIY NYTSIMH, MPOHAEHHBIMM TEJIOM 3a IIOCJIEI0BATEIIbHBIE
paBHBIE IPOMEXYTKH BPEMEHU IPU PAaBHOYCKOPEHHOM JBHUXEHMM C HAa4aJIbHOW CKOPOCTHIO, PaBHOMN
HYJIIO.

W3ydeHune NBMKEHUS 1IAPUKA B BA3KOM JKUJKOCTH.

N3yudenune nBm>xeHus Tena, OpolIeHHOr 0 FTOPU30HTaJIbHO.

Tema 2. lunamuxa

[Ipuauun orHocutenbHOcTH ['anuies. Ilepssiii 3akoH HproroHa. MHepuuaibHble CHCTEMBI
orcuéra.

Macca tena. Cuna. [lpunnun cynepno3unuu cuii. Bropoit 3akon HetoToHa 17151 MaTepuaibHON
Touku. Tperuit 3akoH HproTOHA 111 MaTepuaIbHbIX TOYEK.

3aKoH BceMupHOro tiarorenus. Cuna tsokectu. IlepBas kocMudeckast CKOpOCTb.

Cuna ynpyrocru. 3akos ['yka. Bec tena.

Tpenue. Buasl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUS CKOJBKEHUS M cuia TpeHus mnokos. Kosddumument tpenus. Cuna CONPOTHUBICHUS TPU
JIBUKEHUU TeJa B KUIKOCTH WM rase.

ITocTynaTenbHOE U BpalaTeIbHOE IBUKEHUE a0COIOTHO TBEPAOrO TeENA.



MOMEHT cuilbl OTHOCUTENBHO OcH BpamieHus. Ilnedo cuibl. YcinoBus paBHOBecUs TBEPIOrO
Tena.

Texnuueckue ycTpolicTBa M NPAKTUYECKOE IPUMEHEHUE: IOAUIMIIHUKH, JBUKECHUE
UCKYCCTBEHHBIX CIIyTHUKOB.
Jlemoncmpayuu

SIBneHue uHepLUUU.

CpaBHEHME Macc B3aUMOIEHCTBYIOLIUX TEL.

Bropoii 3akon HetoToHA.

Nsmepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT i€(pOpMaliny.

HesecomocTs. Bec Tena npu yCKOpEHHOM ITOABEME U NIaJCHUU.

CpaBHeHME CUJI TPEHUSI TTIOKOSI, KAUEHUS U CKOJIbKEHMUS.

VYcioBus paBHOBecus TBEPAOro Tena. Buabl paBHOBecus.
Yuenuueckuii  sxcnepumenm,  nabopamopmvie  pabomer  V3ydeHue

JIBYDKEHUSI OpycKa 10 HAaKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00paslie,
OT UX JedopManuy.

HccnenoBanue yciioBuil paBHOBECHUS TBEPIOTr0 TejIa, UMEIOIIEro OCh BpPalll€HHUS.

Tema 3. 3axonnt COXPAHEHUA 6 MEXAHUKE

NmMnynbc MarepuanbHOM TOYKM (Tena), CUCTEMbl MaTEpHalbHBIX TodeK. Mmmynbc cuinbsl u
M3MEHEHUE UMITYJIbCA TeNa. 3aKOH COXpPaHEHHUs UMITyJIbca. PeakTHBHOE IBH)KEHHUE.

Pa6ora cuiibl. MOIIHOCTD CUJIBI.

Kunernueckas JHEPIrus MaTepualibHOU Touku. Teopema 00

W3MEHEHUU KMHETUYECKOU SHEPTUH.

[Morennmanbuas sHeprus. [loTeHuManbHas SHEPrus YHOpPyro JIePOPMUPOBAHHOM MPYKUHBI.
[TorennmanbHas SHEPrus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[loTennuanbHble W HEMOTEHUUANbHbIE CuUibl. CBsS3b pabOThl HEMOTEHUHAIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI T€Jl. 3aKOH COXPAHEHMS] MEXaHUYECKOU SHEPruH.

Ynpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpoCTBA U MMPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KONEP, NPYKUHHBIA
IIUACTOJIET, IBUKEHUE PAKeT.
Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCa.

PeakTuBHOE IBHXKEHUE.

[lepexon NOTEHIIMANIBHOM 3HEPIrur B KHHETUYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamoprvle pabomol

N3yuenune abCOMOTHO HEYNPYTOro yAapa ¢ TOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CHUIIBI ¢ H3MEHEHHEM MEXaHWYECKOW SHEPruu Telna Ha IMpuMepe
PACTSKEHUS! PE3UHOBOTO XKI'yTa.



Paznen 3. Monekysipaasi pu3nka 1 TEPMOJUHAMUKA

Tema 1. Ocroebl MOTEKYAAPHO-KUHEMUYECKOU mMeopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUUM U UX OINBITHOE OOOCHOBaHMUE.
bpoyHnoBckoe nBwkenue. Juddys3umsa. Xapakrep ABMIKEHUS W B3aUMOICHCTBUS YaCTHIl BEIIECTBA.
Monenu cTpoeHus: Ta30B, XHAKOCTEH W TBEPABIX TEN M OOBSCHEHHWE CBOWCTB BEIIECTBA HA OCHOBE
THX Moaenel. Macca u pazmepsl Mosiekyl. KomnuectBo BeniectBa. [locrosinHast ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana temneparyp Llenscus.

Monens wupaeansHoro rasza. OCHOBHOE YpaBHEHUE MOJIEKYJSIPHO-KMHETUYECKOH TEOPHUH
UeaJbHOro rasa. AOCOIIOTHAsI TeMIepaTypa Kak Mepa CpeAHEeH KMHETUYECKOW 3HEPrMM TEIIOBOrO
aBwxeHns dactun rasa. Illkama tremnepatryp KensBuna. ['a3oBble 3aKkoHBL. YpaBHeHHEe MenpaeneeBa—
Knaneiipona. 3akon JlaneroHa. M3ompoiiecchl B HICAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduyeckoe mpeacraBieHUe U30IPOIIECCOB: H30TEPMa, U30X0pa, n3obapa.

TexHuueckue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThl, JOKa3bIBaIOLIME TUCKPETHOE CTPOEHHE BEIIECTBA, (POTOrpaduu MOJIEKYJ OpraHUuYeCKUX
COCIMHECHUM.

OmnbITel 110 U dY3UN )KUIKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JBUKEHUS.

Mopens onbiTa llTepHa.

OnbIThI, 10Ka3bIBAIOIIME CYIIECTBOBAHUE MEXMOJIEKYJIIPHOT O B3aUMO/EH CTBHSI.

Monenb, WLTIOCTpUpYIOLIAas IPUPOAY AaBIEHUS ra3a Ha CTEHKU COCY/a.

OnbITel, MITIOCTPUPYIOLIME YPABHEHNE COCTOSTHUS UJ1€AIBHOIO I'a3a, U301 POLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Omnpenenenne Macchl BO3yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpPEHHH 00bEMa KOMHATBHI,
JIaBJICHHS U TEMIIEPATYypPbl BO3/lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXKY ITapaMEeTPaMU COCTOSHUSI Pa3peKEHHOr O rasa.
Tema 2. Ocnoevl mepmoounamuxu

TepmonnHaMuyeckas cucrema. BHyTpenHss sHeprus TEPMOANHAMHUYECKOU
cucTeMbl U criocoObl €€ u3MeHenus. KoauuecTo Temnors! U padota. BHyTpeHHss sHEprus
OJTHOATOMHOI'0 UJI€aJIbHOI O Ta3a. Buabl Temonepenaydn: TenIonpoOBOAHOCTb, KOHBEKIUS, U3Iy4CHHE.
VY aenbHas TEINIOEMKOCTD BellecTBa. KoJmM4yecTBo TEIIOTE IIpH TEILIONepeaaye.

[Tonsitre 06 agnabatuom mpouecce. [lepBrrit 3akon TepMmoanHamuku. [IpumMenenne nmepBoro
3aKOHA TEPMOAMHAMUKHU K U3ompoleccaM. ['papudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepMmonuHamMuki. Heo6paTUMOCTh MPOIIECCOB B IPUPOJIE.

Tennosble MammHbl. [IpuHIUMOBL neficTBUS TemioBbIX MamiuH. [IpeoOpa3oBanHus sHepruu B
TeruIoBbIX MammHax. Koagdumnuent nonesnoro nefictBus TeminoBoil mammubl. ukn KapHo u ero
KO3 (PUIMEHT OJIE3HOr0 AU CTBUSL. DKOJOrMUYECKUE NPOOIEMbI TEIJI0IHEPIETUKU.

TexHuueckue ycTpoWcTBa M INPAKTUYECKOE NPHUMEHEHHUE: JIBUraTellb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpeHHEH 3HEpruu Tena Mpu COBEPUICHWU pabOThI: BBUIET MPOOKH U3 OYTBUIKU
noj JeHCTBHEM CKaToro BO3AyXa, HarpeBaHue d5¢upa B JATyHHOH TpyOke MyTEM TpeHUs
(BUI€0/IEM OHCTpAILIHS).



N3menenue BHyTpEeHHEN SHEPrun (TEMIIepaTyphl) Tella IPH TeIIonepenaye.

OnbIT M0 aAnabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUTATENs] BHYTPEHHETO CrOpaHUsl, pEaKTUBHOI'O IBUTATEIs.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol
N3mepenne yaenbHON TeNI0EMKOCTH.

Tema 3. Acpecamnuvie cocmoanusa eeuiecmea. Dazoevie nepexoovl

[TapooOpa3oBanre u KoHmeHcanus. VcmapeHune u kKumneHue. AOCONIOTHAs M OTHOCHTENbHAs

BJIAXXHOCTb  BO34yXa. Hacsiennsiit nap. YuenbHas TEII0Ta
napooOpa3oBaHHsl. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT AaBJICHUS.

TBépnoe Tteno. Kpucrammmueckue u amopgHble Teiaa. AHU30TPONMS CBOMCTB KpPHUCTAJIOB.

Kunkue Kkpuctajibl.  COBpEeMEHHbIE Mmartepuanbsl. llmaBnenne w
KpHUCTaJUIM3anus. Y aenpHas TerioTa niasienus. Cyomumanus.

VYpaBHeHuUE TeroBoro 0ajsaHca.

TexHuueckue yCTpoHCTBAa U IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U  IICUXPOMETD,
KQJIOPUMETP, TEXHOJIOIUU TOJIyY€HHs] COBPEMEHHBIX MAaTEpPHUaJIOB, B TOM 4YHCII€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NTAPOB.

Kunenue npu noOHW>KEHHOM JaBJIEHUU.

CriocoObl M3MEpEHUs BIIAYKHOCTH.

HaGmonenne HarpeBaHwsi W IUIaBIGHUS KPHUCTAJUIMYECKOTO BemiecTBa. JleMoHCTpamus

KPHUCTAJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

M3MmepeHne OTHOCUTENBHON BIaXKHOCTH BO3AyXa.

Paznen 4. daekrponunamuka Tema
1. dnekmpocmamuka

OnexTpusauus Tei. DJIEKTpuueckuil 3apsa. JlBa BuAa aneKTpudeckux 3apsnoB. IIpoBogHukwy,
JURJIEKTPUKH U MO POBOJAHUKH. 3aKOH COXpPaHEHUS 3JIEKTPUUECKOI0 3apsja.

B3aumopeiictBue 3apsanoB. 3akoH Kysona. ToueuHbI JIEKTpUUECKH 3apsa. DIEKTPUUIECKOE
nosie. Hanpsok€HHOCTh anekTpuueckoro mnois. [IpuHuoum cyneprno3unuu 31eKTPUYECKUX IOJIEeH.
JIuHUM HaNPSKEHHOCTHU AJIEKTPUUYECKOIO OIS

Paborta cun snextpocratuueckoro moisi. [lorenuman. PasHocts morenmnuanos. [IpoBoguuku u
JUAJIEKTPUKH B AJIEKTPOCTATUYECKOM Toiie. JuanekTpuyeckas NpoOHULIAEMOCTb.

OnextpoémkocTs. KoHnaeHcaTop. ODJIEKTPOEMKOCTh IUIOCKOTO  KOHAEHcaTopa. ODHEprus
3apsKEHHOr0 KOHJEHCaTopa.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: BJEKTPOCKOM, 3IIEKTPOMETP,
AJIEKTPOCTATUUECKAsl 3aIMTa, 3a3EMJICHHE JIEKTPONpUOOPOB, KOHJEHCATOP, KOMMPOBAIbHBIN anmnapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

YCTpolcTBO M MPUHIUI AEUCTBUS IIEKTPOMETpA.

B3anMopaeiicTBue HaRIEKTPU30BAHHBIX TEIl.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEJl.

IIpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.



DJIEKTPOCTATHYECKAS 3AILNTA.

JIMDIEKTPUKH B SJIEKTPOCTATHUECKOM IOJIE.

3aBUCHMOCTh JJIEKTPOEMKOCTH IJIOCKOTO0 KOHJEHcaTopa OT IJIOMIAJU TJIACTHH, PAaCCTOSHHS
MEXy HUMH U JUBJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprust 3apsLKeHHOr0 KOHIeHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuuvie pabomsi 3mepenne
INEKTPOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax
DNeKTpUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS 3JEKTpUUECKOoro toka. Mcrounmku toka. Cuna
TOKa. [I0CTOSHHBIN TOK.

Hanpspkenue. 3akon OMa 114 yyacTka LEnu.

DNEeKTPUYECKOE COIPOTUBIIEHHE. YJIENbHOE CONpOTHUBIEHHE BeuecTBa. llocienoBaTenbHoe,
HapajuieIbHOE, CMEIIAHHOE COCIUHEHUE IIPOBOIHUKOB.

Pabora snektprueckoro Toka. 3akoH [xoyna—Jlenna. MoIHOCTh 3JIEKTPUYECKOTr0 TOKA.

DONeKTpOABMKYINAsl CHJIa U BHYTPEHHEE CONPOTUBJIICHHME HCTOYHUKA TOoKa. 3akoH Oma Juis
MOJIHOM (3aMKHYTOM) 3JIeKTpudeckol 1enu. Koporkoe 3amMbIkaHue.

DNEeKTpOHHAs: MPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb COINPOTHBIICHUS METAJUIOB OT
TemnepaTypbl. CBEpXIpOBOAUMOCTb.

DNeKTpUYEeCKUil TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku. CoOOCTBEHHAsI U IPUMECHASI IPOBOUMOCTH MOJIYNPOBOJHUKOB. CBOMCTBA P—
n-nepexoaa. [lonynpoBogHUKOBbIE TPHUOOPBHI.

DNeKTpUYecKuid TOK B PACTBOpaX M paciulaBax dJIEKTPOIUTOB. DIJIEKTPOIUTHUECKAsS
JMcCOnUaIus. DIEKTPOIIU3.

DOnexkTpudyeckuid TOK B Tra3zax. CaMOCTOSTENbHBIH M HECAaMOCTOATENbHBIA pa3psa. MoiaHus.
[1na3ma.

TexHuueckne yCTpOWCTBAa M IPAKTHYECKOE IPUMEHEHHUE: aMIIEpMETp, BOJBTMETP, PEOCTAT,
UCTOYHUKHU TOKA, JJIEKTPOHATrpeBaTeIbHbIC MPUOOPHI, SJIEKTPOOCBETUTENBHbBIE TPUOOPHI, TEPMOMETP
CONPOTUBJICHUS, BAKYyMHBIH JMOMA, TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYINPOBOAHUKOBBIN THOI,
rajbBaHMKa.

Jlemoncmpayuu

I/I3M€p€HI/IC CHJIbI TOKA U HAITPSXKCHUS.
3aBHCUMOCTD COIIPOTHUBJICHUA  HUJIMHAPUYCCKUX  IIPOBOAHUKOB OT  IJIMHBI, ILIOIIAJIH
IMOoNepPeYHOro CEYCHUA U MaTCpuaJia.

CMeniaHHO€e COeIMHEHNUE ITPOBOIHUKOB.

IIpsmoe wu3Mepenune sieKkTpoiaBukynied cuiabl. KopoTkoe 3aMblkaHue TIallbBaHUYECKOTO
JJIEMEHTA U OLI€HKA BHYTPEHHET O COIIPOTUBJIICHHUS.

3aBHUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoit paspsa v NIpOBOAUMOCTb BO31yXa.

OAHOCTOPOHHSS TPOBOAUMOCTD IHO/A.

Yuenuueckuii skcnepumenm, nabopamopnuie pabomsr 3yuenue
CMEIIAHHOT'O COCAMHEHUSI PE3UCTOPOB.

I/I3MepeHI/I€ 3JICKTpOI[BH)Ky1.[I€ﬁ CUJIBI UCTOYHHUKA TOKA U €0 BHYTPCHHETO COMPOTUBJICHUS.

HaGmronenue anekrponusa.



MexnpeaMeTHbie CBSI3H

N3yuyenune kypca ¢usuku OazoBoro ypoBHs B 10 kiacce OCYIIECTBISETCS C  y4ETOM
COZICPIKATEIIBHBIX MEXKITPEAMETHBIX CBS3€H C KypcamM MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Meoicnpeomemuvie nonsamus, CBI3aHHBIC C U3yUYEHUEM METOJIOB HAYYHOT'O TO3HAHUS: SBJICHHE,
Hay4yHBIA (akT, rUnore3a, ¢uU3MYecKas BEIUYUHA, 3aKOH, TEOpHus, HAOIMIOJCHHE, SKCIIEPUMEHT,
MOJICTTUPOBAHUE, MOJIEIh, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBl YpaBHEHHH, TUHeWHas QyHKIus, mapadona, runepoona, ux
rpaguku W CBOKCTBa, TPUTOHOMETpUYECKHE (YHKIUU: CHHYC, KOCHHYC, TaHTEHC, KOTaHTEHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXICCTBO, BEKTOPHI M MX MPOEKIMUA HAa OCH KOOPJUHAT, CIOKEHHUE
BEKTOPOB.

buonocus: MexaHu4eCcKoe JBUKCHHUE B KHUBOM MpUpoje, TuPpQy3usi, 0CMOC, TEIII0O0OMEH KUBBIX
OpraHu3MoB (BUIbI TEIJIONEpPEaaur, TEIJIOBOEC PABHOBECHE), JJICKTPUYECCKUE SIBICHHS B >KUBOU
pUpoze.

Xumusi: ITUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIJIOBBbIe CBOWMCTBA TBEPMABIX TEN, JKUIKOCTEH M Ta30B, JJICKTPUUIECKHUE CBOWCTBA
METAJIOB, DJICKTPOJIUTHYECKAs M CCOLUAIINS, TaJIbBAHHUKA.

T'eoepaghus: BIaXXHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JABUKEHUW C HUCIOJB30BAHUEM MEXaHU3MOB, Y4ET TPEHHS B
TEXHUKE, TOIIUITHIKY, HCIIOJIb30BAHUE 3aKOHA COXPAHCHUS UMITYJIbCAa B TEXHHKE (pakeTa, BOJOMET U
Ipyrue), JBUTATEIb BHYTPEHHErO CropaHusi, napoBas TypOWHA, OBITOBOH  XOJIOJAHJIBHHK,
KOHUITMOHED, TEXHOJOTUH TMOJTYYEHUSI COBPEMEHHBIX MAaTEpPHAIOB, B TOM YHUCIIC HAHOMAaTepPHAaJOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE DJICKTPOIPHOOPOB, KCEPOKC, CTPYHHBIN
MPUHTEP, JICKTPOHArPEBATEIbHBIC TPHOOPHI, IJIEKTPOOCBETUTEIbHBIE IPHUOOPHI, FaJbBAHHKA.

11 KJIACC
Paznen 4. DiaekrponuHaMuka

Tema 3. Maznummnoe noJe. I1eKmMpoOMaZHUMHAA UHOYKUUS

[TocrosiHHbIE MarHUTHL. B3anMoneicTBHE MOCTOSHHBIX MarHuTOB. MarnutHoe moise. Bekrop
MarHUTHOW WMHAYKUMHU. [I[pyUHIUI Cynepro3uilii MarHUTHBIX MoJield. JIMHUM MarHUTHON MHAYKIUU.
Kaptuna nuHu# MarHUTHOM MHAYKIIMHU MOJIS TOCTOSHHBIX MAarHUTOB.

MaruuTHO€ 1moJie MPOBOJHUKA ¢ TOKOM. KapTuHa JTMHUI MHIYKIIMK MarHUTHOTO MOJISl JIJTMHHOTO
MNPSAMOr0 MPOBOJHHMKA M 3aMKHYTOI'O KOJBLEBOrO MPOBOJHHMKA, KaTYIIKH ¢ TOKOM. OmnbIT Dpcrena.
B3aumoseiicTBUE TPOBOJHUKOB C TOKOM.

Cuia Amnepa, €€ MOYyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ Monynp U HampaBlieHHe. J[BHKeHUE 3apsDKEHHOW YaCTHUIBI B OJHOPOIHOM
MarHuTHoM moJje. Pabora cubl Jlopenna.

SIBnenue 3JeKTpOMArHUTHOM UHAYKIMU. [[0TOK BEKTOpa MarHUTHOW UHYKIMH.
DIeKTpOoABMKYIIAas CUJIa MHAYKIMH. 3aKOH IEKTPOMAarHuTHoi nHaykuuu dapanest.

BuxpeBoe anekrpuyeckoe moje. ODJEKTPOABIKYIAS CUJIA WHIYKLHUH B TPOBOJHUKE,
JBHKYILIEMCS TOCTYNATENbHO B OJHOPOJHOM MAarHUTHOM I10JIE.

IIpaBuino Jlenna.

NHIyKTUBHOCTD. SIBIIeHHE CAMOMHIYKIHUU. DIEKTPOABMKYIAs CUJIa CAMOUHAYKIIUH.

9H€pFI/I$I MAarduMTHOI'O IIOJIA KaTYIIKH C TOKOM.



DNIeKTpOMarHuTHOE IOJIE.

TexHuyeckne ycTpolcTBa M MPAKTUYECKOE  IPUMEHEHUE: MOCTOSHHBIE  MArHUTHI,
3JIEKTPOMArHUTHI, AJIEKTPOABUTATEIb, YCKOPUTEIIN 2JIEMEHTAPHBIX YACTULl, UHAYKIMOHHAS [1€Yb.
Jlemoncmpayuu

OmnbIT Opcrena.

OTKIJIOHEHHE IEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JIuHUM MHAYKIMHA MATHUTHOTO TTOJIS.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HeiicTBue cuibl JIopeHia Ha HOHBI 3JIEKTPOIUTA.

SIBreHrE AIEKTPOMATrHUTHON MHIYKIIHH.

IIpaBuno Jlenna.

3aBUCUMOCTb JIEKTPOABMKYILEH CUIIbI MHIYKIUU OT CKOPOCTH U3MEHEHHSI MarHUTHOI'O ITOTOKA.

SIBrieHHE cCaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomsi 3yuenue
MAarHUTHOTO MOJIA KaTYIIKH C TOKOM.

HccnenoBanue aeicTBUS MOCTOSHHOI'O MarHUTa Ha pPaMKy C TOKOM. HccaenoBanue sSBICHUS
SHGKTpOMaFHI/ITHOﬁ HHAYKIHWH.

Pa3nea 5. Koiiedanus v BOJTHBI

Tema 1. Mexanuueckue u dJIeKmpomazZHumHsle Ko1ebanus

KonebatensHas cucrema. CBOOOIHBIC MEXaHHUYECKHE KoJjieOaHus. ['apMoOHHMYECKHE KoJieOaHUsI.
[Tepuon, yacroTa, ammmuTyna u (asza konedanuit. [IpyxuHHBINA MasTHUK. MaTeMaTHYECKUM MasSTHUK.
YpaBHEHHE TApMOHUYECKUX KoJiebaHui. [IpeBpaliieHre SHEPruu MPH TAPMOHUIECKUX KOICOAHHSIX.

KonebatensHbiii KOHTYp. CBOOOAHBIE NIEKTPOMATHUTHEBIE KOJICOAHHS B UICATEHOM
KOJIe0aTeTbHOM KOHTYpE. AHAJIOTHS MKy MEXaHUUECKHUMH H SJIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUH B UACATBHOM KOJe0aTeIIbHOM KOHTYPE.

[IpencraBnenre o0 3aTyxaroUMX KoJieOaHUSAX. BBIHYKJIEHHbIE MEXaHUYECKHE KOJIeOaHUsI.
Pe3zonanc. BeiHyK1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHMSL.

[Tepemennsiii Tok. CuHyCOMAAIbHBIM TEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOrO TOKA.
AMIIIUTYIHOE U JEHCTBYIOIIEE 3HAYECHHUE CUJIbI TOKA U HANPSHKEHUS.

Tpanchopmartop. IlpousBomctBo, mepegaya W HOTpedJieHHME DBIEKTPUUECKOH HSHEpruu.
OKOJIOTUYECKHE PpUCKM TNpU  IHPOU3BOACTBE  3eKTposHepruu. KynbTypa  uHcnoiab30BaHMs
3JEKTPOIHEPTUH B IOBCETHEBHOM KU3HMU.

TexHuueckne ycTpoWCTBa M MPAKTUUYECKOE NMPUMEHEHHUE: 3JEKTPUUECKHI 3BOHOK, F€HepaTop
NIEPEMEHHOr 0 TOKA, IMHUU 3JIEKTpoIiepeaay.

Jlemoncmpayuu
HccnenoBanue mapamMerpoB KoyeOaTeNbHOM CHCTEMBbI (IPYXKUHHBIA MM MaTeMaTH4eCKUI

MasITHUK).
HaGroneHue 3aTyXarmmmx KojaeOaHmii.
HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHHIA.
HabGnronenue pe3onanca.
CB00OOAHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMUS.

