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3.M3mepenue cu B MEXaHHKe - IPSMEIE H3MEPEHH.
4.M3mepenue ycKopeHHs CBOGOIHOTO MaJieHMA - KOCBEHHLIE H3MEpCHUS.

Monexynapuan gusuka u Teprmoauuamuka (19 1ac.)
OcHog6bl MoNneKyAApHO- KUHemMutecKkoi meopuu (4 uac.)
Monekynsapro-kunernyeckas Teopust (MKT) crpoeHus BelecTsa o ee SKCIIEPHMEHTANBHEIC JOKA32TENBCTBA. TEIUIOBOE paBHOBeCKE. ABGComoTHAs
TEeMNEpaTypa Kax Mepa CpeiHeH KHHeTHYECKOH SHePIriH TeIUIOBOr0 NBIKEHMA YACTHI BelecTBa. MoJiens HaealbHOro rasa. HaBnenue rasa.

Temneparypa. JHeprus TEMI0BOTo ABMKEHHSA MOJEKYJl. YPaBHeHHe COCTOSHMS HAeATbHOr0 raza. ['a30BbIe 3aK0Hb (4 uac.)
YpaBHEeHUE COCTOAHHA HACATBHOTO Ta3a. YpaBHEHHE Menneneesa~-Knaneiipona.

Bzaumnuste npespaujenun scudxkocmeii u 2asoe (4 uac.)
Arperarasie COCTOSHHAS BemecTBa. Moyens crpoenus xuakocteif. Kpucrammgeckue i aMop(QHEIC Tena,

Ocnosol mepmodunamuru (74ac.)
Buytpennsas sHeprus. PaGota w ternonepenaya kax crroco6kl H3MeHeRns BHYTpeHHEH sHeprau. Ilepserii 3akon TepmomuHamuku. HeobpaTumocts
TEILUTOBBIX IpoleccoR. IIpuHIHITEL HeHCTBYA TEIOBEIX MALIHH,

JlaGopaTopHsblie pagoThl
5.Hccnenosanue u3omponeccor (Hcenenosanun) ( Mccremoranue 3akona I'efi-JTroccaka)
6./13Mepenue yZienbHOM TeMIOTH IIIABIIeHNs A2 (KOCBEHHbIEC H3MEpEHIS)

OcunoBb! 3exTpoauHaMuKH (184.)
Snexmpocmamuxa (6 uac.)
Onexrpuyeckoe none. 3axon Kynona. HanpskeHHOCTb W TOTEHITHAT 3eKTPOCTATHYECKOTO TTOJA. IIpOBOAHHUKH, TOIYTIPOBONHMKH H JU3NEKTPHKH.
Konpencarop.

Jaxonst nocmoannozo moxa (6 uac.)
TlocrosHHBLA SMeKTPHIECKUi TOK. DIeKTpoABIKYmas cid. 3akor OMa Ul MOTHO eI,

Inexmpudeckuli Mox 6 pasauunsix cpedax (6 vac.)
DNEKTPHICCKUH TOK B IPOBOAHMKAX, MEKTPONUTAX, IOIYTIPOBOIHNKAX, ra3ax U BaKyyMe.
CBepXnpoBOIHMOCTD.

Jlaboparopusie paboThI:




7.HanpsoxeHue Ipy 1oc1eA0BaTENsHOM BRINOYEHNH TAMIIOYKH | PE3UCTOPA HE PABHO CyMMe HATPDKEHHH HA JIAMIIOYKE M PE3UCTOpe- POBEPKa FHIIOTES
8.Mamepenue D/IC MCTOUHNKA TOKA H BHYTPEHHErO COIPOTHBIICHUS MCTOUHMKA TOKa-TIpAMBIe M KOCBEHHEIE M3MEpPEHHA.

IoBropenue-2 4.
Tloeropenue tem: «Mexannkay, «Monekynapras GpuznKay, «DJIEKTPOAMHAMHKAY.

11 xiace
JnexTpoaunamuKa (npoxokenne) (41 u.)
Maznumnoe none (6 yac.)
Muaykuus MarHuTHOro noJ. JleficTEHe MArHUTHOTO 1107 Ha TIPOBOAHUK ¢ TOKOM W IBIXKYINYIOCS 3apsoKeHHYIO yacTuiy. Crna AMmepa H cuna
Jlopenua. Maruurasr! notox. IIpaBuno Jlenna.MarauTHsIe CBOCTRA BeIIECTRA.

Inexmpomaznumnan undykyua (7 wac.)

3aK0H NEKTPOMATHUTHONR MHAYKIHY. DIEKTPOMArHUTHOE Monte, [TepeMenneni Tok. Ssienue CaMOHHIYKIUH. MHIYKTHBHOCTS. DHepaus
INEKMPOMAZHUMHO20 NOJA.
OnekTpoMarnuTHEIE Konebanns. KoneGaremsHuit KOHTYp.

dnexmpomaznumnsle konebanus (6 wac.)
OneKTpoMaruuTHEIE koeGanus. KoneGatensuplit KoHTYD.

Inexmpomazuumuste soaust (7 uac.)
ONeKTPOMATHATHAIE BOJHBIL. J[Halla3oHE! 9eKTPOMATHHTHBIX H3IyIeHuit 1 HX IPaKTHYECKOE IPAMEHEHHE.

Onmuka (15 uac.)

['eomerpuyeckas onTuka. CBETOBBIE ydH. 3aKOH TIpeNOMICHIS cBeTa. [TonHoe giympennee ompaxcenue. llpusma, GopMyna TOHKOH THH3EL
Tonyuenue n300paxeHHs ¢ IIOMONIBIO IMH3bL. BoJHOBBIE cBoicTBa cBeTa. CKOPOCTE CBETA K METOIBI €6 usMeperus. Jlucnepcus ceera. Murepdepenrms
cera. Korepentrocts. Judpakims csera. Judpakumonnas permerka. IHonepeunocts cBeToBEX BonH. ITomsapusauns ceera. Usinyvenne u cnexTpsl. [lkana
BIIEKTPOMATHHTHbIX BOJH.

JaGopaTopHbIe padoTsI
1.Habmonenue ABNeHus DICKTPOMArHUTHON MHIYKIMH - RAGIONEHIE ABICHHUIL.
2.0npenenenne NOKA3aTesl NPENOMIIEHHS CPEIBl - KOCBEHHBIE HU3MEpPEHHS.
3. Mismepenye GoKYCHOro paccTOsHUS cobuparoleii i pacceHBarOLIeH JINH3 ~ KOCBCHHEIE H3MEPEHHA.
4. Onpenenenye ITMHE CBETOBOM BOTHEI - KOCBEHHEIE HIMEPEHHA.
5.HabmofieHne BOMHOBLIX CBOMCTB CBeTa: M(MPAKIHS, HHTEpEPEHLIIT,



[OJIApH3aUMA- HAOMOOeHUE ABICHMI.
6. Habmonenue cnekTpoB - HabMOACHHE SBICHUiH,
OcHOBRBI CHIENHANILHO TEOPHA 0THOCHTEJILHOCTH (3 qac.)
VIHBapHasTHOCTE MOTYJIA CKOPOCTH CBETA B BakyyMe. [IpHHIMN OTHOCHTETEHOCT] DHHITTeiHa, CBI3b MACCE | SHEPTHH CBOOOAHOM YaCTHIILL
OHeprus noxosl.

Keanrosas ¢gusuka. Ousuka aToma u aToMuoro sapa (17 qac.)
Keanmosan gpuzuxa (4 uac.)
T'unotesa M. Inaunka. ®otoanexrpuyeckuii agdext. GoToH. Kopmyckynsapuo-ponnosoit myamism. Coomuowenue neonpedenennocmei T'eiizenbepea.

Crpoenne atoma(s)
IinanerapHas Moaens aroma. O6BACHEHNE IMHENYATOrO CIIEKTPa BOROPOAA HA OCHOBE KBAHTORBIX noctynaaroB Bopa.

Dnepzua censu (8 uac.)

Cocras ¥ CTPOCHHE aTOMHOTO Apa. DHEPrHs CBA3H ATOMHBIX sfiep. Buas! pannoakTHBHbX IpeBPAIeHUH aTOMHBIX SIEP.
3akoH pauoakTHBHOro pacnana. Snepusie peaxiun. Llennas peakius JeneHs sSucp.

DneMeHTapHEIe yacTHIBL. OyHAAMEHTaIbHEIC B3aMMOICHCTBASL,

JlaGopaTopHbie paborel
7. Onpepenenye HMITYIbCa M S9HEPTHY YACTHIIEL [IPH ABMKEHHH B MATHHTHOM II0JIE (mo ororpaduamM) - KOCBEHHbBIE H3MEPEHHA,

Crpoenne Beenennoii (5 uac.)
CoBpeMeHHbIE IPEICTaBACHHS O IPOMCXOXKAEHAH H 3BoNonuy ConAna B 38631, Knaccuuxauns 3se3. 3Be3bl 4 MCTOYHHAKA WX SHEPTHA.
Famakruxa. IIpencrasnenne o CTPOEHHH H 3BOIIOLHA BeeleHHOM.

IToBTOpEHIE- (2 Tac.)
Iopropenne TeM: «INeKTPOAMHAMEKAY, «OCHOBI ClIEIHANEHOM TEOPHH OTHOCHTELHOCTHY, «KBasTORAs (usuxa. dusnka atoma ¥ aTOMHOTO Sapay.



Hanpasjenns HeclenoBareanckoil H MpoeKTHOM AesiTeNLHOCTH oOyuaromuxcs:

10 xaace

1. Belpainyeanue KpUCTAIIOB MEHOTO M JKENE3HOTO KYLIOPOca B
JOMallHUX YCHOBMAX M ONPEJEIICHHE HX IIOTHOCTH.

2. 'upponunaMuka. Ypasrenue Beprymm.

3.3apoxkieHre i PasBHTHE HayYHOTO B3ITAA HA MHD.

4.3amuTa TPAHCIOPTHEIX CPEICTB OT aTMOC(EPHOTO ITEKTPHYECTRA.
5. MsroToBneHRe caMONENBHBX NprbOpoB NS JEMOHCTpaLUK JeiHCTBUL
MarHMTHOTO II0JIS Ha IIPOBOJHAK C TOKOM.

6./13sMepenne BpeMCHH PeaKiuy 9eI0BeKa Ha 3BYKOBLIE H CRETORBIE
CHTHATIBI.

7. WaMepenue CHITBY, HeOGXOMMMOM JUIS pasphIBa HHTH.
8.BripamuBanye KpHCTalLioB.

9.0npeznenenye CeKTPAIBHEIX TPAHUI] YYBCTBHTEIBHOCTH
HEJIOBEMECKOTO IJ1a3a ¢ IOMOIIBIO THGPAKIIMONHOH PEMIeTKY.
10.U3roToBNEeHNe M HCHBITAHHE MOJETH TEECKOMA.
11.0npenenenne KT/ conuegroii 6arapen

12.MaruuTsple OIS, HX U3MEPEHHS H BO3ACHICTEHE HA JKHBBIE
OpraHU3MEL

13. IlonynpoBoaHHKH, HX TpouUIoe # Gymymee.
14.HeHBEIOTOHOBCKAS XKUAKOCTH

15. O6 onprTHOM OnpeneNeHnH YCIBHO} TETOTE NApooOPa3oBaHHs
BOJIBIL.

11 knace

1. Ananus 3¢ heKTHBHOCTH HCIIONB30BaHHS SHEPTOCHEPETAIOIIHX JIAMIT
B IIKOJIE ¥ FOMa.

2. BecipoBoHas Imepeada SHEPTHu.

Bnusnue MarHUTHBIX GYph Ha 3/10pOBhE YEIOBEKA.

3. BiusiHHE YIBTPa3sByKOBBIX H 3ByKOBBIX BOTH Ha POCT H Pa3BHTHE
pacTeHHi.

4. Brusuue 3NEKTPAYECKOro TOKA Ha OPraHU3M JCIOBEK.

5. 3aBMCHMOCTB Macchl BO3yXa B KOMHATE OT TeMIIEPaTyPHL 1
aTMOCGEPHOTO JaB/ICHHA.

6. W3 BCTOpHE OTKPEITHS paqHOAKTHBHOCTH.

7.MI3Mepenre BpeMeHH PeakIuy IOAPOCTKOB U B3POCIBIX.
8.Mccnenosanue panaiOHHOrO GOHA Y - HATYYEHHS HA
npuycageOHOM y4yacTke.

9. Hcenenosanye TEMIONPOBOAHOCTH PA3IMMHEIX MATEPHANIOR.

10. Uccnenosanme mymororo hoHa B IOMEIEHHY 1 HA YiHLE

11. Hcroprs pa3BATHA 3/IEKTPUIECKOTO OCBEIICHHS.

12 Kpucranmaeckue u amopdHsie Tena. JledekTsl B KpHCTALIAX.
13.Hacsunennble 1 HEHACKINEHHEIE NapsL. 14 BiakaoCTh BO3AYXa 1 ee
H3MEPCHHE.

15.CoBpemennas 3HEPreTHKA H IEPCIICKTHREI ¢& PA3BHTHAL
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III. TemaTHuecKkoe INIAHNHPOBaHHE ¢ YKA3aHHEM KOJHYECTBA HaCOB, OTBOAHMEIX HA OCBOCHUE KAKMOIl TeMEBl

10 kaace
Conepxanne on-B0 | OCHOBHBIE BHIBI ASATENLHOCTH 06YIaIOMmHXCS
Pazneirr TeMbl, BxoasimHe B JamHbii | 4ACOR
OPOrPaMMEI pasgesn
®Ou3uka H | Ousnka — QyHaaMeATaNEHAY 1 O6BACHATE Ha KOHKPETHBIX IPUMEPAX POJIb H MECTO (u3uxy B hopMHpOBaHUK
€CTeCTBEHHO- Hayka o mpupoae. MeToasl COBPEMEHHOM HayYHOU KapTHHBI MHPA, B PA3BHTHM COBPEMEHHEIX TEXHUKH U
HAYYHLII METOA | HRyJHOTO MCCIENOBAHAS TEXHOJIOTHH, B NIPAKTHYECKOM AESTEIBHOCTH JIIOMEH.
MO3HAMHSA $U3HIECKUX ABACHHIL. JeMOHCTPHPOBATE Ha MpHMepax B3aMMOCES3E MexAY QH3UKOH B APYTUMH
NPHPOILI MonenupoBanue duzMHecKux €CTECTBEHHBIMU HAYKAMH.
(1 gac.) SBIICHHI U IIPOLIECCOB. BocnpoussoauTs cxeMy HAYYHOTO ITO3HAHKS, IPUBOJHTE IIPHMEPEI e
Du3uvecKuil 3aKOH — TPAHHIB] HCIIOJIB30BAHMA.
OpUMEHHMOCTH. Du3nyeckne JlaBaTs ONpeeNnenne IOHSTHI ¥ PACIO3HABAT HX: MOZEN, Hay4Has 'HNoTe3a,
TEOPHH U HPUHINN (usuyeckan BeIHUMHA, PHINIECKOE IBEHHE, Hay4YHBIK QaxT, GH3rdecKHi 3aKoH,
COOTBETCTBUA. PoJE U Mecro $u3NYeCKaT TeOPHA, IPHHIMII COOTBETCTRHA.
dusnxy B popMuposanun OG60ocHOBEIBATE HEOOXOAMMOCTE HCTIONB30BAHNS MOAENEH s OIMCARHS
COBPEMEHHOH Hay4HOIH KapTHHEL (u3nauecKnX sBneHUi 1 NporeccoB. IIpUBOAKTE NIPHMEPDLI KOHKPETHEIX ABICHHIL,
MHpPa, B IIPAKTHUECKOL] IIpOLECCOB ¥ MOAENCH IS X ONHCAHHA.
JeaTensHoCTH moaei. Dusuxa u IIpuBOAUTE MPHMEPH! QUIHIECKIX BEIMUHH.
Kybmypa. ®opMymupoBath GH3HYECKHE 3aKOHEL YKA3bIBATh IPaHMLbI IPHMCHUMOCTH
$H3MYECKUX 3aKOHOB.
IIpUBONKTE IPUMEPE! HCIIOIBL30BAHNS DH3MYIECKHX 3HAHMIL B KUBOIHCH,
ApXUTEKTYpPe, ACKOPaTHBHO-NPHKIAHOM MCKYCCTBE, MY3bIKE, CITOPTE.
Oco3HaBaTh HEHHOCTh HAYYHOTO MO3HAHKS MUpa JUIL YEeIOBEYEeCTBa B IENOM H It
KQXIOT0 YeN0BeKa B OT/ICIHOCTH, BAKHOCTE OBNIaIeHAS METOLOM HAY4HOTO
HO3HAHMA [UA NOCTHKEHUS YCIIeXa B JII0DOM BHJE IPAKTHIECKOH IEATEbHOCTH.
I'oToBHTH MpesenTauny U COOBINEHHS 110 H3YICHHEIM TeMaM (BOZMOXKHEIE TEMEI
IIPEICTABIIEHH] B YYEOHHUKE)
MexaHuka Kunemamura 7 Jasats onpenenenue NoHATHIE: MeXaHHYECKOE JBHDKEHHE, IIOCTYTIATENRHOE
(28 gaac.) ABIKCHHE, PABHOMCPHOC JIBIKEHHE, HEPABHOMEPHOC JIBHKEHUE, PABHOYCKOPEHHOS
I'paHHLBl IPUMEHEMOCTH ABWKCHHE, OBIKCHUE 110 OKPYIKHOCTH C IOCTOSHHOH CKOPOCTBIO, CHCTEMA OTCUETa,

KAacCHYECKOH MeXanHKH,
Mexaumueckoe JBMKEHHE.
BaxHeiile KiHeEMaTHYECKHE
XapaKkTepUCTHKH —

MarcpuanbpHasg TO4Ka, TPacKTOpHs, OyTh, IepeMEINCHHE, KoOpauHAaTa, MOMEHT
BPCMCHH, IPOMEKYTOK BpEMEHH, CKOPOCTh PABHOMEPHOI'O ABHIKEHHIS, CpeaHas
CKOpPOCThH, MTHOBCHHAA CKOpPOCTE, YCKOpCHHE, OEHTPOCTPEMHTCABHOE YCKOpEHHE,
Pacnozuasars B KOHKPETHBIX CUTyaluax, HaﬁJ'HOJ.IaTI) ABIACHHA: MEXAHHYECKOE

11



IIepeMeIIeHIE, CKOPOCTh,
yckopenue. TpaexTopus,
CxanspHsle ¥ BEKTOPHEIE
(pH3HYECKHE BETHIHHEL
CucteMb! oTcuéTa.
OTHOCHTENBHOCTD
MEXaHWYECKOTO ABIKEHHS.
OcHoBHEIE MOJIENH TEN K
JIBH)XCHMI: paBHOMEDHOE M
PaBHOYCKOPEHHOE
IPAMONIHHEHHOE IBHXEHUE.
PaBHOMEpHOE JBUXKEHHE 1O

OKPYKHOCTH.

JlabopaTopnas pabGora Ne 1
«HMccnenopanne qBIOKEHHA Tena,
OpOMICHHOIO  TOPH3OHTANILHON
{(uccneposannsn) T.B

ABHOKEHHE, NOCTYNIATENLHOE NBH)KEHHE, PABHOMEPHOE ABIKEHUC, HEPABHOMEPHOE
JABH)KECHHE, PABHOYCKOPCHHOE JIBHIXEHHE, IBHKEHHE C YCKOPEHHEM CBOGOIHOIO
NaJCHNsA, ABHKCHHE 0 OKPYXXHOCTH C IIOCTOSHHOM CKOPOCTEIO.