10



OcoumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa UM HAlpsDKEHUST OT  BPEMEHH) TS
AJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mnocnenoBaTeIbHOM COENMHEHUH PE3UCTOpA, KaTyIIKW HWHAYKTUBHOCTH U
KOH/JIEHCAaTOopA.

Mopenb TMHUU 2JEKTPOIIEPEIAYH.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

HccnenoBanue 3aBUCUMOCTH TEpUOAAa MallbIX KOJeOaHHWH T'py3a HAa HUTHU OT JJIMHBI HUTH H
Macchl Ipy3a.

HccnenoBanue nmepeMEeHHOro TOKa B LIEMHM M3 MOCIEAOBATEIBHO COCAMHEHHBIX KOHJIEHCATOpa,
KaTYILKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 80JIHbL

MexaHnudeckre BOJHBI, yclIoBHs pacnpocTpaHeHus. llepuon. CkopocTh pacnpocTpaHEHUs U
JuinHa BosiHBL. [lomepeuHble U NpoaoJibHble BOJHBL. MHTEpdepeHns u audpakuus MeXaHUYECKHX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBUS H3JIy4E€HUS OJEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTanus BektopoB E, B, V B anekrpomaruutHoil BosiHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa’KECHHUE, IIPEJIOMIICHUE, noJIsIpu3anus, audpakius, UHTEephEepEHIHs. Ckopoctb
JJIEKTPOMATrHUTHBIX BOJIH.

[lkana 37eKTPOMarHUTHbIX BOJIH. [IpuMeHeHue 3J1eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguoCBsA3U U TeleBUAeHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH Cpebl.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasl TUAarHOCTHKA B TEXHUKE U MEIULUHE, pajap, paauonpuEMHUK, TEJIEBU30p, AaHTEHHA,
tenedon, CBU-meun.

Llemoncmpayuu

O6pazoBaHue U pacpocTpaHeHHe MONePEeYHbIX U MPOAOJIBLHBIX BOJIH.

Kone6mmomeecs Ten0 Kak MCTOYHUK 3BYKa.

Habumoienmne orpakeHus ¥ NpeIoMIIEHHU MEXaHUUECKUX BOJIH.

Habumonenue nureppepeHiuu 1 qupakiuym MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

Haburoienne cBsi3u rpOMKOCTH 3BYKa U BBICOTBI TOHA € aMIUIMTY10M U 4aCTOTON KoJieOaHuUH.

HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpPaK€HHE, IPEOMIICHUE, IMOJSpU3aLus,
Tubpakuus, uHTep(epeHIusl.

Tema 3. Onmuxa
I'eomerpuueckas ontuka. [IpsiMonuHeliHOE pacnpocTpaHEHUE CBETa B OJIHOPOJHOW cpere. Jlyu
cBeTa. TOYEUHBI UCTOYHUK CBETA.
OTtpaxxenue cBeTa. 3aKOHBI OTpakeHHsl cBeTa. [locTpoeHne n300pakeHnil B TUIOCKOM 3epKaie.
[Ipenomnenne cBera. 3aKOHBI TPEIIOMIICHHS CBEeTa. AOCOIOTHBIN TTOKA3aTENb MPEIOMIICHUS.
[Tonnoe BHYTpEHHee oOTpaxkeHue. lIpenenbHbld yroa MOJHOrO BHYTPEHHETO
OTpa)KEHUSI.
Hucnepcus cseta. CioxHbIi cocTaB 6enoro ceera. L[ger.
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ColOuparone u pacceuBaroniye TUH3bL. ToHkas nuH3a. DOKYCHOE pacCTOSHUE U ONTHYECKas
cuita ToHKOM nuH3bL. [locTpoeHne n3o0pakeHuii B cOOMparOIMX U paccerBarONMX JuH3aX. Dopmyna
TOHKOM JUH3EI. YBEINUCHHE, JaBAEMOC JIMH30M.

[Ipenensl NPUMEHUMOCTH FT€OMETPUUECKON ONTUKH.

BomnoBas ontuka. Muatepdepennus csera. KorepeHTHbie MCTOYHUKH. Y CIOBUSI HAOIIOACHUS
MaKCUMyMOB U MHHHMYMOB B WHTEp(EpPEHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX KOT'EPEHTHBIX
MCTOYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiérka. YCIoBHE HAONIOIEHUS TIaBHBIX MaKCHMYMOB
U TAJCHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[onsipusanus ceera.

TexHuueckne yCTpOMCTBA M TPAKTHYECKOE TMPHUMEHEHWE: OYKH, Jyma, QoToanmapar,
MPOCKIIMOHHBIA amnmapar, MHKPOCKOI, TEJECKON, BOJOKOHHAs ONTHKA, MU(paKIMOHHAs pEmETKa,
HOJIIPOUL.

Jlemoncmpayuu
[IpsimonuHueitHOE pacnpocTpaHeHue, OTpaKEHUE u MPETOMIICHH E CBETA.
OnTrueckue npudopsI.

[TonHoe BHyTpeHHEE oTpakeHne. Mojenb cBeToBOA.

HccnenoBanue cBOiCTB U300paskeHUN B JIMH3AX.

Monenn MUKpPOCKOIIa, TEIECKONa.

HaGmronenune naTepdeperHnn cpeta.

HabGmonenne mudpakmum  cBera. HaOmonenue

JIMCTIEPCHUM CBETA.

[Tonyuenue cnekTpa ¢ MOMOIIbIO MPU3MBI.

[Tomyuenue criekTpa ¢ MOMOIIBIO TUGPAKITMOHHON PEIIETKH.

HaGmoienne nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopusie pabomul 13mepenne
MOKa3aTels MPEeIOMIICHUS CTEeKJIa.

UccnenoBanue cBoiicTB m300pakeHud B JuH3aX. HabmroneHue
JUCIIEPCUH CBETA.

Pa3znen 6. OcHOBBI CIeMATbHONH TEOPUHM OTHOCUTEIBHOCTH

I'paHnnBl IPUMEHUMMOCTH KJIACCHMYECKOM MeXaHWkHW. [locTynarsl crenuanbHOM TEOpUH
OTHOCUTEIbHOCTH: NHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETA B BaKyyMe, IPUHLUI OTHOCHUTEIbHOCTH
OWHIITENHA.

OTHOCUTENBHOCTH OZJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU U COKPAILEHUE JJIMHBI.

OHeprus U UMILyJIbC PEJIATUBUCTCKON YaCTHUIIBL.

CBs13b Macchl € FHEPrueil 1 UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPrUs MOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

@®oronbl. ®opmyna I[lnanka cBs3u sHepruu (OTOHA C €ro 4acToTOW. DHEPrus U HMMITYJbC
doToHa.

OtkpeiTe U uccinenoanue ¢ororpdexra. OnbiTel A.I'. CroneroBa. 3akoHbl (poTodddexTa.
VYpaBuenue DiinmreHa 11t pororddexra. «Kpacnas rpanuma» horodddexra.

JNasnenue ceera. OnbiTel [1.H. JIeGenena.
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XHUMHUYECKOE JIEFICTBUE CBETA.
Texnuueckne yCTpOHCTBA W TMPAKTHUECKOE TMpUMEHEHHe: (OTOdJIEeMEHT, (OTOJATIHK,

coJIHe4Hasi baTapes, CBETOIUOI.

Jlemoncmpayuu
®otord ekt Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHeMHEro Gotoaddexra.
Ceroauo.
ConneuHnas 6aTtapest.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OnbiTel Pezepdopaa no paccesnuto o-yacrtuul. [lnanerapuas monens
atoma. [loctynatel bopa. M3ny4yenue u norsouieHre poToHOB IpU epexo/ie aToMa ¢ OJJHOT'O YPOBHS
SHEpPruu Ha Apyroil. Bunel criekrpoB. CriekTp ypoBHEH 3HEepruyu aToMa BOAOPOAA.

BousiHoBbIe cBolicTBa yactuil. Bonusl e bpoiis. KopnyckynsipHO-BOJHOBOM 1yaau3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3JIyUCHHE.
TexHuueckne yCTpoNCTBa U MPAKTUYECKOE TPUMEHEHHUE: CIIEK TPAIbHBIN aHAN3 (CIIEKTPOCKOIT),

na3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopaa.
Omnpenenenyre JJIMHBI BOJHBI Ja3epa.
HaGnronenne nmuHelyaTeiX CIEKTPOB U3IydeHus. Jlazep.

Yuenuueckuii skcnepumenm, nabopamopnvie pabomor Habmonenue
JIMHEWYAaToro CIeKTpa.

Tema 3. Amomnoe sa0po
SKCHepI/IMeHTBI, JOKAa3bIBAKOIIINEC CJIIOKHOCTH CTpOCHHUA aapa. OTKpI)ITI/Ie

panuoaktuBHOCTH. OnbITH Pezepdopa no onpeneneHnio cocTaBa paauoakTHBHOIO U3J1yUeHHUS.
CsoiicTBa anba-, 6era-, raMmma-u3ilydeHus. BiausiHue paaroakTHBHOCTH HA KUBBIE OPraHU 3MBbI.
OTtkpbiTHE TIpOTOHA M HeWTpoHa. HykionHas mozpens sapa IeitzenOepra— MBanenko. 3apsin
aapa. MaccoBoe 4ucio siapa. M30Tonsl.
Anbga-pacnaa. DIeKTpOHHbIN U NO3UTPOHHBIN OeTa-pacnan. ['aMMa-u3nydeHue.
3aKOH paJu0aKTUBHOIO paclaja.
OHeprus CBsI3U HYKJIOHOB B siipe. SnepHble cuibl. JledexkT Maccsl sipa.

Anepuble peakuuu. JleneHue u cUHTE3 A1€p.
SAnepubrit peaktop. Tepmosinepublii cuaTe3. [IpobieMbl U TEPCIEKTUBBI SACPHON SHEPrETHKU.

OKOJIOrMY€ECKUE aCIEKTHI A€PHON YHEPIETUKH.
OnemeHTapHbIe YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTozb! HaOJIFOIEHUS U pErUCTpalK AIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaabHbIe B3auMojiel cTBUs. EqUHCTBO hu3HUEeCcKOl KapTHHBI MUPA.
TexHuueckue ycTpoilcTBa M TNPAKTUUECKOE MPUMEHEHHUE: J03UMETP, Kamepa BuibcoHa,

SAJIEpHBIA peakTop, aToMHast bomOa.
Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTUIL.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusm).
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Paspnen 8. DiieMeHTHI aCTPOHOMHMH U ACTPOPU3MKH

Ortanbl pa3BUTUA acTpoHOMUU. [IpHKIIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMUMU.

Bun 3Bé3gnoro HeOa. Co3Besnus, sipkue 3BE37bl, IJIAHETHI, UX BUAUMOE ABMkKeHue. CosHedHas
cucTema.

Connue. Conneynass aktTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, UX OCHOBHBIE
XapaKTepUCTUKH. Jluarpamma  «CHEKTpalibHBIH  KJIACC —  CBETUMOCTH».  3BE3ABI  TJIaBHOU
IIOCJIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» ISl 3BE3/ TJIaBHOM IOCJIEA0BATEIbHOCTH.
Buytpennee crpoenune 38€31. CoBpeMEHHBIE NTPEICTABIECHUS O IPOUCXOXKAEHUHU U 3Bosrounn CoHLa u
3BE3/1. DTalbl )KU3HU 3BE3.

Mneunsiii [Tyte — Hama ["anaktuka. [Tonoxxenne u neuxenne Connua B ['anaktuke.

Tunsl ranaktuk. Paguoranaktuku n kBazapbl. UEpHbIe ABIPHI B sIpax rajJakTUK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa66:1a. PazOeranue ranakTuk.

Teopus bonbmoro B3peiBa. PennkroBoe u3nydeHue.

Macmrabnas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsle npoOiemMbl aCTPOHOMUHU.

Yuenuueckue nabnooenus
HaGuroiennst HeBOOPYKEHHBIM TJ1a30M € MCIHOJb30BAaHUEM KOMIIBIOTEPHBIX NMPUIOKEHUH IS

OIpE/CIICHHS MTOJIOKCHHSI HEOCCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c0o3Be3/1ist CEeBEPHOTo MONYIIApUs U SIPKUE 3BE3IBI.
Hab6mronenus B Teneckon Jlynsl, mianer, Maeunoro [1yTu.

00001 aronee NnoBTOpeHuE

Ponp pusuku u acTpoHOMUM B DKOHOMUYECKOW, TEXHOJOTUYECKOM, COLUATLHOM U ITHYECKOU
cepax AEATETHHOCTH YEIIOBEKA, POJb U MECTO (HM3UKM M aCTPOHOMHH B COBPEMEHHON HAay4HOU
KapTHHE MHUpa, PoJib (PU3NYECKON Teopur B (OPMHUPOBAHUU IPEACTABICHUN O (PU3NYECKOW KapTHHE
MHUpa, MECTO (U3NYECKOW KapTHHBI MUpa B OOIIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
Npe/CTaBICHUN O IPUPOJIE.

MexknpeaMeTHbie CBA3H

Wzyuenue kypca ¢usuku 0a3oBoro ypoBHS B 11 Kilacce OCYyIIECTBISIETCS € Y4ETOM
COZIepKaTEeNIbHBIX MEXKIPEAMETHBIX CBSI3€H C KypcaMH MaTeMaTUKU, OMOJIOTHMH, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvie nonamus, CB3aHHbIE C U3YUYEHUEM METOJOB HAyYHOI'O IO3HAHUSA: SIBICHHUE,
Hay4HbIi (akT, runores3a, (usnyeckas BeIMUYMHA, 3aKOH, TEOpHsl, HaOIOIEHHE, SKCIIEPUMEHT,
MOJIEIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CHCTEMbl YPaBHEHHUH, TPUrOHOMETpHUYECKHE (YHKIHMHU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBl U UX MPOEKIHUH
Ha OCH KOOpAMHAT, CII0)KEHUE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMM, MIPU3HAKY 110100
TPEyroJbHUKOB, OIpeesIeH e IUIOIAAN III0CKUX (GUryp 1 00béMa Tel.

buonocus: snexrpuueckue SBICHUSI B JKMBOW NpUpoje, KoneOaTelbHbIE JBHKEHUS B JKMBOMU
IIPUPOJE, ONTHUECKUE SBJIEHUS B )KUBOU IPUPOJE, NEHCTBUE paAlallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpoeHHE aTOMOB U MOJIEKYJI, KpUCTAJUINYeCcKas CTPYKTypa TBEPIBIX TEJl, MEXaHU3MbI
00pa30BaHMsI KPUCTAININYECKON PEIIETKH, CIIEKTPaJIbHbIN aHAIIU3.

l'eocpaghus: MarHuTHBIE MoOIOCa 3€MJIM, 3aJie)kKM MArHUTHBIX pPyaA, (GOTOChEMKa 3eMHOU
MOBEPXHOCTH, Mpe/ICKa3aHNe 3eMIIETPSCEeHHH.

Texnonocus: JWHUM DIEKTpOIEpenad, I€HEpaTop MEpPEMEHHOr0 TOKa, 3JIEKTPOABUTATENb,
WHAYKIWOHHAS TIeYb, pajap, paadonpuéMHUK, TeNeBU30p, aHTeHHa, TenedhoH, CBY-meus,
MPOEKIIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oatapesl.

14



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yuebnoro npeamera «dusnka» Ha ypOBHE CpeAHEro o0uiero oopazoBanus (0a30BbIi
ypOBeHI)) JOJIKHO 00eCIIeuynTh AOCTMIXKCHUE CICAYIONUX JIMYHOCTHBIX, MECTAIPEAMETHBIX U
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JIMYHOCTHBIE PE3YJIBbTATBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHMsI y4deOHoro mnpeamera «®u3nka» IODKHBI OTpaXkaTb
TOTOBHOCTh M CIOCOOHOCTh OOYyYaroUIMXcs PYKOBOACTBOBAaThCA C(HOPMHUPOBAHHON BHYTpEHHEH
HO3ULUEH JMYHOCTH, CUCTEMOM I[€HHOCTHBIX OpPHEHTALMH, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAAULUOHHBIM LIEHHOCTSM POCCHUHCKOro OOIIECTBA, pacUIMpEHHE >KU3HEHHOIO
ONbITA U OINBITA AEATENBHOCTU B IIPOLECCE pealu3alli¥ OCHOBHBIX HAIPAaBJICHWM BOCIUTATEIbHOMN
JESTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOTo BOCIIMTAHUS

C(OPMUPOBAHHOCTb T'PAXAAHCKOW MO3MLMU OOYYAIOIErocs Kak aKTUBHOI'O M OTBETCTBEHHOI'O
YJleHa POCCUICKOro 001IeCTBa;
MPUHATUE TPAAUIIMOHHBIX O0IIEYEIOBEYECKIX T'YMAaHU CTHYECKUX U IEMOKPATHUECKUX IIEHHOCTEI;
TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B NHTEPECAX IPAXKAAHCKOIO
o0I11ecTBa, y4acTBOBaTh B CaMOYIPaBJICHUH B 00pa30BaTeNIbHON OpraHu3allnu;
YMEHHUE B3aUMOJICH CTBOBATh C COLMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUH € UX
(GYHKIMSIMU U Ha3HaYEHHEM; TOTOBHOCTh K T'YMaHUTAapHON M BOJIOHTEPCKON NESITEIbHOCTH;
2) NaTPHOTHYECKOT0 BOCIIMTAHMS:

chOpPMHPOBAHHOCTh POCCUMCKOW TPAKIAHCKOM HMICHTUYHOCTH, MATPUOTHU3MA; IIEHHOCTHOE
OTHOIIIEHUE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHXKEHHUSM POCCUMCKUX YYEHBIX B 00J1acTH
(GU3HKY U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(OpPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHUSA, JTHUYECKOrO TOBENECHUS; CIOCOOHOCTH
OLIEHMBAaTh CUTyallUI0 W [PUHHUMAThb OCO3HAHHBIE pEIIEHUs, OPHEHTUPYACh HAa MOPAJIbHO-
HPAaBCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YMCJI€ B JEATEIbHOCTH YYEHOr0; OCO3HAHHE JIMYHOIO
BKJIaJIa B IOCTPOEHUE YCTONYMBOIO OYYyILEro;

4) 3¢TeTHYeCKOTr0 BOCITUTAHHUS:

ACTETHYECKOE OTHOIIEHHE K MHpY, BKIIOYAs SCTETHKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
¢u3nyeckoil HayKe;
5) TpyaoBOro BocMTAHMA:

MHTEpeC K pa3iuuHbIM cepaM npodeccHoHaIbHON J1eATEIbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
($U3UKOI M TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBIN BbIOOp Oyay1eil mpodeccuu U pean3oBbIBaTh
COOCTBEHHbIE KU3HEHHBIE TUIAHBL; TOTOBHOCTh U CIIOCOOHOCTh K 00Pa30BaHMIO U caMOOOPa30BaHUIO B
o0nactu (U3KMKH Ha TPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYecKOro BOCIUTAHUS

cOpMUPOBAHHOCTH IKOJOTHUECKOH KYJIbTYpPbl, OCO3HAHHE TJI00ATFHOT'0 XapaKTepa
9KOJIOTUYECKUX MpoOsieM; IUIAaHUpPOBAHHE U OCYIIECTBICHHE JEHCTBUN B OKpy)Kawomled cpeie Ha
OCHOBE
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3HAHUI 1eleit YCTOI>'I‘II/IBOFO Pa3BUTHUA YCJIOBCUYCCTBA,

PaCIHI/IpCHI/Ie onbITa ACATCIBHOCTU 9KOJIOTHYECKOU HampaBJICHHOCTU Ha OCHOBE HMCIOIIUXCSA

3HaHMM 110 PU3HKE;

7) HeHHOCTH HAYYHOT0 MO3HAHMA:

cOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO

pa3sBUTUA (1)I/I3I/I‘-ICCKOI\/JI HAayKH; OCO3HAHHC LICHHOCTHU Haquoﬁ JACATCIbHOCTH, TOTOBHOCTH B IIPOLECCC

U3y4eHus: (PU3MKU OCYLIECTBIATH MPOCKTHYIO U UCCIIEI0BATENbCKYIO N€ATEIbHOCTh HHANBUAYAIBHO U
B IrpyIHIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe AelicTBUS Ba3oBbie

JOrn4ecKue JefcTBUA:

CaMOCTOSITENIbHO  (OPMYJIUPOBAaTh U aKTyaldu3upoBaTh MpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIPCACIIATL LU ACATCIIbHOCTU, 3a1aBaThb MapaMETPbl U KPUTCPHUU UX NOCTHUIKCHUAA,
BbIABJIATH 3aKOHOMCPHOCTU U ITPOTUBOPCUUA B PAaCCMATPUBACMbBIX Q)HSHIIGCKI/IX SABJICHUAX,

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHaIM3a UMEIONIMXCS MaTepUalbHBIX
HeMaTepHalbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B I€SITEIBLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OLIEHUBATh
PUCKHY MOCTEACTBUN 1€ TETbHOCTH;

KOOpAMHUPOBATh M  BBIIOJHATH pabOTy B  YCIOBUSX pEaJbHOTO, BUPTYaJIbHOIO U
KOMOMHHUPOBAHHOI'O B3aUMOJIEH CTBUS;

Pa3BUBATbh KPCATUBHOC MBINIJICHUC ITPU PCIICHUHN JKU3HCHHBIX HpO6JI€M.

Bba3oBble ucciaenoBare/ibCKue 1eCTBHA

® BIAJCTh HAYYHOM TEPMUHOIOTHEH, KIIOYEBBIMH MOHATHSAMH M METOAaMHU (U3HUYECKOM
HayKH;

BJIaACTh HAaBBbIKAMU y‘I€6HO-HCCH€IIOBaTCHBCKOﬁ u HpOCKTHOfI ACATCIIBHOCTHU B oOiactu
(1)I/I3I/IKI/I, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATCIIbBHOMY ITOMCKY METOJA0OB PCIICHUA 3aaa4
(1)I/I3I/IquKOl"O CoACpKaHUA, IPUMCHCHUIO PA3JIMYIHBIX MCTOJO0B I1IO3HAHUA,

BJIaACTh BUAAMHU ACATCIIBHOCTHU I10 MMOJIYYCHUIO HOBOI'O 3HaHMU:, €ro

UHTEpIpEeTalny, MPeoOpa3oBaHNUI0 U MPUMEHEHUIO B Pa3MYHBIX Y4EOHBIX CUTyalHsX, B TOM
YUCIIC TIPU CO3/IaHUH YYEOHBIX ITPOCKTOB B 00J1aCTH (PU3UKH;

BbIABJIATH MIPUUHMHHO-CICACTBCHHBIC CBA3W U AKTYaJIM3UPOBATh 3a/1a4y, BbIABUI'ATb I'HIIOTE3Y eé
PCUICHUA, HAXOAUTb apPryMCHTHBI AJI1 JOKa3aTC/IbCTBA CBOUX yTBCpX(HCHHﬁ, 3alaBaTh NapaMeETpPhI
U KPUTEPUU PELLIECHUS;

AHAJIM3UPOBATH NNOJTYUYCHHBIC B XOA€ PCIICHUS 3a/1a4U PE3YJIbTaThl, KPUTUYCCKU

OLCHHUBATDb UX JOCTOBCPHOCTD, IIPOrHO3UPOBATH U3BMCHCHUC B HOBLIX YCIIOBHAX;

CTaBUTh U (HOPMYIHNPOBATH COOCTBEHHBIE 3a/1a4U B 00Pa30BaTEILHOMN

ACATCIIBHOCTHU, B TOM UM CJIC IPU U3YUCHUHA (1)I/IBI/IKI/I;
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AaBaThb OLICHKY HOBBIM CUTYyallUsM, OUCHHUBATDH HpI/IO6peTéHHLII71 OIIBIT,

yMETh MEPEHOCUTh 3HAHHS MO (U3MKE B MPAKTUYECKYHO O0JIACTh JKU3HEACITEIHbHOCTH; YMETh
UHTETpUPOBATh 3HAHUS U3 Pa3HbIX PEIMETHBIX 00JIacTel;

BBIIBUT'ATb HOBBIC UACH, ITPCAJIAraTb OPUIrnHAJIbBHBIC IMTOAXO0Abl U PCIICHUS

CTaBUTH HpO6J’IeMI>I 1 3a/1a4u, JOIMYyCKAIINEC aJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanmei:

BJIAJICTh HaBBIKAMHU MOJTYYEHHUS uH(popMaITUN (bU3NIECKOro COJIEp)KaHUS
W3 HWCTOYHUKOB  pa3HbBIX THUIIOB, CaMOCTOSITEIbHO  OCYILIECTBJISTH TOMCK, aHAJM3,
CHCTEMaTH3aIMI0 U HHTEPIPETAUIO HHPOPMAIIMK Pa3INYHBIX BUIOB U (HOpPM

IIPE/ICTABIICHHUS,
OLIEHUBATh J1I0CTOBEPHOCTh MH(OpMALUY;

WCIOJIb30BaTh CPeACTBa MH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTMHA B pPELIEHUU
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPraHU3AI[MOHHBIX 33a1ad C COOJIOJACHHEM TpeOoBaHUM
SPrOHOMHKH, TEXHUKU O€30MacHOCTH, TMUTHEHBI, PecypcocOepeKeHus, MPaBOBbIX M 3TUYECKUX
HOpPM, HOPM HMH(POPMALIMOHHOW 0€30MaCHOCTH; CO37aBaTh TEKCTHI (PH3NYECKOTrO COACPIKAHUS B
paznu4HbIX dopMarax ¢ yd€ToM HazHaueHUss MHPOPMAIMU U IEJICBOW ayAUTOPHH, BBIOMpas
ONTUMAJIBHYIO (JOPMY MPEICTABIICHUS U BU3yaJIU3AIIH.