BocCpon3BouTe ABNEHAL: MCXaHHYECKOE BIKEHYE, PABHOMEPHOE [IBHXEHHE,
HEPaBHOMEPHOE ABHKEHHE, PABHOYCKOPEHHOE JIBMIKEHHE, IBIDKEHAC C YCKOPEHHEM
CBOGOIHOTO NAJieHHs, ABHKEHHE 110 OKPY)KHOCTH € TIOCTOAHHOI CKOPOCTHIO LA
KOHKDETHBIX TEJI,

3a1aBaTh CHCTEMY OTCUETA JNTA ONHCAHMS ABMXKEHHS KOHKPETHOTO TejA.
PacnosnasaTs CHTYaIMH, B KOTOPBIX TEMO MOXHO CUHTATH MATEPHAIBHOI TOTKOM.
OnuchpBaTh TPACKTOPHH ABHIKEHMSA T, BOCIPOU3BOATE JABMIKEHHE K TIPUBOJTUTE
IIPH MEPEI TeA, MMEIOIHX 3a/IaHHYFO TPAEKTOPHIO ABKKeHU. OupeaenaTs B
KOHKPETHBIX CHTYaIIMsIX 3HAYCHHA CKALIPHBIX (H3HYECKHX BENMUMH: MOMEHTA
BPEMCHH, IPOMEKYTKA BPEMEHH, KOOPANWHATHI, MyTH, CPeAHed CKOPOCTH.
HaxonuTs MOTYNE ¥ NPOEKOUH BEKTOPHBIX BEIMIMH, BRIIOIHATH NEHCTRIA
YMHOXEHHA Ha YHCIIO, CIOXXEeHHs, BHIMHTAHUA BEKTOPHBIX BelnuuuH. Onpenensrs B
KOHKPETHBIX CHTYalUsAX HaNpaBIeHue, MOXYJIb M HPOCKIMH BEKTOPHAIX (PHIMIECKUX
BCIIHYHH: IIEPEMEINCHHA, CKOPOCTH PaBHOMEDPHOIO JBHKEHHS, MTHOBEHHOIT
CKOPOCTH, YCKOPEHHUS, IEHTPOCTPEMHTENBHOIO YCKOPEHMIL.

CrtajipIBaTh H BEIHTATE BEKTOPEI NEpEMeEIICHHUI | CKOpOCTEH.

'Bbij1eNIAT YCTOHIABEIE NOBTOPSIOUIHECS CBA3H MEXIY BEJIMUHHAMH,
OImchIBAIOIMAME 'Mexanudyeckoe apuxenve. Vcnop308aTh pasuyHbIe
SJIEKTPOHHEIC PECYPCHI JUL IIOCTPOEHUS IKCIEPHMCHTANLHBIX TPAGUKOB U KX
06paboTky. YcranapnuBath GH3NYECKUit CMBICT KO3ddHIMEHTOB
IPOIOPIMOHATBHOCTH B BEBICHHEIX CBA3SX, B PE3YJIBTATE IIOIYYaTh HOBbIE
¢u3HYecKue BemuMALL PaGoTaTh B ape, TPyIIe ApH BHIIOTHEHAN
MCCIIEN0BATEBCKUX 3ananuil. OLEHUBATH PEAIEHOCTD 3HAYEHHIH TOYICHHBIX
du3myecknx BenmuynH. CTPOHTE TpaiMK 3aBUCHMOCTH KOODAMHATEI MATEPHAIIBHOM
TOYKH OT BpeMEHH JIBHKCHHA,

Onpenenste no rpaduky 3aBHCHMOCTH KOOPAMHATEI OT BpeMeHH Xapakrep
MEXaHMIECKOTO ABMKEHUA, HAYAILHYH KOOPIUHATY, KOODJMHATY B YKa3aHHBII
MOMEHT BpEMEHH, H3MCHEHHE KOOPHHATHI 33 HEKOTOPEIH MPOMEXYTOK BPEMEHH,
IIPOEKIHIO CKOPOCTH (U1 PABHOMEPHOFO NPSIMOIHHENHOTO TBUXEHHS),
Onpenenars no rpad Ky 3aBHCHMOCTH IIPOEKIUH CKOPOCTH OT BPEMEHH XapaKTep
MEXAHMYECKOrO JBHKEHHS, NPOSKIHMIO HAYAILHOH CKOPOCTH, IPOEKIIUIO YCKOPEHHS,
H3MEHEHHe KoOpAHHAThL. OnpenensTh 10 rpagHKy 3aBHCHMOCTH IIPOEKIMH
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YCKOPCHHA OT BPEMCHH XapaKTep MEXaHHYECKOTO IBUKCHHS, H3MEHEHHE TIPOEKIUK
CKOpPOCTH 3a OIpeIeIEHHBL IPOMEXXYTOK BpEMEHH H IIEpHOa obpamieHus B
KOHKPETHBIX CHTYalusX. Pasnn4ats myTs i nepeMelnenye, MTHOBEHHYIO H CPe/IHION0
CKOPOCTH.

WaMepsiTh 3sHAYEHNs NIEPEMEITIEHHS, IYTH, KOOPIMHATE], BpEMEHH IBUKCHHUS,
MIHOBEHHOH CKOPOCTH, CPEAHEH CKOPOCTH, YCKOPEHH, BPEMEHH IBHKEHIA.
PaGorars B mape npy BHIIONHEHHH Ra60PaTOPHBIX paboT M MPaKTHYECKHX 3aJaHMii.

Hunamura

Asnenne muepuun. Cuna.
Macca BsauMoneficTeue Tell.
HurepumaneHas cucreMa oTcuera
3akoHEI MexaHukH HeloToHa.

3akons! Beemuproro
TAroTenns, ['yka, cyxoro
Tpenus. Chna THKECTH, Bec,
HEBECOMOCTb.

JlaGopaTopHas paGoTa Ne 2.
«HabmoneHne Mexannuyeckmx
ABJICHUHN B HHEPIMANLHBIX K
HEHHEepUHATEHBIX CHCTEMAX
oTcYeTay -HablnoaeHne
ABNEHHI.

JlabopaTopuas paGora Ne 3
«H3Mepenne CHII B MEXAHUKE -
IpAMBIE H3MEPEHH.

+

JlaBars onpezeneHyie TOHATHIA: HHEPIHS, HHEPTHOCTB, Macca, cHna,
PaBHOAEHCTBYIOWIAA CHIIA,

HHEpRHallbHas CHCTEMA OTCUETa, HEMHEPIHATIBHAA CHCTEMA OTCUETa,
TCOLCHTPHYECKan ¥ FeAROLCHTPUYECKas CHCTEMBI 0TCuETa. Paco3Hasats,
HalonaTh ABNEHHE HHEPIHH.

IIpHBORUTE NPHMEPE €0 NPOSBIEHHS B KOHKPETHBIX CUTyalusX.

QopMyIHPOBATE IIEPEKIIL, BTOPOii | TpeTHif 3aKxons! HeoToma, YCHOBRHSA MX
NIPHMEHHMOCTH.

BELIBIATE YCTOUIUMBEIE TOBTOPSIOMMECS CBA3H MEXIY YCKOPEHHEM TeJa U
AeHCTBYIOLIEH Ha HEro CHNIOM. Y CcTaHaBNHBaTh GH3NYECKHUIT CMBICT ko3 dumuenta
IIpONOPIHOHANIEHOCTH B BBLIBJICHHOM CBA3H (BEMMMHA 06paTHas Macce Telna).
YcranaBnuBaTh TPETHIT 3aK0H HBIOTOHA SKCIEPHMEHTANBHO.

IIpuMeHsTE IIepREIi, BTOPOIt U TpeTHii 3axoHer HeloToHa NpH peleHUH pacuETHLIX U
SKCIEPHMCHTANBHBIX 337124, OGOCHOBEIBATE BO3MOXXHOCTS IPHMEHEHHS BTOPOTO H
TPEThEro 3aKoHOB HEIOTORA B reoleHTpHIecKoit CHCTeMe OTCYETA.

Onpenensts paBROEHCTBYIOLIYIO CHITY ABYX M GoNee CHIT, Onpenenars
PABHOZCHCTBYIOIIYIO CHILY SKCIEpUMEHTANEHO. Ha X0/IMTh B IOMOTHHTENBHOI
nateparype U Ilepeuncnars BURI B3auMoneii

CTBMA TEIl ¥ BUABL CHI B MEXaHHKe. J[aBaTh ONpeseNieHHe MOHATHI: CHIIa TSKECTH,
CHJIA YIIPYTOCTH, CHJIA TPEHHA, BEC, HEBECOMOCTE, Ieperpy3Kka, IepBas KOCMHYecKas
CKOPOCTE. POPMYIIHPOBATE 32KOH BCEMUPHOTO TATOTCHHS H YCIOBHS €0
npumeHEMocTH. Haxomurs B nomonuurensHoit nureparype i Mutepaete
uH(popManmo 06 oTKprrTHE HE0TOHOM 3aKkona BCEMHPHOTO TACOTEHHS, 4 TAKXKC
HH(OPMAIHIO, IO3BOTIIOLLYIO PACKPHITS JIOTHKY HAYIHOTO O3HAHHMS TIPH OTKPBITHH
3aKOHA BCEMHPHOTO THIOTEHHS.

IIpHMEHATS 32KOH BCEMHPHOTO TANOTEHHS MPH PelleHHH KOHKDETHBIX 331ad.
Hmerts nipencrasnenne 06 HHepTHOI Macce H rpaBHTAMOMHON MaCCe: HAZLIBATE UX
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PasM4HA U CXOACTEO.
PaccymipIBaTh CHILY TSKECTH B KOHKPETHBIX CHTYAUHIX. BEMHCISTS CHITY TAXECTH
YCKOpeHHE CBOGOIHOTO NalleHHa Ha IPYTHX IIaHeTaX. BerucsTh yoKopeHHe
CBOGOAHOTO MANCHUS Ha PA3TUYHEIX HPOTAX.

Haxonure B nononnurensoi miteparype 1 Untepnere HEQOPMALIIO 0 napaMerpax
IUIAHET ¥ APYTHX HeOeCHBIX Tell. PacCYHTHIBATE MIEPBYIO KOCMHYECKYEO CKOPOCTD.
Hcnone308ath 3aKOHE! MEXaHHKH JUIS OBBACHCHHS JBHKEHHAS HEGECHBIX TEIL.
BEMUCHIATE BEC TeJl B KOHKPETHEIX CHTYALMAX.

HaspiBaTh CXONICTBO M Pa3IAUNs BECA H CHIIE TSDKECTH. Pacmosnasars u
BOCHPOU3BOJMTE COCTOSHMS TeJ, [IPH KOTOPBIX BEC TENA PABEH CHIIE TAXECTH,
Oosbite v MeHbIIe e€. ONUCHIBATE M BOCIIPOM3BOJINTE COCTOSHHE HEBECOMOCTH
Tena. Onpesenate neperpysKy Tena npd peinenud 3axad. Haxomurs B
ACTIONHUTENbHOR uTepaType u MHTepHeTe HH(OPMANUIO O BIHASHAM HEBECOMOCTH U
TICPETPY3KK HA OPraHU3M YEN0BCKA. I OTOBHTE NIPE3EHTAIMH H COOBIUECHHA O
TIOBE/ICHHH TE]I B YCIOBHAX HCBECOMOCTH, O MONETAX YENOBEKA B KOCMOC, O
JOCTHKEHHUAX HalleH CTPAHEI B IOATOTOBKE KOCMOHABTOB K MONETaM B YCIIOBMAX
HEBECOMOCTH. PacmosHasath, BOCIPOM3BOANTE H HAGIIONATE Pa3JIIIHEIC BHIHI
Aeopmarn Test. opMymHporaTh 3akoH I'yka, TpaHHIE] ero HIPHMEHEMOCTH.
BBIMUCIATE U M3MEPATE CHILY YHPYTOCTH, HKECTKOCTD IPYKAHEL XECTKOCTD CHCTEMEL
IPYXUH.

HccnenoBars 3aBHCHMOCTE CHIIBI YIPYTOCTH OT AetOpMAliy, BRIIOAHATS
SKCIICPHMEHTANBHYIO IPOBEPKY 3aKoHa I'yka. PacnosHaBats, BOCIIpOM3BOIATE,
HABIIOAATH SBIEHMSA CYXOro TPCHHUS IOKOS, CKOTELKEHHUS, KAYCHHS, ABIeHHe
CONPOTUBJIEHUA NPY JBIKCHUH TeJIA B XXHIKOCTH HITH rase.

HisMepsaTs U H306paKaTh rpaduuecKy CHIEl TPEHHS IOKOS, CKOJIBKEHA, Ka4eHus,
XHIKOTO TPCHHA B KOHKPETHBIX CHTyalsx. Memons3osars Gopmyny it
BEMHCIICHHS CIUIBI TPEHHS CKONLKEHMA IIPH PEIIeHNH 3a1ay. BEBIATE
SKCICPUMEHTAIIBHO BETIMIUHEL OT KOTOPBIX 3aBHCHUT CHIIA TPEHHA CKONBKEHHA.
HI3MepATE CHIY TAXKECTH, CHILY YIIPYTOCTH, BEC TENA, CHNY TPEHHS, YITUHEHHE
IpyXHHBL OrpeseniTs ¢ NOMOMBIO KOCBEHHEIX H3MEPEHHUIA ECTKOCTh IPYIKHHEL
KO PHMERT TPEHUA CKOJIBXKEHHS. PaboTaTs B nape IpH BEIIOTHEHHH
HPaKTHYECKHX 3aJaHui,

3axonst
Mexanuie

COXPAHeRuR

I[aBaT}': ONpEAEIeHHUE NOHATHH: HMIIYNIBC MaTCpPIaJ'IBHOﬁ TOYKH, HMIIYJILC CHIIBI,
HMIYIBC CHCTEMBI TCI, 3aMKHYTas CHCTEMA TCJI, PCAKTHBHOEC NBHXKEHHE, peaKTHBHAS
CHIa.
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HMnynec MarepuansHoi
TOYKH H CHCTeMBI. M3MeHeHUe U
COXpaHCHHE HMIYIbCa.
Hcnone3oBaHue 3aK0HOB
MEXAHUKH NS 00BICHEeHUY
JIBIDKCHUS HeDECHBIX Ten U JUIs
Pa3BETHA KOCMHWYECKHUX
HCCISAOBAaHMH.

Mexannueckas SHeprs
CUCTEMBI Tell. 3aKoH
COXpaHEHHS MEXaHHYECKOH
sueprus. Pabota cuiml, PaGora
CHJIbI TAXKECTH H CHJIBI
yIpyrocta. MomHoCTS.

PacnosHarats, BOCIIPOH3BOAKTS, HAGMIORATE YIPYTHE ¥ HEYIPYTHE CTOAKHOBEHHS
TEII, PEaKTHBHOE ABIDKeHNE. HaX0ANTs B KOHKPETHOM CHTyaluH 3HAYEHAA HMOYIbCA
MaTCPHANBLHOM TOYKH 1 MMITYIIECA CHIIBL,

DopMyIIHPOBaTh 3aKOH COXPAHEHHS UMILYJTHCA, IPAHHIIEI €r0 IPHMEHHMOCTH.
CocTaBnATh ypaBHEHHA, OIUCHIBAIOLINE 32KOH COXPAHCHHS HMIIYIECA B KOHKpETHOI
CHTYAaIlHH.

Haxomuts, MCcnone3ys cocTaBleHHOE YpaBHEeHHE, HEM3BECTHBIE BETHMIMHEL,
Co3niaBarh CHTyauuH, B KOTOPBIX [IPOSBIAETCS 32KOH COXPAHEHHS HMITYIIhCA.
CocTaBiaTh IPH peIeHHH 3a7a9 YPABHEHHUS C YISETOM PeaKTHBHOM CHJIBL

Haxozuts B nononmutensHoit nureparype u MuTepHeTe MEGOPMAIHIO 110 3a1aHHOH
TEME.

[oTOBRTE Npe3eHTANMH U COOBMIEHUSA 110 H3 YICHHEIM TeMaM (BO3MOIKHEIE TEMEE
NPEACTAB JICHBL B y4eOHHKE).

HaBats onpenenenye moHsTHIL: paGoTa CUIEI, MOIHOCTE, KHHETHYECKAS 9HEprug,
NOTEHIMANbLHAA SHEPTHS, [IOJIHAS MEXaHHIECKas JHCPIHs, H30JIEPOBAHHAS CHCTEMA,
KOHCEpPBAaTHBHAA CHIA.

BBIMHCIATE B KOHKPETHON CHTYalUUH 3HAYEHHS (PH3MYECKUX BETHYMH: paboTLI CUIIBL,
PabOTEL CHIIBL TAKECTH, PAGOTEI CHIIBL YIIPYTOCTH, PAGOTE! CHIILI TPEHHS, MOIIHOCTH,
KUHETHIECKOH SHEPIHH, ~-U3MEHEHHU KHHETHUECKOH SHEPIHH, IIOTeHIMATHHOMN
SHEPIUH TEN B FPABUTALIHOHHOM HOJIE, IOTEHIHANBHOM 9HEpIrHH YIIPYTo
AeOpPMEPOBAHHOIO TeNR, MONHOM MEXaHHYECKOi SHEPIHH.

CocTaBmATE ypaBHEHNUS, CBS3bIBAIOITHE paboTy CHIHL, ZIEHCTRYIOMIEH Ha TENO B
KOHKPCTHOW CHTyalHH, ¢ U3MEHEHHEM KHHETHYECKOH 9HEpIHH Tea.

Haxoaure, MCIIONE3YS COCTABIERHOE ypaBHEHNUE, HEHIBECTHBIE BETHYHHEL
QopMyIHPOBATE 3AKOH COXPAHEHMSI IIOJHOM MEXaHUYECKOH DHePryH, Ha3bBaTh
I'PaHHULEI €T0 NPHMEHHMOCTH. COCTaBIATE YPaBHEHHS, OITHCEIBAIONINE 3aKOH
COXpaHECHHUA NOJHOM MeXaBUYeCKOH SHepruy,

loToBUTE Npe3eHTanmy H COOBIEHHS 0 MONETAX YEJIOBEKA B KOCMOC, O
AOCTHXCHMAX HAINeH CTpaHbl B OCBOCHHH KOCMHYECKOrO IPOCTPaHcTBa. Brmonuars
AOMOTIHUTENBHEIE HCCIISIOBATE)ILCKHE PADOTEI 10 H3YYEHHEIM TeMaM (BOIMOXKHEIE
TEMBI IPEAICTAB/ICHEL B yueOnuKe. PaboTare B mape Wiy rpynie NpH BEIIONHEHUH
IpaKTHYECKHX 3ananuil. [larath onpejenenne NOHATHIA: YrIOBOE YCKOPEHHE,
MOMCHT CHJibl, MOMEHT HHEPIHH TBEPAOIO TENa, MOMEHT HMILYJIBCA, KHHETHUECKAs
sHeprid adCoOMOTHO TBEPAOrO TEJA.

Brrauensrs B KOHKPETHOM CHTyaluy 3HAYeHAS (H3MUCCKUX BEJIHIHH: YIJIOBOTO
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YCKODEHHA, MOMEHTA CHJIB, MOMEHTA HHEPIHH TBEPAOTO Telia, MOMEHTA UMITY/IbCa,
KHHETHYECKOH SHEPTHH TREPAOTO Tena.

CocTaBIaTE OCHOBHOE YpaBHEHHE AMHAMUKY BPALIATECABHOIO IBHKEHHA B
KOHKpETHOH cutyaunu. Onpesenars, HCIoNb3ys COCTaB JIEHHOE YpaBHEHHE,
HEM3BECTHBIE BETHYHHEI.

PopMyNHpOBaTE 3aKOH COXPAHEHHs MOMECHTA HMITYJIbCa, YCIOBUS €r0
NPHMEHUMOCTH,

CocTaiaTs ypaBHEHHE, ONMUCHIBAIOMIAE 32KOH COXPAHCHHS MOMEHTA HMIYJIhCA, B
KOHKPETHOH cUTyanuy. Onpeaensrs, HCIONb3ys COCTABICHHOE YPaBHEHNE,
HEUZBECTHEIE BETMYMHEL

Co3naBath CHTYalHH, B KOTOPHIX [POSBIISETCH 3AKOH COXPAHEHAS MOMCHTA
UMITYJbCa,

Haxonurs B ronomuutensHol miteparype 1 UnTepreTe HHGOPMALLIO 0 npuMepax
TIPAKTHYIECKOTO NPEMEHEHI 3aKOHA COXPaHEHHs! HMITY/IECA, O THPOCKOIIC,

Kunemamuxa meépdozo mena

Junamuxa BpamarensHoro
IBM)KEHHA aDCOMIOTHO TBEPAOIO
Tena.

HaBats onpenenenne NOHSATHI: YITIOBOE YCKOPEHHE, MOMEHT CHIIEL, MOMEHT HHep-
L1y TBEPJIOTO TeJld, MOMEHT HMITYJIbCa, KHHETHYECKAs SHCPTUs aGCOIOTHO TBEPAOTO
resa.

BbIMHCILATS B KOHKPETHOH CUTyaluy 3HAYeHUs PUIMUCCKIX BEIHUMH: YTIOBOTO
YCKOPEHHSI, MOMEHTA CHJIE, MOMEHTA HHEPIMH TBEP/IOTO Teld, MOMEHTA MMITYIIbCa,
KHHETHIECKOH HEPTHY TBEPAOTO TENA.

CocTaBifATh OCHOBHOE YPABHEHHE THHAMUKH

BpaIIaTeNsHOT0 ABHKEHHMA B KOHKPETHOH CUTyaund. OnpeeNsaTs, HCNoAb3YS COCTAR
JICHHOE yPaBHEHHE, HEH3BECTHEIC BEJIMYHHEL

DopMyIHPOBATE 3aKOH COXPaHEHHs MOMEHTA HMITYJIbCA, YCIOBUS €ro
IIPAMEHIMOCTH.

Cocrapnsrs ypaBHEHHE, ONUCHIBAIOMIME 3aKOH COXPAHEHHS MOMEHTA UMITyJIbCa, B
KOHKPETHOH cuTyaunu. Onpenenstb, HCIolb3ysA COCTABIEHHOE YPaBHEHHE,
HEHM3BECTHEIE BEJTMYMHEL.

CospnaBaTh CHUTyallHH, B KOTOPBIX IPOSBIIAETCS 3AKOH COXPAHEHU MOMEHTa
HMITYJIBECA.

HaxomuTe B lononuuTensHOl MuTepatype 1 MuTepHete HH(OPMAIHIO 0 NpUMepax
NPAKTHYECKOT0 IPUMEHEHNA 3aKOHA COXPAHEHH HMIYIIECE, O THPOCKOIIE,
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Cmamuxa

PaproBecHe MatepuansHoit
TOYKH H TBEPJIOI'O TeNa.
Ycnoeus pasHosecs. MoMmenT
CHUIBL,

PaBHOBecHE XHAKOCTH U
rasa. JIsmxeHue xunxocTeil u
rasos..

JaBaTb onpesesenne NOHATHI: paBHOBECHE, YCTOHUMBOE paBHOBECHES, HeycToltuiBoe
paBHOBecHe, Oe3pasiyHOe PABHOBECHE, IIJIEUO CHITBI, MOMEHT CHIbL,

Haxomu1s B KOHKPETHOI CHTyalMH 3HAYEHHS [UTCYA CHITbI, MOMEHTA CHJTBL
IlepeuncnsTh ycloBRA paBHOBECHS MATEPHANBHOM TOYKM H TBEPIOTO TeA.
CocTaBnaTh ypaBHEHMU, ONMCHIBAIONIKE YCIOBHS PABHOBECHS, B KOHKPETHEIX
cuTyauuax. OnpenesTs, MCIONb3ys COCTABNEHHOE YPARHEHHE, HCU3BECTHRIE
BEJIHYHHEL

Pacrosnasate, BOCIpOM3BOAUTE ¥ HAGIOAATH Pa3THYHEIE BAIE] PaBHOBECHS TeJL.
HsMepsTh CHITy ¢ OMOLIBIO HPYKHHHOTO THHAMOMETPA | IUGbPOBOTO AATIHKA
CHIIbL, H3MCPATB IJIEY0 CUIIEL PaboTaTs B ape, rpynne Opy BEINONHEHAH
IIpaKTUYECKUX 3aJaHiiH.

HaxozmuTe B AonomanTe 1Ol muTepatype u UnTeprere HHGOPMALIIO 0 3HAYEHHH
CTaTHKH B CTPOUTENIBCTBE, TEXHUKE, OBITY, 06BiICHEHNE (OPMBI H PA3MEPOR
00BEKTOR NpuposIEL. ['OTORKTE Npe3eHTANUM H COOGMEH S, BEIIONIATS
HCCIIEIOBATENBCKIE PaDOTHI 10 3aJaHHELIM TEMAM.

PaboTars B mape Ipy BEIIOIHEHHH a60paTOPHON PaGoThL.

JlaBath onpezieneHue NOHATHIL: HECKUMAEMAS KHJTKOCTb, PABHOBECHE KUIKOCTH K
rasa, ruIpOCTaTAYECKOE NABJICHEE, IaMHHAPHOE TeUeHNe, TypOyIcHTHOE TeYeHHE.
Pacniosnasats, BoCHIpOH3BOAUTE M HAGMONATE MAMUHAPHOE K TypOyNeHTHOE TeueHHe
KUAKOCTH. HaxomuTh B KOHKPETHOM CHTYAllMH 3HAYEHHT TaBIEHUS B TIOKOSIEHcs
KHMIKOCTH HIIH rase. QopMyTHpOBaTh 3aKoH ITackas.

IIpumMensTs 3axon [Tackans xus o6bACHEHHS IHAPOCTATHYECKOTO napanoxca, I
0GBACHCHHAS IPUHITMIA JeffCTBHA FHAPABIIMTIECKOTO IPECca H BEITHCIEHHS
IIapaMeTpOR IIpecca.

®opMymipoBath 2akoH Apxumesa. [Tps MEHATD 3aK0H ApXHMeJia AN pelIeH s
3a124. PaccuuThIBaTh INIOTHOCTH TENA [0 €0 MOBEACHUIO B KHIKOCTH. Onpegenars
BO3MOXKHOCTE [JTABAHHA TEJIA,

CoctaBnats ypaBHeHHe BepHYIIH B KOHKPETHBIX CHTYALIHSX. Onpenenars,
HCIOJIF3YS COCTABNICHHOE YPARBHEHHE, HEM3BECTHBIC BENMUYUHEL. [IpHBOAATE
TIPAMEPBT, HIUFOCTPHUPYIOINHE BBUIONHEHEE YpaBHeHHA Bepuynu. [lpumeraTs
ypaBHeHHe BepHyIIu [U1d OnicaHus ABUKEHHS XHIKOCTH B PACTCHHSX H IKUBBIX
OpraHusMax
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JlaGopaTopuast pa6ora Ned
«H3mepenue YCKOpEHHS
ceoboaHOrO MEANCHHA )~
KOCBEHHBIE H3MEPEHHs
Konrpoasnas padora Ne 1 no
TeMe: «Mexanurxay

ObBACHATS NpoLece KoebaHmii MasTHUKA; aHANH3HPOBATEL YCIOBHA BOSHHKHOBEHUS

CBOOO/HBIX KONEGAHHI MATEMATHYECKOTO U IIPYKHHHOTO
MasTHHKA; HaOMOXATH pasHble BUABL KOJeOanuit; CPaBHHBATH CBOGOAHEIE 1

BEIHYXEHHEIC KOHC6&HH5{; OHMCBIBATE ABACHHUE PE30HAHCA; IPHUMCHATE NOIYYEHHEBIS

3HaHHA K PCIICHHIO 337134,

MonekynapHas
¢du3nka,
TenoBele
AIBJIeHUS

(19 uac.)

Ocnoegnt MOAEKYNAPHO-
KUHemUYecKou meopu

Mornekynapuo-
KHHeTH4Yeckas Teopus (MIT)
CTPOEHHS BEUIECTBa H €€
SKCIIEPHMEHTANBHEIE
IoxasarelkcTBa. Tennopoe
paBHOBecHe. AGCOMOTHAS
TEMIIEpaTypa Kak Mepa cpeJiHel
KHHETHYECKO 3HePTrun
TEILIOBOrO ABM)KEHHA YACTHIL
BelecTBa. Mogens uieanssoro
rasa. Jlapnenue rasa.

HaBars onpenenesne NOHATHIL: TEIIOBBIE SBICHN, MaKpOCKONHMYIECKHE TeNa,
TEIUIOBOE NIBHXKCHHE, ODOYHOBCKOE OBIIKEHHE, Tu((y3Hd, OTHOCHTEILHAS
MOICKYIIpHAsS MACCA, KOJHIECTBO BEMIECTRA, MOJIIPHas Macca, MOJIeKyJIa, Macca
MONEKYJIbI, CKOPOCTD JBHIKEHMS MOEKYIIEY, CPEIHAA KHHETHIECKAN

SHEPris MOJIEKYJIBI, CHIIBI B3aUMOAEHCTRUSA MONECKYN, HACANbHEI raz,
MHKPOCKOITHYECKHE TIapaMeTpPBI, MAKPOCKONMYECKHE [apamMeTpEl, 1aBleHHe rasa,
abcoMmoTHAas TeMIIEpaTypa, TEMIOBOE PABHOBECHE, MKT.

Ilepeyncars MEKpOCKOIIMYECKHE H MAKPOCKOITMYECKHE HapaMeTpHI rasa.
Hepewcnars ocrornste nonoxenus M KT, npueoauts IIPHMEPEL, Pe3YIIbTATEH
HabJIOEHHH U OMUCHIBATE SKCIIEPUMEHTE!, IOKA3LIBAIOIIRE HX

CIIpaBEJUIMBOCTE. PacIio3HABATE ¥ ONHCEIBATE SIBICHMS: TEINIOBOE JIBH)XEHHUE,
bpoynosckoe apmenne, udGQysus. BocnponzBoUTE i 06 BICHSTS OMBITHI,
AEMOHCTPHPYIOIIAE 3aBECHMOCTE CKOPOCTH AU(dy3HH OT TeMnepaTyps 1
arperaTHOro CocTosAnis BeinecTea. Habmonate nudpy3uio B sKUIKOCTSX M ra3ax.
Hcnons308ath MONyYeHHEIE HA YPOKAX XHMHUH YMEHHS OIIpENENATh 3HAYSHHS
OTHOCHTEJIEHOH MOTEKYISPHOH MacChl, MOJIPHOI MacChl, KOJIMYECTBA BELIECTRA,
MAacChl MONEKYJIBI, POPMYITHPOBATH PUIHIECKHI! CMBICH TIOCTOSHHO] Asoranpo.
ONHCEIBaTH METOMIBI ONPEAEICHHS PA3MEPOB MONIEKYIL, CKOPOCTH MOJIEKYII.
Ouenueats pasmep Monekynsl. OGBACHITE OCHOBHEIE CBOHCTRA arperaTHeIX

COCTOAHMI BEIIECTBA HAa OCHOBE MKT. COBI[aBaTB KOMIIBIOTCPHBIC MOACITH TCIIIOBOIQ

ABHIKEHUA, GPOYHOBCKOrO ABWXCHHSA, ABNEHMs AUbdY3UH B TBEPIBIX, KHAKHX U
razoo0pasHbIX Teax, onsira [eppena.
Onpenenats rpaHuus! e npEMenuMocTH. COCTABISTE OCHOBHOE ypasnenne MKT
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HICATLHOrO ra3a B KOHKPETHOH cuTyauny. OnpeneniTs, HCIOb3ya COCTABICHHOE
YPaBHECHHE, HEH3BECTHDIE BEJIMYHHEL

CocTaBiATh ypaBHEHHE, CBA3LIBAIOILEE NABIEHHE WICATLHOTO I'A3a €O CpeHe
KHHETHYCCKOM 3Heprueil MONeKy), B KOHKPETHOM cuTyanun. OnpenensTs,
HCIIONB3Ys COCTARIICHHOE YpaBHEHHE, HEU3BCCTHLIE BETHUMHEL ONUCHBATE CIIOCOOE!
u3Meperus Temueparypsl. CpaBHuBath mwkansl Kenesuaa u Llenscus,

CoctaBiaTs ypapHeHue, CBA3LIBAIOIIEE aGCOMIOTHYIO TEMIIEPATYPY MIEAILHOIO rasa
CO CpeAHeH KHHETHYECKOH 3Heprucii MOeKyN, B KOHKPETHOIH CHTYaIHH.
Onpenensrhb, HCNONB3ys COCTaBICHHOE YPABHEHHE, HEM3BECTHbIE BETHIMHEL

Temmeparypa. Jueprus
TENIOBOr0 ABMKEHUS
MOJIEKYJ . YpaBHenue
COCTOSIHIA HIEAJLHOI0 rasa.
I'azoBbIe 3axonBI

VpaBHeHnE COCTOAHMS
HACAILHOTO raza.
Ypasuenue MeHneneepa—
IOraneiipona

JlaGopaTropHaa paGora Ne 5
«HccnenoBanue H30UpOLECCOB-
ucenenopanua ( Hccnemosanue
3axoHa I'eit-TIroccaka)

CocTarnare ypaBHEHNe, CBA3BIBAIOINEE JABJICHHE HICATBHOTO 1a3a ¢ abCOMOTHOIN
TEMIEPaTYpPOi, B KOHKPETHOM cuTyaruu. ONpeeiaTh, HCIOIb3YS COCTABICHHOE
YDPaBHEHHE, HEU3BECTHBIC BEIIHUMHEI.

H3mepsTs TeMIepaTypy JKHIKOCTH, 432 JKHAKOCTHBIME H IH(POBBIMH
TEPMOMETPaMH.

PaGotats B mape, rpynme opu BHIIOHEHHE NPAKTHYECKHX 3aXAHMUIE.

Haxonuts B RonosHuTENBHOM MHTEpaType ¥ UHTEpHETE CREICHUS 1O HCTOPHH
Pa3sBHTHA aTOMUCTHYECKOH TEOPHH CTPOSHHS BELECTBA.

CocTaBIaTE ypapHEHHE COCTOSIHMS HACATLHOTO 'a3a M ypaBHEHHe MeHzeneera-
Kianelipona B KOHKpeTHOH cHTyauuu. BLMUCIATE, HCIONE3YS COCTABIEHHOE
YpaBHEHHUE, HEU3BECTHEIE BEJIMYHHDL.

Pacniosnasath 1 OHHCHIBATEL M30IPOLECCH B MICAIEHOM rase.

IIporHo3HpoBaTE 0COOEHHOCTH IPOTEKA IS H30MPOIECCOB B HICATHHOM Ia3e Ha
OCHOBE YPAaBHEHHMIT COCTOAHHSA HIEANBHOro rasa H Menyeneesa- Knaneiipona.
OGOCHOBBIBATE M OTCTAUBATH CBOH NPEAIOIOKCHUS,

DOpMyITHPOBATH Fa30BEIC 3aKOHBI U ONPEAENATS [PARHITE] HX TPHMEHHMOCTH.
CocTaBnaTe ypaBHEHHS [ HX OIMCAHHS. BEIMHICIATE, HCMOJB3YS COCTABIEHHOE
YPaBHCHHE, HCH3BECTHbIE BEMMIHHEL [IpecTaBIATh B BHIE rpad) MKOB M30XOPHEIH,
#300apHEI H W30TePMHYECKHIL IIPOLIECCEL.

Onpenensrs mo rpadukam xapakrep mporecc a

H MaKpoIapaMeTpsl HiealbHOro rasa. Mcenenopats skClepMMEHTANEHO
33BMCHMOCTH MEXJY MaKpomapaMeTpaMy IIpH H3oIpoleccax B rase. Msmepats
J@BJICHAC BO3/TyXa MaHOMETPaMHU ¥ NHPPOBBIMHI AaTYKKAMH JABICHHS ra3a,
TEMIICPATYPY rasa - }HIKOCTHEIME TEPMOMETPAMH H IIHQPOBEIMH TeMIEPaTYPHEIMH
HaTYHKaMu, 0GBEM rasa - ¢ MOMOINE: 0 cuib(ona. PafoTats B mape, rpynme npe
BBITOIHCHWH NPAKTHYECKUX 3a1auuid. HaxonuTs B nureparype 1 Mureprere
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uHbOPMAIHIO 110 3aJaHHON TeMe.

['0TOBUTE Npe3eHTalNH X COOOLIEHHUS 10 H3YYCHHEIM TeMaM (BO3MOKHEIE TEMBI
NpeACTaB JeHs! B yueOnuke). [IpuMeHsTs MOeIb MIeanbHOro rasa IS ONHMCaHHs
TIOBENCHAS PEaILHBIX Ia30B.

Biaumnure npegpaerua
HCUOKOCIH U 2a3Q

AFperaTHsle COCTOAHUSN
BewecTsa. Mozens crpoenns
xpnxocTeit. Kpucranmumueckue u
amop@HEIE Tena.

Jlasats ompeneneHue NOHATHIL HCIAPEHHe, KOHACHCAIUS, KHICHAE, AMHAMUYECKOE
PaBHOBECHE, HACKIICHHBIN 14, HEHAChIIEHHBIA ITap, KpUTHYECKas TeMIepaTypa,
TEMIICPATYPa KHIIEHUs, a0CONIOTHAS BIAKHOCTE BO3IYXa, MApIHANLHOE IaBJIeHHUE,
OTHOCHTEJIbHAA BIAXKHOCTE BO3/yXa, TOTIKA POCHI.

Pacriosnagats, BOCIIPOM3BOMUTS, HAGIXONATE SBICHUS: HCHAPEHYE, KOHICHCALHS,
KHIIEHHE,

OnuceBaTh CBOMCTBA HACKHIUEHHOTO Hapa.

CoznaBaTe KOMIILIOTEPHBIS MOAE/H IHHAMUYECKOIO PABHOBECHS.

H3mepsATs BAOKHOCTE BO3AYXA ¢ IIOMOIIBI THTPOMETPA ¥ HCHXpoMeTpa. ONUCHBATE
YCTPOMCTBO TMTPOMETpa M ICHXPOMETPA.

Onpezenars 0THOCHTENBHYIO BIAXHOCTB IO IICHXPOMETPHUECKOH TabuIe.
Onpezensts abCOMOTHYIO BIAKHOCTD BO3AYXa, apLIUAIBHOE JABJICHHE,
OTHOCHMTEIIBHYIO BIQXKHOCT BO3XYXA, TOYKY POCHl B KOHKPETHBIX CHTYALHIX.
Haxoznuts B muteparype u ETepHeTE MHQOPMALEIO, FOTOBHTE NPE3CHTAIMH K
COOOMIEHNA O BIMAHHM BIAXHOCTH BO3AyXa Ha IPONECCH KU3HEAEATENbHOCTH
YENoBEKA.

IlepeyncraTb cBOMCTBA XUIKOCTH U OGBACHATD HX € MOMOIIBE) MOZENH CTPOEHUS
KHAKOCTH, CO3NAHHON HAa OCHOBE MKT. JlaBaTh onpejenen e MOHATHIA: cHia
TIOBEPXHOCTHOTO HATSKCHUS, KO3 HIMEHT IOBEPXHOCTHOTO HATAKCHMUA,
NIOBEPXHOCTHAA 3Heprus. Pacnosnasars 1 BOCIPOH3BOAUTS NPUMEDPE! HPOARICHHS
NEeHCTBIA CUIIBI IOBEPXHOCTHOTO HaTsKeHHs. ONpenelsTh CHIY ITOBEPXHOCTHOIO
HATSHKCHHS, KOIQQHIMEHT MOBEPXHOCTHOTO HATIKEHUS, IOBEPXHOCTHYIO JHEPTHIO
KHJIKOCTH B KOHKPETHBIX CUTYaIHAX.
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Pasmuyars cMawmMBatomye ¥ He CMAYMBAIOIME NOBEPXHOCTE KHIKOCTH. OGBACHITH
TIPUHHHY JIBIKEHIA JKUIIKOCTH 1O XANHIUIAPHLIM TpySKaM. PaccunThiBats BEICOTY
NOAHATHS (ONMYCKAHHA) XUAKOCTH N0 Kanu/upy. Haxoauts B JHTEpaType U
WuTepreTe uBGOPMAIHIO, TOTOBUTE HPE3EHTALMM i COOBICHNS O IIPOSABICHHH
AECHCTBHSA CHJIEI IOBEPXHOCTHOTO HATSOKCHUS B JKUBOH IpHpoe. HasbiBats cxoncTBa
Y pa3THIUA TREPIOBIX TeN, aMOPOHBIX TEJ, JKUIKHX KPHCTALIOB.