KoMMmyHHKaTHBHbIC YHUBEPCAJIbHbIC Y4eOHBIC 1eICTBUSA:

® OCYUIECTBIATh OOIIEHHE HA YpOoKax (PU3MKKM U BO BHEYPOUHOH AESATENLHOCTH; PAaCIHO3HABATh

MpEAINOChIIIKH KOH(bJ'II/IKTHI)IX chyauHﬁ U CMATYaTh KOH(bJ'II/IKTI)I;

o paSBépHYTO " JIOTUYHO HU3JiaraTb CBOIO TOYKY 3pCHUA C UCIIOJIB30BAHUEM A3BIKOBBIX CPEACTB,

MMOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHAUBHUAYaIbHONW pabOThI;

BBIOMPATh TEMATUKY M METOJIbI COBMECTHBIX ACHCTBUH ¢ y4ETOM OOIINX HHTEPECOB,

1 BO3MOXHOCTEH Ka)JI0r0 YICHA KOJIJIEKTUBA,

IIPUHUMATB LE€IM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH

JNEUCTBUSA 1O €€ NOCTH)KEHHMIO: COCTaBJIAThH IIaH IEUCTBHMM, PACIPENEIATh POIH C YYETOM
MHEHHH y4aCTHUKOB, 00CYIaTh pe3yIbTaThl COBMECTHON PadOThI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJA M KAX/10r0 y4YaCTHUKA KOMaH/bl B OOIIMI

peE3yJIbTaT II0 pa3pa6OTaHHHM KpuTCpusM, Npcijiaratb HOBBIC IIPOCKTHI, OLICHHBATb HJACU C
IMO3MIH HOBHU3HBI, OPUTI'MHAJIbHOCTH, HpaKTHHeCKOﬁ SHAYUMOCTH; OCYIICCTBJLATL ITO3UTHBHOC
CTPAaTECru4€CKOC NOBCACHUC B pa3JIMUHLIX CUTYyallUuAX,

IMPpOABJIATE TBOPUYCCTBO U B006pa)KCHI/Ie, ObBITH WHHUIUATUBHBIM.

PerynsiTuBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIe 1eHCTBUA

Camoopranmzanus:

CaMOCTOATCIIBHO OCYHIECCTBIIATH MMO3HABATCIIbHYIO ACATCIIBHOCTE B obnactu (1)I/I?>I/IKI/I

U aCTPOHOMHHM, BBIABISTH NPOOJIEMBI, CTaBUTh U (HOPMYIHpPOBATh COOCTBEHHBIE  337a4H;
CaMOCTOATEJIbHO COCTABJIATh INIAH PELICHWS pacd€THBIX M KA4YECTBEHHBIX 3a7a4, IUIaH
BBIMIOJIHEHUSI TPaKTUYeCKOoW paboThl € yduy&TOM HMEIOIIUXCS PECcypcoB, COOCTBEHHBIX
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BO3MOYKHOCTEM M IIPEAIIOYTEHUM; JaBaTh OLIEHKY HOBBIM CUTYaLMSAM; pacCIIUPATb PaMKHU
y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX TPEIOYTEHUI;

JIeNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH

3a peLICHHUE;
OLIEHUBATh NPUOOPETEHHBIN OMBIT;

crmoco0cTBOBaTH (POPMHUPOBAHUIO U TIPOSIBICHHUIO 3PYIUIIUHU B 001acTH HU3UKH,

MMOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBINA YPOBEHD.

CaMOKOHTpO.]IL, AMOIUOHAJIbHBbIN HHTEJIEKT:

AaBaTb OL[CHKY HOBBIM CUTYyallUAM, BHOCUTH KOPPCKTUBLI B ICATCIIbHOCTD,
OIICHUBATHb COOTBECTCTBHUEC PCIYJILTATOB L CIISAM;
BJIaACTh HABbIKAMHU MMO3HaBaTEIbHOM pe(l)J'IeKCI/II/I KaK OCO3HaHUs COBEPIIaCMbIX

NEUCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHUU; HCIOJIB30BATH MPUEMBI
peduiekcun A1 OLIEHKH CUTYal[iH, BHIOOpa BEPHOT O

pelieHus;

YMETh OLICHUBAThb PUCKH U CBOCBPEMECHHO INPUHHUMATh PELIEHUA 10 UX CHUKEHHUIO; IIPUHUMATH
MOTHBBI M apIT'yMEHTHI APYTUX IPU AHAJIN3E PE3YJIbTATOB ACATEIbHOCTH;

IIpUHHUMATDh CG6$I, IMoOHHUMasi CBOM HEAOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI W apryMeHTBl JPYIrUX IpPHU aHaIU3€ pe3yiabTaTOB EATEIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO IPYrUX Ha OLUIMOKH.

B mpornecce MOCTHKEHUS JTUYHOCTHBIX PE3YNHTATOB OCBOCHUS MPOTpaMMbl 1O (U3UKE IS

YPOBHSI CpelHero oO0mero oOpa3oBaHHS Yy OOYYAIONIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
MHTEIUIEKT, MIPEAIOoaralonmii copMUpPOBAHHOCTb:

® CaMOCO3HaHUS, BKIJIIOYAIOIIEro CIIOCOOHOCTh IMOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUCTh HAIPABJICHUS Pa3BUTHs COOCTBEHHOM M OIMOHAIBHOW chephl,
OBITh YBEPEHHBIM B Ce0€;

® CaMOpEeryJaupoBaHMs, BKIIIOYAKOIICTO CAaMOKOHTPOJIb, YMCHHE IIpMHHUMATh
OTBETCTBEHHOCTbL 3a CBOE ITOBCACHUC, CIIOCOOHOCTH aJ[allTUPOBATLCA K
OMOIMOHAJIbBHBIM U3MCHCHHAM U IMPOSBJIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY

® BHYTPEHHEH MOTHBAIMU, BKJIIOYAIOUIEH CTPEMJICHHME K JOCTHXKEHUIO IEIU U
yCcrexy, ONTUMH3M, MHUIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOISl U3 CBOMX
BO3MOKHOCTEIA;

® OSMIATHM, BKJIIOYAIOLIEH CHOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHHE
JIpyTruX, YYUTHIBaTh €ro MpPHU OCYLIECTBIEHUU OOLIEHUS, CHOCOOHOCTh K
COYYBCTBHIO U COIIEPEKUBAHUIO;

® COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIINUX CIIOCOOHOCTH BBICTpanuBaTb OTHOLICHUA

C IPYTMMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISATE HHTEPEC U pa3peliaTh KOHPIUKTHI.

HHPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenus B 10 kiacce mpeqMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpakaTh C()OPMUPOBAHHOCTH Y O0yUaAIOLIUXCS YMEHUMN:
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JIEMOHCTPUPOBATh Ha PUMEPaX PoJib U MECTO (GU3UKH B (POPMUPOBAHUH COBPEMEHHON Hay4YHOM
KapTUHBI MHPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON JCSITEIbHOCTH
JIOJICH; YYUTHIBATh TPAHULIBI IPUMEHEHUS W3YYEHHBIX (M3MUYECKUX MOJCNICH: MaTepHalbHas TOYKA,
WHEpIUaNbHas CHCTeMa OTCYETa, aOCOMOTHO TBEPIOE TENO, HIeaIbHBIN Ia3, MOAEIN CTPOCHUS ra30B,
JKUJKOCTEH W TBEPIBIX TEJ, TOUCYHBIM SJICKTPUUYCCKHH 3apsa NpH PEIICHUH (PU3NYECKUX 3ajad;
pacnio3HaBaTh (uU3HUECKHE SIBJICHUS (TIPOIECCH) U OOBSCHATh UX HA OCHOBE 3aKOHOB MEXaHUWKH,
MOJICKYJIIPHO-KUHETHYECKOH TEOPHH CTPOCHHUS BEIIECTBA W DIIEKTPOAMHAMUKHU: PABHOMEPHOE H
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE TBUKEHHE, CBOOOJHOE MAaJCHUE TeJ, JBIKEHUE 10 OKPYKHOCTH,
UHepIus, B3aumMmojeiictBue Ten, auddysus, OpOyHOBCKOE MABMKEHHE, CTPOSHHE KHIKOCTEH U
TBEPABIX TEJ, W3MEHEHHE 00bEMa TeNn MNpH HarpeBaHWW (OXJIAXIEHWH), TEIUIOBOE paBHOBECHE,
UCnapeHue, KOHASHC CaIus, TIaBJIieHue, KPUCTAJIM3aIUs, KUTICHUE, BIAXXHOCTh BO3/1yXa, MOBBIIICHHUE
JaBJICHUS Ta3a NP €ro HarpeBaHUU B 3aKPBITOM COCY/I€, CBSI3b MEX/1y NTapaMeTpaMu COCTOSIHUS Ta3a B
U30MpoIIeccax, FJIEKTPU3ALMs TeJl, B3aUMOIeiiCTBHE 3apsI0B;

ONKCHIBATh MEXaHMUYECKOE JBIKEHHE, MCIOJb3Ysl (PU3NYECKUE BEIMYMUHBI: KOOpAUHATA, MYTh,
nepeMenieHne, CKOpPOCThb, YCKOpEHHEe, Macca Tella, CUJia, UMITYJbC Tella, KUHETHYeCKas SHEprus,
NOTEHIMANbHAs SHEpPrus, MeXaHudeckas paboTa, MeXaHMYecKas MOIIHOCTh; IPH OIKCAaHUU
MPaBUJILHO TPAaKTOBAaTh (DM3UYECKUI CMBICI MCHOJIb3YEMbIX BEIMYHMH, HX O0O3HAUEHUS U EIUHUIIBL,
HaxXOAUTh (OPMYJIBI, CBS3BIBAIONINE MAHHYI0 (PU3MUECKYI0 BEIMYMHY C JPYTMMU BEIUYMHAMU;
OIKCHIBATh U3yUYCHHBIE TEIJIOBBIE CBOWCTBA TEJ U TEMJIOBbIE SBJICHUS, UCIIOIb3Ys

dusnueckre BETUYUHBL: JaBJICHHE Ta3a, TEMIepaTypa, CpPedHss KUHETHYECKas SHEprus
Xa0TUYECKOTO JBMIKEHUS MOJIEKYJI, CPEAHEKBaJApaTUYHAs CKOPOCTh MOJICKYJ, KOJUYECTBO TEIUIOTHI,
BHYTpEHHSsl dHeprus, paboTa rasza, K039(QQUIMEHT MOJIE3HOTO AEHCTBUS TEIIOBOI'O JBUTATENS; MPU
OIMMCaHUM MPABWIBHO TPAKTOBATh (PM3UYECKUN CMBICI HCIOIB3yEMBIX BEIHMYMH, UX OOO3HAYCHHS U
eIMHUIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JaHHYI (U3HUYECKYI0 BEIMYUHY C JPYTUMH
BEJIMYMHAM; OMKICHIBATh M3YUYCHHBIC MIEKTPHUUECKIE CBOMCTBA BEIIECTBA U AJICKTPHUIECCKUE

SBIICHHSI (TTPOLIECCHI), MCTONB3Ys (PU3UUYECKUE BETUYUHBL: DJICKTPUUIECKUI 3apsijl, dIeKTPUIECKOEe
rnoJsie, HANpsDKEHHOCTb TOJISI, MOTEHIMAJl, Pa3HOCTh MOTEHLIMAJIOB; TMpPU OMNHCAHUHU MPABHIBHO
TPaKTOBaTh (PM3MUECKUN CMBICIT UCIOIb3YEMBIX BEIUYMH, UX 0003HAUCHHS M CIUHUIIBI, YKa3bIBaTh
(dbopMyIbl, CBSA3bIBAIONIME AAHHYIO (PU3MUECKYIO0 BEIUYUHY C JIPYTUMHU BEJIMYMHAMH; aHAJIU3UPOBAThH
(u3HYecKe MPOIeCChl U SIBJICHUS, UCTIOIb3Ys (PU3UUECKUE 3aKOHBI
U TOpUHOUIBL 3akoH BcemupHoro tsaroreHus, |, Il u Il 3akonsr HpioToHa, 3akOH coXpaHeHUs
MEXaHUYECKOM HHEPruu, 3aKOH COXPAHEHUS HUMITYJIbCA, MPUHIIMI CYMEPIO3UINN CUJI, HPUHIUI
paBHONPABUS HMHEPLUHUAIBHBIX CHCTEM OTCUYETA, MOJEKYISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPelHEH KMHETHUYECKON SHEPruu TEIIOBOTO ABUKEHUS MOJIEKYT C
abCOMIOTHOI TeMIepaTypoid, MepBbIi 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPAHEHHS SJIEKTPUYECKOro
3apsina, 3akoH KysnoHa, mpu 5TOM pa3nuvaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €M0 MAaTEMAaTUIECKOE
BBIPAXXEHUE U yCIOBUS (IPaHULIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE MIPUHIUIIBI ACHCTBHSI MAIMH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB;

pa3nuyaTh yCIOBHS UX 0€30MaCHOTO UCIOJIB30BAaHUSI B IIOBCEIHEBHON KU3HM;

BBITIOJTHSATH YKCIIEPUMEHTHI 110 MCCJICOBAHUIO (DU3UYECKUX SIBJICHHHN U MPOIECCOB C MCIOJIb30BAaHUEM
NpSIMBIX, M KOCBEHHBIX HW3MEpPEHHH, Hpu 1TOM (OpPMYyJIHMpOBaTh MpodJieMy/3afady U THIIOTE3Y
y4eOHOro dKCIEepUMEHTa, COOMPaTh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYI0BaHUS, TPOBOAUTH OIBIT
1 (HOpMYJIUPOBATh BHIBOJIBI; OCYIIECTBIISITh MPSMbIE U KOCBEHHBIC N3MEPEHUs (PU3NIECKUX BEIMYUH,
MIPU 3TOM BBIOMpATh ONTHUMAJBHBIM CIIOCO0 M3MEPEHHS U MCIOJb30BaTh M3BECTHBIC METOJBI OLICHKU
MOTPEIIHOCTEN U3MEPEHU;

WCCIICIOBATh 3aBUCHUMOCTH MEXIY (U3HYECKUMH BEIMYUHAMU C HCIOJIH30BAHHEM MPSMBIX
U3MEpPEHUN, TMpU OTOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH pE3ydbTaThl IOJYYEHHOMN
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3aBUCUMOCTH (PU3MUYECKMX BEJIMYMH B BHUJAE TaOJIUI] U IpadUKOB, J1€JaTh BHIBOABI IO PE3yIbTaTaM
UCCIICIOBAHNUS;
co0moaaTh mpaBmiia 6€30MacHOrO TPy/ia MPH MPOBEACHUN HCCISIOBAHNN B paMKax

y4eOHOro  HKCHEPUMEHTa, Yy4eOHO-MCCIENOBAaTeNbCKOW U  NPOEKTHOW  AEATENbHOCTH c
UCIIOJIb30BaHUEM H3MEPUTENBHBIX YCTPOWCTB M J1a00OpaTOpHOro 00OpYyIOBaHUS, peliaTh pacyéTHBIC
3aJjaun C SBHO 3a/IaHHOW (DM3UYECKOH MOJENbI0, MCIONB3Ysl (PU3HYECKUe 3aKOHBI M MPHUHIUIBI, Ha
OCHOBE aHaJIM3a yCJIOBUS 3a7audl BEIOUPATh PU3MUECKYIO MO ENlb, BBIIEIATh (PU3NUECKUE BETUIHHbI 1
dbopmynbl, HeoOXoauMble i €€ pelIeHHs, NPOBOAUTH pAacd€Thl W OLEHUBATh PEAIbHOCTH
MOJTYYEHHOr0 3HaueHHs (U3NYeCKol BeIMYUHBI; pellaTh KayeCTBEHHBbIE 3aJaud: BBICTPAUBATh
JOTMYECKH HEMPOTHBOPEYMBYIO IIEMIOYKY pACCYXKICHUH C OMOpOH Ha W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU M (pu3HYEeCcKHe SIBICHUS;

UCTIOJIb30BATh IPH PEIICHUN Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAaIli OHHbIE

TEXHOJIOTUH JJI TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U INpeJCTaBIeHHs] yueOHOH U HayyHO-

HOMYJIIPHOW MH(POPMALNHU, MOMYyYEHHOH W3 Pa3JIMYHBIX HCTOYHHKOB, KPUTHUYECKH AHAJIM3HPOBATH

I0JTy4yaeMyto HH(pOpMaLHuIo;

IIPUBOJIUTH IPUMEPHI BKJIAJ1a POCCUICKHUX U 3apyOeKHBIX Y4EHBIX -(DU3UKOB

B pa3BUTHE HAYKU, OOBSICHEHUE MIPOLIECCOB OKPY)KAIOIEro MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOIHH;
UCIIOJIb30BaTh TEOPETUYECKHIE 3HAHUS 1O (PH3UKE B TIOBCETHEBHON KU3HU

Juis obecriedyeHuss 0€30MacCHOCTU MpU OOpallleHUH ¢ MpUOOopaMu U TEXHUYECKUMH YCTPOMCTBAMM, JUJIS
COXpaHEHHUS 37I0POBbS M COOJIOJEHHS HOPM SKOJIOTHYECKOro IOBEIEHUS B OKpPYKAIOLIeH cpene;
paboTaTh B IpyMIe C BHITOJIHEHUEM DPA3JIMUHBIX COLUAIBHBIX POJICH, MIIAaHUPOBATh PabOTy IPYIIIBL,
pPAallMOHATIBHO pPACHpeAcnaTh OOSM3aHHOCTM M IJIAHMPOBATh JAEATEIbHOCTh B HECTaHJApTHBIX
CHTyalHusX, aJEeKBaTHO OIEHWBATh BKJAJ KaXJOr0O W3 YYaCTHUKOB TPYIIBl B pEIICHUE
paccMaTpuBaeMon TPOOIEMEI.

K konmy oOyuenus B 11 Kjaacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00 YyUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATH HA IPUMEPAX POJIb U MeCTO (GU3UKU B (POPMUPOBAHUM COBPEMEHHOM HAYyYHOM
KapTUHBI MHpA, B Pa3BUTHU COBPEMEHHOW TEXHUKH M TEXHOJIOTHMH, B MPAKTUYECKOH JESITEIbHOCTU
JFOJICH, IETOCTHOCTh W €IMHCTBO (PH3WYECKONW KapTUHBI MUPA; YYUTHIBATH T'PAHUIIBI ITPUMEHCHHS
M3YUYEHHBIX (U3NYECKUX MOJIeNeil: TOUeUHBIN
AJIEKTPUUYECKHUI 3apsif, JIyd CBETa, TOUCUHBIH MCTOYHHK CBETA, AEpHAs MOJENb aToMa, HYKJIOHHAs
MOJIeNIb aTOMHOTO Sipa IMpU pEeIIeHMH (U3NYECKUX 3a]lay; paclo3HaBaTh (PU3UYECKUE SIBICHHS
(mporrecchl) W OOBSCHATH WX HA OCHOBE 3aKOHOB DJJIEKTPOJWHAMHUKHA W KBAHTOBOM (DU3HKHU:
JNEeKTpUYecKasi MPOBOAMMOCTb, TEMJIOBOE, CBETOBOE, XHMHUYECKOE, MarHUTHOE [EHCTBUS TOKa,
B3aMMOJCHUCTBUE MArHUTOB, OJJIGKTPOMAarHUTHas MHAYKLIUSA, JACHCTBHE MAarHUTHOTO TOJNS Ha
MIPOBOJHUK C TOKOM M JABMXKYIIUHCS 3apsii, JIEKTPOMArHUTHBIE KOJIeOaHUs U BOJHBI, IPSIMOJIMHEHHOE
pacrpoCcTpaHEHHE CBETa, OTPAKEHUeE, MpesomieHue, uHTepdepeHuus, AUGpakuus U MOJIIpU3aLUsL
cBeTa, Jucrepcus cBeTa, (orodnekrpuyeckuii dpdext (PporodddhekT), CcBETOBOE aBICHHE,
BO3HUKHOBEHHE JIMHEHYATOr0 CIEKTpa aToMa BOAOPOAA, €CTeCTBEHHAs H HCKYCCTBEHHas
PalnOaKTUBHOCTS;

OIMCHIBaTh H3y4EHHBIEC CBOWCTBA BEIIECTBA (IJICKTPUUYECKUE, MATHUTHBIE,

ONTUYECKHE, JJICKTPUUECKYIO MPOBOIMMOCTh PA3IUYHBIX CpPEA) M DJICKTPOMArHUTHBIC SBICHUS
(mportecchl), UCHONB3Ys (PU3MUECKHE BEIMYUHBI: dJIEKTPHUECKUN 3apsijl, CHiia TOKa, AIIEKTPUUYECKOE
HaIpsiKeHHe, AJIEKTPUUYECKOE COMPOTUBIIEHUE, PA3HOCTh MOTEHIHAJIOB, JJIEKTPOABUXKYINAS CHIIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO TOJs, criia Ammepa, cuia JlopeHra, HHIyKTHBHOCTh KaTYIIKH,
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SHEPrus 3JEKTPUUECKOr0 M MarHUTHOIO IOJIeH, Mepuoa M vacrora KojeOaHHi B KojeOaTelbHOM
KOHTYp€, 3apsjl U CHUjla TOKa B MPOLIECCE TAPMOHMUYECKUX 3JIEKTPOMArHUTHBIX KoneOaHuM, poKycHOe
paccTosiHUE U ONTHYECKAasl CHJa JIMH3BI, IPU ONMHCAHUU MPABWIBHO TPAKTOBAaTh (DPU3UUYECKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U €AMHHULIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOLINE TAHHYIO
(U3NYECKYIO0 BEIMYUHY C IPYTUMU BEINYNHAMM;
OIMCHIBATh H3YYCHHBIE KBAHTOBBIC SBJICHUS M TPOIECCHl, HCHIONB3YS (U3MUECKHE BETMYUHBI:
CKOPOCTb 3JIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETa, SHEPrHsl U UMIYJIbC (OTOHA,
Mepuoj TMojypacrajga, SHEpPrus CBSI3M aTOMHBIX s7ep, NPU ONUCAHWU NPAaBUIBHO TPAaKTOBATh
¢u3nYecKuil CMBICT HCHOJIb3YEMBIX BEJIMYMH, X O003HAUECHMs] M €AMHMIIBI, YKa3bIBaTh (POPMYJIBI,
CBSI3BIBAIOIME JIAHHYIO (U3MUECKYI0 BEIMYMHY C JIPYTMMH BEJIMYMHAMM, BBIUUCIATH 3HAYCHUE
(bU3MUECKOi BEIMYMHBI, aHAJTM3UPOBATH (PU3MUYECKHE TPOLECCH U SIBICHHS, UCIOIB3Ys (PU3HUECKue
3aKOHBl M TPUHIUNBL 3akOH OMma, 3aKOHBI IOCJIEI0BATENLHOTO M Mapajule]bHOrO0 COEAMHEHUS
IIPOBOJHUKOB, 3aKOH J[>xoyisi—JIeHna, 3aK0H 371€KTPOMarHUTHOW MHAYKIHMH, 3aKOH IPSIMOJIMHENHOTO
pacrpocTpaHEHMsI CBETa, 3aKOHbl OTpPa)KEHUs CBETa, 3aKOHbl IPEJIOMJIEHUS CBETa, YypaBHEHHE
OliHmrelHa U1t GoTod((eKTa, 3aKOH COXPAHEHUS SHEPruHu, 3aKOH COXPAaHEHHsS MMITYJIbCa, 3aKOH
COXPaHEHUs IJIEKTPUYECKOro 3apsaaa, 3aKOH COXPaHEHMs] MacCOBOIO 4HCJIa, MOCTynaTsl bopa, 3aKkoH
paTMOAaKTUBHOIO pacmaja, MNP OSTOM pPa3IMyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOe BbIpaKEHHE U YCIOBUSA (IFpaHMLbl, 00JacTH) NPUMEHUMOCTH; OHPEAEIATH
HaIIpaBJIEHNE BEKTOpA MHAYKLIUU MarHUTHOT O 110JIs IPOBOJHUKA
C TOKOM, cuJibl AMiiepa u cuiibl JIopeH1a; CTpouTh U ONUCHIBATh U300 pakEHHE, CO3/1aBAEMOE IIIOCKUM
3€pKaJIOM, TOHKOM JIMH30;
BBIMOJIHATH SKCIIEPUMEHTHI 110 UCCIEOBAaHUIO (U3NUECKUX SBJICHUH U IIPOLIECCOB
C UCIIOJIb30BAHUEM IPSAMBIX, U KOCBEHHBIX U3MEPEHUM: IIpU 3TOM (popMyIHpoBaTh Mpodiiemy/3aaauy u
TUIOTE3y Y4YEOHOrO OSKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 TPEMJIOKEHHOIO 00O0pyHOBaHUS,
IPOBOJUTE OMBIT U (HOPMYIUPOBATH BBIBOJBI, OCYIIECTBISATH INPSIMbIE M KOCBEHHBIE HM3MEpEHHUS
(¢u3NYECKUX BEMUYMH, MPU ATOM BHIOMpPATh ONTUMAIBHBIA CIHOCOO HM3MEPEHUS U MCIOJIb30BaTh
W3BECTHBIE METOJbl OLEHKH IOrPEIIHOCTENl HM3MEpeHU; HCCIIe0oBaTh 3aBUCHUMOCTH (U3NUYECKHX
BEJIMYMH C HCIOJIB30BAHMEM MPSAMBIX M3MEPEHUMN: IpH HTOM KOHCTPYHPOBATH YCTaHOBKY,
(buKCUpOBaTh pE3yNbTATHl MOJYYCHHOH 3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJE TaOMHUI H
rpaduKoB, 1e7aTh BRIBOABI 110 PE3yJIbTaTaM MCCICJOBAHUS;
co0roaTh IpaBuiia 0€30MacHOro Tpy/a Mpy IPOBEJCHUH UCCIEI0BAaHUM B paMKax

y4eOHOr0  HKCIEPUMEHTa, y4yeOHO-HUCCIEeNOBAaTENbCKOH M TPOEKTHOW  JesTENbHOCTH c
UCIOJb30BAHUEM HU3MEPUTEIHHBIX YCTPOUCTB M JIAOOpATOPHOrO OOOPYAOBAaHMS; pelIaTh pPacyETHbHIE
3aJla4y ¢ SIBHO 3aJaHHON (PU3MUECKON MOAEINbI0, UCIOIb3ysl (PU3NUYECKUE 3aKOHbI U MPHHIUIBI, Ha
OCHOBE aHaJIM3a yCIOBUS 33/1a4M BBIOUPATh (PU3HUUIECKYIO MOENb, BBIIETATh (PU3NUECKUE BEIIUUYNHBI U
dbopmynbl, HeoOXoauMble [UIsi €€ pelieHus, MPOBOAUTH pacdéThl W OLEHHBATh PEATbHOCTD
MOJyYEHHOTO0 3HAYEeHUA (PU3UUYECKOW BEIMYMHBI; pelIaTh KadyeCTBEHHbIE 3aJaud: BBICTPAWBATh
JIOTMYECKH HENPOTUBOPEUMBYIO LIENOYKY PpACCYKIACHUM C ONOpoil Ha W3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBJIEHUS; UCIOIb30BaTh P PEIIEHUH yuyeOHBIX 3a7ja4 COBPEMEHHbIE
MH(OPMAILIMOHHbIE TEXHOJOTUU ISl [TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U IPEICTaBICHUS
y4eOHON U HAYYHO-TIOMYJISAPHON WH(OpMALIUU, TOTYyYSHHON U3 PA3INYHBIX UCTOYHUKOB, KPUTHUECKU
aHAJM3HUPOBATH TMOTyYaeMyl HH(OpPMaINio; OOBSCHSATh NMPHHIIMIIBI JACHCTBUS MAIINH, MPUOOPOB H
TEXHUYECKUX YCTPOMCTB,

pa3nuyaTh YCJIOBHSI MX 0€30MacHOrO HCIOJIb30BAHMS B TOBCEAHEBHOW KM3HM; NMPUBOJIUTH MPUMEPHI

BKJIaJ[a POCCUMCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB
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B Pa3BUTHE HAYKHU, B O0BSCHEHHE MTPOIIECCOB OKPYKAIOLIEr0 MHUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKIE 3HAHUS 10 (PU3KKE B MOBCEAHEBHOM KU3HH
Ui obecriedyeHus: 6€30MaCHOCTH MpU OOpallleHUH ¢ MPUOOpaMHu U TEXHUYECKUMH YCTPOMCTBAMM, JUJIS
COXpaHEHHUsl 370POBbsi U COOJIIOACHHS HOPM SKOJIOIMYECKOTO IOBEJCHHS B OKpYXKalolled cpene;
paboTaTh B TPYIIIE C BBHIOJIHCHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH, IIAHUPOBATh PabOTy TPYIIIbI,
pallMOHAJIBHO PACHpPEACNATh OOSM3aHHOCTH H IUIAHUPOBATH JEATEIBHOCTh B HECTaHJAPTHBIX
CUTyalludX, aACKBATHO OHOCHUBATH BKIAJd KaxXaoro N3 YYAaCTHHUKOB TIpPyHIibl B PCHICHHUC
paccMaTpuBaeMoi mpoOIeMEI.
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TEMATHYECKOE IIVIAHUPOBAHUE!

10 KVIACC

HaumenoBanue paznena | Koa-Bo OcHOBHBIC BH/IbI 1€AATEILHOCTH 00y4AIOLIUXCS

OcHoBHOE coJep:kaHue

(TembI) Kypca 4acoB
Pa3znen 1. du3uka U MeTOAbI HAYYHOI' O TO3HAHUS
dusnka u METO/bI 2 ®usuka — Hayka o npupoxae. Hayunsie N3yuenue Hay4YHBIX (AMIIUpHUYECKUX u
Hay49HOr'O IIO3HAHHA METOABLl  TO3HAHHA  OKPYXKaromlero TEOPETUUECKUX) METOZOB [103HAHUS OKPYKAIOILETr O
Mupa. MUpa.
PoJib BKCIIEpHMEHTAa U TEOPUU B MPOIECCE OO6cy>xaeHue rpaHul] NPUMEHUMOCTH (PU3HUECKUX
MIO3HAHMS IPUPOIBL. 3aKOHOB M Teopuil. PaboTa B rpymne no noaroroBke

DkcriepuMeHT B (usuke.  MojgenupoBanue | KOPOTKUX COOOIICHHHI O POJIM M MECTE U3MKH B
bu3nUecKuX SBICHUN W TporieccoB. Haydrble | HAyKE M B IPAKTUYECKOW ACATENBHOCTH JIIOJEH.
runore3pl. DuU3NUEecKue 3aKOHbI M Teopuu. | JleMOHCTpalus aHaJOTOBBIX U U(POBBIX

['panuirer MIPUMEHUMOCTH (GU3NYIECKUX | U3MEPUTENLHBIX IIPHOOPOB, KOMIIBIOTEPHBIX
3ak0oHOB. [IpmHnmMn coorBerctBuss. Ponb W | gaTymkos.

mecto  Qusuku B (opmupoBanuY | OcBoeHHe OCHOBHBIX MPHEMOB PaboOTHI ¢ MH(POBOI

COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B naboparopueii mo pusznke
MPAKTHYECKON AEATEIBHOCTH JIFOAEH

Pa3zngen 2. Mexanuka

Kunematuka 12 MexaHnnueckoe JIBH)KEHHUE. IIpoBeneHue 3KCrIepuMeHTa: U3y4EeHUE
OTHOCUTENBHOCTD MEXaHHUYECKOI'O HEPAaBHOMEPHOI'O ABMIKEHHUS C LEJIBIO OIPEAEICHUS
nBukenus. Cucrema oTcuéra. MTHOBEHHOW CKOPOCTH; UCCIEA0BAHUE COOTHOIIEHUS
Tpaexropus. MEXY IyTSIMH, IPORJEHHBIMU TEJIOM 3a
[Tepemenienue, CKOPOCTh (CPEenHss CKOPOCTh, [IOCJIEAOBATENIBHBIE PABHBIE IPOMEXYTKI BpEMEHU
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE IIPY PaBHOYCKOPEHHOM JBMJKEHUN C Ha4aJbHON
MaTepHaJIbHON TOYKH, MX IPOEKIUU Ha OCU CKOPOCTBIO, PABHOM HYJIIO; U3y4YEHUE IBUKCHUS

1 Ilpu paspaborke pabouel mporpamMmbl B TEMaTHYECKOM IJIAHUPOBAHWHU JOJDKHBI OBITh YYTEHBI BO3MOXXHOCTH HCIIOJB30BAHHS 3JIEKTPOHHBIX (IM(POBBIX)

O6p330BaTeJ'IBHBIX PECYPCOB, ABJIAIONINXCA y‘-IC6HO'M€T OINYCCKMMHU MaTCpUuaIaMiu, COACPIKAHNUE KOTOPLIX COOTBETCTBYCT 3aKOHOAATCIILCTBY 00 06pa30BaHI/II/I.
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cucteMbl koopauHat. ClioxeHne
MIEPEMELICHUN U CII0)KEHHE CKOPOCTEN.
PaBHOMEpHOE U paBHOYCKOPEHHOE
npsMoIMHelHoe nBrxkenue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpEHUS, MyTH U MepeMeleHus
MaTepuaIbHON TOYKU OT BPEMEHH.
CBoOonHOE majieHue. Y CKOopeHue CBOOOIHOIO
HaJeHHUS.

KpuBonuneitHoe nBuxeHue. [Buxkenue
MaTepHaJbHOW TOUKH IO OKPY>KHOCTHU C
ITOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJ10Bast
CKOPOCTb, TMHEWHAS! CKOPOCTb.

[Tepuon u yacrora oOpanicHus.
LlenTpocTpeMuTENBEHOE YCKOPEHUE.
TexHuueckre ycTpoicTBa U MPaKTUUECKOE
MIPUMEHEHUE: CIUIOMETP, IBHKEHUE
CHApS/10B, IIEIIHbIE M PEMEHHBIE IIEpeJauH

IIApPUKa B BA3KOH JKUIKOCTH; U3yUEHUE IBUKECHUS
Tena, OPOLIEHHOT0 TOpU30HTaIbHO. OOBsACHEHNE
OCHOBHBIX IIPHHIIAIIOB JICHCTBUS TEXHUIECKUX
YCTPOMCTB, TAKUX KaK: CIIMJIOMETD, IIEIHbIC U
peMEHHBIE Mepeaadn ABUKECHUS; U YCIOBUM UX
0€3011aCHOr 0 HCII0JIb30BAHMSI B ITOBCEAHEBHOMN
KU3HU.

Pemienne pacy€THbBIX 3a/1a4 C IBHO 33JaHHOMN
(U3NUECKO MOZIENBIO C UCI0JIb30BaHUEM
OCHOBHBIX ()OPMYJT KHHEMATHKH.

[TocTpoenue u aHaM3 rpaMKOB 3aBUCUMOCTEH
KHHEMaTHYECKUX BEJIUYMH OT BpEMEHU IS
PaBHOMEPHOI'O0 U PaBHOYCKOPEHHOI'O
HPAMOJIMHEHHOTO ABHIKEHHS.

PacnosnaBanue gpu3nuecKkux SBICHUM B y4eOHBIX
OIbITaX M OKpY’Karolleil )KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE IIPSIMOJIMHENHOE IBUKEHHE,
CBOOOIHOE MajJieHue T, IBUKEHHE MO OKPY>KHOCTH.
Onucanne MEXaHUUYECKOT O IBUKEHUS C
UCIMOJIb30BaHUEM (PU3NUYECKUX BEIUYUH:
KOOpZIMHATa, MyTh, IEPEMEILEHUE, CKOPOCTb,
yckopenue. Pabora B rpynnax npu
IUITAHUPOBAHUH, IPOBEACHUH U

UHTEPIIPETALUHU PE3yJIbTATOB OIBITOB U

aHaJIM3€ JOMOJHUTEIbHBIX HCTOYHUKOB
uH(pOpMaIUH 110 TEME

JuHamMuka

11

[Ipunuun otHocutenbHOCTH ["anunes. [1epBprit
3akoH HproTOHA.

Nuepunanbublie cucteMsl oTcuéra. Macca
tena. Cuna. [IpuHIMI Cyneprno3uiiuy Cuil.
Bropoit 3axkoH

CpaBHeHHE MacC B3aUMOEHCTBYIOIIUX TEJl.

N3ydeHne 3aBUCUMOCTH CHUJIbI YIIPYTOCTH OT
nedopmarii; CpaBHEHHE CUJT TPEHUS MOKOsI, KAYeHUS
Y CKOJIbJKEHHS.

OO0bsicHenne HeBecomocTu. [IpoBenenne
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HeroToHa anst MmaTepuanbHOi Touku. TpeTuit
3aKk0oH HproTOHa 1711 MaTepHalbHBIX TOYEK.
3aKOH BCEMUPHOrO TAroreHus. Cuia TSKecTH.
IlepBas kocMuyeckas ckopoctb. Cuia
yOpyroctu. 3akoH I'yka.

Bec tena.

Tpenue. Bunabl Tpenus (mokos,

CKOJIb)KEHUsI, KaueHus1). Cuiia TpeHusl.
Cyxoe tperue. Cuina TpeHHs CKOJIbXEHUS

u cujia TpeHus nokos. Koagounuent
TpeHus. Cuia CONpOTUBIICHUS NPH
JBUKCHUH TeJla B )KUJKOCTH WJIU rase.
IToctynarenpHO€E U BpallaTeNbHOE IBHKEHUE
a0COIOTHO TBEPIIOTO TEA.

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpalllCHHUS.
[Ineyo cumbl. YcaoBus paBHOBECUS TBEPAOTO
Tena. TeXHu4ecKkue yCTporucTBa U
MIPAKTUYECKOE MPUMEHEHH E: TOAIINITHUKH,
JBUKEHHUE NCKYCCTBEHHBIX CYTHUKOB

IKCIIEPUMEHTA!
UCCIICIOBAHNE 3aBUCHMOCTH CHJI YIPYTOCTH,
BO3HUKAIOIIMX B MPYXUHE U PE3MHOBOM
obpasme, OT wux nedhopManuu; U3yUECHHE
NBUXKEHUST Opycka MO HAKIOHHOW IJIOCKOCTH;
WCCIICIOBAHNE YCJIOBUH paBHOBECHS TBEPIOTO
TeJla, UMEIOIIET0 OCh BPAIICHHUSI.

OO6bsacHeHne 0co0EHHOCTENH PaBHOMEPHOTO U
PaBHOYCKOPEHHOT'O PSIMOJIMHEIHOT O JBHKCHUS,
CBOOOJTHOT'O MaJEHUS TEJI, ABMKEHUS 10
OKPY>KHOCTH Ha OCHOBE 3aKOHOB HpI0TOHA, 3aKOHa
BCEMHPHOI'O TATOTCHUSL.

OObsiCHEeHHE OCHOBHBIX IIPUHIUIOB JCHCTBHA
HOALIUITHUKOB U ux I PAaKTHYECKOTr0
HPUMEHCHUSL.

OObscHEHHE ABWIKCHUS NUCKYCCTBCHHBIX CIIYTHHUKOB.

Pemenne pacu€THBIX 3aj1a4 C SIBHO 3aJIaHHOMN
(hM3UYECKON MOJIEIbIO C MCTOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (DOpPMYJI JTMHAMUKH.

Pacnio3HaBanue (U3NYECKUX SBICHUH B y4EOHBIX
OMBITaX W  OKPYXAIOMEH IKU3HU: HHEPIUs,
B3auMoOAelcTBUE  Teld.  AHamu3  (U3HYECKUX
MPOIIECCOB U SIBIIGHUI C MCIIOIH30BAHHEM 3aKOHOB
Y TIPUHIIUIIOB: 3aKOH BCEMUPHOTO TsroteHus, I, Il u
Il 3axoHBl HhIOTOHA, TPUHIIMI CYTIEPIIO3UIIMH CHJI,
NPUHIUI PAaBHOIPABHOCTH MHEPIUATBHBIX CHCTEM
oTcuéra

3aKOHbBI COXpPaHEHUS B
MEXaHUKe

13

Nmnynsc MaTepuanbHOR TOUKH (Tena),
CHCTEMBI MaTepHATBHBIX TOUEK. MMmyIbe
CHJIBI M I3MEHEHHE UMITYJIbCA Teja. 3aKOH
COXpaHEeHHS UMITyJibca. PeakTuBHOE

[IpoBenenue sKcriepuMeHTa: U3y4eHHe aOCOTIOTHO
HEYIPYroro yAapa ¢ IOMOIIBIO IBYX OJUHAKOBBIX
HUTSHBIX MasSTHUKOB; MCCIIEIOBAHUE CBSI3U PAOOTHI
CHJIBI C U3MEHEHHEM MEXaHUUYECKOW SHEPruu Teja
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JBH)KECHUE.
Pabora cuiibl. MOIHOCTE CHJIBI.
Kunernueckas sHeprus MarepuaibHOM

Touku. Teopema 00 M3MEHEHUU
KUHETUYECKOW SHEPTUH.

[TorenunanbHas sHeprus. [loTeHmanbHas
SHEPrus ynpyro n1eGopMupoBaHHON MPY>KUHBI.
[ToTennmanbpHast SHEPTUs TeNa BOJIM3H
noBepxHocTH 3emuind. [loTeHuunanbHbIe U
HernoTeHIHalbHbIe CUiIbl. CBSI3b pabOTHI
HEMOTEHUHAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON IHEPIUU CUCTEMBI TEIL.

3aKOH COXpaHEHUsI MEXaHUYECKOU 3HEpruu.
Yrpyrue u Heynpyrue CTOJKHOBEHHS.
TexHuueckre ycTpoicTBa U MPaKTUUECKOE
IIPUMEHEHUE: BOAOMET, KONEP, MPYKUHHBIN
MHACTOJIET, IBUKECHUE PAKET

Ha IpUMepe pacTsHKEHUSI PE3UHOBOTO XKI'yTa.
Onenka aOCOMOTHBIX M OTHOCUTEIIHHBIX
MOTPENTHOCTel n3MepeHni (PU3NMYECKUX BETNIHH.
Pemenne pacu€THBIX 3aj1a4 C SIBHO 3aJIaHHOMN
(bU3NYECKON MOZICNBIO C MCIIOJIh30BAaHUEM
OCHOBHBIX 3aKOHOB U (DOPMYJI AMHAMUKH U
3aKOHOB COXPAaHEHHSI.

Pemenne kauecTBEHHBIX 3a7a4 € OIOPOM HA
U3y4eHHbIE B pas3zene «MexaHuKa» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBIJICHUS.
Onucanyue MEXaHUYECKOr O IBUKEHUS C
UCII0JIb30BaHNEM (PU3NYECKUX BEJIMUUH: UMITYJIbC
TeJa, KHHETUYECKask YHEPIUsl, IOTEHIUaIbHAas
SHEPrusi, MexaHu4eckas paboTa, MeXxaHU4ecKas
MOIIHOCTh. AHANIN3 (PU3UYECKUX MPOLIECCOB U
SIBJICHU C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUs
MEXaHUYECKON YHEPIUH, 3aKOHA COXPAaHEHHUS
umnyibca. OObsICHEHHE OCHOBHBIX ITPUHIIUIIOB
JEUCTBUSI U TPAKTUY ECKOT'O ITPUMEH EHUS
TEXHUYECKUX YCTPONCTB, TAKUX KaK: BOJIOMET,
KONEp, NPY>KUHHBIA MU CTOJIET.

OObscHEeHUE IBUKEHUS PAKET C ONOPOil Ha
U3y4eHHble (PU3MUECKUE BEIUUNHBI U 3aKOHbI
MEXaHHUKH.

Hcnonb30BaHue Npyu NOArOTOBKE COOOIIEHUH O
IPUMEHEHUH 3aKOHOB MEXaHUKU COBPEMEHHbBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTUH U1 TOKCKa,
CTPYKTYpPUPOBAHUS, UHTEPIPETALUU U
npescTaBieHuss HHpOpMaIul, KpUTHIECKUN aHATN3
nony4yaemMon nHpopManuu

[IpoBeneHrEe KOCBEHHBIX MU3MEPEHUH, UCCIEA0BAHUIN
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3aBUCHUMOCTEH (PU3MUECKHX BEIUYHH,
MPENJIOKEHHBIX THIIOTES

MpoBEpKa

Paszgen 3. Mouieky/isipHasi pU3HKa ¥ TEPMOAMHAMHUKA

OcHoBBI
MOJIEKYJISIPHOKUH €TUY €CKOM
TEOPUHU

10

OcCHOBHBI€ MTOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYE€CKOU TEOPUH U UX ONBITHOE
000CHOBaHHUE.

bpoyHOBCKOE IBUKEHHUE.

Huddysus. Xapakrep ABHKEHUS U
B3aMMOJICH CTBUS YaCTHUII BewecTsa. Monenu
CTPOEHUS T'a30B, KUAKOCTEU U TBEPIBIX TEI U
00BSICHEHHE CBOICTB BEIlleCTBA Ha OCHOBE
3TUX Mozeneil. Macca u pa3Mepsl MOJIEKY L.
KomunuectBo Bemecrsa. [TocrosHHas
ABorajpo.

TermoBoe paBHOBECHE.

Temmeparypa u €€ usmepeHue.

[Ixana Temnepatyp Llenbcus.

Monens naeansHoro rasa. OCHoBHOE
ypaBHEHHE MOJIEKYJIIPHO-KHUHETUYECKON
TEOPUH UJICaTHHOT O rasa.

AbcomroTHas TeMIiepaTypa Kak Mepa cpeaHei
KHHETUYE€CKOW SHEPTrUH TETJIOBOTO JIBMKEHUS
yactul rasa. [llkana remneparyp KenpBuHa.
I"azoBbI€ 3aKOHBI. YpaBHEHHE MeHeneeBa—
Kunaneiipona.

3akoH [anpToHa. M30mpoueccsl B UacaaIbHOM
ra3e ¢ OCTOSIHHBIM KOJIMUECTBOM BEIECTBA.
I'paduaeckoe mpeacTaBieHne U30MPOIECCOB:
H30TepMa, U30X0pa, u3obapa.

TexHnueckne yCTpONCTBA U IPAKTHYECKOE

IIpoBeneHue sKcriepUMeHTa: ONpeIeIeHUE MacChl
BO3/lyXa B KJIaCCHOW KOMHAaT€ HAa OCHOBE U3MEpPEHUN
00BEMa KOMHATHI, IABJICHUS U TEMITEPATY P
BO3/lyXa B HEM; UCCIEA0BaHUE 3aBUCUMOCTH MEXKTY
rapaMeTpaMH COCTOSIHUS Pa3peKEHHOro ras3a.
OrneHka aOCOTIOTHBIX M OTHOCUTEIBHBIX
HOrpeUIHoCTel U3MepeHnit (PU3NUECKUX BEINYHH.
OOBsICHEHHE OCHOBHBIX MPUHIIUIIOB J1eH CTBUIMA
TEPMOMETpa U OapomMeTpa U YCIOBHH HX
0€30I1aCHOI0 MCII0JIb30BaHUs B IIOBCEIHEBHOM
JKH3HHU.

PacnosnaBanue gpu3nuecKkux sSBICHUH B y4eOHBIX
OTBITaX M OKpY’Karomel xu3au: 1uddysus,
OpOYHOBCKOE JIBH)KCHHUE.

OrnucaHue TeNI0BBIX SBJIEHUH C MCIOJIb30BAHHEM
(bu3nyecKuX BETMYMH: JaBJICHUE Ta3a, TeMIepaTypa,
CpeIHsIsI KHHETUYECKasi SHEPrusi XaOTUYECKOro
JBUKEHUS MOJIEKYJI, CPEJITHEKBAIPATUUHAS CKOPOCTh
MOJIEKYJI.

Ananu3 Gu3nYecKrX MPOLECCOB U SBIEHHI C
ucnosibzoanueM MKT, ra3oBbIx 3aKOHOB, CBSI3U
CpeaHel KMHETUYECKOW 3HEPruH TEIJIOBOI0
JBUKEHUSI MOJIEKYJT ¢ aOCOTIOTHOW TEMIIEPATypPO.
Pemenne pacu€THbIX 3aj1a4 C SIBHO 3aJIaHHOMN
(u3NYECKO MOZIENIBIO C MCIIOJIb30BaHUEM
ocHoBHBIX mosiokennit MKT, 3akoHoB 1 hopmyn
MOJIEKYJIApHON (PH3HKH.

PaboTa B rpynmnax npu miiaHUpOBaHUU, TPOBEICHUN
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IIPUMEHEHUE:

TEPMOMETD, OapoMeTp

Y MHTEPIIPETALIMU PE3YJIHTATOB ONBITOB U aHAJIN3E
JOTIOJTHUTEIBHBIX UICTOYHUKOB HMH(POPMAIINH 110
TEME

OCHOBBI TEpMOAMHAMUKH

TepmonunaMuueckas cucrema. BHyTpeHHsA
SHEPTUs TEPMOJIMHAMUYECKON CHCTEMBI U
crocoObl €€ U3MEHEHUS.

KonmnuectBo Ttemnorsl u  pabora.
BuyTpeHHsis1 sHEprusi 0JHOATOMHOIO
HICAJIBHOTO rasa. Bunnl
TEIUIONEpEeNayn: TEIIONPOBOAHOCTD,
KOHBEKIIUS, W3JIy4eHHe. YJIeIbHas
TENJ0EMKOCTh BemecTBa. KonnuecTso
TENJIOTHI IIPU TENJonepeaaye.

[Tonsitre 06 aguabaTHOM TIpoIIECCe.

[TepBblit 3ak0H TepMOAMHAMUKU. [ [puMeHenue
MEepPBOro 3aKOHA TEPMOJAUHAMUKHU K
uzonporieccaM. [ padudeckast HHTEpIIpeTanus
paboTeI rasa.
Bropoii 3aKOH TEPMOTUHAMHUKH.
HeoOpaTuMoCTh IpOLIECCOB B MPUPOJE.
TerutoBbie MamvHbL. [IpUHIUITBL KeWCTBUA
TerIoBbIX MamuH. [Ipeobpa3zoBanus

SHEPruu B TEIUIOBBIX MAIIMHAX.

KosdpunmenT nmonesnoro neicTBus TEMIOBOM
MAaIIUHBI.

uxn KapHo u ero ko3 PHUIIMEHT MOJe3HOT 0
NecTBUSA. DKOJIOTUYECKHE MTPOOIEMbI
TENJIOOHEPT €TUKHU.

TexHuueckne yCTpOMCTBA U IMPAKTHUECKOE
MPUMEHEHUE:!