Hepeunciars cpoficTBa TBEPABIX TeN M OGBACHITS HX C OMOINBIO MOJEITH CTPOEHHS.

JeMOHCTPUPOBATE 0COGEHHOCTH CTPOSHIN KPHCTAILTHYECKAX 1 aMOp(HBIX TBEPIBIX
Tell, HCNOb3Ys 00BEMHBIE MOJIGNM KPHCTALIOB, IIpuBOIHTS IIpUMEPE] IPOLIECCOB,
TIOATBEPKAAIOMIMX CXOACTBO U PasIHTHs CBOMCTB KPHCTALTHYECKIX H aMOP(HBIX
TBEPABIX Tell.

Haxonurs B MHTEpHETE M NOMOMHWTENBHOM JHMTEPAType CBEICHHA O CBOACTBAX H
HpPHMEHCHIH KPUCTAJUIMICCKAX ¥ aMOPHEIX MaTepHanoB. [OTOBATE Mpe3eHTAIHHY 1
COOOLIERNSA 10 M3YUEHHBIM TeMaM (BO3MOIKHEIE TEMBbI IPE/ICTABNEHBI B YIeOHHKE).
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Ocrosst mepmodunamuru

Brytpennsia sHeprus,
Pabora u Temnonepenaya Kax
CocoOBl H3MEHEHHS
BHYTpeHHeil sHepruu. Ilepsenii
3aKOH TEPMOXUHAMHKH.
HeobGparumocTs Temnosbix
npoueccos. I IpuRIUILL
JeHCTBASA TEILTOBHIX MALIHH.

JlaGopaTopHas paGora Ne 6
«M3Mepenne yaensHO| TeIoTh
NNIABIICHUS JIbJ4- KOCBEHHBIE
HU3MEpPEHHU)

Konrpoanaas padora Ne 2 o
teMe: «Monexyrapras guzuxay

HaBath onpe/iesieHHE IOHATHI: TEPMORMHAMHYECKAS CHCTEMA, H30MHPOBAHHAS
TEPMOAHHAMUYECKAA CHCTEMA, PABHOBECHOE COCTOSHYE, TEPMOAMHAMHYECKH
IpO1IeCC, BHYTPEHHSAS SHEPIHS, BHYTPEHHSIS 3HEPTrHA WACATBHOIO rasa,
TEILTOEMKOCTE, KOJIMMECTBO TCIIOTH], YACIBHAS TCIUIOTA ILIAB/ICHHS, VIeIbHasd
TEIIIOTa Napoobpa3oBaHNs, YACHbHAs TEIUI0TA CrOPAHKS TOMUHRA, paboTa B
TePMOAMHAMHEKe, a)(MabaTHBIH mpolnece, 0OpaTHMBIL IIpoLece, HeoOpaTHMBII
TpOLECC, HArPEBaTeNb, XONOJUIBHUK, paboyee TeNo, TEILIOROH aBurarTens, KITJ]
TEIUIOBOTO ABUraTels. PacnosHaBaTh TEPMONUHAMHYECKYIO CHCTEMY,
XapaKTepyu30BaTh €€ COCTOSAHKE M MPOLECCH] H3MEHEHUS COCTOSHEA. [IprBouTs
IPUMEPDI TEPMOAHHAMHYECKHX CHCTEM H3 Kypca GMONTOrHH, XapaKTepu30BaTh HX,
OHUCEIBATE HAMEHEHHA COCTOAHHIM,

OnuceBaTtk crrocobB! H3MEHEHHS COCTOAHES TEPMOIMHAMHIECKOH CHCTEMBI Iy TEM
COBEPIICHHA MeXaHHYeCKOH paboTsl i npH Teruonepenaye. CocTaBisTh ypaBHECHHE
TEIUIOBOr0 Dananca B KOHKPETHOH CHTyatuu. BEIUHCIATE, MCITONB3YS COCTARNEHHOE
YPaBHEHHUE, HEW3BECTHRIE BEHUHHEL.

PacnozHasatsk a30Bble MEPEX0O(B! IEPBOTO POAA K COCTABJIATE YPABHCHHS JUIS
(a30BbIX IEPEX0N0B. BEMHUCIATH, HCHONE3YS COCTAB JICHHBIE YpaBHECHHSI,
HEHN3BECTHEIC BEMHIHHEL

Onpenenars 3HaUeHNSI BHYTPEHHEH SHEPrUH HACANHHOTO ra3a, H3MEHEHHE
BHYTPEHHEH 3HEPruy HIEANbHOro rasa, paboTh! MACABHOrO rasa, paboTsl Hax
HI€anbHbIM I'a30M, KOJIMYECTBA TEILUIOTH B KOHKPETHBIX CHTYALHAX,

Onpenensars sHauenne paGoTh HACATEHOTO ra3a 110 IpadhHKy 3aBHCHMOCTH JAABIEHUS
oT 00BEMa IIpH u30bapHOM Iponecce.

OnuchIBaTh reOMETPHYIECKHI CMEIC) PaGOTHI H PACCUHTHIBATE €8 3HAYCHHE 110
rpaHKy 3aBHCHMOCTH JaBIEHHS HACATHLHOTO T'a3a 0T 00héMa.

®opMynHpoBaTh NEPBHI 3aKOH TEPMOIUHAMUKH.

CocraBnare ypaBHEHME, ONHCHIBAIONIEE [IEPBBIT 3aKOH TePMOXMHAMHEKE, B
KOHKPETHBIX CUTYanHAX JULT H30OPOIECCOB B HIeaNbHOM rase.

BoraucnaTh, HCMOME3Ys COCTABIIEHHOE YpaBHEHNe, HEH3BECTHEIC BeJIIHHEL
Pasnuyats obpatumble u HeoOpaTHMEIE Nponecchl. [loaTBepXnaTh IpHMeEpaMu
HeoOPaTHMOCTD TEINIOBLEX IIPOLECCOB.

®opMynHUpoBaTh BTOPOH 3aKOH TEPMOAMHAMHKY, HA3EIBATH [PAHHLE €C0
NPHMEHHMOCTH, OOBACHATH €0 CTATHCTHYECKHIH XapakTep, [[pUBOANTE MpHMeps
TETUIOBBIX ABHTATeNeH, BBIICNATE B IPUMEpaX OCHOBHEIE YacTH HBHraTeiei,
ONMCHIBATE IPUHIMIT JEHCTBHA.
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Beraucsisits snavenus KIIJT TemioBoro ABUraTe)is B KOHKPETHEIX CHTYALHSAX.
Onpenenste 3Havenus KIIJ TenoBoro xeuraress, paborarorero no uxkty Kapho,
B KOHKPETHBIX CHTYAI[HAX.

loToBUTE NpesenTaMy M COOGIIEHHA 10 U3YICHHBIM TeMaM (BO3MOKHbIE TEMBI
npencrabieHs! B yuebuuke). Co3/1aBaTh KOMIBIOTEPHbIE TEIIOBBIX MAIIMH.,
Haxomute B nuTepaType uHGOpMANHIO 0 HpoBIEMax OXpaHe OKPYKaroIIeH Cpelsl.
Y4acTBOBaTh B AUCKYCCHH O IIPoGieMax 3HEPTeTUKH M OXpaHe OKPY KIS Cpensl,
BECTH IMAJIOT, OTKPBITO BBIPAKATH H OTCTAUBATh CBOI) TOYKY 3PEHHU, BHICTYIIHBATE
MHEHHE OMNIMOHEHTA.
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OcHoBbI
IAEKTPOAHHAMH
KH

(18 uac.)

Inekmpocmamura

OneKxTpudecKoe noine. 3aKoH
Kynona. Hanpsxennocts u
MOTEHIIHAN
3NEKTPOCTATHMECKOrO MON.
IIpoBoaHuKY, MONYTIPOBOJHHKN
1 pusnexkTpuxH. KoHnencarop.

HaBatb onpenenenue MOHATHI: HIEKTPHICCKHIT 3apay, JICMEHTapHBIH
BNIEKTPUIECKHH 3aPAL, TOYCUHBIH JMEKTPHIECKHH 3apAK, CBOBOLHBI HTEKTPHIECKUT
3apsafl, JMCKTPHYIECKOE HOJIE, HANPMKEHHOCTE DIIEKTPHYECKOT0 10, IHHAK
HanpskEHHOCTH BIEKTPUIECKOTO HOJ, OXHOPOHOE 3IEKTPHUECKOE [IONe,
TIOTEHIHAT SNEKTPHYECKOTO OIS, PASHOCT MOTEHLMAIIOB, SHEPTUS SHEKTPHYECKOro
1014, SKBUIIOTCHIMAIbHAS HOBEPXHOCTE, SIEKTPOCTATHYECKAS METYKITHS,
NONAPH3AUMA MMIIEKTPHKOB, TUINEKTPHYECKAs TPOHUIIAEMOCTD BENIECTBA,
BIIEKTPOEMKOCTD, KOHAEHCATOp. Pacosnasars, BOCHPOM3BOMUTE M HAOIOAATE
PasIMYHEIC CIIOCOOH! SNEKTpU3anuH Tenl. OOGBACHATE ABNCHUE MEKTPH3ALMM Ha
OCHOBC 3HAaHMHA O CTPOEHMH BelecTBa. ONKMCHBATh B BOCIPOH3BOIHTE
B3aHMOJECHCTBHE 3apsKEHHBIX TEl.

OmnHCHIBATE NIPHHITAI AEHCTBHS 3MEKTpoMeTpa. PopMyTHpOBATh 3aKOH COXpaHEHHA
NCKTPUYECKOTO 3aps J1a, YCIOBUA ero npuMenuMocT. COCTaBIATL ypaBHEHNHE,
BEIPXKAIOIIEE 3aKOH COXPAHEHHUA 3NIEKTPUICCKOTO 3apsaia, B KOHKPETHbIX
CHTYalUHsX. BEYHCIATE, MCHONb3ys COCTABIEHHOE YPABHEHHE, HEH3BECTHLIE BEJIH-
unHL PopMynupoBats 3akou KyioHa, yerosus ero mpuMeHumMocTH. COCTaBATh
YP4BHEHHC, BRIpaKaroIce 3akoH KynoHa, B KOHKPETHBIX CHTYAUHAX. BEUMCIATD,
UCIIONB3Ys COCTABIICHHOE YPABHEHWE, HEU3BECTHDIE BEIHUIMHRL. BBIYHCIATE
3HaICHUC HANPAKEHHOCTH JIOJI TOYETHOIO 3MEKTPHIECKOr0 3aps/ia, ONpe/e/iTh
HalPaBIICHHE BEKTOPa HANDSDKEHHOCTH B KOHKPETHOH cuTyanu. GopMyIupoBarh
IPHHIUL CYTIEPHOSHLIHM DIEKTPHICCKHX IToJIeit.

Onpenensts HanpaseRHe H 3HAYEHIE Pe3yNBTUPYIONEH HANPIKEHHOCTH
BIEKTPHIECKOrO MO CHCTEME] TOYEUHBIX 3apsioB. [lepeuncnars cBoficTBa THHMIL
HanpMXEHHOCTH HIEKTPHIEcKoro nomst. M3o6paxkarh SMeKTpHYEcKoe [Hoe ¢
IOMOMIEIO JIMHKE HAPsDKEHHOCTH. PacnosHaBaTe M #306pakaTs MMHNK
HAIPDHKEHHOCTH II0JIA TOUEYHOIO 3apA/a, CHCTEMB] TOYEYHbIX 3apaI0B, 3apSIKEHHOM
TIOCKOCTH, XBYX (HECKOJIBKHX) OCHOBA HOBELEHHA B JIEKTPOCTATHYECKHX
NapaeNbHEIX IITOCKOCTEH, IMIMHAPA; ORHOPOIHOIO H 3JIEKTPHYECKHUX TTONEH.
OrnpeziensTs 10 MTHAKAM INEKTPHIECKOrO OIS 3HAKA ONpPE/ICICHNS 3aps/ioB.
OmucpiBath M0Be/ICHAE IPOBOHAKOB ¥ JUANEKTPHKOB B 3IEKTPOCTATHIECKOM TIOJIE
Ha OCHOBE 3HAHHI{ O CTPOEHHMH BemecTBa. PacnosHasaTe 1 BOCIPOH3ROANTS SBICHUS
JMEKTPOCTATHIECKOM HHIYKIMH U NONAPH3aNH KHINEKTPHKOB. TeopeTHuecky
NpeAcKashlBaTh HANHYKE 3HAHUH O CTPOSHHH BEILECTRA, IPOBOJHUKOB U
AUINEKTPHKOB B JICKTPUECKOM oJie, OO0CHOBEIBATH M PA3BHBATE CBOIO TOUKY
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3perns. COCTABATE PABEHCTEA, CBA3BIBAYOLIME HANPOTSHKEHHOCTE ANEKTPHYECKOTO
II0JIA B IEIIEKTPHKE C HAIPSHKETHOCTHIO BHELIHErO 3IEKTPHYECKOTO OIS
BorauciiaTs, ucnonp3ys COCTABIEHHOE YPaBHEHHE, HEH3BECTHRIC BETHUMHEL
OnuceBaTh NPUHUKI NeHCTBHS AeKTpocTaTHYeCKOH 3amuTEL. OHpenensTs
NOTEHIHAI 3JIEKTPOCTATHYECKOTO 11014 B NAHHOH TOUKE MOJIL OJJHOIO ¥ HE CKOJNBKHX
TOYEHHBIX DIEKTPHYECKUX 3apANOB, MOTEHIHATLHYIO 3HEPIHIO 3JIeKTPHUECKOro
3apAna ¥ CHCTEMBbI IIEKTPHUCCKUX 3apAN0B, PA3HOCTH IIOTEHIHAJIOB, paboTy 3IeK-
TPOCTAaTHYECKOI0 IOJIA, HANPSXKEHHE B KOHKPETHBIX cuTyanusax. COCTaBnaTh
YPABHEHH, CBA3BIBAIOIINE HAMPIKEHHOCTD SAEKTPHYECKOTO [IONH ¢ PA3HOCTBIO
NOTEHUHANOB. BEMHCIATD, HCNIOME3YS COCTABIECHHOE YPaBHEHNE, HEU3BECTHEIE
BETMYHHEL

H3zobpaxkars 3KBHIIOTCHIHABHEIE IOBEPXHOCTH 3MEKTPHIECKOTO TIOJIA.
PacniosHaBats ¥ BOCIPOH3BOIKTS SKBHIOTEHIIHAIBHEIE TOBEPXHOCTH IIOJIS
TOYEUHOTO 3apsfia, CHCTEMEBI TOYEUHbIX 3apA/I0B, 3apKEHHOM IUIOCKOCTH JBYX
(HECKONLKUX) NApaJUIENBHEIX I0CKOCTeH, Iuapa, chepsl, MITHAPA; OHOPOKHOTO K
HEOMHOPOAHOro NEKTPHIECKHX NOJIeH. OOBACHATE YCTPOHCTBO, IPHHIMIL AeicTBAS,
NPAKTHYECKOE 3HAYCHHE KOHICHCATOPOB. BEMMHCIIATE 3HA9CHUA 3IIEKTPOEMKOCTH
IIOCKOTO KOHIEHCATOPA, 3apAAa KOHCHCATOpa, HANPSDKEHHA Ha o0KnagKax
KOHIEHCATOPa, TapaMeTpoB INIOCKOTO KOHASHCATOPA, SHEPTHHU IEKTPHUECKOTO OIS
3apsKEHHOT0 KOHIEHCATOPa B KOHKPETHBIX CHTYAIMAX.

PaccunTsiBath 06111yr0 EMKOCTE CHCTEMEI KOHAEHCaTopoB. Haxomurs B MHTepHeTe H
JONOJIHUTENBHOH IUTEpaType UHPOPMANHMIO 06 OTKPHITHH 3JIEKTPOHA, HCTOPHH
M3YIEHUA 3NCKTPUHECKHUX ABJICHUH. I'OTOBHTE NIPE3EHTANMH H COOBIIEHHS 110
H3YIEHHEIM TeMaM (BO3MOMHEIE TeMBI IIPEJCTABIIEHb! B YIeOHHAKE.
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3arorHvt HOCHMOARKOZ0 MOKA

IMocTosnHAEIl aneKTpUvecKuii
TOK. DJIEKTPOABMKYINAS CHIIA.
3axoH OMa [U1A MOTHOH e .

JlaGoparopHasn pa6ora Ne7
«Hanpsoxenne npu
NOCIIEMOBATENLHOM BKIHOYEHHH
MaMIIOYKH H  pe3ucropa He
paBHO CyMME HalpDKEeHHH Ha
JaMIIoUKe H pesucrope-
IpOBEpPKA THITOTES
JlaGopaTropHas paGora Ne§
«Hzmepenne IJIC wucTouHmHKA
TOKE M -  BHYTPCHHEro
CONPOTHBIICHAA HCTOYHHUKA
TOKay» -IpAMBIE M KOCBEHHBIE
H3MEPEHHS H3MEPEHHE

JlaBaTb ompeeneHNe MOHATHIL: 3NEKTPUYECKHIT TOK, CHIIA TOKa, BOIILT-aMIOepHasd
X4paKTEPUCTHKE, ICKTPUIECKOE CONPOTHBIICHHE, CTOPOHHHE CHITBL,
ANEKTPOIABHKYILAS CHIIA.

IlepeuucnaTs ycIoBHA CYLIECTBOBAHMA DNEKTPHYECKOTO TOKA. PacIio3HaRaTh 1
BOCHPOH3BOAHTE SIBJIEHUC 3NEKTPHYECKOTO TOKA, AEHCTBUS 3EKTPHIECKOr0 TOKA B
NPOBOAHUKE. OOBACHATE MEXAHH3M ABJICHUH Ha OCHOBAHMY 3HAHMIA O CTPOSHHH
BeniecTBa. CO3/1aBaTh KOMITBIOTEPHEIC MOJIENM 3NEKTPHYECKOTO TOKA. [10)B30BaThC
aMIICPMETPOM, BOJBTMETPOM, OMMCTPOM: YUHTHIBATE OCOGEHHOCTH HIMEPEHNUS
KOHKPCTHEIM IPHOOPOM H IIPABHIIA IIOUIFOYEHHES B AJIEKTPHICCKYH) LIEMb.
Hccnenopats sKCIepHMEHTAIEHO 33aBHCHMOCTE CHJIBI TOKA B IIPOBOJTHUKE OT
HalpAKEHHA U OT CONPOTHBISHUS NPoBoaHyKa. CTPouTs rpaduk BONBT-aMIepHoit
XapaKTepUCTHKH.

Gopmynaposats 3akon OMa IS YY4CTKA IEIH, YCIOBHS ero NIPUMEHUMOCTH,
CocTapaTs ypaBHEHHE, OMACKHIBAOLIEE 3aK0H OMa s y4acTKa Helld, B
KOHKDETHBIX CHTYaIlHsIX.