[IpoBenenue 3KcriepuMeHTa: U3MEPEHHE Y EIbHON
TerI0EMKOCTH BemecTBa. O1eHka abCOMOTHBIX U
OTHOCHUTEJIBHBIX ITOTPEIIHOCTEN U3MEPEHUI
(bU3NUECKUX BETUYHH.

W3yuenue mopeneil mapoBoil TypOMHBI, TBUTATEIs
BHYTPEHHETO CrOpaHusl, PEAaKTUBHOIO JIBUTaTEIs.
OObscHEeHNE NPUHIUIIOB JEHCTBUS U YCIOBUI
0€30I1aCHOr0 UCII0JIb30BAHMS B IIOBCEIHEBHOM
JKU3HU JIBUTaTelIsl BHYTPEHHET O CTOPaHus,
OBITOBOI'O XOJIOAUJIbHUKA, KOHUIIMOHEPA.
OnucaHue CBOMCTB T€J U TEIJIOBBIX SBJICHUM C
UCIOJIb30BaHUEM (PU3NUECKUX BEJIMUUH: JaBJICHUE
rasa, TeMIeparypa, KoJIM4€ecTBO TEeMJOThHI,
BHYTpPEHH:IS SHeprus, padorta rasa. Pemenue
pPacUYETHBIX 3a/1a4 C SIBHO 3aJJaHHON (hU3UYECKOM
MOJIEIIBIO C UCIIOIb30BAHUEM OCHOBHBIX 3aKOHOB H
(bopmMyI MOJIEKYISIpHON (PU3MKU U TEPMOTUHAMUKH.
Penienue kauecTBeHHBIX 3a1a4 C OMOPOW Ha
U3y4YeHHBbIE B pazjene «MonekyisapHas pusnka

Y TEPMOJUHAMHKA» 3aKOHBI, 3AKOHOMEPHOCTH U
(uznyeckue sIBICHUS.

PabGora B rpynmax npu aHaiauM3e JONOJHUTEIbHBIX
UCTOYHUKOB MH(POPMALIUHU TIO TEME
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JIBUTATENIb BHYTPEHHEr' 0 CrOpaHusi, ObITOBOM
XOJIOAUIBHUK, KOHIULIHOHED

ArperaTtHble COCTOSHUS
BelecrBa. Pa3oBbie
MepexoIbl

[TapooOpa3oBaHue ¥ KOHICHCAIHSI.
Hcnapenue u kuneHue. AGCOIOTHAS U
OTHOCHTEJIbHAS BJIAXXHOCTh BO3/IyXa.
Hacelmenssiii map. Y aenpHas Teniaora
napooOpa3oBaHusl. 3aBUCUMOCTh
TEMIIEPaTypbl KUMIEHHS OT J1aBJICHUSI.
TBépnoe Teno. Kpucrammueckue n
amopdHbie Tena. AHU30TPOIUS CBONCTB
KpUCTAIUIO0B. JKUIKME KPUCTAILIIBL.
CoBpemenHbie MaTepuansl. [InaBnenue u
KpUCTAJUIM3alMs. Y AenbHas TeioTa
riasieHus. Cyonumanus. Y paBHeHUE
TerioBoro Oananca. TexHuyeckue
YCTPOWCTBA U IPAKTUYECKOE IPUMEHEHHE:
TUTPOMETP U IICUXPOMETP, KaJIOPUMETD,
TEXHOJIOT'MH TOJTy4€HUsI COBPEMEHHBIX
MaTepUajioB, B TOM YKCII€ HAHOMATEPUAJIOB,
Y HAaHOTEXHOJIOTUHU

[IpoBenenHme 3KCIEpUMEHTa: U3MEPEHUE
OTHOCUTEIHHOM BIAXKHOCTH BO3ayXa. OreHka
a0COJIIOTHBIX U OTHOCUTEINIbHBIX MOTPEITHOCTEN
nu3MepeHui (PU3NIECKUX BEITMUNH.

N3yueHnne CBOMCTB HAacCBIIIEHHBIX MapOB,
CIOCO0OB U3MEPEHHUS BIIAXKHOCTH

HaGumoienne kumneHus npu NOHUKEHHOM
JABJICHUU, HATPEBAHUS U TIJIABJICHUS
KPUCTAJNINYECKOI'O BEIIECTBA.

OObscHeHUE PUHITUIIOB IS CTBUS U YCIOBUI
0€30I1acHOT0 HUCIIOJIb30BAHUS B TIOBCETHEBHOM
YKU3HHU TUTPOMETPa, ICUXPOMETPA, KAJIOPUMETPA.
M3y4yeHne TeXHOJIOTUii MOJTyUYeHUsI COBPEMEHHBIX
MaTepHaJioB, B TOM YHCJI€ HAHOMATEPUAJIOB.
Pemenne pacu€THbIX 3ajlady C SIBHO 3aJlaHHOMU
(U3UYECKO MOMENbI0  C HCIOJIb30BAHHEM
ypaBHEHHS TEIJIOBOro OasaHca.

Pemenune xauecTBEHHBIX 33/1a4 C OMOPOM Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE
sIBJIEHUA 110 TeMe. PacrioznaBanue ¢puznueckux
SBJICHUH B y4eOHBIX OMBITaX U OKPYXKAIOLICH
KU3HU: Aepopmanus TBEPABIX TE, HATPEBaHUE U
OXJIAXKJIEHHUE TEJI, U3MEHEHHUE arperaTHbIX COCTOSIHUI
BEIIECTBA U O0BACHEHHE UX HA OCHOBE 3aKOHOB U
(hopMy MOJIEKYTISIPHOU (UK.
Hcnonp3zoBanue WHPOPMAIIHOHHBIX

TEXHOJIOTUH JUISI TIOUCKA, CTPYKTYPUPOBAHUS,
MHTEPIPETALUN U TPEICTABIICHUS

uH}OpMAITIHU TIPU TTOATOTOBKE COOOIIEHUH O
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IPUMEHEHUH 3aKOHOB MOJICKYJISIPHON (U3UKH
Y TEPMOJMHAMUKHU B TEXHUKE W TEXHOJOTHSIX

Paznen 4. Jiekrpoauna

MHKA

DJIeKTPOCTaTHKA

DnexTpu3anus Tesl. DIeKTPUIECKUN 3apsl.
JIBa BU1a SIEKTPUUECKUX 3aPSI0B.
[IpoBOAHUKH, TUINEKTPUKH U
MOJTYTPOBOHUKH.

3aKOH COXPaHEHUS AJIEKTPUUECKOT 0 3apsjia.

B3aumogeiicteue 3apsaaoB. 3akoH KysoHa.
ToueuHblil 3IEKTPUUECKHUH 3aPs/I.
Onexrpudeckoe noiue. HanpsokEHHOCTD
AEKTpHAYECKOro nojs. [TpuHmun
CYIEpIIO3ULIUU JIEKTPUUECKUX MoJiel. JIuaun
HAIPsDKEHHOCTH 3JIEKTPUUECKOTO MOJIA.
PaGoTta cmil 3JIEKTPOCTAaTHUECKOTO IOJIS.
ITorennuan. PazHocth MMOTEHIIMAJIOB.
IIpoBonHUKHN u JTUDJIEKTPUKA B
NEKTPOCTATUYECKOM TIOJIE.
JlusnekTpruueckast IpOHULIAEMOCTb.
OnexTpoémkocTs. Konaencarop.
DAEKTPOEMKOCTD MJIOCKOI0 KOH/IEHCaTOopa.
OHeprus 3apspKEHHOT0 KOHJIEHCATOpa.
TexHnueckne ycTporucTBa U IPAKTHYECKOE
IIPUMEHEHUE: JIEKTPOCKOII, JIEKTPOMETD,
IEKTPOCTATUYECKAs 3aIINTa, 3a3EMIICHUE
3JIEKTPONPUOOPOB, KOH/IEH CaTOpP,
KOIIMPOBAJIbHBIN aIllaparT, CTPyHHBIA IPUHTEP

[IpoBenenue sxkcriepuMeHTa: U3MEPEHNE
AEKTPOEMKOCTH KOHAEeHcaTopa. OLeHKa
a0COIIOTHBIX U OTHOCUTENIBHBIX MOIPEIIHOCTEN
U3MEpeHUH (PU3NIECKUX BEITHMYNH.

N3yuenue MIPUHINIIOB e CTBUS
JJIEKTPOCKOIIA, 3JIEKTPOMETpA, KOHAEHCATOPA.
N3yyeHnne npuHIUIIOB IEHCTBUS U YCIOBUI
0€3011acCHOr 0 IPUMEHEHMS B IPAKTUYECKON KU3HH,
KOIIMPOBAJIBHOIO allliapaTta, CTpPyHHOr0 IIPUHTEPA.
Paccmotpenue pusnuecknx oCHOBaHUM
3EKTPOCTATUYECKOM 3alUThI U 3a3EMJICHUS
aneKTponpuoOopoB. Perienne pacuéTHBIX 3a4a4 C
SIBHO 331aHHOI (PM3NYECKON MOJIENBIO C
UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (pOpMYyJT
JEKTPOCTATUKH. PelleHne KaueCcTBeHHBIX 3a71a4 C
OIOPOM HA W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznyeckue sIBICHUS YJIEKTPOCTATUKH.
PacnosnaBanue gpu3nueckux SBICHUM B yuyeOHBIX
OIIbITaX U OKPY’KAIOLIEH JKU3HU: SJEKTpU3aLUs TEN,
B3aMMOJIEH CTBUE 3apsi10B U O0BSICHEHHE UX Ha
OCHOBE 3aKOHOB M (JOPMYJI 3JIEKTPOCTATUKHU.
Onucanue 3y4eHHBIX CBOMCTB BEILIECTBA U
EKTPUUECKUX SBIECHUM C MCIOJIb30BaHUEM
(bu3NUeCcKuX BEIUYUH: HIEKTPUUECKUN 3apsi,
HaNPsKEHHOCTD AIIEKTPUUYECKOTrO OIS, TOTEHIUA,
Pa3HOCTb OTEHIINAJIOB, YJIEKTPOEMKOCTD.

Ananu3 GU3N4ecKuX MPOLECCOB U SBICHUH C
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UCMOJIb30BaHUEM (PH3UYECKUX 3aKOHOB: 3aKOHA
COXpaHEHUS IEKTPUUECKOr0 3apsiia, 3aKOHa
Kynona.

PaboTa B rpynnax npu aHaiau3e AOMOIHUTEIbHBIX
MCTOYHUKOB HH(OPMAIINH U MOATOTOBKE COOOIIIEHUH
O MIPOSIBJICHUU 3aKOHOB 3JIEKTPOCTATUKH B
OKPYXAaIOIIeH KU3HHU U TPUMEHCHUH UX B TEXHUKE

ITocTosaHHBIM
ANEKTPUYECKU TOK. TOKH B
pa3IMYHBIX Cpeaax

DIEKTpUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHMUS
aJIeKTprueckoro Toka. Mcrounnku toka. Cuia
TOKA.

ITocTosiHHBIN TOK.

Hanpsxenue.

3akoH Oma 11 y4acTKa Ienu.
DNEeKTPUUYECKOE CONPOTUBIICHHE. Y IETbHOE
conpoTuBieHue Beuiecta. [locnegoBarensHoe,
napajiejabHOe, CMEIIaHHOE COEIUHEHNE
MIPOBOJTHUKOB.

PaGoTa snexkTpudeckoro Toka. 3akoH
Jxoyns—Jlenua. MomHoCTh

AIIEKTPUYECKOT0 TOKA. DJIEKTPOJIBUKYIIAs
CHJIa U BHYTPEHHEE CONPOTUBIIEHUE
MCTOYHMKA TOKa. 3akoH OMa ISl MOJTHOM
(3aMKHYTOI1) 3JIEKTPUYECKOM LIeTTH.

Kopotkoe 3ambIkanue.

DneKTpOHHAsk IPOBOAUMOCTb TBEPIBIX
MeTaJIoB. 3aBUCUMOCTh CONPOTUBIICHUS
METaJIJIOB OT TEMIEPATyphI.
CBepX1npoBOIUMOCTb.

DNEeKTpUYECKUI TOK B BaKyyMe.

CBolicTBa 2JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoOCTBEHHas U MpUMeEcHas

[IpoBeneHne sKkCnepuMeHTa: U3y4eHHE CMEIIaHHOT O
COEIMHEHMUS pe3ucTopoB; usmepenue IC
MCTOYHMKA TOKA ¥ €r0 BHYTPEHHET O COIIPOTUBJICHNUS;
HaOJII0IeHHE HJIEKTPOIIN3A.

Onenka a0COIOTHBIX M OTHOCUTEIbHBIX
HorpeuHocTell u3sMepeHuil pU3NYecKuXx BEIUUHH.
OObscHEeHNE NPUHIUIIOB JEICTBUS U YCIOBUI
0e3011acHOr 0 MPUMEHEHUSI aMIIEpMETPa, BOJIbTMETPA,
peocraTa, MCTOYHUKOB TOKA,
3JIEKTPOHArpeBaTEIbHBIX U AIEKTPOOCBETUTEIbHBIX
npubOpOB, TEPMOMETPA COMPOTUBIICHUS, BAKYYMHOT O
1o0J1a, TEPMUCTOPOB M (OTOPE3UCTOPOB,
NOJIYIIPOBOJAHUKOBBIX TUO/I0B, TaJIbBAHUKH.
Pemenue pacu€THbIX 3a/1a4 ¢ IBHO 3aJJaHHOIN
(bU3MUECKOi MOJIENBIO C UCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hopmyi1 TeMbl «IlocTOAHHBIN
NEKTPUYECKHUI TOK».

PacnosnaBanue gpu3nuecKux SBICHUM B y4eOHBIX
OIIBITaX U OKPY’KAOLIEH KU3HU: dJIEKTpUYECKas
IIPOBOUMOCTb, TEIUIOBOE, CBETOBOE, XMMUUECKOE,
MarHUTHOE ACHCTBUSA TOKA. AHAIIN3 DIEKTPUYECKUX
SIBJICHUI Y TIPOLIECCOB B LIETISIX TOCTOSIHHOTO TOKa C
UCIIOJIb30BaHUEM 3aKOHOB: 3aK0H OMa,
3aKOHOMEPHOCTH I1OCIIEA0BATENBHOIO U
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IIPOBOJMMOCTH MOJYIIPOBOAHUKOB. CBOMCTBA
p—n-nepexona.
[TomynpoBOTHUKOBBIE
ONEeKTpUYEeCKuid  TOK B
pacIuiaBax 3J€KTPOIHUTOB.
DNEKTPONUTUYECKAS TN CCOLMALINSL.

npHOOPEI.
pacTBOpax H

DnexTponus.

DJIEKTPUYECKUM TOK B raszax.
CaMOCTOATEILHBIA M HECAMOCTOSTEIbH bIH
paspsia.

Momnusg. I1nazma.

TexHnueckue ycTpolCTBa U IPAKTUYECKOE
MPUMEHEHUE:

aMIIEpMETP, BOJLTMETP, PEOCTAT, UCTOUYHUKHU
TOKa, DJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
ANEKTPOOCBETUTEIBHBIC PUOOPHI, TEPMOMETP
COIMPOTHUBIIEHUS, BAKYYMHBIN ANO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI,
MOJTYNPOBOJHUKOBBIN AUO,

MapasuieIbHOr 0 COSMHEHUS ITPOBOIHUKOB, 3aKOH
Jxoyns-Jlenua.

OnucaHue 3y4eHHbIX CBOWCTB BEILIECTB U
ANEKTPUUECKUX SIBJICHUH C UCIOJIh30BAHUEM
(bM3MYECKUX BEIIMYMH: JICKTPUUCCKUH 3apsil, CHIIa
TOKa, 3JICKTPUUYECKOE HATIPSIKEHHUE, DJIEKTPUUECKOE
COIIPOTHUBJIEHHE, Pa3HOCTh MoTeHIManoB, DJ(C,
paboTta ToKa, MOIIHOCTh TOKA.

Hcnonbp3zoBanue HHPOPMALIMOHHBIX TEXHOIOTUHN 115
IIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU U
peAcTaBiIeHNs HHPOPMALIMU IIPU OAT OTOBKE
COOOLIEHUH O TPUMEHEHUH 3aKOHOB ITOCTOSIHHOT'O
TOKa B TEXHUKE U TEXHOJOTHX

raJibBaHHuKa
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME
11 KVIACC

HaumenoBanmne pasnena | Kou-Bo OcHoBHBIC BUBI 1eATEIbHOCTH 00y4aI0IUXCH

OcHOBHOE coOjep:KaHue
(Tembl) Kypca 4acoB

Paszgea 1. diekrpoanHamMuka
MarnuTHOE€ 110J]I€. 23 ITocTossHHBIE MarHuUThL. B3anmonencreue IIpoBenenne sKkCepUMeEHTa: U3y4eHHE MATHUTHOTO

DJIEKTpOMarHuTHas

HUHAYKOUA

ITIOCTOAHHBIX MarauTHoOe

ImoJe.

MAarHuToOB.

MOJId KaTYIIKH C TOKOM; UCCIICAOBAHNC ,Hef/'ICTBI/IH
MMOCTOAHHOI'O MarouTa Ha paMKy C TOKOM;
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BekTop MmaruuTHOM HHAyKUuU. [IpuHmn
CyNEpIO3ULIMY MATHUTHBIX moJied. JInHuu
MarHuTHoW UHAyKIuU. Kaptruna nuauit
MAarHUTHOW MHIYKIIUU MOJISI TOCTOSTHHBIX
MarHuToB. MarHuTHOE MOJIe MPOBOJHUKA C
TokoM. KapTrHa muHMI MHIYKIIUHA
MarHMUTHOTO MOJI IJTMHHOTO MPSMOT0
MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanmoseiicTBre MPOBOTHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HallpaBJICHHE.
Cuina Jlopenua, e€ MO yJIb U HaIlpaBJICHHE.
JBU>KEeHUE 3apsIAKEHHON YaCTUIIBI B
OJTHOPOJIHOM MAarHUTHOM I10JI€.

Pabora cunbr Jlopenna. SBieHue
3JIEKTPOMarHuTHOW MHAYKUMHU. [loTok
BEKTOpa MAarHUTHOW WHTYKIIUH.
ONEeKTPOABMKYILAS CUJIa HHAYKIIMH. 3aKOH
ANEKTPOMArHuTHOM MHAYyKuuu dapajes.
Buxpesoe 351eKTpuuecKoe mone.
DNEeKTpoABMKYLIasl CUla UHAYKIIMH B
MPOBOJIHUKE, JBUKYIIEMCS OCTYIATEIbHO B
OJIHOPOJIHOM MAarHUTHOM II0JIE.

IIpaBuio Jlenna.
NHIyKTUBHOCTS.
DJIEKTPOIBUKYILAS CUJIa CAMOUHIYKIIUH.
OHeprus MarHUTHOT'O MOJIA KaTyIIKH C TOKOM.

SIBlIeHME CaMOMHIYKIIHH.

DJIEKTPOMarHuTHOE TIOJIE.
TexHuueckue YCTpOMCTBa u
IIPAKTUYECKOE TPUMEHEHUE:
IIOCTOSIHHBIE MarHUTBI, JJIEKTPOMAarHuThI,

HCCIIEIOBAHHE SIBJICHUSI JIEKTPOMArHUTHOM
WHIYKIUH.

Ornenka aOCOMIOTHEIX U OTHOCHTEILHBIX
MOTPeIIHOCTEN U3MepeHn (pru3nuecKruX BEIUYUH.
OObsicHEeHHEe TPUHIUIIOB JEUCTBUS MU YCIOBUU
Oe3omacHoOro MPUMEHEHUS IMOCTOSTHHBIX
MAariuToB,

AJIEKTPOMArHUTOB, 3JIEKTPOJIBUTATEN S,
YCKOpHUTEJIeH 3JIEeMEHTapHBIX YaCTHIIL,
WHAYKIUOHHOM meun. Pelenne pacu€THbIX 3a1a4
Ha IpUMeHEeHNEe GOPMYJI TEMBI

«MarauTtHoe noJsie. DJIEKTPOMarHUTHAsE UHIYKLIHS».
Peuiennie kauecTBEHHBIX 3aJ]a4 C OMOPOW HA
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUCCKHE
SIBIICHUS TeMBI « MarHuTHOE II0JIE.
DneKTpoMarHuTHas UHAYKIus». OnpeneneHue
HampaBJICHUs] BEKTOPA MHAYKIIMU MAarHUTHOTO MOJISt
MPOBOJAHUKA C TOKOM, CHJIbI AMIIepa M CHUJIBI
JlopeHnna.

PacniozHaBanue Gu3NUECKUX SBICHUH B Y4E€OHBIX
OIIBITAX U OKPYKAOLIECH )KU3HU: B3aUMOJCHCTBHE
MarHuTOB, 3JIEKTPOMArHUTHASI UHAYKLHUS, 1EHCTBUE
MarHUTHOTO MOJIs1 HAa TIPOBOJAHHUK C TOKOM H
JBVOKYLIUKACS 3aps/l.

AHani3 3IEKTPOMATHUTHBIX SIBJICHUMU c
KCIIOJb30BAaHUEM 3aKOHA D3JIEKTPOMArHUTHOU
MHAYKIUU. OnucaHue W3YyYEHHBIX CBOWMCTB
BEIIECTB W AJICKTPOMArHUTHBIX SIBJICHUM C
WCIOJIb30BaHUEM  (U3MYECKUX  BEJIUYMH:
WHIYKIMS MarHUTHOTO TMOJis, cujia Awmirepa,
cuia JlopeHlla, WHIYKTUBHOCTb KaTYyIIKH,
SHEPrusi AJEKTPUYECKOr0O W  MarHUTHOTO
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3JIEKTPOABUIATEIIb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHULl, MHIYKIIMOHHAS I1€Yb

noJjien

Paznea 2. Kosie0anusa n

BOJIHBI

Mexannueckue u
AIEKTPOMArHUTHbIE
KoJIeOaHus

9

KonebatenpHas cuctema. CBOOOHBIE
MexaHuueckue konedanus. ['apmoHnueckne
konebanus. [lepuon, yacrora, aMIInTy1a U
daza konebaHUH.

[Ipy>XKUHHBII MasTHUK.

MaremaTu4ecKuil MasATHUK. Y paBHEHUE
rapMoHuyeckux kosnebanwuii. [IpeBpamenue
SHEPrUuU MPHU TAPMOHUYECKUX KOJICOAHUIX.
Kone6atenbHblit koHTYp. CBOOOAHBIE
JNEKTPOMATrHUTHBIE KOJIEOaHUs B U1€ATHbHOM
KoJjiebaTeIbHOM KOHTYpE. AHAJIOTHUS MEXTY
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMHU
konebanusimu. Gopmyna Tomcona. 3akoH
COXpaHEHUS YHEPTUHU B UJI€ATTHHOM
KosnebaTenmpHOM KOHTYpe. [IpeacTasienue o
3aTyXaloumx KonedaHusx. BeiHyk/1eHHbIE
MexaHuveckue konebanus. Pezonanc.
BriHyX1eHHbBIE 2JIEKTPOMArHUTHBIE
KoseOaHus.

IIepemenHBIiT TOK.

CuHyconIaIbHbIN IEPEMEHHBIN TOK.
MOImHOCTE TEPEMEHHOT0 TOKA.
AMIUIMTYIHOE U I€UCTBYIOLIEE 3HAUEHUE
CHJIBI TOKa M HampspkeHus. Tpanchopmarop.
[TpousBoaCTBO, Tepeaava u nmorpedieHue
3IEKTPUUECKON SHEPIUU. DKOIOTHYECKUE
PUCKH TIPU MPOU3BOJICTBE IJIEKTPOIHEPTUU.
KynbpTypa ucnonbp3oBaHus SJIEKTPOIHEPTHH B

HccnenoBanue napaMeTpoB KojaeOaTeabHON CUCTEMbI
— TIepro/Ia, YaCTOTHI, aMILITUTYBI M (a3bl KoneOaHui
(pY>XKMHHBIN W/UJIM MaTEMAaTUIECKUN MasITHUK).
Habmroenue 3aTyXaromumx KoiaeOaHHi.
HccnenoBaHue CBOMCTB BBIHYKEHHBIX KOJIEOaHUIA.
HaGmonenue pezonanca. IIpoBenenue
JKCIIEPUMEHTA!

UCCJIEZIOBAHNE 3aBUCUMOCTH ITEPUOJA MAJIBIX
Kosie0aHuil rpy3a Ha HUTU OT JJIMHBI HUTH U MacCChI
rpy3a; UCCIIEIOBaHNE IEPEMEHHOr0 TOKA B LIETIH U3
I10CJIEI0BATENBHO COEAMHEHHBIX KOHIEHCAaTOopa,
KaTyIlIKU U PE3UCTOpa.

OneHka aOCOJIIOTHBIX U OTHOCUTEIbHBIX
MOTpeIIHOCTeN U3MepeHn (Pru3nuecKruX BEIUYuH.
OObscHeHNe PUHITUIIOB ACHCTBHS U YCIOBUI
6e301acHOro MPUMEHEHHUS SJEKTPUIECKOro 3BOHKA,
reHepaTopa nepeMeHHOro ToKa, TMHHUM
3JIeKTpoIiepenay.

Peuienne pacy€THbIX 3a/1a4 C IBHO 3aJJaHHON
($U3NYECKON MOZIENBIO C UCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJI, O CHIBAIOIINX
MEXaHUYECKUE U 3JICKTPOMATrHUTHbIE KOJIEOAHNUS.
Onucanue MEXaHUYECKUX U IEKTPOMArHUTHBIX
KoJIe0aHUI € MCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: MIEPUOJI ¥ YacToTa KojeOaHuH,
aMIuIMTyJa U Qasza KonedaHuil, 3apsa U cuila ToKa

B FAPMOHHUYECKUX JIEKTPOMArHUTHBIX
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IIOBCEIHEBHOM KU3HU.
TexHuueckne yCTpOMCTBA M IMPAKTHYECKOE

[IPUMEHEHUE:! AJIEKTPUYECKUU 3BOHOK,
TeHepaTop  IMEPEeMEHHOro  TOKa,  JIMHUHU
3JeKTporepeaad

KoJICOaHUSX.