BEIMHCIATE, MCTIONB3YS COCTABNEHHOE YpaBHEHNE, HEH3BECTHEIC 3HAYCHIS BEIMUNH,
PaccuurrBath o6mee conpoTHBIEHHE YYacTKa HEHH IPH IOCHEIOBATEIBHOM I
apajieIbHOM COCOHHEHHAX NPOBONHKKOB, IPH CMEINAHHOM COENAHEHUN
IPOBOJHUKOB. BEIIONHSTE PACIETE! CHII TOKOB H HANPSIKEHHIE B PA3NHYHEIX (B TOM
THCTIC B CJIOXKHBIX) SNIEKTPHYECKHUX LelsaX. DOpMYITHpOBATE U HCNONb30BATE 3AKOH
Ioxoyns-Jlenna. Onpenenars paboTy ¥ MOIHOCTD INEKTPHRYECKOrO TOKA,
KOJTUIECTBO TEIIOTHI, BEIIEIAIOMEHCH B IPOBOMHUKE C TOKOM, TIPH 3aJaHHbIX
napamMeTpax.

PopmympoBath 3ak0H OMa JULs [OIHOI LeNH, YCIOBAS €ro IPUMEHHMOCTH.
Cocrasnare ypaBHeHue, Bripakalomnee 3akoH OMa s MoIHo# LIeNH, B KOHKPETHBIX
CHTyalluAX. PaccuuThiBaTh, HCHONB3YS COCTABIEHHOE YPRBHEHME, HEH3BECTHEIE
BEHYHHEL. M3MepaTh 3HAYCHHE JIIEKTPOABIKYIEH CHIILI, HANPSDKEHUE 1 CHITY TOKa
Ha y4acTKC UeNH ¢ IIOMOLIBIO BONLTMETPA, aMIIEPMETPa H HU(DPOBEIX JATIHKOB
HANPSDKEHUs ¥ CHlbl Toka. Cobitofars npaBmia TeXHUKE Ge30MacHOCTH IpH paboTe
C MCTOYHHKaMH TOKa,

PaGorats B nape, rpyIe npy BEITOTHEHAH NPAKTHIECKHX 3aaHmii. HaxomuTs B
Jurepatype ¥ MrepHeTe HEQOPMAIIHIO O CBA3H 3NEKTPOMArHUTHOTO
B3aMMOJICHCTBHS ¢ XUMHYCCKHUMH PEAKIMAMH ¥ GHONOTHYECKMMH TIPOIIeccaMu, 06
HCTIOJI30BaHKH SNEKTPHYCCKHX SBJICHHI XUBBIMH OPraHU3MAMH | T. JI.

1 0TOBHTH NpE3EHTAUMH H COOBIESHHS [0 H3YIEHHBIM TEMaM (BO3MOKHEIE TEMBI
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NpeAcTaBlieHk] B y4eOHHKE). BEIMONHATE JOIOMHHTEBHEIE HCCIENOBATEILCKHE
PaboTHI O M3yYEHHBIM TeMaM (BO3MOXKHBIE TeMbI IIPE/ICTARIEHS! B y4eOHHMKE ¥ B
paspene «Conepxanne Kypca GH3MKH» JAHHOMN IPOTPaMMEL.

Inexmprveckuii HOK 8

PasnudHbIX cpeoax

ONEeKTpHYIECKHIt TOK B
NPOBOKHUKAX, SMEKTPONUTAX,
IOIYTIPOBOJHHUKAX, Fa3ax H
BaKyyme. CBEpPXIIPOBOHMOCTE.

Kontponeras paGora Ne 3 mo
TeME: «DIEKTPOIUHAMHKAY

OOBACHATE TEOPHIO IPOBOAUMOCTH P-n HEPeXona. [IepeunciiaTh OCHOBHEIE CBOMCTRA
p -II - IepexoJia.

IIpEBOIUTE NPHMEPEI HCTIONB30BAHUS IIOJTY IPOBOAHUKOBEIX NPAGOPOB. OGBACHATE
MeXaHH3M 00pa3oBaHms CBOGOIHBIX 3apAN0B B PACTBOPAX M paciliaBax
ANMEKTPOIUTOB. ONMCHIBATE 3aBHCHMOCTE CONPOTHBIICHHS 3IIEKTPOIUTOR OT
TEMITeparypsl. TeOpeTHYECKH HA OCHOBAHIY 3HAHMI O CTPOSHUH BEIIECTBA
HpeCcKasbIBATh XOJ MpoNecca aNeKTposusa. IIpuBoauTs npuMepst 1
BOCIPOH3BOMHTD (PH3NYECKHE IKCIIEPHMEHTE], IOATBEPKAAIOINAC BhIECHHE Ha
YJIEKTPO/IAX BEMECTRA NIPH IPOXOKACHUM 3ICKTPHHECKOrO TOKA Yepes SIEKTPOIHT.,
YTOYHSAT I'DAHHMITE! IPUMEHMMOCTH 3aKoHa OMa JUIT ONIHCAHMS IIPOXOXKACHMS
SICKTPUICCKOrO TOKA Yepe3 SNEKTPONHThL. [IpHMEHATE 3HAHHS O CTPOEHHH BellecTBa
AUl OITHCAHHA ABJICHUS JNEKTPONIN3A.

CocraBiTh ypaBHERNE, OMUCHBAIOLIEE 32KOH dNeKTpoH3a Mapages, s
KOHKPETHBIX CHTyallui. BpIYMCIATE, UCIIONB3Ys COCTABIEHHOE YPaBHEHHE,
HEU3BECTHBIE 3HAYCHUS BETHIMH.

IIpuBoNHTE MpHMEpPBI HCMOTE30BAHYA JMEKTPOIHT. OGBICHSITE MEXAHHIM
00pa3oBaHiA CBOOOJHEIX 3apAN0B B rasax. I[pUMEHSATh 3HAHM O CTPOCHHUH BELIECTRA
AT ONHCAHKSA SABNEHWH CAMOCTOSTEIbHOTO H HECAMOCTOATENEHOTO PaspsHoB.
HepequciaTs OCHOBHBIE CBOMCTBA 1 061ACTH MPHMEHEHHS [Ia3Mb1, PaboTarh B
nape, TPYNNE OpH BEITOIHEHHH HCCIEA0BAaTEILCKUX paboT, NPH OCYINECTBICHHH
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TEOPETHICCKUX NIPE/ICKasaHmi. I'0TOBHTH Ipe3eATallH ¥ COOGIIEHHS IO URYHEHHBIM
TeMaM (BO3MOXKHBIE TEMBI IPEACTABIEHH! B yueGHHKE.

ITOBTOPEHHE

2
11 KJACC
CopepxaHue Komn-so OcCHOBHEIE BUOBI ACATENHHOCTH obyuaromuxcs
TacoB
Pasgensr nporpaMMbl Temp1, BXoAsimHe B AaHHBIE
pazgen
DAEKTPOAHHAMHAKA Maznumnoe none 6 JlaBaTe onpenescHHe IOHATHIA: MaTHHTHOE II0JIe, MHAYKIHMA MaTHHTHONO 110/,

( npopokenue)- 41 a4

HUBAyKIHA MATHETHOTO
nons. JleiicTBue MarHUTHOTO
1I0JIA HA IIPOBOJHMK C TOKOM H
OBHKYINYIOCS 3aphKEHHYIO
gactuny. Cuna Ammepa u ciia
Jlopenna. MarHuTHEIN 1OTOK.
ITpaBuno Jlenua.MaruutHsie

BUXPEBOE TOJIE, Cia AMIepa, cuna Jloperna, Geppo MarseTHk, JOMeH,
Temrieparypa Kiopd, MarHuTHAsS IPOHUANAEMOCTs BEHIECTRA.

HaBatp onpenerenne eqUHAIE! MHIYKIHA MATHUTHOTO TIOJIA. Ilepeuucngre
OCHOBHBIE CBOMCTBA MATHUTHOTO 10N M306paXaTh MArHUTHbIE THHHH
HOCTOSHHOTO MArHUTA, IPSMOT0 NPOBOAHMKA C TOKOM, KaTYHIKH C TOKOM.
HabmonaTs B3anMoseiicTBie KATYIIKK C TOKOM H MarHuTa, MarHHTHOMH
CTPEJIKH ¥ NIPOBOAHMKA ¢ TOKOM, ACHCTBHE MarHUTHOTO [IOJA Ha JBIKYIIYIOCS
3apPSDKEHHYIO HacTURy. DOpMYNHpPORaTH 3aKOH AMIIEpa, HA3EIBATh
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CBOMCTBA BeMIeCTBA.

TPaHUIIbI €70 NPUMEHUMOCTH. OpefensTs HanpasieHe AUHMN HHIYKIHA
MariuTHOTO II0JIA ¢ IIOMOMIBIO NpaBuiIa OypaBurKa, HanpaBJieHHE BEKTOPOR
CHIIBI AMriepa 1 cuibl JIopeHIa ¢ TOMOLIBI0 paBrila JieBoit pyku. IIpuMensTs
3aKOH Amriepa 1 GopMyITy JuI BEIMECICHUs cyibl JIopennia npy pelreHny
3aga4. OOBACHATH [IPUHIUIL PaGoThI IUKIOTPORA M Macc cliekTporpada.
TlepeurcraTs THIIBI BEINECTB 0 MATHHTHEIM CROJCTBAM, HA3LIBATH CBOMCTBA
Aua-, napa- u ¢peppomarneruxos. Hamepsars cuily B3auMoeifcTBIA KaTyIIKY ¢
TOKOM H MarHuTa.

HcenenoBark MarHuTHbIE CBOMCTBA TEJ, H3TOTOBICHHBIX H3 Pa3HBIX
MaTEpUAIIOB.

PaGoTats B 11ape IpH BEIIONHEHHH IPAKTHYECKUX 3a2HAH, B NIape U rpyie
TIpy pemenny 3anad. OObACHATS NPUHUKH AeICTRHS SNEKTPOUIMEPHTEBHBIK
1pHGOpPOB, TPOMKOTOBOPHTEII U 3lieKTpoaBuraTens. Haxonuts B JHTEPaType |
Hurepnere undopmammo o Bxiane Ammepa, JlopeHna B H3ydeHHe MATHATHOTO
o1, pycckoro ¢u3uka CToserosa B HCCEH0BaHHE MATHATHBIX CBOICTB
(eppoMarHeTHKOB, O NPUMEHEHHH 3aKOHAa AMIIEpa, IPAKTHYECKOM
HCIIOJIb30BAHHN JCHCTBIA MATHHTHOTO ITOJIA Ha ABHKYLIHMitCS 3apsam, 06
YCKOPHTENIX SIeMEHTAPHBIX YaCTHII, O BKAANE POCCHHUCKHX YYEHEIX B
CO3/laHue YCKOPHTENEH dIIEMEHTaPHEIX YACTHIL, B TOM yHcle B O6TeIuHEHEOM
MHCTHTYTE AACPHEIX Hecnenosauni (OMAM) B r. Hy6ue 1 Ha aHapoRHOM
xonnaiinepe B LIEPHe; 06 uctonr3opanum GheppoMarneTHKOB, 0 MATHATHOM
rnone 3eMnH.

I'oTOBHTE npeseHTamuy 4 COOOIIEHHS [0 M3 YUEHHEIM TeMaMm (BO3MOYKHEIE
TEMBI [IPE/ICTAB JICHEL B yyeOHUKe.)

INeKMPOMAZHUMHAA HHOYKYIA

3aKOH 3NEKTPOMarHUTHOM
HHIYKIHY. JIeKTPOMaruiTHOE
none. IlepeMenHsnt Tok. SIBenne
CAMOHMHAYKIMH. MHIYKTHBHOCTS.
SHepaust aneKmpoMazZHUMNO020
nous.
OIEeKTPOMArHHTHEIE KonebaHus.
KonebaTenbHELf KOHTYD.

HaBaTs oxpenienenne MOHATHIL: ABICHHE SEKTPOMATHATHON MHIYKIHH,
MarHHTHBIH NOTOK, D{C HHAYKOMY, HEIYKTHBHOCTS, CAMOMHAYKIHAS, DJIC
CaMOUHIYKITHH,

PacriosHasath, BOCIIPOM3BOMTH, HAGIOAATH ABNEHNE HNEKTPOMATHATHOM
HHAYKIKH, IOKa3LIBath NIPUIHHHO-CIEACTBEHHEIC CBA3H TIPH HaBImoIeHMH
ApNeHust. Habmoxats ¥ aHamu3HpoBaTh SKCICPHMEHTE], IEMORCTPHPYIOLIHE
npasmio Jlenua,

DopMynupoBats NpaBuio JIeHNa, 3aK0H 3IeKTPOMAarHHTHOMN HHIYKIHH,
Ha3bIBaTh IPAHMIIEI €I0 IpHMEHUMOCTH. Mecnenosats apncHue
JIEKTPOMAarHUTHOH HHAYKIIHH.

IlepevncnsaTh yCIOBHS, IPH KOTOPHIX BO3HHKAET HHAYKIMOHHLI TOK B
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JIabopaTopuasn paGora Nel
«Habmonenue sapnenus
SMEKTPOMATHHTHOH UHAYKIHH -
HaOIoieHne SBIeHUT»

3aMKHYTOM KOHTYpe, KaTylke. ONpenenaTs polib XKeNe3HOro CepASUHHKA B
KaTyiike. Fso0paxars rpadidecky BHEIIHEE H MHAYKIHOHHOE MATHUTHBIE
noj. OnpeessTh HalpapieHue HHAYKIHOHHOIO TOKA B KOHKPETHOM
curyauuy. OGBACHATE BOSHUKHOBEHUE BHXDPEBOTO 3IEKTPHICCKOrG 0N |
SMIEKTPOMATHUTHOTO MoJis. ONHCHIBATE IpoLece BOZHUKHOBeHHS DJIC
HHIYKUMY B OBIDKYIIMXCs npoBoanukax. Ilpencrasnsts Tporeneparopa
MuKpopona. PaboTaTs B nape u rpynuie mpy BHHOHEHHK IPaKTHYCCKUX
3ajiaHui, IIAaHAPOBATH IKCTIEPUMENT. [lepeducaTs npiIMeps! HCMONE30BaHMA
ABIICHUA INEKTPOMArHUTHOH MHIYKIHH. Pacnio3HaBaTh, BOCIPOU3BOIUTS,
HabIONATD ABJICHHE CAMOMHIYKIIMH, [I0KA35IBATh [IPY YHHHO-CIIECTREHHEIE
CBA3H IPH HAOIONCHHY SBAeHAA. DOPMYIHPOBATH 3aKOH CAMOMHIYKIH,
Ha3BIBATE IPAHHIIBI €r0 IPHMEHHMOCTH.

IIpOBOAKTE aHANOTHIO MEXJTY CAMOHHAYKUMEH H HHEPTHOCTHIO.

Onpenenars 3aBHCAMOCTE HHAYKTHBHOCTH KaTYIIKY OT €& [UTHHE! ¥ TIOITATH
BUTKOB.

Onpenensars B KOHKPETHON CHTYaNyH 3HAYCHHS; MATHATHOLO noroxa, IC
MHAYKIHE, DJIC HRyKIMK B ABMKYIHXCA TpOBOAHHKaX, DJIC
CaMOMHYKIIMH, HH/IYKTHBHOCTh, SHEPTHIO 3IEKTPOMATHUTHOTO TIOJIA.
Haxonuts B mreparype u HurepHere nudopmaruio o6 HCTopuH OTKPBITHA
SIBJICHHSA SJICKTPOMArHUTHOH MHIYKIIHH, O BKJIAJIe B M3YYEHHE 3TOTO SABICHHS
poccuiickoro ¢usuka 3. x. JleHia, o 6opsSe ¢ IposBNeHHAMU
SNCKTPOMArHUTHOH HHAYKUMH H €€ HCIIOIB30BAHHY B TPOMBIIIICHHOCTH.
I"0TOBHTE Npe3eHTAHE M COOBIICHHS 110 H3YIEHHEIM TEMaM (BO3MOXKHEIE
TEMEI HPEACTABNCHE! B yUeOHHKE).

Inexmpomazuumnste
Konebanus.

ONeKTPOMArHUTHEIE KOTebaHus.
KonebaTensHstit KOHTYD.

KonrposbHas  paGora  Nel

«Maruutaoe noJje.

ONeKpOMarHuTHEIC KoneGaHus»

HasaTe onpeaeneHue NOHATHIA: KoTebaHus,

KonebarenbHask CHCTEMA, MCXaHIYeCKHe KoNeGaHus, rapMOHIIeCKHE
Kkosebanus, cRoGOAHEIE KONeOaHus, 3aTYXAIOLIHE KONeGaHHs BEIHYXJICHHEIE
KoJeOanus, pe30HaHC, CMEHIEHUE, aMILTHTYA, MePHO, 9acToTa, COOCTBEHHAsS
4acToTa, ¢asa. HaswlBaTh yCoBHs BOSHUKHOBEHHS KoneOanmii. [IpHBoiuTS
IPUMEPEI KoNebaTenbHbIX CHCTeM. ONUCHIBATS MOJEIH (IPYKHHHEIIL
MasTHUK) «MaTeMaTHIeCKUd MasTHUK». [lepeunciars BUIOE KONehaTeIbHOTO
JABMXEHHA, MX CBOKCTBA. PacnosgasaTsh, BOCIIPOUZBOAUTE, HAGMIONATE
rapMOHMYECKHe KonebaHus, CBoOOMHEIE KoTebaHHs, 3aTyXalolIHe Konehanus,
BBIHYXICHHbIC KoNeOaHus, pe3oHaHC.

Hepewuciirs cnoco6r! MoyyeHns cBOGOHEIX H BEIHYKIEHHEIX
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MEXaHHYECKHX KOJeOaHHii.

CocrasnaTe ypapHeHHe MeXaHHYECKHX KoTeGanuit, 3aMChBATS €10 peHIeHHE.
OnpenenaTs 1o ypaBHEHHIO KonebaTeNEHOr0 BHKEHHS napaMeTpel
KoeOaHui.

Hpencrasnars rpaduyecky 3aBUCHMOCTE CMEIEHNUS, CKODPOCTH U YCKOPEHHA OT
BPEMEHH HPH KOIEDAHUAX MAaTEMAaTHYCCKOIO H NPYKHHHOFO MAsSTHHKOB.
Onpegenars no rpauKy XapaKTepHCTHKY KoneOammit; aMIUTMTY Y, TIEPHOJ 1
JacroTy.

Hz06payxars rpaduyeckn 3aBHCEMOCTS aMILIHTY B BBIHYXAEHHBIX KoNeGanui
OT YacTOTEI BEIHYXAAIOIUEH CHITBL. AHATH3UPOBATEH H3MCHEHHE NAHHOLO
rpagHKka XIpx U3MEHEHHH TPEHUS B CHCTEMe. BEIUMCIAT B KOHKPETHEBIX
CHTYalHAX SHAYCHHSA NEPHONA KOIeOaHuit MaTCMaTHYECKOr0 | IIPYXHHHOLO
MAasATHUKA, SHEPrUM MasTHHKA. OOBSCHATS MpeBpPALIeHHsA SHEPIHH IPK
KONeOaHHAX MATEMATHYECKOT0 MAITHHKA M I'Py3a a npyxuHe. Heenenopars
3aBHCHMOCTb ICPHO/1A KoeOanuit MaTeMaTHYECKOT0 MasSTHHKR OT €I0 JUIHHEI,
MAacCCBI ¥ aMIUIUTYIbI KOJIeOaHui.

Wccnenopars 2aBHCHMOCTE NIepHOZA KONeGaHmii Fpy3a Ha IPYXUHE OT MacChl
Tpy3a KECTKOCTH IPYXKHHEL PaboTaTs B nape W Ipynile OpH pelueHHH 33134 K
BEITOJHEHUN NIPAKTHYCCKUX 3a1aHMH, HCCIIETOBAHMIA, ILIAHUPOBATE
OKCIIEPHMEHT. Bectn uckyceuro Ha TeMy «PoJE pe3oHaHca B TEXHMKE i
OBITY ».