Pemenne kauecTBEHHBIX 331a4 € OMOPOM Ha
M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH,
OITMCHIBAIOIINE MEXaHHYECKHE U

AJIIEKTPOMArHUTHBIE KOJICOaHUSI.

PaGoTa B rpynmax npu miaHUpOBaHUU, TPOBEICHU T
Y MHTEPIIPETALIMU PE3YIHTATOB OIBITOB, U AHAJIN3E
JIOTIOJTHUTEIHHBIX UICTOYHUKOB HH(POPMAIIHH 110 TEME

MexaHnueckue u
3JEKTPOMArHUTHBIE BOJIHBI

MexaHnu4eckue BOJIHBI, YCIOBUS
pacnipoctpanenus. [lepuoza. Cxopoctsb
pacpocTpaHEeHHUs U JJIMHA BOJIHBI.
[Tonepeunblie U NPOAOJILHBIE BOJIHBI.
WNuTtepdepennus u audpakuus MeXaHUUECKUX
BOJIH.

3ByK. CkopocCTb 3ByKa. [ pOMKOCTB 3ByKa.

BricoTa Tona. TemOp 3ByKa.

DJIeKTpOMarHUTHHIE BOJIHBI. YcaoBus
U3ITy4CHUS

AIEKTPOMAarHUTHBIX BOJIH. Bzaumnas
opueHTanus BekTopoB E, B, VvV B
ANEKTPOMArHUTHON BOJIHE. CaoiicTBa

JIEKTPOMArHUTHBIX BOJIH:

OTpaXkeHHe, MpeoMIIeHHEe, MOoJsIpU3aIus,
mudpakuus, uHTeppepeHuus. CKOpOCTh
JIEKTPOMATrHUTHBIX BOJIH. [lkana
AJIEKTPOMAarHUTHbIX BOJIH. llpumeHeHue
JJIEKTPOMATrHUTHBIX BOJH B TEXHUKE U
Oobity.  IlpuHUOMOB  pagMoCBSI3M U

TEJIEBUICHUS. Paguomokamust.
DIIEKTPOMArHuTHOE 3arpsi3HEHUE
OKpyXaromend  cpenpl.  TexHuyeckue

W3ydenue o0pa3oBaHus U paclpoCcTpaHEHHs
MOTEPEYHBIX U MPOOJIbHBIX BOJH. Habmronenue
OTpakKeHUsl W MPETOMJICHUS, UHTepHEPEHIIUU U
nupakuu Mexannueckux BonH. Habmonenue
CBS3U I'POMKOCTH 3BYKa U BBICOTBI TOHA C
aMIUIMTYJIOM U 4aCTOTOM KosiebaHuil, 3ByKOBOTO
pe3oHaHca.

HccnenoBanue CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH:
OTpaKeHHE, MPEJOMIICHHE, MOJIIpU3alus,
nmubpakmus, nHTepdepeHius. M3yueHne ycinoBui
W3JIy4Y€HUSI DJICKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTaIu BeKTopoB E, B, v B
IEKTPOMAarHUTHOU BoNHE. 3ydyeHue npuMeHeHust
AJNIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.
OObsicHeHHE TPUHIUIOB JAEWCTBUA U  YCIOBUH

0e30macHoro MIPUMEHEHUS MY3BIKQJIbHBIX
WHCTPYMEHTOB, YJbTPa3BYKOBOW JMarHOCTHKH B
TEXHUKE M MEIWIIMHE, pajapa, paadonpHEMHHKA,
CBY-nieun.

Pemenne pacy€THBIX M KA4YECTBEHHBIX 3aJlady C

TEJIEBU30pa, AHTCHHBI, TeledoHa,
OIOpPOM HAa W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH,

OIMUCBIBAIOIIKUEC PACHPOCTPAHCHUEC MCXAHUUYCCKUX H
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yCTpoiicTBa u MIPaKTUYECKOE
MIPUMEH CHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YIbTPa3ByKOBast
JIMarHOCTUKA B TEXHUKE U MEIULHHE,
pamap, paIWMONPUEMHUK,  TEIEBU30D,
aHTeHHa, Tenedon, CBU-neun

3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanre H(GOPMAIMOHHBIX TEXHOJIOTHI IS
MOKMCKA, CTPYKTYpPUPOBAHUS, UHTEPIIPETAIIUU 1
MPEICTaBICHUS HHPOPMAIIMK TP MMOJTOTOBKE
cooO1IeHni 00 MCIOIB30BAaHUU 3JIEKTPOMATrHUTHBIX
BOJIH B TEXHUKE. YUacTue B JUCKYCCUU

00 2JIEKTPOMAarHUTHOM 3arpsi3HEHUH OKPYKAFOIIICH
Cpellbl.

PaGoTa B rpynmax npu riaHupOBaHUH,

MIPOBE/IEHNU U UHTEPIPETALNH PE3yJIbTaTOB

OIIBITOB Y aHAJIN3€ JOIOJHHUTEIbLHBIX

HMCTOYHUKOB MH(POPMAIINH TIO TEME

Onrtuka

11

I'eomerpuyeckas onTuka.
IIpsiMmonuHeiiHOE  pacnpoCTpaHEHHE
cBeTa B OjHOpoaHOM cpene. Jlyu
cBeTa. TOYEUHBIM HCTOYHUK CBETA.
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
cBeta. Ilocrpoenune uzoOpaxeHuii B
IJIOCKOM  3€pKaJie. [Ipenomnenne
cBeTa. 3aKOHBI MPEIIOMJICHHS CBETa.
AOCOTIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHEe
OTpakECHHUE. [IpenenbHbIIA yroJa
MOJIHOI'O BHYTPEHHET 0 OTPaKEHUS.

Hucnepcusi cBeta. CnoxHBIA cocTaB 0enoro

cBera. L{Ber.

Coluparonye u pacceuBaroe JIUH3bI.
Tonkas nmuH3a. POKYCHOE PACCTOSHUE U
ONTUYECKAs CHJIa TOHKOH JINH3BI.
[TocTpoenune N300pakCHHUI B COOMPAIOLITUX

W3yudeHue siBJIEHUS TOJHOIO BHYTPEHHETO
OTPa’KEHUs, €ro MPUMEHEHUS B CBETOBO/IE.
N3yuenue moeneil MUKpOCKOIA, TEIECKOIA.

[lonyuenne cmnekTpa ¢ TNOMOLIBID MPU3MBI U

TU(GPaKIIMOHHOM PeIIETKHU.

W3mepenne mokasatessi MpelnoMIICHHs CTeKIa.
HccnenoBanue cBOMCTB H300pakeHUI B JIMH3AX.
OOBbsicHEeHNE IPUHIIUIIOB ASHCTBYS U yCIOBUI
0e30MacHOr0 NPUMEHEHUs OYKOB, JIYIbl,
¢doroannapaTa, IpOEKIIMOHHOIO anmapara,
MHUKPOCKOIIA, TEJIECKOIA, BOJOKOHHON ONTUKH,
TU(GPaKIMOHHON PEeLIETKU, MOISPOUIA.
Pewienue pacu€THbIX 3a1a4 C SIBHO 3a1aHHOMN

(bU3NYECKOI MOZIETIBIO C UCIOJIb30BAHHEM
OCHOBHBIX 3aKOHOB U (hOpMYJI T€OMETPUY €CKOM
ontuku. [locTpoenue u onrcanue n300paxeHus,
CO371aBa€MOr 0 MJIOCKUM 3€pKajioM, TOHKON JIMH30M.
PaccmoTrpenune  mpenenoB  NMPUMEHUMOCTH
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Y pacceuBaronux JuH3zax. Gopmysa TOHKON
JIMH3BL. YBEINMYECHUE, JaBaeMOC JIMH30M.
IIpenensl TPUMEHUMOCTH F€OMETPUUYECKOM
ONTHUKH.

BonnoBas ontuka. Uatepdepenius ceeta.
KorepeHnTHble HCTOYHUKU. Y CITOBUSA
HaOI0ICHHUSI MAKCHMYMOB 1 MUHUMYMOB B
UHTEPPEPEHIITMOHHON KapTHHE OT JABYX
CcHH(A3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Hudpakuus ceeta. udpaknronnas pemeérka.

VYcnoBue HaOMOEHNS T1aBHBIX MAKCUMYM OB
P MaJ€HUH MOHOXPOMAaTHYECKOIO CBeTa Ha
nudpaxkoHHyto pemérky. [lonspuszanns
cBera. TexHnueckne ycTponcTBa u
IPAaKTHYECKOe NPUMEHEHHE: OYKH, JyIa,
¢doTroanmnapaT, IPOESKIIMOHHBIN annapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA,
nudpaknoHHas pEmETKa, OJISTPOUT

FeOMETPUYECKON OMTUKH.

PacniosHaBanue pU3HYECKUX SBJICHHH B ONBITaX U
OKpY’KarOILEH )KU3HU: IPSIMOJIMHENHOE
pacnpocTpaHeHue CBETa, OTPaXKEHUE, IPEIOMIICHHE,
uHTephepeHus, AUPPaKIKs U MOIIpU3aLUsI CBETa,
nucnepcus cseta. M3zydenne ycnoBuit HaOmo1eHUS
MaKCUMYMOB U MUHUMYMOB B HHTEp(EpEeHIINOHHON
KapTUHE OT ABYX CHH(A3HbIX KOre€PEHTHBIX
HUCTOYHHUKOB.

VYcioBue HaOIOAEHNS ITTaBHBIX MAKCUMYMOB IPU
1aIecHU MOHOXPOMAaTUYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PeIETKY. AHAIN3 ONTUYECKUX
SBJICHUH C UCII0Jb30BAaHUEM 3aKOHOB: 3aKOH
IPSMOJIMHEHHOT0 PacIPOCTPAHEHHUS CBETA, 3aKOHBI
OTPa’KEHUS CBETA, 3aKOHBI MPETOMIICHHS CBETA.
Onucanue ONTUYECKUX SBJIEHUIN C MUCIOJIb30BAHUEM
¢u3nyecKknx BeTUUUH: (POKYCHOE PACCTOSIHUE U
OINTHUYECKAs CUJIA JINH3bI

Pa3zaen 3. OcHOBBI crielMAJILHOM

TeOpHH OTHOCUTEJBbHOCTH (nasee — CTO)

OCHOBBI CcrielHaILHON
TEOPUH OTHOCUTEIILHOCTH

3

I'paHKLIBI TIPUMEHMMOCTH KJIACCHY ECKOU
MexaHUKH. [TocTynaTel crienyanbHON Teopun
OTHOCUTEIBbHOCTH: MHBAPUAHTHOCTb MOZYJIS
CKOpPOCTHU CBE€Ta B BaKyyMe€, IIPUHLIUII
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTD

OJJHOBPEMEHHOCTHU. 3aM€eUIEHUE BPEMEHU U
COKpAIlEHHE JJIMHBI. DHEPrUs U UMIIYJIbC
PEIATUBUCTCKON yacTULIbl. CBsI3b MACCHI C
SHEPruer U UMITYJIbCOM PENATUBUCTCKON
YaCTHI[bl. DHEPrusi MOKOs

Pemenue kauecTBEHHBIX 33724 C OMOPOM Ha
n3ydennble nmocrynatel CTO.

Hcnonp3zoBanue WHGOPMAIIMOHHBIX TEXHOIOTUN IS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU 1
npeacTaBiIeHus HH(GOPMaLUY IPU 0T OTOBKE
coOO1IEeHHH 0 rpaHUIIaX MPUMEHUMOCTU
KJIaccuyeckoil Mmexanuku u ocuosax CTO
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Pa3znen 4. KBanToBas pusuka

DneMeHThI KBAaHTOBOM 5 ®ortonsl. Popmyna Ilnanka cBsa3u sHeprum | HaGmonenue Gporodddekra Ha yCTaHOBKE C
ONTUKH (hoToHa ¢ ero 4acToToM. LIMHKOBOH IIacTUHOW. M cecnenoBanue 3aK0H OB
DHeprusi 1 UMIyJIbC (HoToHA. BHemHero GorodddekTa.
OTKpbITHE U UCCIICIOBAHUC OObscHEeHNE OCHOBHBIX MPUHITUIIOB A€ CTBUS
porosdpdexra. Onwiter A.I'. CTonerona. TEXHUYECKUX YCTPOICTB, TAKUX KaK: (POTOINEMEHT,
3akonbl GoTodddekra. YpaBHeHUE dboToaTUMK, COTHEUHAst OaTapes, CBETOANO; U
Oiinmreiina 1t Goroddpdexra. ycIoBHil UX 6€3011aCHOrO MPUMEHEHHUS B
«Kpacnas rpanuna» ¢potosaddekra. JlaBneHue | NPaKTHUECKOU KU3HH.
cseta. OnwrTel I1.H. JIeOGenesa. Pewienne pacu€THbIX 3a/1a4 C IBHO 3a1aHHOMN
XUMHYECKOe nelicTBre CBeTA. (bU3NYECKOI MOIETIBIO C UCIOJIb30BAHHEM OCHOBHBIX
Texuuyeckue ycTporucTBa U NPaKTHYECKOE 3aKOHOB U (pOpMYJ KBaHTOBOI onTukU. Perenue
MpUMEHEHHE! (OTODIEMEHT, POTONATIHK, Ka4eCTBEHHBIX 33/1a4 C ONOPON Ha H3yYEHHBIE
coJIHEUHasi ObaTapes, CBETOIUO] o
3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOH OINTHKHU.
PacniosHaBanue GU3NYECKUX SBJICHUH B Y4COHBIX
omnbiTax: GoTOIEKTpHUUEeCcKuil 3 PeKT, cBeToBoE
JIaBJICHUE.
Omnucanne N3y4eHHBIX KBAHTOBBIX SIBICHHUH U
MIPOIIECCOB C MCIOIb30BaHUEM (PU3HUECKHUX
BEJIMYUH: CKOPOCTH DJICKTPOMArHATHBIX BOJIH,
JUTMHA BOJIHBI U 4aCTOTA CBETA, SHEPTHsI U UMITYJIbC
¢doToHa
Crpoenue aroma 4 Mopnens  atoma  Tomcona.  OmnbIThI Nzyuenue monenu onsita Pezepdpopaa. [lposenenue
Pezepdopna mo paccesHuro  O-YACTHII. AKCIEPUMEHTA I10 HAOJII0ACHUIO IMHEHYaToro

[InanerapHas monens atoma. IlocTynaTer
bopa.

N3nyuenue u nornomieHre GoToHOB mpu
NEPEXO/I€ aTOMa C OAHOTO YPOBHS SHEPrUu Ha
npyroi. Bunsl cnexktpoB. CriekTp ypoBHEMH
SHEPruM aToOMa BOJOPOJA.

criekTpa. OneHka abCOMOTHBIX U OTHOCUTEIIBHBIX
MOTPEIIHOCTEN U3MEPEHUH (PU3NYECKUX BEITUYHH.
N3yuyenune monenu atoma: ToMcoHa, miIaHeTapHOU
MOJIeNI aToMa, MoJienu atoma bopa.

N3yuenue cnekTpa ypoBHEH SHEPruu aTroma
Bostopoza. OObsCHEHNE IPUHIIUIIOB 1EHCTBHS U
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BosnHoBrle cBolicTBa YacTull. BoOJHBI 1€
Bbpoiins. KopnyckynsspHOBOJIHOBOM 1yaan3M.
CHoOHTaHHOE U BBIHYK/IEHHOE U3JIyYEHHE.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE
IIPUMEHEHHE!

CIEKTpaJbHBIA aHAIIN3

(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED

ycioBUi 6€30I1acCHOro MPUMEHEHHS CIIEKTPOCKOIIA,
Ja3epa, KBAHTOBOI'O KOMIIBIOTEPA.

PerieHne kauecTBEHHBIX 3a/1a4 C OMOPOMN Ha
M3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
¢uznyeckue siBiaeHus no reme «CTpoeHre aTomay.
Pacno3naBaHue pu3nueCcKUX SBICHUN B y4€OHBIX
OMBITaX: BOSHUKHOBEHHE JIMHEIYaToro CreKTpa
U3IydeHus. AHaJIU3 KBaHTOBBIX IPOLIECCOB U
SBJICHUH C UCIOJIb30BaHUEM NOCTYyIaTOB bopa

ATOMHOE PO

DKCIEpPUMEHTBHI, 10Ka3bIBAIOIINE CI0KHOCTh
CTpOEHUS sA1pa.

OTKpbITHE paIiOaKTUBHOCTH. ONBITHI
Pesepdopaa no onpenenenuio cocraBa
paanoakTUBHOro u3inydyeHus. CBolicTBa anbda-
, 0eta-, ramma-usnydenus. Biausiaue
pPaZlMOAKTUBHOCTH HA KUBBIE OPraHU3MBI.
OTkphITHE IPOTOHA U HEUTPOHA.

HyxnonHas Mmogens siapa
[eiizenOepra-lBaHeHKO.

3apsn aapa. MaccoBoe uncio aapa.

N3oTomnsl.

Anbda-pacnaa. DNeKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnaz. [lammanznydyenue. 3aKoH
PaaMOaKTHUBHOIO paclaja.

DHeprusi CBsA3U HYKJIOHOB B sIJpe€.

SAnepubie cuibl. JleexT macch siapa.

S nepueie peakuuu. [lenenue u CHHTE3 siaep.
SAnepHsbiit peakTop. TepMosaepHblil CHHTES.
[TpobGyieMbl 1 IEPCTIEKTUBHI SAEPH O
SHEPreTHKH.

OKOJIOrMY€CKHUE aCIEKTHI A1€PHON IHEPIETUKH.

N3yuenue 3KCIEPUMEHTOB, JTOKa3bIBAOLIUX
CIIOKHOCTb CTPOEHHSI aTOMHOTO sI/Ipa.
UccnenoBanue TpekoB yacTull (110 TOTOBBIM
¢dororpadusam). 3ydenue sepHbIX CUI,

SJIEpHBIX PEaKLUi CUHTE3a U pacnajia,
TEPMOSIIEPHOTO CUHTE3A.

N3yuenune nykiaonHoi monenu sipa [ eiizenbepra-
NBanenko. OObsICHEHHE YCTPOUCTBA U
MIPUMEHEHUS J03UMeETpa, KaMmepsl BuiibcoHa,
SZIEPHOT'O PeaKkTopa, aTOMHON OOMOBI.

Pewenue 3aau ¢ onopou

Ha [OJIyYEeHHbIE 3HaHUS, B T.4. O 3apsJle€ U MacCOBOM
qucle sapa.

Pacno3naBanue pu3nueckux sBIEHUI B yUeOHBIX
OIBITaX U B OKPYKarollel )KMU3HU: €CTECTBEHHAS U
HCKYCCTBEHHAs paJMOAKTUBHOCTL. Onincanue
KBAHTOBBIX SIBJICHUM U IIPOLIECCOB C
UCIOJIb30BaHUEM (PU3NYECKUX BEJUUMH: IEPUOA
MoJIypacraia, YJHEPrust CBsI3U aTOMHBIX e,
nedekT Maccel sipa. AHaIM3 MPOLIECCOB U SIBICHUH
C HCMOJIb30BAHUEM 3aKOHOB U ITOCTYJIATOB: 3aKOH
COXPAaHEHMS JIEKTPUUECKOTO0 3apsiia, 3aKOH
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OnemeHTapHble YacTUIbl. OTKpbITHE
HO3UTPOHA.

Metozas! HaOIIOEHUS U PETUCTPALIUU
3JIEMEHTApHBIX YaCTHUIL.

OyHAaMEHTAJIbHBIE B3AUMO/IE CTBHUSI.
EnvHcTBO u3mueckoil KapTUHBI MUDA.
TexHuueckue ycTpoicTBa U MPaKTUIECKOe
IIPUMEHEHHE: 103UMeTp, Kamepa Bumnbcona,
SIEPHBIA peaKkTop, aToMHass bomOa

COXpaHEHHsI MacCOBOT0 YKCa, MOCTynaThl bopa,
3aKOH PaJuOaKTUBHOIO pacraja.

VYyactue B pabote KpyTJIOTO cToJia

«DyHnameHTanbHbIe B3auMoneiicTBHs. EauHCTBO
(bU3NYECKOI KapTUHBI MUPA».

Hcnonbp3zoBanue WHGOPMAIIMOHHBIX TEXHOIOTUN IS
MOKMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUU 1
npeacTaBieHus HH(GOpMalUY IPU OAT OTOBKE
COOOIIEHUI O IPUMEHEHUH 3aKOHOB KBaHTOBOM
(GU3MKH B TEXHUKE U TEXHOJIOTHSIX, IKOJOTHYECKUX
aCIEKTax sEPHON SHEPIreTUKHU

Pa3znen 5. DjieMeHTBI aCTPOHOMMH U ACTPOPU3MKH

DeMeHTbl aCTPOHOMUH U
acTpopu3UKu

2

Ortarnsbl pa3BuTusa actpoHoMuu. [IpukinagHoe u
MHUPOBO33pPEHUYECKOE 3HAUYEHUE aCTPOHOMUMU.
Bun 3B&pnoro Heba. Co3Be3aus, spKue
3BE3/IbI, MJIAHETHI, UX BUIUMOE IBUKCHHE.
CosiHeyHas cucrema.

Connne. ConHeyHas akKTUBHOCTb.

Ucrounuk sueprun ConHna u 38€31. 3BE3/bI,
UX OCHOBHBIE XapakTepucTuku. Jluarpamma
«CIIEKTpaJIbHBIN KJIACC — CBETUMOCTh». 3BE3/1bI
IJIaBHOM OCIIEI0BATEIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb) JJIs 3BE3]] TJIaBHOU
nocJie[oBaTeNbHOCTU. BHyTpeHHee cTpoeHune
3BE31. CoBpeMEHHbIE NPECTAaBIECHUS O
MPOUCXOXKIECHUH U 3BoonnK CoHIA U
3BE3/. DTAallbl )KU3HU 3BE3].
Mineunsit  Ilyre — nama [anakTuka.

Ilonoxxenne wu aBmwxkenne CoiaHIia B

T'anaktuke. THUIIBI ralaKTHK.

[TonroroBka cooOuieHuit 00 3Tanax pa3BUTUS
ACTPOHOMMH, O MPUKJIIATHOM U MUPOBO33PEHYECKOM
3HAYEHUH aCTPOHOMUU, O METOJAX MOJIYYEHUS
Hay4HbBIX aCTPOHOMUYECKUX 3HAHUU, OTKPBITUSX B
COBPEMEHHOW aCTPOHOMUH.

N3y4yeHune cOBpeMEHHBIX IPEICTABJICHUN O
MPOUCXOXKJIECHUH U 3BOMIOINKM COJTHIIA U 3BE3I.
N3ydeHne TUIIOB TralakTHK, paAuOralakTUK 1
KBa3apoB.

N3yyenune nBmxeHus HEOECHBIX TEJ, HBOIIOIUN
3B€371 1 BeenleHHOo, poLeccoB, MPOUCXOASIINX B
3BE37aX, B 3BE3IHBIX CUCTEMAaX, B
MEXTaIAKTHYECKOM cpefie, MacITaOH ol
cTpykTypsl Beenennoil. O0bsicHeHue
pacupenusi BceneHHOM HA OCHOBE 3aKOHA
Xa606ma. [ToaroroBka k 006CyX/1€HUIO
HEepeIIeHHBIX MpodiieM acTpoHomuH. [IpoBeneHue
HaOIIOCHUI HEBOOPYKEHHBIM TJIA30M C
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PanuoranakTuku U KBa3apshl.

YeépHeble ObIpHI B Alpax ralakTuk. Beenennas.
Pacmmpenue Beenennoii. 3akon Xa606ma.
Paszberanue ranaktux. Teopust bonbioro
B3pbIBa. PenMKTOBOE H3ITyueHuE.
MacmrabHas cTpykTypa BeeneHHOM.
Mertaranaktuka. Hepeménnbie mpoOieMbl
aCTPOHOMUU

KCIIOJb30BaHUEM KOMITbIOTEPHBIX MTPHIIOKEHHUI
TSl OTIPE/ISIICHHUS TTOJI0KEHUST HEOeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBEpHOro NoNyIlapus U IpKue
3BE3/IBI.

[TpoBenenne HaOmoneHUH B Teneckon JIyHBI,
mna”er, Miueunoro [Iyrtu. Yuacrue B tuckyccuu o
HEPEIICHHBIX MPobJIeMax acTPOHOMHUHU

Paznen 6. O6o0miaroiee nmoBTop

CHHuC

Obo01aronee NOBTOpEeHUE 1 O0600111eHNE U cUCcTeMaTU3aLUs COJEpKaHUSL VY4actue B IUCKYCCUH O POJIH (PUBUKH U
paszenoB Kypca «MexaHukay, aCTPOHOMHH B Pa3NIMYHbIX chepax AesITeTbHOCTH
«MonekysipHast pu3nKa 1 TEPMOAMHAMUKAY, | yenoBeka. [10Ar0TOBKA COOOIIEHHI O MecTe
«DQnexkTpoauHamMuKkay, «KonedaHus 1 BOJTHBIY, DM3HUECKON KapTHHBI MUPA B PALY COBPEMEHHBIX
«OCHOBBI CHIEHATBHON TEOPUH NPe/ICTABNEHHUIT O IPHPOIE
OTHOCHTEIBHOCTH Y, «KBaHTOBas Gpu3nKay, .