Haxozuts B nureparype u Unteprere mEhbopManuio o6 HCIIoIs30BaHuK
MEXaHHIECKHX KoNeOaHuii B IpHGopax reonoropasseky, dacax, APyrux
ycTpoiicTBax.

HasaTs onpeneneHie HOHATHIL: DNCKTPOMATHETHEIE KosebaHus,
KonebaTenbHpIH KOHTYp, CBOGOAHbIE 2IeKTPOMATHITHEIE xonebaHus,
4BTOKONEDATENBHAS CHCTEMA, BEIHY)KACHHEIE IEKTPOMAIHHTHEIE xoyreOannd,
ICPEMEHHBIH DNEKTPHIECKHUH TOK, AKTHBHOE COLPOTHBIICHHE, HHAYKTHBHOE
CONPOTHBACHKE, EMKOCTHOE CONPOTHRIICHUE, IIOIHOE CONPOTHRICHHE LIETH
TIEPEMEHHOTO TOKa, ACHCTBYIOLIEE 3HAUCHHE CHITHI TOKA AHCTBYIOMEe
3HAUCHHE HANPSDKCHHS, TpaHchopmarop, koadhduunenT TpanchopManmy.
Hzobpaxars cxeMy Kone6aTensHOTO KOHTYPa H ONHMCHIBATE IIPUHIAII €0
paboTEL

Pacmosnasath, BOCIIPOH3BOAUTS, HaGIONATE CBOGOIHbIE INIEKTPOMArHUTHEIE
KoneGaHNs BEIHYKICHHBIE JICKTPOMATHATHEIE KONCOaHHS, Pe30HaHC B LMK
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IICpEMEHHOTO TOKA.
AHaNH31pOBaTh NPEeBPAIlEHHS SHEPTHH B K0NeGaTesIbHOM KOHTYpe IIpH
3MEKTPOMAaTHUTHEIX

kosebanusx. IIpegcTaBnarTe B BUjE rpa¢KoB 3aBUCHMOCTE

3JIEKTPHYECKOro 3apsA/id, CUIIH TOKA H HAIPSKCHHUA OT BPEMEHH IIPH
CBOOOIHBIX SNIEKTPOMATHUTHEIX Konebarmsax. Onpenensts 1o rpaduky
KoneOaHuii XapaKTepHCTHKH: aMIUIHTYAY, IEPHOL U 4acToTy. IIpoBoxuTs
AQHATIOFHI0 MEXTY MEXaHHYECKHH U 3EKTPOMATHUTHBIME KOJIEOaHMsIMY,
3amHceBaTh GhopMyny ToMcoHa.

Beradcnsrs ¢ nomoumpio dopMynst TOMCOHA IEPHO/ B YACTOTY CBOGOIHBIX
3MEKTPOMArHNTHBIX KoneGanuii. OnpeseNnaTs NeproN, 4acToTy, aMILTUTYLY
KoneGaHui B KOHKPETHBIX CHTYAIUAX.

Hccnenosars anexrpoMarHuTHEIE KoneGanus. [lepeaucnars ceoiicTsa
aBTOKOJICOaHuiA,

aBTOKONEOaTENbHON cHCTeMEL [IpHBOIMUTE IPUMEpEI ABTOKOIeGaTENBHEIX
CHCTEM, HCIIONB30BAHUS aBTOKOJIebanmit. OOBACHATD IPHHIHII HONyIeHHS
IIEpEMEHHOTOKA, YCTPOHCTRO reHepaTopa lepeMeHHOT0 TOKa. 3a3LIBaTh
0COOEHHOCTH NEPEMEHHOTO MEKTPHYECKOrO TOKA HA YYACTKe LEMH ¢
pesucropoM. HaspiBare 0COGEHHOCTH NEPEMEHHOTO SICKTPHYECKOTO TOKA Ha
y4acTKe HelH ¢ KoHHencaTopoM. HasrBarh 0coOeHHOCTH NlepeMeHHOro
SNEKTPHYECKOTO TOKA Ha yYacTKe Lielly ¢ KATYLIKOH HHAYKTHBHOCTH.
3anucrBaTs 3akoH OMa JUIs IENH epeMeHHoro Toka. HaxoauTts 3nagenus
CHJIBI TOKa, HANIPSDKEHHUS, AKTHBHOIO COIPOTHBIICHHS!, MHYKTHBHOTO
COIPOTHBIICHHUA, EMKOCTHOT'O CONPOTUBIICHHSA, IOJIHOTO CONPOTHBICHHAA LIETIH
[IEPEMEHHOT0O TOKA B KOHKPETHBIX CUTYaU#AX. BeraycnaTs RHAYeHHA
MOIIHOCTH, BEIIENSAIOMIEACS B HENH NIEPEMEHHOTO TOKA, JASHCTBYIOMHUE
3HAYEHHUA TOKA M HanpsoKeHHS. HaspBaTh yCIOBHS BO3HHKHOBEHKA PE30HAHCA
B [IETIH IEPEMECHHOr0 TOKa. ONHCHIBATE YCTPOMCTBO, IPHEIKAI AEHCTRAS H
NpuMeHEHHe TpaHcdopmaTopa. Beraucnste koadduuuent TpaschopManuy B
KOHKPETHEIX CHTyaumsix. Haxomuts B nmuteparype 1 MHTepHEeTe HH(OpMAITIIO
0 MIOJIyYCHHH, NIepefiatie ¥ HCIOIb30BaHUH IIEPEMEHHO0 TOKa, 00 UCTOPUH
CO3JaHMA H NPHMECHEHHHE TPaHC(HOPMATOPOB, HCIIOB30BAHMHE PE3OHAHCA B
eI NIEPEMEHHOI0 TOKA H 0 Hopkbe ¢ HIM, yerexax | npobnemax
3IEKTPOsHepreTHKH. COCTaBIATE CXeMEI IpeobpasoBanus sHepruu Ha T3] u
['3C, a Takke cxeMy nepeiaun N noTpebIcHHA eKTPO3HEPIHH, Ha3bBaTh
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OCHOBHBIX IOTPeOHTENEH 3MeKTPOIHEprity. [lepeuscaaTs HpHYHHEL noTeph
SHEPrUH H BO3MOXKHOCTH 1A IIOBEIMICHHS

3pdexTHBROCTH €& MCTonb3oBanus. BecTH HCKYCCHIO O TIONB3E H Bpeae
NEKTPOCTAHIIHH, apIYMEHTUPOBATE CBOIO IIO3UIHIO, YMETE BBICYILIMBAT
MHEHHE APYTHX YIACTHHKOB.

I'0TOBUTE npe3seHTAIMM M COOOIIEHHA NO H3YYEHHBIM TeMam (BO3MOXKHEIE
TEMBI IPEN(CTABNIEHE] B YIeOHHKE).

BJIERmPOMGEHUMHble GOJIHEI.

ONeKTpPOMATHUTHEIE BOJHEL
JHanasoHs! S1eKTPOMAarHHTHBIX
H3IY9eHMH U UX IpaKTHYECKOE
IIpHMEHEHHE.

Onpenenenne noHATHi: 3NEKTPOMATHHTHOE T0JIE, BUXPEBOE INMEKTPHYECKOE
II0JI€, 3NEKTPOMArHUTHEIE BONHEL, CKOPOCTH BOHEI, ATIHHA BOAHBI, (a3a BOJHEL,
BOJIHOBAA IOBEPXHOCTH, PPOHT BONHEL, JIYY, IIIOTHOCTE IOTOKA M3ITYCHNUS,
TOYCUHbIH HCTOYHAK M3IyYEHHUS, OTPaXKEHHE, IPEIIOMIEHHE, IOTTONEHHE,
MHTEp(EpeHIns, uPakKs, [ONEePETHOCT, HONIPH3ALIS
SJICKTPOMAarHUTHEIX BOJIH, PaUOCBA3b, PANHONOKALIIS, AMILIHTY/IHAS
MOJIyJLAHA, AeTeKTHPOBaHKe. OOBACHATE B3aNMOCBA3E IEPEMEHHEIX 3JIEK-
TPHHECKOTO U MATHUTHOTO nosel. PHCoBaTh cxeMy pacnpocTpaneHus
SNCKTPOMATHMTHOMH BOMHEI. IlepequcaTh CBOMCTBA M XapaKTEPHCTHKY
BICKTPOMArHHTHBIX BOJH. OOMEHATH NPOLECCH B OTKPHITOM KONeGaTeHOM
KOHTYp€, NPHHIIAIT H3Iy4EHUS ¥ HHTETPalH SNEKTPOMArHHTHAIX BOJIH.
PacnosHaBats, HA6MONATH 3JICKTPOMAarHATHEIE BOJHEL, H3IYUeHKE, IpHEM,
OTpaKeHHE, IPEIOMIICHHE, IOTIIOMEHNE, HATepdepeHITHIO, AUPPaKIHIO U
HONAPU3AHUIO SIEKTPOMATHHTHEEX BOJH. BEMUUCIIATE B KOHKPETHBIX CUTYAIHAX
SHAYCHH XaDAKTEPHCTHK BOIH: CKOPOCTH, YaCTOThL, JUIMHEI BOIHEL, PA3HOCTH
a3, rnybuny ayuonokamun, CpaBHHBATE MEXaHHIECKHE U
SNEKTPOMArHUTHBIE BONHEI, OOBACHATE NPHHIMITEI PAJHOCBS3H H
TeneBraeHMs. OOBICHSTH NPHHIIMIIE OCYIECTBIEHNA IPOLECCOR MOAYIALMH H
ACTEKTHPOBAHHA. H306paaTh NPHHIMIAANBHEIE CXEMEL PANHONEPEIATHKE 1
papuonpuemuika. OCyIecTs/IATs PagHoNepeAady U pauonpuéM. OGbACHATS
NPUHIKNE NEPEAal H300PaXKEHHS TeeepeNaTYMKOM i IPHHITALLL, 1
H300paXKEeHHS TENEBH30POM.

- HasbiBats u onmuckIBaTh COBpeMEHHEIC CpeJIcTBA CBA3H. BhIIeaTs poss A. C.
IonoBa B U3y4eHUH 3MEKTPOMATHHTHDIX BOJH H CO3/JaHHH PaHOCES3H.
OTHOCHTBCA ¢ YBaXKSHHEM K YYEHBIM H MX OTKPHITHSIM. OGOCHOBBIBATE
BAXHOCTE OTKPBITHA 3JICKTPOMArHATHEIX BOJIH 71 Pa3sBUTHA HayKu, Haxomurs
B ymTeparype v MurepHeTe MEpOpMALHIO, O3BOIAIOMYIO OTBETHTE Ha
TIOCTABIIEHHBIC BONPOCHI 10 teme. PaboraTh B Iape U Ipyiile Ipy pelueHuH 3a
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Ja1 ¥ BBITOJIHEHWH [TPaKTHYECKHX 3ananui. Haxomuts B mirepatype u
Hurepuete uudopmarmro o Bo3GyxICHUN, Nepefae i HCIO/b30BAHAR
SNEKTPOMATHUTHEIX BONH, 00 onbrtax ['epua u Mx 3sHaYeHHUH.

Bectu auckyccHio o nonb3e ¥ Bpesie HCTIONb30BAHNA YeT0BEKOM
3MEKTPOMArHUTHBIX BOJIH, ADIYMEHTHPOBATE CBOK) ITO3KIMIO, YMETH Bbl-
CIyIMBATh MHEHHUE JPYTHX YIACTHHUKOB.

T'OTOBHTE Npe3eHTanMH H COOOLIEHHS 110 H3YYeHHBIM TEMaM

Onmuxa.

I"eomMeTpryeckas onTeKa.
CaeToBbIE TYYH. 3aK0H
1penoMiIeHua ceerta. Ilonnoe
GHYmpEHHEe OMPAdiCeHue.
ITpusma. Popmyna oKl
T3l [lomydenue nzobpaskenus
C MOMOIIBIO IMH3EL. BonHoBkIE
CBOMCTBA cBeTa. CKOpPOCTE CBETa
H METOJIB! €€ U3MEPCHUS.
Hucnepcus ceera.
UnTtepdepennus caera.
Korepentaocts. Judpaxuus
ceera. Jludpaxumonsas pemerka.
IlonepedHoCTE CBETOBHIX BOJH.
Honapazanus crera. Manyuenne
H cnexTpsl. lkana
SJIEKTPOMATHUTHBIX BOJIH,

JlaGoparopHuas padora
Ne2.OnpeneneHue mokasarens
IPENIOMIICHAS CPebl - KOCBEHHEIE
M3MEPEHHUS.

JlaGopaTopHas pabora
Ne3.Mamepenue dokycnoro
paccTosHHA coOuparoineii i
pacceHBatolleii JIMH3 - KOCBEHHEIE

15

Hasate onpeyieneHue NOHATHIA: CBET, TeOMETPHUECKAs OIITHKA, CRETOBOIL Iyd,
CKOPOCTb CBETA, OTPAXKECHHE CBETA, NPETIOMIIECHHE CBETA, IIOHOE OTPAKEHUE
CBETA4, YIOI NalCHUA, YTOI OTPAKEHH, Y0 IPEJOMICHMS, OTHOCHTEIILHBI
ITOKa3aTeNh MPEeNOMIeHNS, aOCOMFOTHDIH

Iloxasatens npenoMiIeHus, IuH3a, GOKyCHOE PaCCTOSHHE JIHH3BL, OITHIECKAS
CHIIa JIMH3BI, AUCIEPCHS CBETA, HHTEPEPEHHS cBeTa, AU(PaKIKd CBETa,
Ju()paKIUOHHAS PEINETKA, IONAPA3AIHA CBETA, CCTECTBEHHBIHA CBET,
IIIOCKONIONAPH3OBAHHEII CBET.

OmnuceBaTh METOBI M3MEPEHM CKOpOCTH cBeTa. IlepeuncisTs cBoicTBa
CBETOBEBIX BOJIH.

Pacrioznasars, BOCIPOM3BOUTD, HAOIIOAATE PACIPOCTPaHEHHE CBETOBBIX
BOIIH, OTPAXKEHNE, IPETOMIICHHE, HOTTIOMEHNE, TUCHEPCHIO, HHTEPdEPEHITHIO,
IEQPAKIKIO ¥ TONAPH3ALMIO CBETOBBEX BOJIH. (OPMYITHPORATS PHHIAL
I'tofirenca, 3aKOHBI OTPAXKEHHA H IPETOMJICHHS CBETA, TPAHMIE! HX
nprMeHUMOCTH. CTPORTE X0[1 JIyda B INIOCKONApAUIeNbHOMH MIaCTHHE,
TPEYTroJNbHOH Npu3Me, IOBOPOTHOH NpH3Me, 060paTiBatoIIe IpH3Me, TOHKOH
nun3e. CTPOUTE M300pasKCHHE IPEAMETA B INIOCKOM 3€PKAIE, B TOHKO JTHH3E.
IlepequcnsaTs BUBI THH3, HX OCHOBHHIC XaPaKTEPHCTHKH ~ ONTHYECKH LEHTP,
TIIaBHAA ONTHYECKas OCh, POKyC, onTHyecKas cria. ONpeNensTs B KOHKPETHOH
CHTYallM{ 3HAYCHUA YTNIA HaleHHUs, yIiia OTPaKeHHs, YTia PEIoMIIeH s,
OTHOCHTEJIEHOIO IIOKA3aTEeNs [IPEIOMIICHHS, A0COIIOTHOIO HOKA3aTENs
NpeNOMIICHHS, CKOPOCTH CBETA B cpefie, HOKYCHOTO PaCCTONHHIA, ONTHIECKOH
CHJIBI JIMH3BI, YBENHYCHHS JIUH3EL, IEpUoaa IHGpaKIHOHHOM

PEUIETKH, HONOKEHUS. HHTEP(HEPEHIIHOHEBIX M AUDPAKIHOHHBIX MAKCHMYMOB
M MHHHUMYMOB.

3anuchBaTh GOpMYITY TOHKOMN JHH3BL, PACCIUTHIBATE B KOHKPETHBIX CHTYaLHAX
¢ €€ MOMOMIBIO HEH3BECTHBIE BEMMYHHEL. OOBACHATH NPHHIUI KOPPEKIIHHA
3PEHHS ¢ MOMOIBK) OYKOB,
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H3MEPEHHA.

JabopaTopuas paGora Ne 4.
Onpepenenne HHBI CBETOBOH
BOJIHEI- KOCBEHHBIE M3MEPEHHS.

JlabopaTopnas paGora Ne 5.
Habmonernre BONHOBBIX CBOICTB
CBeTa: UppaKuK,
uuTephepeHus,

NOJIAPU3aLKI- HabIroAeHue
ABJIEHHUH

Jla6opaTopuas paGora Ne. 6.
Habmonenue cnextpos-
HabIIOICHHE SIBJICHHIA.

Konrponsnas  padora  Ne2
«DIEKTPOMArHUTHBIE BOJIHEL
OnTtukan

IKCIIEPUMCHTANLHO OTIPE/EIAT NOKa3aTel b NPEOMIICHHS CPeMIbl, (JOKYCHOE
paccTosiHue cofMparolieH ¥ pacCeHBAIOLIEHl IHH3, JUTMHY CBETOBOMH BONHBI C
IOMOIIBIO MU PAKIMORHOM PeHIETKY, OLEHUBATE HHPOPMATHOHHYIO EMKOCTE
KoMnakT-mucka {(CD),

Iepeuncnars obractn mpuMeReHus HuTepbepeRIUH cBeTa, MU pPAKIHY CBeTa,
IOJApH3aluK cBeTa. Mccnen0BaTh 3aBMCHMOCTD YT/ IPEIOMIEHHS OT Yria
NaNeH s, 3aBHCHMOCTE PaCCTOAHHA OT JIMH3H JI0 H300paXKeHHS OT paccTOgHUA
OT JIMH3BI IO NIpeJIMETa.

IIpoBEpATE IHIOTE3BI: YTON IPENOMICHNS IPAMO NPOTIOPIHOHATIEH YLy
TIafCHHS, IIPH MJIOTHOM CIFO)KCHHH JBYX JIMH3 ONTHUYECKHE CHIIBI
CKNanpmBatoTcs. KOHCTpYHpOBAT: MOMIENH TeNeCKoma W/ MHKPOCKOITA.
PaboTaTs B ape U rpymie pH BHIIOJIHEHUH TPAKTHICCKHX 3a/1aHuit,
BRIABHKEHMH FHIIOTE3, pa3spaboTKe METOIOB IIPOBEPKH THIIOTES.

IInanupoBaTh NEATENBHOCTD 10 BHIONKEHHIO X BEIIONHATS HCCIEIOBAHHUS
3aBHCHMOCTH MeX/y QH3MYECKIMH BEMUHHAM, SKCIEPUMEHTATBHYIO
IIPOBEPKY THIIOTE3E.

Haxonuts B nuteparype i HaTepsere undopManmio o 6uorpadusx H.
Hetorona, X. Ioiirenca, T. FOura, O. ®penens, 06 Hx HayIHBX pabotax, o
3HaYCHHH HX paloT I COBPEMEHHOM HAYKH. BEICKA3EIBATh CBOE MHEHHE O
3HA4YCHHH HAayIHBIX OTKpbIT#il U pabor no onruke U. Helotona, X. [Noiirenca,
T. ¥Oura, O. ®penens. BoctpuHEMATS, aHANM3MPOBATE, HepepaGaTHBATEL K
NPEABABIATEL HHQOPMALIMIO B COOTBETCTBHH C IIOCTABICHHEBIMH 3a0a9aM.
BEIIenaTE 0CHOBHEIE NION0KEHHS KOPIYCKYIIIPHON K BOJHOBOS TEOpHUH creTa.
Y4acTBOBATL B OOCYKACHHH STHX TEOPHIt H COBPEMEHHBIX B3[JILIOB Ha
[IPUPOJY CBETA.

YKasbIBaTh rPaHMIE! IPHMEHAMOCTH T€OMETPHIECKOH OTITHKH.

I'0TOBMTH Mpe3eHTaIMM i COOOIICHNS 0 H3YIEHHEM TeMaM (BO3MOIKHEIE
TEMBI NIPEACTaBNEHbE B yyeOnuKe) J[aBaTh onpemeneHne IOHITHIL: TeIIOBOE
H3JTy4€HHE, 3NICKTPOJIOMHHECIICHIIHA, KaTOMOIFOMHHECIIEHIIA,
XEMHIOMEHECHIERINA, (OTOMIOMUHECIICHIIUS, CITOIIHOM CIIEKTD, TUHEHIATHIA
CIICKTP, NOJIOCATHIH CIEKTP, CIEKTP MOTIOINEHIS, CICKTPATHHELH aHaTH3.
['unores, paspaboTke METONOB NPOBEPKH THITOTES.

[InaunpoBath AEATENBHOCTS 110 BHUTONHEHHIO H BEIIONHATH HCCIICKORAHHAS
3aBUCHMOCTH MEX/Y (PH3MIECKUMH BEIMYMHAMH, SKCIIEPUMEHTAILHYIO
IPOBEPKY THIIOTE3EL

35




Haxonuts B nuteparype u UnrepHere undopmanuio o Guorpadmax Y.
Herotona, X. Tofirenca, T. IOura, O. Gpenens, 06 ux Hay4HbIX paborax, o
3HAYeHHH UX paboT 1 cCoBpeMeHHOM HayKH. BHICKAa3bIBaTh CBO& MEEHHE O
3HAYCHMH HaYYHBIX OTKPEITHi ¥ paboT 1o onTuxe M. Hetotona, X. [ojirenca,
T. YOnra, O. Openens. BocnpHuuMaTh, aHATHIMPORATE, TepepabaThiBaTh |
NPEABABIATE HHOOPMALHIO B COOTBETCTBHU C IOCTARIEHHBIMH 3aJa9aMH.
Brigenats ocHOBHBIE TONOKEHUS KOPITYCKYIHPHOM H BOITHOBOI TeOpHii cBeTa.
Y4acTBoBaTh B 0GCYKICHHUH STHX TEOPHH H COBPEMEHHBIX B3IVIAHOB HA
IPUPONY CBeTa. YKA3LIBATE IPAHHIIB! IPHMEHUMOCTH TeOMETPHYECKO OIITHKH.
I'oToBATS Npe3eHTanky H COOBIICHMS IO U3 YYEHHBIM TeMaM (BO3MOXHLIE
TEMEI TIPEICTaBIEHBL B yyebHuKe) [lepeunciars BUapl ClIEKTpoB.
Pacriosnapats, BOCIPOM3BONHTH, HAGIIONATE CILIOLIHOM CIEKTP, THHEHTIATEIH
CIEKTP, IOIOCATHIH CIEKTP, CIIEKTP M3NYy9IeHHS i OrIoeH s, M3o6panars,
0OBACHATE M aHANM3UPOBATH KPUBYIO 3aBHCHMOCTH PACTIPEREICHHIS SHEPIHH B
CrIeKTpe abCoMmoTHO Y€pHOTo Tena. [lepeducaTs BHIb SIeKTPOMATHHTHBIX
H3JTyH4eHHH, X MCTOYHHKH, CBOMCTBA, npuMeneHue. Mcmons3osats KAy
3JIEKTPOMATrHUTHBIX BONH. CpaBHHBAaTH CROHCTRA 3JIEKTPOMAIHMTHBIX BOJIH
Pa3sHBIX AHANO30HOB.

OcHoBel  cHenHAJILHOI
TCOPHH
OTHOCHTEJLHOCTH .-3 4,

Inemenmot CTO
HuBapuanTHOCTH MOLYIIS
CKOPOCTH CBETa B BaKyyMe.
IIpHHIHATI OTHOCHTENBHOCTH
Oitamreiina, CBA3p Macchl 1

3HEPTUY CBOOOIHOM YACTHILBL

SHeprus moKoA.

Hagate onpeneneHne MOHATHIA: COOBITHE, ITOCTYJIAT, COGCTBEHHAS
HMHEpLHANEHAA CHCTEMA 0TCYETa, COOCTBEHHOE BpeMsI, COOCTBEHHAs MTHHA
TeNa, Macca II0K0s, MHBApHAHT, SHEPIHd oKosA. OOBICHATE NPOTHBOpETHS
MEXIY KIacCHYSCKOH MEXanHKoil 1 3JIeKTpOMHaMEKOoi Makcaemna u
nprauHE nossnenus CTO. Qopmymiposars mocrynater CTO.
DopmyTHPOBATDL BEIBOAS! U3 110CTYNaT0B CTO M 0BBACHATS PENISTHBHUCTCKHE
3 PeKTH COKpaleHus PasMepOR TeNa U 3aMe/INIEH S BPEMEHH MEXIY NBYMS
COOBITHAMH ¢ TOUKY 3pCHHS NBHKYIIEHCS CHCTEMBI OTCUETA, AHanuzupoRarTh
(hopMyiTy penATHBHCTCKOTO 3aKOHA CIIOKEHHS cKopocTeii. [IpoBomuTs
MBICIICHHBIE DKCIIEPUMEHTHE, moATsepxaatomue nocryaarsl CTO u ux
crefcTBHA. HaxomuTs B KOHKpETHOH CHTYAIHN 3HAYEHHS CKOPOCTEil TeI B
CTO, uHTepRanoB BpeMeHH MeXIy COGBITHAMH, ITHHY TeNa, SHEPTHIO TIOKOS
9aCTHIIbI, FOJTHYIO SHEPIMIO YACTHIIE], PENSTHBUCTCKHI UMITYIIBC SACTUIIBL
3anHCHIBATE BBIPAKEHHE M1 SHEPTHH IOKOS U TIONHOH SHEPrHH YacTHIL.
Wznarate CyTh NIPUHIMIIA COOTBETCTBHS,

HaxonuTs B muteparype n MuTepHeTe unbOPMAIMIO 0 TEOPHE 3upa, 06
SKCIIEPHUMEHTAX, KOTOphIE NpuBe# K cozmanuio CTO, o6 oTHOCUTeNBHOCTH
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PacCTOSHHUI ¥ IIPOMEXKYTKOB BPEMEHH, 0 6Horpaduu A. DitHInTeiHa.
BeickasbiBars ¢Bo& MEEHHE 0 3HaueHnn CTO Uit cOBpeMEHHOM HAYKH.
['oToBHUTE Npe3enTaImy U COOBINEHMS IO U3YYEHHBIM TEMaM

KeauToBas pr3uka.
Du3znkxa aroMa u
aToMHoro sapa.-17 4.

Keanmosan puzuxa
I'unoresa M. [Inanxa.
Dorosnexrprueckuit 3dpdexT.
@oton. KopnyckynspHo-
BOJIHOBOH Tyamusm.
Coomnowenue
Heonpeodenennocmel
T'etizenbepea.

HaBate onpenenenue moHATHIL: (oTo3ddEKT, KBAHT, TOK HACKIICHAY,
3a[iePKUBAIOIee HANPsKeHUe, paboTa BEIX0Za, KpacHas IpaHHIa
(otosddexra. PopMynupoBaTh NPEIMET K 3129 KBAHTOBOH (PUHKH.
Pacnosnasare, nabmonars saenenne Gorosddiexta. OnHECHBATE ONBITEI
Croneropa. ®opMymuposats rumoresy [Inanka 0 KBAHTAX, 3AKOHEI
doroadexra. Amamasuposats 3akoHE! GoToathdhexra. 3anKCHBATE H
COCTABJIATE B KOHKPETHBIX CHTYallMAX ypaBHeHHe DHHINTEiHA 118
doTorddhexTa 1 HAXOAUTH ¢ €0 NOMOMIBIO HEU3BECTHEIE BETHIHHEL
BBIMHCIATE B KOHKPETHBIX CHTYAIMAX 3HAUYCHUS MAKCHMATLHON KHHETHIECKO
SHEPIHH (OTOINEKTPOHOB, CKOPOCTH (OTOINEKTPOHOB, paGoTH BEIXOAA,
3AMMPAIOIIET0 HANPXKEHHA, YACTOTHI U JUTMHB] BOJNHEL, COOTBETCTBYIONX
KpacHo# rpanune Gpotoaddekra. [IpHBOAUTE IPUMEPH] HCHONB30BAHMA
doroaddexra. OBBACHATE CyTh KOPILYCKYISPHO-BONHOBOTO Jyai3ma.
Omnwucrisats onsITE JleOeneBa N0 UIMEPEHNIO JABNEHUS CBETA U OMLITHL
BaguoBa 110 onrruxe. OmHCHBATE ONBITHL 10 JUGPAKIHHT SITCKTPOHOB.
PopMyIHPOBATH COOTHONIEHHE Heonpenenénnocteii ['eiizenbepra 1 0GbIcHATS
ero cytb. Haxonuts B muteparype u Unteprere undopmanuio o paborax
Croneroga, Jlebenena, Basunosa, [Inanka, Kommrona, me bpoiing. Bernenars
poe poccricKuX Y9EHBIX B Heeneporanmu cRolicTR cBera,

IIpuBofuTE IpHEMEPEI GHONOIHYECKOTO H XUMHYECKOrO HEHCTBHS CBETA.
["'0TOBHTL Hpe3eHTAIMH M COOGIICHNS -110 U3YYEHHEIM TeMaM (BO3MOKHBIE
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TEMBI IpEAICTaBNeHE B yueOHuKe). JlaBaTh onpeneneHue MOHITHIL: aTOMHOE
Slnpo, sHepreTHyecKuil ypoBeHb, SHEPTHMS HOHU3ALHE, CIOHTAHHOE H3JIyEeHHE
CBETa, BHIHYNICHHOE u3y4deHue ceeta. OmuchBath onsitel Pesepdopna.

CrpoeHue aToma

ITnanerapras Momens aromMa.
Obpacuenne nuaeityaToro
CIIEKTPa BOAOPOJA HAa OCHOBC
KBaHTOBBIX MocTynaroB Bopa.

OnucHBAaTh U CpaBHUBATL MOJENTH aToMa ToMCOHA Pezepdopna.
PaccmartpuBars, HecnemoBats M omMCHIBATE ARHEHYATEIE CIEKTPEHL.
QopMymMpoBaTh KBAHTOBEIE HOCTYNaThl Bopa. O6BACHATE MMACHYATEE
CIIEKTPEL aTOMa BOJIOPO/la HA OCHOBE KBaHTOBBIX MOCTYJIATOB Hopa,
PaccuuTEIBaTh B KOHKPETHOI CHTYAUMH YACTOTY M [UIMHY BOJHEL
HCITYCKaeMOTo (JOTOHA IIPH NEpexo/ie aTOMa H3 OTHOTO CTAIHOHAPHOTO
COCTOSHMSA B IPYTO€, SHEPTHIO HOHH3AI[HH

aTOMa, BEMUC/IATE 3HAYEHHSA PaJiyCOB CTALHOHAPHEIX OPOMT 3MEKTPOHOB B
aroMe. ONHUCHIBaTh YCTPOHCTBO U 0OBICHATE NPUHOEN JeHCTBHA Ja3ePOB.
Haxomurs B smTepatype u MuTepHETe CBefleHus 0 ¢axTax, TOATBEPIKIAFOIIIX
CIEOXKHOE CTPOEHME ATOMA, 0 paboTax YYEHBIX IO CO3 JIAHHEO MOJIENY CTPOCHHS
4TOMa, MONYEHHIO BEIHYXICHHOIO U3JTyYEeHH, O NPHMEHEHHH JIa3epOB B
HayKe, MENUIHHE, IPOMBILICHHOCTH, OBITY. BBIENATs pons poccuiickux
YUEHEIX B CO3/aHHH ¥ HCIIONE30BAHHH Na3epoB. [OTOBUTD IPE3CHTALNH H
COODIIEHHUS 110 H3yYeHHBIM TeMaM (BO3MOJHEIE TEMBI IPEACTABIEHE] B
yuebHUKe).

OHeprus cBi3M

Cocrag u cTpoenne
aTOMHOI'O Apa. JHEPrHus CBA3U
aTOMHBIX 91ep. Bugpr
PAOHOAKTHBHEIX [1PEBPALICHHIT
aTOMHBIX siIep.
3aKoH paJIMOaKTHBHOTO paciajg.
Anepubie peaxuun. IlenHas
PEaKUHs NeNeHuA Aaep.

OneMeHTapHEIE YaCTHITBL
PyHIaMeHTANbHBIE
B3aHMOAECHCTBHA.

Jlaboparopuas pabora Ne7.
«OnpeaeneHye UMOynbca 1

HapaTh onpernenenus NOHATHIL: MAaCCOBOE YHCITO, HYKIIOHEI, SLEPHEIE CHIEL
BUPTYANBHBIC YACTHIEL, AeEKT Mace, SHEPTHA CBS3HM, YAeILHAS SHEPIHs CBA3H
aTOMHBIX SJIED, PaNHOAKTHBHOCTD, aKTHBHOCTS PAJHOAKTHBHOTO BEICCTRA,
IIEPHO/L IONypacliajia, HCKyCCTBEHHAA pPalHOAKTHBHOCTD, SI/IEPHBIC PEaKIUH,
SHEPTETHYECKUH BBIXOJ SNEPHOM PEaKiiy, LeHas AfepHas PeaKIys,
KOIQOUUHEHT PASMHOKEHNA HEHTPOHOB, KPUTHYECKAs Macca, peaxTopbI-
PasMHOXHTE/H, TEpMOA/ICPHAs peakuns. CpaBHHBATh CBONCTBA IIPOTOHA 1
HeHTpoHa. ONUCHIBATE IPOTOHHO-HEHTPOHHYIO MOJETE SJpa. Onpenenste
COCTaB A/CP PA3MHYHBIX 3NEMEHTOB ¢ NOMOINEIO Tabmuus! MeHneneesa.
H306paxars 1 THTaTh CXeMBI aTOMOB. CPABHHRATH CHITY SEKTPUYECKOTO
OTTNKUBAHUS IPOTOHOB H CHILY CBA3H HYKIOHOB B siape. IlepeuncaTs u
ONHUCHIBATE CBOMCTBA SAACPHEIX CHII. OOBACHATD o6MEHHYIO MOJEND
B3aUMONECHCTBHA. BEIMHCIATS IedeKT Mace, SHEPIHIO CBA3H M YACIBHYIO
SHEPrHIO CBA3H KOHKPETHBIX aTOMHBIX A1ep. AHATH3NPOBATh CBA3h Y/IE/IBHOI
SHEPIMH CBA3M C YCTOHYUBOCTBIO Afiep. [lepeunciaTs BuaB! paqroakTHBHOTO
pacnaja aToMHEEX saep. CpaBHMBaTh CBOIiCTBA anbda-, GeTa- 1 ramma-
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DHEPTMH YACTHIEI IPH ABMKEHUH
B MarHUTHOM I10J1€ {T10
toTorpadusam) - KOCBEHHEIE
H3MEPEHAAY

3aKOH paaMOaKTHBHOI'O paclaja.
Snepubie peaxunu. Ilennas
PEAKIIEs AENCHUS sep.
3neMeHTapHBIE YACTHINEL.
DyHIaMeHTaTbHEIE
B3aUMOICHCTBHA.
Kontpoannas pa6ora Ne3
«KpanToBas ¢pu3nka»

M3lyJeHHH. 3aKChIBATE IPABUIIa CMEIEHHS IIPH PATMOAKTHBHBIX PACHajax.
OnpesensTe 3eMeHTbl, 00Pa3yIOIHECT B Pe3yNBTATe PaJHOaKTHBHEIX
pacrajioB. 3aNKCHIBATE, O0BACHATE 33aKOH PAHOAKTHBHOIO Paclaja, YKasbBaTh
FPAaHHUIIBI €T0 NPUMEHMMOCTH. ONpeenaTh B KOHKPETHBIX CHTYaIlHAX YHCIO
Hepacnaxcs Saep, YHC/I0 pacnaBIliaxcs saep, NepHo oaypacnana,
4KTHBHOCTB BELIECTBA.

IlepeunciaTs ¥ ONUCHBATE METOMB! HAGTIOACHHS M PETHCTPALMK
3MEMEHTAPHBIX YACTHII.

Ha 6monars tpexu ansga-yacrui B kamepe Bunscona. Peructpuporars
AJEPHBIE U3ITYUCHHS C

ToMoIIpEo cuéTumKa ['efirepa. OnpesenaTh HMIYIBC H SHEPIUIO YaCTHIE IPU
ABIDKCHHH B MATHUTHOM 10Jie (110 GoTorpadrsam). 3anuckBaTs SaepHEe
peakium. OnpenensaTs

HPOJYKTHI ANCPHBIX Peakiuil. PacCUMTEIBATE SHEPTETHIESCKUIA BEIXO AACPHBIX
peaxkuuit

OnuceBaTh MeXaHH3MBI AENCHUS SAEP U LETHOM ANepHOH peaKIuH.
CpaBHHBATE SIEPHBIE M TEPMOSICPHbIE PEAKUAH. OGRACHATE IPHHITAIIE]
YCTpo#icTBa M paboTHl AXEPHEIX peakTopoB. CY:KAEHNH HPEMMYIHECTE
HEJIOCTATKOB AEPHOM SHEpreTHKH. AHAIM3APOBATH ONACHOCTD ANEPHBIX
U3JTYHYeHMH JUIS KHBLIX Opranu3MoB. Haxommrs B nuteparype u MaTtepHeTe
CBEAEHHA 00 OTKPEITHM POTOHA, HEHTPOHA, PA/IHOAKTHBHOCTH, O HOMyUYSHHH H
HCMIONL30BAHHM PATHOAKTHBHBIX H30TONOR, HOBBIX XMMHYECKHX HIIEMEHTOB.
BEiienars posb poccuiickux YIEHBIX B HecIe[oBaHRIX aTOMHOrO s/pa,
OTKPBLITHM CIHOHTAHHOT'O JeJICHHA AJIEP YpaHa, Pa3sBHTHH SACPHON SHEPTETHKH,
CO3J[aHHH HOBBIX H30TONOB B OVSIM (O61neAMHERNbIA HHCTHTYT ANSPHBIX
HCcneoBaHuH B I. Jlybne). ['OTOBHTE NpeseHTALEN H COODMEHNs T0
H3Y4CHHBIM TeMaM (BO3MOXKHBIC TEMEI IPE/ICTABIEHE B yueOHHUKE)

HaBaTs onpesieNenie MOHATHI: AHHATIALHS, FENTOHEI, ATPOHHI, KBapK,
TTIOOH.

IlepeyncnaTs OCHOBHEIE CBOHCTBa IEMEHTAPHBIX YaCTHIL. BEIIEIATH IPyIIILT
3NeMEHTapPHBIX YacTull. [lepeuncaaTh 3aK0Hbl COXpaHEHHS, KOTOPEIE
BBINIOJTHAIOTCS IIPY IIPEBPAINEHHX JacTHIl. OmIChBaTh MPOLECCHT
AHHHMTHIIAIAE 9aCTHI] ¥ aHTHYACTHI| ¥ POXKAEHHUS 3IEKTPOH-TI03UTPOHHEIX T1ap.
HaspiBaTh ¥ cpaBHMBATH BUIBI ()YHAAMEHTANBHBIX B3aHMOUEHCTBHIL.
OnHCEIBATE COBPEMEHHYIO (PH3HUECKYIO KapTHRY MHEpa. [ 0TOBHTD
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TPE3eHTAUUH ¥ COOOLIEHN 110 #3YYEHHBIM TeMaM (BO3MOMKHBIC TEMBI
NpEACTaBIeHb! B yueOHEKE)

Crpoenne Bcenennoii.-
5.