Brimonnenue yueOHBIX 3aJlaHuM,
«JIeMEHTHI aCTPOHOMUU U aCTPOPUIHKI».
JIEMOHCTPUPYIOIINX OCBOEHHE OCHOBHBIX
Ponb ¢pusukm u actpoHoMuu B .
. . MNOHATUH, (U3MUECKUX BEIMYMH M 3aKOHOB
9KOHOMUYECKOM, TEXHOJIOTMYEeCKOii,
. . Kypca HU3HKH
COIMAJIbHOM 1 3THYeCcKOol chepax 0
JESITEIbHOCTU Y€I0BEKA, POJIb U MECTO 10-11 xnaccos
($U3UKH U ACTPOHOMHUU B COBPEMEHHOI
Hay4yHOU KapTHHE MUDA, 3HaUCHHE
OIMCATENIbHOM, CUCTEMAaTU3UPYIOLIEH,
O0BSICHUTENILHON U IIPOrHOCTUY €CKOM
byHKIMH GU3nIEcKoit Teopuu, poib
¢du3nyeckoil Teopuu B OpMUPOBAHUU
IpEeACTaBICHUN O GU3NYECKON KapTUHE MUPA,
MeCTO (PU3UYECKON KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAaYUHbIX
MpeJCTaBICHUN O IPUPO/IE
OBIIEE KOJIMYECTBO 68
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YACOB I10

[TPOTPAMME
TemaTu4eckoe MIAHUPOBAHUE
10 xaacc (68 yacon)
Ne Tema ypoxka ConepxaHnue Kou-so
n/m yp AP 4acoB
du3nka 1 00BEKTHI €€ N3YUCHUSI. Beenenue. Metojbl HayuyHOro nosHanus. @usrnka — Hayka o npupoje. Poib
MeTo/1bl HAy4YHOT'O UCCIIEIOBAHUS B SKCIIEPUMEHTA B U TEOPUHU B MPOIIECCE MO3HAHUS IPUPOIbl. MoaenupoBanue
1 ¢dusuke. ¢usnyeckux sByeHUH U npoueccos. Hayunble runoressl. ®u3nyeckue 3aKOHbI. 1

I'panuiisl npuMeHUMOCTH (pr3HUecKrX 3aKOHOB U Teopuil. [IpuHImn
cooTBeTCTBHSI. OCHOBHBIE 3JIEMEHTHI (PU3UYECKON KapTUHBI MUpA.
Tb HA YPOKAX ®U3UKMU.

42



N3mepenne pusnyeckux BeJTMYNH.

®duznueckue BeJnuruHbl. OU3NYECKUE 3aKOHBI U Teopuu. 3mepeHue

2 ¢buznyeckux BenuuuH. [IpsiMbie 1 KOCBeHHbIE u3MepeHus. [lonsatue
MOTPELIHOCTU U3MEPEHHUS.
MEXAHUKA. KHHEMATHKA. MexaHn4eckoe aBuxeHue Tena. lNpamonMHenHoe ABMXeHWe Tena.
PaznuvHblie cnioco0bl onucaHus Cuctema otcyerta. PaziinyHble cioco0bl ONMUCAHUSI MeXaAHUYECKOTO
3 MEXaHUYECKOIr0 ABUKEHHS. aBuxkenusi. Tpaekropus. IloctynareabHoe ABuskeHue. BpamareabHoe
aBukenue. U3 ucropum pasBurus PU3NKH ¥ TEXHUKH.
4 Ilepememenue. Paxunyc-Bexkrop. Panuyc-Bektop u ero npoekuuu. [Ipoekuuu BekTopa nepemMenieHms.
PaBHOMepHOE NpsAMOIMHEHOE PaBHoMepHoe npsiMoJinHeliHoOe ABHKeHHe. CkopocTs. IlyTh. I'padnueckoe
5 ABMIKEHUE. npeJacTaBjieHle PABHOMEPHOI'0 NPSIMOJIMHEIHOTO IBUKEHUSI.
J{BMKeHUE Tes1a HA IVI0OCKOCTH. Omnpenenenue NOJ0XKEHHUS Tela Ha MI0CKOCTU. CKOPOCTh ABUKEHUS Tejia MpU
5 Cpennsisi ckopocTb. MrHOBeHHas1 MIPOU3BOJILHOM JBUKEHUHU. MrHOBEHHAasi CKOpocTh. CpeHsisl yTeBasi CKOPOCTb.
CKOPOCTb.
Yckopenue. PaBHOyCKOpeHHOE Cpennee yckopenre. MrHOBEHHOE yCKopeHHe. PaBHOyCKOpeHHOe
NPSIMOJIMHEHHOe IBH KEeHHE. npsiIMOJIMHEWHOe nBrkeHne. [ paduueckoe npencraBieHne paBHOYCKOPEHHOTO
7 MpsIMOJIMHEWHOro JBIKeHus. KoopauHara u paanyc-BeKTop mnpu
PaBHOYCKOPEHHOM JIBUKECHHH.
JIP Nel. HccaenoBanue BerimonHsieTcs mo onucaHuio B yueoHuke, ¢.371.
8 PAaBHOYCKOPEHHOI'0 NPSIMOJITHHEHHOT 0
JABHKEHHUSI.
CBo0oaHOE nMajeHue TeJl. Omnprtel Nanunes. Yckopenue cBoOoaHoro najaenus. CBoO0HOE MaieHuE Tell
9 0e3 HayaJIbHOI CKOPOCTH.
10 JIP Ne2. MiccnenoBanue NBYXKCHUSI Tella, | BBIMOMHsAETCS 1O ONMKUCAaHUIO B yueOHUKe, ¢.374.
OpOIICHHOT'O0 TOPU30HTAIILHO.
11 OTHOCHUTENBHOCTh MEXaHUYECKOI0 OtHOCUTENbHOCTH ABMKeHUS. [IpeoOpasoBanus [anumnes v UX CIEICTBHSL.
JIBIDKCHHUS. 3aKOH CJIOKCHHS CKOPOCTEH. | 3aKOH CIIOKEHHUS CKOpocTel. AOCOII0THAS CKOPOCTb.
12 | KuneMaTHKa JBHKEHHSI 110 JIBr>xeHue no okpykHocTU. KuHemaTnueckue XxapakTepuCTHKUA PaBHOMEPHOTO
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OKpPYKHOCTH.

IBUKEHU Tena 0 OKpykHocTU. LleHTpocTpeMuTe/IbHOE YCKOPEHHe.
HanpasieHue eHTpOCTPEMUTEIBHOIO YCKOPEHUs, GOpMyJia JIJIsl BBIYUCICHUS
ero monyis. [lepuon u yacTora oOpaleHusl, yriioBas U JUHEHHAs CKOPOCTH.
CBs13p MEXy JIMHENHOM U YIJIOBOH CKOPOCTSMM.

JIP Ne 3. M3yyenue nBUKEHHS Tea MO

BrimonHseTcs no onucaHuio B yuebHuke, c. 376.

13 | OKpyXHOCTH MOJ IEUCTBUEM CHII 1
YOPYTOCTH U TSAKECTH.

14 IIpoBepka 3HaHUM 11O pas3aeny Pemenue 3anay, Tecrt o teme. 1
«Kunematuka»
MEXAHHUKA. IUHAMHUKA. Monens MaTepranbHON TOUKH B MEXaHUKE. 3aKOH uHepuuu. [1epBblii 3aK0H

15 I1epBeiit 3akoH HproTOHA. HeroToHa. ['eonieHTpryeckas v relMoUeH TPUUECKas CUCTEMbI OTCUETA. 1
Wuepruanbabie cucteMbl otcuera. Cuna. | CBoboanoe teno. Cuna. U3mepenue cunbl. CBS3b MEXKAY YCKOPEHHEM U CUJION.
[TpyHIMI CyNIepnO3ULHU CUJL. [TpyHIMI CynIepIO3ULIMY CUJL
HNueprHocTh. Macca. Bropoii 3akon NueptHocth. Macca. Bropoii 3akoH Hetotona. 3mepenue maceol. Enuaumnbt

16 Hebrotona. Tpernii 3akon HeoToHA. cwibl 1 Macceel B CU. B3aumoperictBue tein. Tpetuit 3akon Hetotona. [TpuHumn 1
ITpuHiun otHocuTenbHOCTH ["amuies. otHOocuTenbHOCTH ['amuiies. OcHoBHas (IpsiMast) M oOpaTHas 3aJa4ll MEXaHHUKH.

17 Pemienus 3a1ay Ha npuMeHEHHE 3aKOHOB | PemieHus 3a1a4 Ha npUMeEHeHne 3aKkoH0B HproToHa. 1
HeroToHa.
Cuita BCEMHUPHOTO TATOTEHUA. 3aKOH 3aBHCHMOCTB CHJIBI TATOTEHHsSI OT Macchl Tell. 3akoHbl Keruepa. 3akoH
BCEMUPHOTO TAroTeHus. Cuia TSKECTH. BCEMUPHOTO TAroTeHUs. [’ paBuTaninoHHas nocrosinHasa. Cuiia tsoxectu. LlenTp

18 | JIBmW>KeHME MCKYCCTBEHHBIX CITyTHUKOB TSDKECTH Tella. Y CKOpeHHe CBOOOIHOr 0 NMaJeHHsl. 3aBUCUMOCTb YCKOPEHUs 1
3eMiu. CBOOOJIHOT O MMaJIeHUs OT BBICOTHI HAJl IOBEPXHOCTHIO 3eMJIH. [IBHkeHMN e

UCKYCCTBEHHBIX CHYTHUKOB 3EMJIN.

19 | Cuna ynpyrocru. 3akos ['yka. Cuna ynpyroctu. 3akoH ['yka. 1

20 | Bec tema. HeBecomocTs. [leperpysku. Bec Tena. Heecomocts. I1eperpysku. Pazdop pemienus 3aiaqu. 1
JIP Ne 4. ViccnenoBanue u3MeHeHUs Beca | BhImosHsAeTCes 1Mo ONKMCcaHuio B yueOHuUKe, ¢. 379.

21 | Tena mpu ero ABUKEHUHU C YCKOPEHUEM. 1

22 Cuuia TpeHusl. [Ipupona cunsl TpeHus. Tpenue nokos. TpeHue ckonbxeHus. Poisb cuit Tpenus. 1

23 JIP Ne 5. 3mepenue kodpdurmenta Brimonnsiercst mo onucanuio B yueoHuke, c. 381. 1
TPEHUS CKOJIbKECHHUSI.

24 | Pemienue 3aa4 Ha TPEHHUE. Pemenue 3anau Ha Tpenue § 20. 1

o5 IIpoBepka 3HaHUM 1O pas3aeny 1

«/InHamukay.
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3AKOHBI COXPAHEHMUS B
MEXAHMUKE.

Nmnyabce MaTepuaibHOW TOUYKH. BTOpoii 3aKOH ATMHAMMKH B
¢popmynuposke HoroTtona. U3MeHeHHe MMITYJIbCA CHCTEMBI TeJl

26 | UmMnyJbc MaTepHATbHON TOYKH. (MaTepuaIbHBIX TOYEK).
JApyrast popmympoBKa BTOPOro
3akoHa HploTOHA.
27 3aKOH COXpaHEHUsI UMITYJIbCa. 3akoH coxpanenust umnyibca (3CH). U3onupoBannas cucrema. PeaktuBHOE
PeakTHBHOE BHIKEHUE. nBikeHue. Paz0op pemenus 3anay.
enTp macc. IHouasmue yenmpa macc. Qasxenaronmx: B 3TOM ke § pa3odpath
28 CaMOCTOATENIBHO «AMnyabc cucmemobl Mmamepuaibrvlx moyek. Teopema
O JIBUKEHUU IIEHTPA Maccy.
Pa6oTa cuisel. Monaocts. KIT/] Onpeodenenue pabomul 6 pusuxe. OcHo8Hble c8olicmea pabomul
29 MeXaHu3Ma. cuavi. Enuanna padotel. Mowrocms. Equanna momuoctu. KIT/]
MeXaHu3Ma.
30 Mexannveckasi JHeprusi. Mexanuveckas dHeprusi. Kmnernueckasi sneprusi. CoiictBa
KuneTnueckasi JHeprusi. KHHETH4Y€eCKOM 3JHEePruu.
[ToTeHunanbHas SHEPrusi. [TorenunanbHas sueprud. [loTeHMaNIbHAs SHEPTUS B3aUMOJCHCTBUA TeJla U
31 3emun. Pabota cunbl ynpyroctu. HyneBoil ypoBeHb NOTEHIIMAIBHON SHEPIHU.
OTan4us TOTEHIHATBHON YHEPTUU OT KUHETUYECKOA.
3aKoH coXpaHeHHsI MeXaHUYeCKO Mexanuueckasn 3nepaus cucmemyvl. 3aKOH COXPAaHEHUS MEXaHUYECKOU
JHEpPruu. sHepruu. MI3MeHeHne MexaHn4eCKON SHEPTUH CUCTEMBI TIOJT J1€H CTBUEM
32 BHEIIIHUX CHJI. Y MEHBILIEHUE MEXaHUYECKOM DJHEPTUHU CUCTEMBI IO/ €U CTBUEM
BHEIIIHUX CHJI. YMEHBIIEHHE MEXAaHUYECKOM SJHEPTUHA CUCTEMBI IO/ 1EHCTBUEM
CHJI TPEHUSL.
33 3akpernieHne TeMbl «3aKOHbI Tecm no meme. Pazbop-6vib6op mem pepepamos no pazoeny.
COXPAHEHHUs] B MEXaHHUKe).
34 HroroBoe 3aHsTHE 110 3aKOHAM Ilpeocmasnenue peghepamos.
COXpaHEHUs YHEPTUH.
CTATHUKA. BAKOHBI TUAPO N PaBHOBecue maTepuanbHOl TOUKH. [lepBoe ycnoBre paBHOBECHS TBEPIOTO
35 | ADPOCTATHUKM. tena. Bropoe ycioBue paBHOBecust TBEpAoro teia. Pazdbop nmpumepa pemeHus
VYca0Busl paBHOBECHS TBEPIBIX TEJL 3a/1auu.
36 ;I:::(?BZ’CI:C:CT“ TBEPAOro Tesia. Buabl | Ilentp TsskecTH TBepaOro TeJa. anu)i PaBHOBECHS TBEPABIX TeJl.
: IIpuHUMII MUHHMYMA NOTEHIHAJIbHOM JHEPrum.
37 {_ﬁ‘:ﬁgﬁg? KHJIKOCTH B ra3ax. 3aKoH JlaBJjieHue kuaKocTH B razax. 3akon I[lackans. Pazoop npumepa pemenus

3agavdH.
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3akon Apxumena.

BritankuBaromas cuia. 3akoH Apxumena. Y CiaoBue IiaBanus Tein. Pazoop

38 pUMepa pelieHus 3aJa4u.

%/IE%{{/F(I)(YI‘/JIII?I[XII\-I/I%I;II( g’I’BHKA n Ocnosuble onoxkenuss MKT. Bpoynosckoe nuxenue. Judpysus. Cuibl
39 OCHOBHLIl[e I[O:J:IO)KCHI/IH. MOJIEKYJISIPHO- BIAUMONCHCTBHA MEILY MOJICKY TAMH.
KHHETHYeCKOIl TEOPUHU U UX ONBITHBIE
000CcHOBaHMH.

40 | O6ume XapakTepUCTUKH MOJIEKY.I. Macca monekynbl. KonmnuectBo Bemectsa. [locTostHHas ABoraapo.
Temneparypa. U3mepenue Makpockonuyeckue napaMeTpbl TEpMOJAMHAMHUYECKON CUCTEMBI. TeMmepaTrypa

41 TeMIIEPATyphl. u e€ n3mepenue. TermmoBoe paBHOBecHE. MOJIEKYISIPHO-KHHETUYECKOE
00BSICHEHHE TEMIEPATYPhI.

I'azoBbIe 3aKOHBI. AOCOJIIOTHASI IIKAJA | Mojespb HealbHOro rasa. N3orepmuueckuii mpouecc. 3akoH bois -

42 Temmeparyp. Mapuotta. M306aprsrii mpornecc. 3akon Ieii-JTroccaka. ['a3oBas mkana
temnepatyp. AbcomotHas temrneparypa. lllkana Kensuna. M3oxopHbrit
npouecc. 3akoH lapis.

BrinonHeHue ynpaxxHeHU HA Ta30BbIE Perrenue 3aaau Ha c. 209.
43 | 3QKOHBL 3HakoMmcTBO ¢ JIP Ne 6
«3ydyeHne u30TepMUIECKOro
porecca.
YpaBHEHHE COCTOSHUS UACANBHOrO ra3a. | YpasHeHue Knaneiipona. Ypasuenune Menneneea-Knaneiipona.
44 | 3nakomctBO c JIP Ne 7 «M3yuenue
YpaBHEHHS COCTOSIHHS MJI€AJIbHOTO Ta3ay.
45 OcnoBHoe ypaBHeHne MKT. Hasnenue raza B MKT. BeiBox ocHoBHOro ypasHenust MKT.
CpenHekBaipaTuyHasi CKOPOCTb.
Temneparypa u cpeqHsss KHHETHYECKas Temneparypa u cpenHss KUHeTH4eCKas SHeprus. OU3sndecKkuil CMbICI
46 | sHeprust XaoTU4ECKOro JBUKEHHS MOCTOSAHHOM bosbiiMaHa. 3aBUCUMOCTB J1aBJIEHUS Ia3a OT KOHLEHTPAIUU €ro
MOJIEKYJI. MOJIEKYJI M TeMIepaTrypsl. BHyTpeHHs s SHEprus 11eajibHOro rasa.

47 W3mepeHne ckopocTel MOJIEKyJI rasa. CKOpOCTbVTeHJ'IOBOFO JBUKEHUS MOJIEKYJI. DKCIIEPUMEHTAIbHOE ONpelesIeHNE
CKOpOCTEN MOJIEKYJI ra3a.

48 | CtpoeHue U CBOICTBA TBEPABIX TeI. Kpucramisl. AMopdHbIe Tena.

OCHOBBbI TEPMOANHAMMKMU. PaGoTa rasa B repmonunamuke. I'paduuaeckuii cmbics padboTel. KomuuecTBo

49 PaGora rasa B TepMOAMHAMUKE. TENJIOThI. Y IeJIbHAs TEIJIOEMKOCTh BEIECTBA.

KonunuectBo tennotel. YpaBHEeHUE

TEIIOBOro OajaHca.
50 | IlepBbliif 3aKOH TEPMOIMHAMHUKH. 3aKkoH coxXpaHeHHs 3Hepruu. HeBo3MOKHOCTh CO3/1aHMsI BEUHOT'O JBUTATENS.
51 | [IpumeHeHue nepBOro 3aKoHa W3oxopusrii mpomecc. M306apusiii mporecc. M30TepMudeckii mpoiecc.
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TCPMOAMHAMUKHU K U30IIPOLCCCaAM.

AnnabaTuyecKkui rmporecc.

HeoOpaTUMOCTh TEMIOBBIX IPOLIECCOB.

HeoGpaTtrMocTh TENIOBBIX MPOLECCOB B pHpoae. BTopoii 3akoH

52 BTopoii 3aK0OH TEpMOJUHAMUKH. TEPMOJIMHAMUKH.
53 TernnoBeie Mammubl. [{ukn KapHo. Tennoseie aABurarenu. [lpunuun aecTBus TemnoBoro apuratens. Maeanpuas
tensoBas MammHa KapHo. neanpHast X0J10/1MJIbHASI MAIIIMHA.
54 OKOJIOru4ecKne NpooIeMbl [Ipumenenue TennoBbIX ABUrarenei. TemnoBbie ABUTaTENIM U OXpaHa MPUPOIBL.
MCIO0JIb30BAHUS TEIJIOBBIX MAIIH.
N3MEHEHUE AT'PEI'ATHBIX Hcnapenune. Konaencanus. HacelmeHnHsi nap. JlaBieHue HaChIIEHHOT O Iapa.
55 COCTOSIHUM BEIIECTBA. [Iponiecc kuneHus KUAKOCTU. 3aBUCUMOCTb TEMIIEpaTyphl KUIIEHUS )KUIKOCTH
Hcnapenue v KOHAEHCALMsL. OT BHEIIHEr 0 JaBJCHMs. Y AelbHas TEIIOTa NapooOpa3oBaHuUs KUIKOCTH.
Hacpienssiii nap. Kunenume »xuakocTu.
BmaxnocTs Bo3ayxa. JIP Ne 8 XapaKTepuCTUKA BJIAXKHOCTH BO3yXa. MI3MepeHne BlIaXXHOCTH BO3oyXa.
56 | «/M3MepeHre OTHOCUTENBHON BIaKHOCTH | 3HAYEHUE BIAKHOCTH.
BO3JTyXa».
[InaBrneHue U KpucCTaIIU3alus BeulecTa. | [lnaBieHne KpucTamndeckux U aMopHbIX Ted. OObsICHEHHE TPOLIECCOB
57 Osnakomiienue ¢ JIP Ne 9 «M3mepenne IJIABJICHUS ¥ KPUCTAJLIM3AIMK. Y IeibHAs TEIoTa miaBicHus. «O0bsICHEHHE
TeMIepaTypbl KPUCTAIIU3ALNH U «CTPAaHHOTO» IOBE/ICHHUSI JIbJIa U BOABIL.
yIeTIbHON TEMJIOTHI IJIaBJICHUS».
JIEKTPOANHAMMUKA. DneKkTpu3anus Tesl. DIEeKTPUUECKUN 3apsil. DIEKTPOCKOI. DIEKTPOMETP.
IJIEKTPOCTATHUKA. OcHOBHbIE CBOWCTBA 3JIEKTPHUUECKUX 3aps10B. Pa3zbop mprumMepa perieHus
58 | Dnekrpuueckuii 3apaa. DNeKTpU3aLUs 3aJauH.
TeJ. 3aKOH COXpaHEHUs JIEKTPHUIECKOro
3apsiza.
59 3akoH Kyiona. Toueunsie 3apsasl. OnbiTel Kynona. 3akon Kynona. KyinoHoBckue CUIIbI.
B3anmMozpeiicTBe HEMOABUKHBIX 3aPSA0B BHYTPU JTUAICKTPHKA.
Dnexrpuueckoe noje. HanpsskeHHOCTh Teopus OIM3KOAEHCTBUA U AATBHOIEUCTBUSA. DIEKTPUIECKOE MOJIE U ero
60 | ICKTPHIECKOrO MOJLL. OCHOBHBIE CBOMCTBA. HanpskeHHOCTh di1ekTprueckoro nois. [ Ipuanun
CYNEpIO3ULIUHU AJIEKTpUUEeCKUX moJieil. HanpskeHHOCTh MOJIsl TOUEYHOT 0
3apsiaa. Pa30op npumepa penieHus 3a1aqyu.
61 I'padmueckoe H306pa31<eHHe JIvHUY HATPSDKEHHOCTH AJIEKTPUYECKOTo 1mojisi. HabmoneHne CUtoBbIX TUHUMA
AIIEKTPUYECKUX IOJICH. JIEKTPUY ECKOT'O MOJIS.
62 PaboTta KyJIOHOBCKHX CHJI. DHEpPrus Pabora kynoHoBckux cuil. HysneBoii ypoBeHb NOTEHIIMATBHOM 3HEPTUH.
B3aUMOJIEH CTBHSI TOUCUHBIX 3aPSI0B. [ToTennmanbHas JHEPrusi CUCTEMbBI TOYEUHBIX 3aps/I0B.
63 | [loTeHuman sneKkTpocTaTHuecKoro noyisi M | [lomenyuan anekmpocmamuiecko2o nouas. Pasnocmo
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Pa3sHOCTb IMTOTCHIIUAJIOB.

nomeHyualoes. 9K6ul’l0n’l€HL}l/laﬂbel€ noeepxHocmu.
HanpﬂcheHHOCWlb arekmpocmamudecKkoco nojiad u pasHocmbs
nomeHyualoes.

IIpOoBOJHUKHM B 3JIEKTPOCTATHYECKOM

Cs0600HbBIE 3apAdbl. Diexkmpocmamuieckoe nojie Hympu

64 | nore. npoeooHUKA.
65 JIMDIEKTPUKH B DJIEKTPOCTATHUECKOM Drekmpuueckue c8oicmea Oudiekmpuxos. Jusniekmpuueckas
oJe. APOHUYAEMOCMb.
OnekTpuieckas eMKoCTb. [lnockuii Dnekmpuueckas éMKOCMb YeOUHEHHO20 NPOBOOHUKA. EOunuyul
66 Egﬁigﬁgg?ggbgoeﬂﬂHeHHe anekmpoemkocmu. 3a8UCUMOCMb eMKOCMU NPOBOOHUKA OM
okpyaxcarwux men. Konoencamopwi. Illapanrnenvrnoe coeounenue
KoHOencamopoe. I[lociedoeamenvbHoe coeduHeHUEe KOHOEHCAmMOpOa8.
DHeprus 3MeKTPUIECKOro moJsl. DHepeus 3apanxcenHoz2o KOHOeHcamopa. DHep2us 3apsadiCeHH020
67 nposoonuxa. ObveMHas NAIOMHOCMb IHEeP2UU INEKMPUUECKO2O
noas.
AHanu3 copepx)aHus MPOHICHHOTO
68 | marepuana no ¢usuKe U pe3ybTaTOB

o0yuyeHus 3a rof.

TemaTu4eckoe MJIAHUPOBAHHE
11 kaacc (68 yacoB)
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E.LTI Tema yporos Comep#aHae YpoEa __%
NIEKTPOIHHAMIR A TE HA VPOE A SHIFKEL
(IMMPOJO R EHHE) JeHCTENA 3 IeETPHYeckoro TOKA. HUTo Taxko e 3IeKTpeae CEEE Tok. Caa Tora. Y orosma
1 MIOCT OAHHBIA IEKTPHUECEKH | 50SHMRH0ESHNA H VIS CTECEAMHEE SIeKTPHEa cROro ToRA. [[Ia esHEOE — CEOpOCTE 1
TOE. YIIOPAZOWEHHOrD JEFESHIT SIS OHOE B MaT A IEES CRO M IIp oB0 e Pastop mprraspa
YV CIOEHMA CYVITECTEOBANIA HIEETPHYecKOro |penresma sagamr c. 10,
TOKD. DIeKTPHEecEHE TOK E [P O EO JEFEIX.
Jaros OnMa IT8 YEacTE ITeTTH. Zaron OnMa I8 YOacTEa MeITH. ¥ JefbHoe COMPOTHEISHEES TP OBOMHIED . 3 aBHCIMOCTE
2 | 3aBHCHMOCTE COTP OTHETSHA OT COMPOTHEISHA 0T TeMIepaTypel. Paztop nprmaepa pemess zagawsr c. 15-16. Taa 1
TEMIIEp ATVPEL derzmEoE — §3 «CEepXOp 0EO IEIOCTE .
CoeQFEeHEE P OEOIHHEOE. DIeETpHEecEHe e PaseeTEIEHEEIe ITemH. [To cire o BaTaTBRHO @ CO 2 IEHHH S
3 OpoB0IHHECES. [[3palIeapHoe OO0 SNHEIeHES P 0BOMHHEOE. CMeITa e C0 e IS 1
[P OEDJHIEOE.
4 Pemresme zagaw Ha CO e IEFHEHTA ITpeocopazoEarse cXen 300, IS P H P eIIeEH 330349 (ERasovpes). Pastbop opraepa 1
P O B0 I HFEOE. pemeHRAzagamc. 24-25.
PatoTa M MOITHOCTE IEETPHNECEKOro TOKA | TFEmae CRIE AHETAHT Ha SHANFe o PRy II4 pacEeTa OO0 e ETE S Ip OO HHEOE. PadoTa)
5 |3axon Imoywaa-Tlema. IMeETpHYeckoro ToEa. Monpoors sassTprae ceoro Tora. 3 axos [Eovas-Jlemma. Pasztop 1
OpHMEep 3 PelreHnd sagawsr c. 29-30.
El=pgeperte CHAB TOKA, HAIPAE ST B H=naep emmre coasl ToEa. Hanep erre manmpascesmna. [Loa GEISHEOE - HSMep eEe
6 |COMpOTHEISHHA B S IeKTDEEE CROH IT2ITH. COMP O THETSHIA A MITEPMEeTPOM H BOAbTMeTpor. Pastop mprmiepa penressm sagasee. 3 5- 1
36
SaerTpoaermsynEs crra. Herowssms DaexTp o ErCEyIEL cHTa. | ATEEAHE ecEI e ITeMeHTEL. ARy My aaToper. Pazbop JIP-1 .
- |Towa.JlabopaTopsaspadoraMz 1 J48-450. 1
' “EFlEro TORTeHe rATBEAHNECEOT0
SIEMEHTA M HCIBTANEES 8I0 B JeHcTERED:.
Q patora MNe 2 «Fi=mgeperme Brimmoasessne JIP Mo 2 «llzaepemme 3 C » EHY TP eHHETO COIPOTHEISHIA FCT OUEEIRD
2 |20C xEEyTpeHHSrO COMPOTHEISHEA Torawc.430-451. 1
HCTOSWHEES TOREI.
FaroH OMa I IO THOH e TIH. FaroH Ona 4A [oTE0H eI, akoH Ona Iad Y acTEa ek, cogepaaniero 3, C.
o PeocTrat IMToTemmmonetp. Pasbop nprnaepa pemess sagagn . 4840, 1
1o |©Pobmesme cEegermn o mocToREEMM 3T, (Pazdop 2aMasni ITd OPOeKTHOH JedTelEBHOCTH H TenMEel pedepatos o 30, 1
ToEe. PHSHE e CERE JHKTaHT.
ANIEERETPHYECEHH TOKE CPEIAN. | Z2aesTp oHHAT P 0B 0 EMMOCTE MeTATI0E. FECIePHMeHTATHHOS TOFASATaTECTED
11 FECIeD MMeHTATEIO 2 00 0CHOBAHE CVITeCcTEOEIHNA CEO D0 MHEIN SIeKTPOHOE B MeTAMIaX . S ICKTPHE: CEEH TOKE pACcTEOPaX H 1
IAEETP OHEOH [P OB 0N OC T MeTATTOE. PAacCIIaEax SAeKTPOIHTOE. 3 IeETPONpo EOIFMO CTE IS KT POTHTOE. 3 I eET PO ET IS CEAT
S IeETp OJETS. OECCOLFAITEA ITeKTPOTS. | eXEFIeckos P HMaHe NS 3IeETPOTHSA.
17 | PAeKTpPHYLCEIH TOK BETrasax. DIeETPHEackHH paspAn E rasax Mexamrss sae ETp ompo BEOMHOCTH TS0 E. 1
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HecamocTomTemeses paspan. CanocrofTeBHE pasp AT

S IeETpHUECEHE TOKE EAEYVME.

DIeETpOHHAR IMHCCEA. Bary vaEE qrog. ZeRTpoHEEB S ITY . TR OHHO Ty e EaT

13 Tpyora (3JIT)
SMeETpHUeCcEHE TOKE DIOIYIpoEo A . (CTpoeHte DomyTp oEoqemEoE. Co0oTECHEAT P 0 B0 CTE IOV TP OB O HHEOE.
JlaGopaTtoprad paboTa MNe3 ITprraecHa T O OB EMMOCTE IOIVIPOEQTHHECE. Pasbop JIP-3 . 432453
14 ({HEEJE,:[DEEHHESHBHCHEIDE‘H{
CONMPOTHEICHHA IIOIYIIDOEOTHHED OT
TEMIISPATYPELS.
MATHHTHOE ITO.TE. MarguTHEe EzarmogeficTERA. [ MnoTeza Avmepa. MarsmrmHoe noxe.
153 [Marssrsee Ezarmaogeficers. hMarsmmros
018 TOEOE.
ey rampra MarHETHOrO I0JA. JIFErm 3 AMEEVTEE KOHTYP C TOKOM B MATHHTHOM Doxe. Berrop mMarmrrseH meayrane. Mo gywmae
16 13 THETTE O H FIELVEITETEL. ESKTOpP A MATHITHOH FEYEITEE. [T Feimemm o e pIroaE e MaTHRTHEDE Do Te JIrerm
MATHHTHOH HEIVEITHH. [Tpaenno mpasc pyvesn. Habmro gerre i MaTHEHTHOTG IO
Brxpesoe noae.
JeAcTENS MATHHTHODO [0 Ha MpoeomieE] Crra Avmepa. Jasod Avmepa. [Tpasmmo esof pyves. Marsnrsaoe EsarnaoneficTERe
17 |cToRoM. TP OEOSHHECE © TORAMEH. JeHcTERE MarHHTHOTD II0JIE Ha padEy © TokoM. [IprmaeHeme
zaE0Ha Avmrepa.
Paz0op mprmuaepa peme s saqawe IToeTopeHse GopMyI, DOETOPEHES P 3BT 0 HOPLITe IS 3313w, past op IpHepa peIeeEm
18 3aMATW, COCTARTSHHS VP ABHeHHpasHosecny . 103-106.
JENEeHHAS 2apAESHHEI TaCcTHI B Cuna Jlopenna. Ilpaguno 1eg0H pyveH. [[BITHeHNe 2apTEHeHHOH 9acTHOE B
19 |umarEeETHEOM Ioae. Craa JlopeHa. OIHOPOIHOM MAarEHTHOM Hoae. Macce-cnextporpad. [monotpor. MarsATHEED
IMHT 3eMITH.
-0 MarHuTHER CEOHCTER ECMISCTEA. MarHHTHad OPOHHITAEMOCTE cpensl. [lapamarneTosH. [HaMATHETHEH.
= DreppomarseTHrn. CTpocHEE (PeppOMATrHHTHELL ESIISCTE.
JJIERTPOMATHHTHAA Onerrel Tapaned. JMeKTpOMATHHTHAT HEIVEITHA. [[0HATHES MAarHHTHOTO IIOTOKA.
21 (HHIVEITHA. ITpagnno Jlerma.
Onertel Tapages. MarsHTHEI IOTOR.
4~ |3E2ECH 3IEKTPOMArHHTHOH HHIVELHH. |3aKO0H ICETPOMArHHTHOH HHIYKIHH. ETHHHEITE] MargHTHOH HETYEITHH H
- BHKIJ‘E-‘B 08 JIERTPHSECKOS ITOJIS. MArHHTHOTO DIOTORd. BHXIJ‘EB 08 IEETPHTECKOS ITOJIE.
)3 CamonEIvErEd. HEIVKTHEHOCTE. CEM_DHH;F}-‘L:IIHH. HegyKTHEROCTE KOHTYPA. JHEPTHI MarHHTHOTO II0JIT TOKA.
4 | DHeprHa MarHHTHOTO IO TOKA. Paz0op mpEMepa pelleHHAA 2a0a4H . 138,
KOJIEEAHHA H BO.THEIL. XapaxKTepHCTHEH KOI20aTeIEHOTO JEHKSHHA. epHoI H 9acToTa. CEODOIHEIR
AMEXAHHYFCKHE KOTEBAHHA (xonetanna. KonedaTeneHERR CHCTEMEL NPV EHHHEEE H MaTeMaTHICKHE
4 H BO.THEI. MATTHHEH. ¥ CIOEHT EOSHEKHOESHHT CEODOIHER KOIe0aHHE B Koae0aTe IR D

YV iIoEHA BEOSHHEHOESHHA
MeXaHH4YeckHy Koaedanni. JTee

MOISTH KoIedaTeTbHEIN CHCTEM.

CHCTEMAX.
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KumenmaTHEa KOIS0aTEIEHOTO
JEHEeHHA. | apMOoHHEeCKH:
KOIe0aHHA.

CEf3E KOTe0aTeMEHOTO JEHESHHEA © PAEHOMEPHEIM JEHLESHHEM 10 OKPYRHOCTH.
laproEEgeckEe Koaebagra. CKOpPOCTE H VCKODEHHS TEIa IPH FapMOEHTeCKHER
konebapnai. Paz00op npHMepa pellcHET 3a0a4H.

JuHEaMHE] K0Te0aTeIEHOT D TEDESHHIA.

YVpaeHeHHE IEH#CHEI IPYV3a HA NPVEHHS. Y PAEHeHH: JEHFCHHA

26 MATEMATHYUSCKOr e MAaTTHHEA. OIHHAKOBOCTE VpaEHeHH:. Pazbop opmdasepa
pelIsHHA 230a9H.
Ilpeepammenne sHEPTHH OPH [Ipeppamenne 3HEPrHEE IPH FApMOHHEeCKHY KoTetarH . [T dH2HKOE -
27 |rapMOHHYSCKHX KOMeDaHHTL. 2aTyXarmHe Konedannd. Paz0op mpHMepa pellsEAA 23039H.
3aTyXaoIHe KoTe0aHHg.
28 |BemvageHHER KoasdaEnd. Pesoranc. |BemyviageraEee konetanna. Pezonanc. i GHEHEOE — aETOKOIS0AHHT.
JlaboparopHag padboTa MNed Jlabopatoprat pabota Ned «liccienoparre KOTe0aHHH OIPYEEEEOTO MATTHHERY,
20 |(«HcoregoraHHe KoIs0aHHH c.433-455.
OPVEHHEHOIO MAaATHHEDY.
JlaboparopHag padboTa Maed JlabopatopyHat pabota Ned «llccaenopadre KOTe0aHHH HHTAHOTO MAasTHHEAY, C.
30 |«HcooemopaHHe KoOIe0aHHEHE HHTIHOTO |455-458.
MATTHHEA.
MexanugeckHe BEOTHEL OcobeHHOCTH EOIHOEOTO IEHEEHAA. [lonMepedHEle H IPOIOIEHES EOTHEL
31 MexaEHzM E0ZHHEHOESHET IONEpedH0H EQMHEL [1HHA BomEE. CHOpOCTE
pPACOpPOCTPAHEHHA EQIHEL
Bomsa e cpege. 3evE. Jlabopatopras  |[Lnockad eonHa. [TomepesHEle H OIpOIOIEHER EQIHEL E CPeIay. JEVEOBEE EOTHEL
32 |pabota Neb «OnpegeneEre ckopocTH  |CHOpPOCTE pacIpoCTpaHeHHEA FEVEOEED EOME. My 2EEATEHEE 2EVEH.
ZEVEA E BOZIVEER. XapaxTepucTHrH EVEA. v, Pazoop JIP-6 c. 458-450.
AITERKTPOMATHHTHERIE HabmogeEHe 3K TpOMAarERTHED Kole0anrE. BozaHRHOEeHH S CEODOIHELL
13 RD,}IBAHI[H H BOTHBI. 3IEKTPOMATEHTHE KOIe0aHHH. KonedaTemeHEH KOETYVD. AHATOIHT MEE IV
CeoDOIHEIR 3K TPOMATHHTHEIR IMEKTPOMATHHETHEIMHE H MEXIHYeCKIMH EeTHYRHane . Troparyaa TomcoHa.
E0neDaHEHT Paz00p npEMepa pelleHHd 2a0adH.
ITpomeccEl IpH rApMOHHEYSCKHY [apyorHgeckHe KoTe0anHd 2apana, CHIIE TOKA H Hanpaierna. [Ipeppamennd
34 |Kome0aHHTH E KOIe0aTeIBHOM SHEpTrHH E KoIe0aTensHoM KoETYpe. Pazbop mpHnepa pelIeHnd 2303 H.
KOHTYE.
15 BEEHVHISHHER 38K TPOMArHHTHELS BremyvEIeHHER 3JIeKTPOMArEHTHERE Koe0anut. [IprHian neficTERS reHepaTopa
" |komebaEHA nepeneHHEOro ToKa. KeasacramosapsHEedi ToK. Pazbop opEMepa pellleHHA 237a9H.
PezncTop E elH NepeMeHHOT0 ToKa.  |PesHcTop E eNH DepeMeEHOro Toka. el cTEVIOIIES 2HAYSHHA CHIIEL TOKA H
36 |HdeHcTIEVIOMIHE 3HAYSHHET CHIEI TOKA H |HanpaxeHHd. Paz00p MpHJepa pellleH T 2a70atH.
HANPTHEHAL
_ |Tparcdopmarop. YerpoHcTeo TparcdopuaTopa. XorocToH Xog TparcdopuaTopa. Pabowni xog
37 Tparchopuatopa. KIL tpasciopuaTopa. Pazoop opHMepa pelieEHT 2a0a9H.
18 3MeKTPOMATHHTHEIR EQIHEL BozHHKHOESHHE MATHATHOTO MO TPH HEMeHSHHH 3ISKTPHYSCKOT0 IO

Ilepenada 3MeKTPOMArEETHED E2aHMOJeHCTERE. JIeKTpOMATHHTHAT EOTHA.
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CITEpPEITHE 3IeKTPOMArHHTHER EOMTH. HETEHCHEHOCTE 3IeKTPOMArHITHOH EOJHEL
CHoexTp 3IeKTPOMATHHTHER EOTH.

[IpEEIHETE PATHOCETIH H

Hzobpeterne pagao. IIpHHEIHIEL paquocET:H. [IoHATHE O TEICEHISHHH.

39 TEIEEHICHHEA.
FJAROHBI TEOMETPHYECKOH (COcHOEHEIS DOHATHA ME0METPHYSCKOH ONTHEH. [[paMorEEeiEOS pacpoCcIpaHcHES
OIITHERH. ceeTa. Orpaxenre ceeta. [locTpoeHNe HE00PAHCHAH B IIOCKHY 3EPEATIN.
40 |3aKoHE NpAMOIHHEHHOTD ITpueHsERS OI0CKHX 2epran. Pazdop npHniepa pelneHHd 230aqH.
pacmpoCcTpaHeHHT CESTA. 3AK0H
OTPAHSHHA CESTA.
33K0H IPEIOMISHHA CESTA. Arnenue NpeloMISHEA CESTA. 33K0H MPEI0MISHET CELTA. K0T TV4a 9epes
41 ILIOCKOIAPATISNER VIO ITACTHHY. X0 TvHa uepes TPy TOMEHYD IpHayY. Pazdop
NPHMEpA PeIIeHHT 23TaTH.
Janzer TopuryIa TOEKOH THHZEL Brge mraz. Toskas mEEza. Hzo0pasenns B mEze. Lopuyia TOHKOHE THHIEL
42 OnTEYecKas CHIA THHEZEL [[paEHI0 3HAKOE IPH HCIOIES 0BAHHH (QOpMYIIEl TOHEOH
mmEzEL. Paz0op mpHMeEpa peIneHns 3a0aqH.
ITocTpoeHE: H200paEeHHE E TOEEHY  (Hzo0paxenns, cozJaEasMEls TOHKEME COOHPAIOMIME THEAMH. Hzo0paseant,
43 |(mEHzax. CO3JAEacMEIE TOHEHMH DAcceHEAITAMHACT THH3AMH. ¥ BEIHIcHE: THHIEL Pazbop
NPHMEpA PeIIeHNT 23TaTH.
44 |13z Kax ONTHYECKAT CHCTEMA. CrpocHHE rIaza. 3peHHe. AxxoMogamHd. Jederte speara.
BO/THOBAHA OIITHEKA. Hzmeperne cropocTH cEeTa. [[Hcneperd ceeta. Onermer HeroToHEA.
45 |HzmepeEHE CEOPOCTH CEETA.
JIHCIIEpCHA CESTA.
46 |IIpmaman I 'roATerca. IMpranan [lofiredca. 3aK0H OTPAEECHAT EQMH. 3aK0H IPEI0MIEHET EOIH.
47 HuTtephepeHnEd BOTH. Crnozense ponH. HeTepdepening eosH. VoIoERa HETepdepeHIHOEHEDL
MAKCHMYMOE H MHHHMYMOE.
HutepdepeEnns cELTA. INpobdnema korepeETHOCTH. OnwT FOuTa. Onelr $perent. HeTepdepemina e
4% TOHKHX OneHEax. Paztop mpEMepa pemernd 2aga9e. [[nq fHzHKOE —
NPOCESTISHHAT ONTHEA.
40 Judpasitag ceeta. Ju c];pa}:lmf_ Hthm}m Trofirenca-Tpenena. [Tatao [lavecosa. Judpasmsa ceeta
HA JTHHHOHE V2E0HE Memd.
O&zop mabopatopHen patbot M7, 8, 9. |Jlabopatopsai pabota NeV «Hecnenoeanne aEIeHHEH HETephepeHITHE H
50 mudpariHe ceetas . $59-462. 3paromcteo ¢ JIP-8 «l2nmepenne cROpOCTH CELTA

E BemecTEey ¢.463-465 1 JIP-9 «HabmomenHe CIIOMHER H THHECHYATED
CIEKTPOE C.463-468.

LA
—

SITEMEHTE TEOFHH
OTHOCHTEIBHOCTH.

3AK0HEI =0 ERTPO ETFANMETEF F ITDETHITEITI
OTHOCHT B0 CTH.

SIeETpOMATHHTHEIS AETEHIA H TP HEHITHI 0 THOCHTeEHOCTH. Onert Mafike scom.
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IMocTyaaTel CHISIFATEHOH Te OpEE

IMocTyaaTe coeHATEHOH TopHHE o THoCHTeMEHoCTH | C TO). OTHO CHT2IBHO CTE

32 |oTHOCHTEIBHOCTH. OTHOED SMEHHOCTH COOETHA. (THO CHTETRE0 CTE [P OMEeEVTHOE B e MeHH.
OTHOCHT2TEIO CTE P ACCTO SRR,
MMacca, BMIOIVIEC H 3HEPTHA B PenarHEHCTCEHE BMITVIEC. (OCHOEHOH 23K0H PeIITHEHCTCEOH THHAMHEH. CET2E
53 |cremHaTEHOH TeOPEH OTHOCHTETEHOCTH. MRy 3HeprHeH H MaccoH. PeldTHEHCTCHOS OTHOIISHES MEETY SHepTrHel 1
HMITYIECOM. JI8 GHIHEKOE — 001131 TE0PHT 0THOCHTEIEHOCTH.
KBAHTOBAA PHIHKA. PaEHOESCHOE TENIOEOS H3TYHeHH:. ¥ IETpadHoneTorad KaTacTpoda [ HooTeza
ACTPODPH3IHEA. Ilmamka.
54 |KBAHTOBAHA PH3IHEKA.
CTPOEHHE ATOMA.
PaEHOEECHOE TEIIOEOE HRTYIEHHS.
<5 |3axoHEl doTosdderTa. Hatmogerne eEemsero fotosdderTta. 3arwons fotosdderTta. Teopra
o troToadderta. Pazbop npuMepa pelleHHA 2a0a9H.
Jaenenne ceeta. KopnyerymapHo- JaeneHEe cELTa. JHEPrHA H HMITYIEC foTora. Kopmy ey IapHo-BOTHOEOH
56 |BOTHOEOH TVATHIM. mvamr:y. [umorteza [Je Bpofng. [[na H3HEKOE — COOTHOIMISHHS
HeonpegereHHocTeH [ eizentepra. Paz0op npEMepa peImeHng 3a039H.
57 |ILmameTapHad MOJETE ATOMA. Mogemes atoma Todcora. Onertel Pezepdopna. [InanetapHEat MOJeTE ATOMA.
58 IToctvmatel bopa. Mogems atona Hnt_r}-‘:mm Bopa. Mogens atoma eogopoga mo bopy. JIHHeHSaTES CISKTPEL
"" |eogopoga mo Bopy. Pazbop npHMepa pelIeHHA 2aTa9H.
PHIHKA ATOMHOI'O ATPA. XapaKTepHCTHEH PETHCTPHPYECIIEY VCTpoHCTE. | a20pazpamHem cCUSTIHE
JJAEMEHTAPHBIE YACTHIIBI. |Iefirepa. Kamepa Bamecora. [TyvaeperoEat KaMepa. OTEPEITHE eCTECTECHHOH
59 |MeToIDEI pETHCIPAHH 3apTREHHEEX | pafHeAKTHEHOCTH. CocTaE pagHoaKTHEHOTO H3IYIeHHA. PHaHTecKal IPHPOIa d-,
HACTHII. B- B y-myaed.
EcTecTECHEAA pagHOaKTHEHOCTE.
PamHoakTHEHES OpPeEpaleHHT. 33ak0H |PaTHoaKTHEHER OIPSEPAISHAT. 33K0H PATHOAKTHEROTO pacnaga. HzoToner
60 |pagHoakTHEHOTO pacmaga. HzoTtomer ([Ipagmna cuemeHHA. 3HAKOMCTEO §
JIP-10. JIP-10 «}znMepenHe ecTeCTESHHOTD paTHAHOHEHOTO doHar ¢.468-469.
HcrvecTECHHEOS IPeEpaIlcHHES HcryccTEeHHOS IPEeEPANISHES ATOMHERX A0ep. OTKpHTH: HeHitpoHa. [IpoTorHD-
61 |aTomHEX Agep. [IpoToEHO-HeHTPOHHAT| HEATPOHHAT MOJEIE ATOMHEOTO AOpa.
MOZeNE ATOMHOTO AOpa.
63 Apepueie ciael JHeprit npespamrensm  ((OCHOEHEIS CEOHCTEA SISPHEDL CHIL. DHeprHA IIp eEpalle A A TOMHEX ATep. ¥ JeIEHaa
T |aToMEEIXATED. SHEepPTHA CEASH ATOMHOTO Apa. JHePTeTHE CEHH BRI 07 A1 epHEK P e SEITFEL
63 Iemeere Anepeere peasarer. 4 qepaent OrrpriTne gemesmm anep vpasa. [emmras aqepran peasaea. A neprent peastop.
peaxTop.
64 Enn:nnwmf CEOe JeflCTENE P ATHOoaKTHEHENX | Joza obayaema. EEIIJIII”E OT P ATHOAKTHEHEIX HATY e HIE. JEOIOrHES CEHE TP o G enEel
LY S EFIEFIE. HCIIOIB50BAMEIA AN e PHON SHEPTHEL HPI’B.[EHEHI’IE PagHO3AFTHEHLRIN F30TOM0E.
65 DIeMeHTAPHEIC WACTHITEL D IeMeHTAPHEIS WACTHITEL. ARTHYACTHITEL Foraccrdersarms 3 e e HT ApHEDK ACTHII
© | $VHIAMeHTATEHEI: E32 MO JeHCTENA Keaprn. $yHIaMeHTATEHES E3AFMOT eHC TEELA.
a6 |[JJIEMEHTEIACTPOPHIHEKH. I eoneHTpHYeCcKad H Me IO SHTPEMNE CRAA CHOTEME] Mupa. [LTaneTel cOMEIeTEIoH CRICT SMEL
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CogHeuHad cHcTerE. Coasre. IEe3asL

JIyHa ¥ CIy THIEH ILT3aHeT. F A piHKoEsle ILTaHRTEL B 2 cTeporEl. K oMeTs! M MeTe0pHELS
notoss. Atvocdepa Comma. Herowsrrs sgepren Coama. XaparT epecTEE SEST.
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