Cmpoenue Beenennoii

CoBpeMeHHbIe [IPeCTaBIeHHA
O NIPOHCXOXKICHHH H SBONIOUHI
Connna u 3se3n. Knaccuduxanns
3Be2]1. 3BE3ABI M HCTOUHHUKHE ¥X
SHEPTHH.
Ianaxruxa. Ilpencrasnenue o
CTPOEHHM K SBOJIONHHU
Bcenennoii.

Hasats onpenencHue NOHATHI: HebecHas cdepa, SKIHNTHKA, HeGecHbit
9KBATOP, NOJIOC MHPA, OCh MHPA, KPYT CKIIOHEHHS, IPAMOE BOCXOKACHHE,
CKIIOHEHHE, [IapAJLIaKC, IIAPCEK, aCTPOHOMMYECKas eAUHHLA, IIEPHTENHIL,
ahesui, COZIHEYHOE 3aTMEHNE, JIYHHOE 3aTMEHHE, IUTAHETE! 3eMHOI IPYIIIEL,
IUIAHETH] THTAHTH, aCTEPOH, METEOP, METEOpHT, GoTocdepa, CBETHMOCTS,
nporyGepanen, myapcap, HEHATPOHHAs 3Be3/(a, YEpHad bIpa, IPOTO3BE3 A,
CBEPXHOBas 3BE3/1d, TANIAKTHKA, KBa3ap, KpacHOE CMeIleHHe, Teopus bonsimoro
B3pBIBA, Bo3pacT BeeneHHoi.

Habmonars JIyHy 1 naseTs! B Teneckolr. BEIIenITs 0cOBEHHOCTH CHCTEMBI
3emna-Jlyna. PacnosHaBaTh, MOAEIHPOBATE, HaOMOAATE TYHHEIE H COTHETHEIC
3aTMeHHA. OOBSCHATE IPUIHBEL H OTIHEBEL. POPMYIHPOBATh U 3aIIACHIBATE
3axoHbl Kemnepa. Onucesats cTpoenue Cosnneunoi cuctemsl. [lepeaucists
IUIAHETHI ¥ BUIEI ManbIX Tell. OnuceiBars ctpoenne Colmua.

HabmonaTe conaeynsie nmatra. CobmomaTts IpaBuna 6e300acHOCTH TIPH
Habmonenuu ConHua.

lepeuyciaTs THIMYHBIE IPYIIE! 38837, OCHOBHEIE (H3HUECKHC
XapaKTEePHCTHKY 3BE3 [,

OnucEBaTE 3BOMONMIO 38831 0T POXKAEHUA J0 cMepTH. HassBars camble ApKue
3BE3/IEL H CO3BE3THA.

Tepeuuenars BUBI ralakTHK, OMUCHIBATE COCTAB H CEPOCHHE IANIAKTHK.
Beuensts Mnewnsrit Iyrs cpepu Apyrux ranaxtax. ONpeiensTs MecTo
Conmeunoit cucreMsl B [anaxTnke.

OueHnBaTE IOPAAOK PACCTOSHUI 10 KOCMHYECKUX 06BEKTOB.

OHHCHIBATE CYTh KPACHOrO CMEINEHHS | 10 HCTIONB30BAHHE IPH H3ydeHHH
ralakTHK.

IIpu BomUTE Kparkoe H3/IOXKeHHe TeOpHH BoMbIIoro B3phBa H TEOPHH
pacumpsromeiics Beenennoit,

OOBACHATH CYTh HOHATHIH «TEMHAL MAaTCPHA» H «TEMHaA SHEPIHA».
IIpuBOMTE HPUMEpPHI HCNOMB30BAHAS 3aKOHOR (PH3UKH IS 06 bACHEHHS
IIPHPOAL! KOCMHUYECKHX 0OBEKTOB.

PaGorars B mape u rpyniie npy BEIOMHEHHH NPaKTHICCKUX 3AMaHHiL.
Wcenonpzosars MaTepHET Ui MoncKa H306pakeHHH KOCMUYECKHX 00BEKTOR H
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undopmanun 06 HX ocoGeHHOCTX.

Y4acTBOBATh B 0GCYKIEHHH HIBECTHBEX KOCMUYECKHX HCCIIEMOBAHHMIL
Beizenats coBerckue H poccuiickue JOCTIKEHHS B 06MaCTH KOCMOHABTHKY 1
HCCIEN0BAHMS KocMoca. OTHOCHTECS ¢ YBaXKCHHMEM K POCCHHCKUM YHEHBIM H
KocMoHaBTaM. Haxoauts B auteparype u METepHeTe chefienns Ha 3a1aHHYIO
TeMy. [OTOBHTE Ipe3eHTal My M COOBNIEHHS IT0 H3YYEHHBIM TCMaM.

IlorTopenne 2 uaca 2

IIpanoxkenne k nporpamme

Yueonuru:

1. Ousuka. 10 knacc: yqe6HUK A1 06me06pasoBaTeIbHEIX YUPeHKACHHUH € NPATIOK. HA DIIEKTPOH. HOCHTENe: Ga30BbIi ¥ NpodwbHEL: yporHu / T,
A. Msxumes, B.B. Byxosues, HH. Corckuii E; mox pex. npod. B.M. Huxonaepa, npod. H.A. Ilapdenosoit; 20-¢ wusnanme. - M.:
IIpocseienue, 2011; pexomeHnOBaH MUHHCTEPCTROM 06Pa30BaHAS U Hayxu Poccuiickoif Oepepanum.

2. Ousuka. 11 xnace: yuebHHK Uis 061meo6pa’oBaTenbHEX YHpEXACHUH C MPUIIOK. Ha 3NEKTPOH. HOCHTeNe: Ga3oBbli X ipodibHELL yposau / I
A. Mswxumes, B.5. Byxosues, HH. Cotckuit E; mom pen. npod. B.M. Huxonaepa, npod. H.A. Tlapderoroil; 20-e wusmanme. - M.:
Ipoceetnenue, 2011; koTopeIit pexoMeH0BaH MHHECTEPCTBOM 0bpazoBanwsa 1 Haykn Poceniickoit ®efepannm.

Hocobua ona yuumens:

1. IIpumepHad porpaMMa CpesHero o0LIero o6pasoBanus 1o (usnke.

2. Craunapt cpenuero (nonHoro) obmero o6pasopanns o dusuxe, 2004r.

3.Hporpamma Kypea ¢pu3uku 114 obimeobpasopaTebHbIX yupexnennit 10 — 11 xnaccos. AsTop nporpammsl — I'. 5. Maxumes.

4. Bonkoe B.A. YHuBepcanbHEIe OYpOUHEIe paspadoTku no dusuxe 10 wiace- M.: «<BAKO» 2011

5.Moxkposa ILII. ®usnka 10 xnace Iloypoussie niane mo yuebuuxy .51, Maxumesa u ap. B 3 vactax. Bonrorpan: Yuuress - ACT, 2011

6.Kupuk JL.A. @usnka 10 PasnoyposHeBble caMOCTOSTENBHEIE ¥ KOHTPOIBHEIE paboteL.- M.:JIEKCA,2013.
7.Mapou AE., Mapos E.A.. ®usnuka. 10 xnace. [iupaxtudeckuii Matepuan,- M. Hpoda. 2012
8.Kabapaun O.®., Opnoe B.A. 10 - 1 1knaccel. YaebHo - MeToanueckas mocobue. - M.: Hpoga. 2012
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Ilocobua ona yuenuros:

1. Pemmxesna A.IT. C6opHuK 3anay no dusuxe. 1 0-11 xmace- M.: Ipoceemenne. 2011.

KoHTpoasHo — H3MepUTEAbHbIE MATEPHAIBI

1. COopnuk 3amay no ¢usuke. 10-11 xnacesr. Basopsii u npogunbHelt yposers. H.A. ITapdentrera. M. «IIpoceemenue» 2007

2. Terpams it ans nabopaTopHEX paGoT o dusuke. 10 kiace. Hpodunbasti yposens [Texcr] / B.A. Kacesmor, — 2011 r.;

3. Mapon A.E. Mapon E.A. ®usuka - 10 xnace. 11 xrace. Hunaxtiaeckue Matepuans! [Texer] / A.E. Mapon, E.A. Mapow. - M.: Ipoda, 2002
r.;

4.  KPATKHME KOHCIEKTHI ITO ®U3UKE. 10 - 11 KJIACC (B momome "sacTpsBumiM B mytu"). Knace!mas dusuka ans moG03HATENBHEIX
[Snexrponnsii pecype] / hitp://class-fizikanarod.ru/10-11 class.htm:

5. Ousuka. 11 wrace. YueGHble marepuansr. Equnas xoiutexms 1EGpoBsIX 0bpasoBaTenbHBIX pecypcoB [DnekTpornst pecype] / http://school-
collection.edu.ru/catalog/pupil/?subject=30.

6.  Kupuk JLA.@usnka-10. dusuxa-11.PasnoypoBHeBEe caMoCTOSTENbHEIE B KOHTpPOJIbHEIE paboTr.- M: Unekca, 2014

7. ®uspka «<MeTone pemrerns Pusnueckux 3anau» Macrepekas yaurens/ H. M. 3opun. M. BAKO. 2007.-334¢

8.  OponTankuble NaGopaTopHEle paboTe o (usnke B 7-11 Kmaccax obmeobpasoBaTeNsHEIX yupexaenusx: Ku. mia yunrens / B.A. Bypog,
Y0.1. luk, b.C. 3sopsixnn u np.; mox pex. B.A. Bypora, I'.T. Huxudgoposa. — M.: [Ipocseimenne: Yueb. imt., 1996. — 368 .

9. Kacesnos B.A. Terpaap ans 1ia naGopaTopHEX paGoT mo dusuxe. 10 xnace. IpoduneHbi yposeHs [Texcr] / B.A.
KacpsaroB. ~ M.: Jlpoda, 2011 r.;

10.  ®uzuka. 11 wmacc. Yuebuble Marepuaisl. Enunas KoMMeKmus nu(poBBIX 06pa3oBATENEHEIX pecypcoB [DnexTpoHHIE pecypc] /
http://school-collection.edu.ru/catalog/pupil/?subject=30.

Temel npoexToB H TBOpUecKHX paboT

1 Mzyyenue u o6bacHeHHE 11BETa Heba.
2 M3sy4eHHE OCHOB CTPOMTENBCTBA MOCTOB.
3. Mzyyenue paGoTE! XOJNOAMIBHUKOB H ONPENENCHHE HX XapaKTepHUCTHK.
4 zyyenue aneKTpOCHabKeHUs KBApTHUPEL.
5 HUcnapenue u3 pacrennit
6 Hccnemoanue mryMoBoro oHa BOIH3N KeTe3HOi Jopor
7 Hceiienosanse TEIUIOBOIO H3IydeHUs YTIOFA.
8 Mccnenosanue TemIONpOBONHOCTH PA3HYHEIX CTPOUTENEHEIX MaTepHaIoB
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9 HccnemoBanue ynpyrHx cBOMCTB PE3HHBI
10.Karus na ropsyeit mopepxHocTu

11 ITonesnsle sueprocGeperaoLye IMPUBBIYKH
12 odeMy KOHBKH CKONB3AT?

13 ®usmka B npodeccuu noprapa

14 Yro obpasyercsa BHyTpH 061aKx0B?!

15 ®usnxa B cnopre

Hopme! onenok no ¢puzuxe

Ouenxa 0TBETOB yyamuxcs
Ouenka «5» CTaBHTECS B TOM ciyyae, ecru YJamuics NOKasHBAeT BEPHOES NOHUMAHHE (H3MUECKoil CYITHOCTH pacCMaTpHBAEMBIX 1
3aKOHOMEPHOCTEH, 3aKOHOB H TEOPMH, a TaK K& NPABHILHOE ONpefieNieHHe (U3MICCKUX BEMMYHH, MX €AMHAN M CIOCOGOB H3MEPEHHS: 1]
BBIITOJILACT MEPTEHKH, CXEMEI U IpadHKH; CTPOHT OTBET HO COGCTBCHHOMY ITNIaHy, CONPOBOMKAAET PACCKA3 COOCTBEHHBIMI HIpHMEpaMy, yMeeT If
3HAHWS B HOBOM CHTYALMH NpPH BEIOIHEHMH HPAKTHIECKHAX 3a/[aHuH; MOXKET YCTAHOBUTH CBA3b MEXIY H3yJaeMbIM H paHee H3yYEHHBIM MATep:
Kypey QM3HKH, a TAKKE C MATEPHANOM, YCBOSHHEM TIpH H3YYCHHHM APYTHX NPEAMETOB.
Onenxa «4» CTABHTECA, €CIIH OTBET YHCHHKA YAOBNCTBOPACT OCHOBHEIM TpeGOBaHUAM Ha ONEHKY 5, HO man 6e3 HCIIONB30BaHus cobc

CaMOCTOATEBLHO HIH ¢ HeGONBINOH IOMOIUBIO YYHTEIIAL.

Ouerka «3» CTABUTBCA, €ClH yuaruiics TIPABUJIBHO NIOHHMAET PHIUIECKYI0 CYIHOCTH PACCMATPHMBAEMEIX SBIECHHH K 3aKOHOMEPHOC]
OYHETE MMEIOTCA OTACNBHBIC NPOGENsl B YCBOSHMH BOIPOCOB Kypca (H3MKH, He IIPEIIATCTBYIONME NANBbREHMEMY YCBOCHHIO BONPOCOB HPOTp
MaTephana: yMeeT NPUMEHATE NOJNYYeHHBIE 3HAHMA 1IPH PEIISHHH IPOCTBIX 3a/ad ¢ HCIIONE30BAHMEM TOTOBBIX (JOPMYN, HO 3aTPYNHAETCS TIpH -
3a71ad, TPEOYIOIUX NpeodpPasoBaHUA HEKOTOPBIX $opmyn, xomyctun He Gonee omHOH rpy6oii ommbKH U IBYX HEZOUETOB, He Golee OMHOI 1
OnHOH He rpy0oit omubku, He Gonee 2-3 HETPYOEIX OIMHOOK, OHOMH Herpy6oii ormmubKH u Tpéx HENOYETOB; IONYCTHI 4-5 HeHOUYETOB.

Ouenka «2» CTaBUTCH, €CIM YHaITHIICS HE OBJANENT OCHOBHBIMY SHAHHAMH ¥ YMEHUAMH B COOTBEYCTBHHM C TPEGOBAHHIMHE IPOIPAMMEL 4 J
osbiiie OMIHO0K H HEAOYETOB YeM HeOGXOUMO IS OLIEHKH «3».

Onenka KOHTPOJILRLIX pabor

Onenka «5» craButcs 3a paboty, BBIITOJIHCHHYIO HOJIHOCTHIO 6e3 OUIMOOK M HeOYETOoB.

Ouenxa «4» cTaBuTcs 3a pabory, BBINIOIHCHHYIO HOJHOCTEIO, HO HPH HAJTH4YMM B Heit He Golee ommoit rpy6oif 1 onHO# Herpy6oit o
OJHOTO Helouéra, He Holee TPEX HEIOYETOR.

Ouenka «3» CTaBHTCA, €CIH YUEHUK TIPABHIILHO BEIMOMHKI He MeHee 2/3 Beeit paGoTsl wm gommycran He Gomee oJ1HOiL rpy6oit ommbx
HeIouETOB, He Gosee onHOM rpyGoil omHOKH M omHOM Herpy6oit omnbxu, He Gonee Tpex HerpyGhIx omuGoK, 0IHOK HerpyGoil omuGKu 1 Tpex He
NpH HATHYKH 4 - 5 HemoyEToR.
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Ounerka «2» CTABHTCH, ECITH YMCIO OIIMOOK M HEOYETOB IIPERBICHIIO HOPMY JULT OICHKY 3 WM IPAaBMIIEHO BBIONHEHO MeHee 2/3 Beeit paboTs

Onenka JabopaTopHBIX padorT

Ouenka «5» CTaBATCS, €CTH yJaUuiicA BEITONHAET PaBoTy B [OMHOM 06beMe ¢ cobmozeHreM HeoGXOMMMOM [IOCICHOBATENBHOCTH TIPOBEE
ONBITOB H HU3MEPCHHH; CAMOCTOATENHFHO M DAlHOHAILHO MOHTHPYET HEOOXOmEMOe 060pyZOBaHKe; BCE ONBITH MPOBONAT B YCHOBHAX H PEXU!
obecreynBalomMX MONYYCHHE INPaBHILHBIX PE3YHBTATOB H BEIBOJIOB; coOMIOfaeT TpeGoBaHMS NpaBii 6€30TaCHOCTH TPYZAA, B OTUETE IIpaBWIGH
aKKYpaTHO BBINONHAET BCE 3aMMUCH, TAOHIB!, PHCYHKH, YepTeKH, IPAadHKH, BETHCIICHHS; HIPABAIEHO BHIIOIHACT AHANH3 [IOTPEIHHOCTE.

Ounenxa «4» CTaBUTCA, €CIIM BENONHEHE TPeGOBAHMA K OLEHKE 5%, HO OO AOIYMEHO ABa - TPU HeA0YeTa, He Gosee oxHOM Herpy6oit omn
H OJTHOI'0 HenouETa.

Ouerka «3» cTaBuTCd, €ciii paboTa BLIIONHEHA HE IOJHOCTBIO, HO OGBEM BBIIONHEHHON YACTH TaKOB, HO3BOJLIET MONYUHTh IPAaBHIb
PE3YJBTATEI H BEIBOABL: €CIIH B X0[€ POBEAEHHS OMIEITa ¥ M3MEPeHH OB HOMYIICHB! OXUHOKH.

Ouenxa «2» cTaBuTCH, €Cmu paGoTa BEIMONHEHA HE MOJNHOCTHIO H OOBEM BHIIONHEHHON 9acTH paboTel He NMO3BONSIET CENATh MPABUIE:
BBIBOJIOB: €CIH OIIBITEI, H3MEPEHUA, BRIYHCICHUS, HAOMONCHH IPOM3BOJHIIMCH HEIPABIITHHO.

Bo ecex cnyuanx ouenxa crusicaemen, echu yuenux ne cobniodan mpebosanus npagil besonacnocmu mpyoa.

Hepeuens otnbox:

I'pybsie omnbixu

1. Hesnauue ompeneneHuii OCHOBHEIX HMOHATHI, 3aKOHOE, NpaBHI, NONOXEHHH TeopuH, GopMyr, OOLIEIPUHATHIX CHMBOJIOB, 0G03HAaYe
(u3MIeCKHX BETHYNH, €UHALY H3MEPEHHS.

2.  HeyMeHwue BBIENATE B OTBETE MIIABHOE.

3.  Heymenwe NIprMeHsTh 3HAHHA JUIS DPEIOCHUA 341284 U OOBACHEHMS (U3NYECKUX ABJICHMH; HENPABMILHO CHOPMYTHpPOBAHHbIE BOMp(
3a/aHuA WM HEeBEpHbIC OOBACHEHHS XONA MX PELICHHS, HE3HAHHE NMPHEMOB pPElICHHS 3a7iad, aHAJIOrMYHBIX paHee DEIICHHBIM B Kiacce; ommu
TIOKA3RIBAIONINE HEMPABHIIGHOE IIOHUMAHHE YCJIOBUA 3a/1a4YH IIH HENPABMILHOE UCTONKOBAHHE PEMICHHUS,

4. Heymenue quTath # CTPOHTh rpad)MKi ¥ NPHHEHIHAIBHBIE CXEME]

5. Heymenue nmoaroToBuTs X paGoTe YCTAHOBKY HIH nafoparoprHoe 000pyIOBaHHeE, IPOBECTH OIBIT, HEOGXOIUMEIE PacueTsl WIIH UCIIONB301
ITOJIyYEHHBIEC JAHHBIE VIS BEIBOIOB, '

6.  Hebpexsoe oTHOmEHuE K 1aGopaTopHOMY 0GOpYIOBaHUIO M H3MEPHTENBHBIM IpEGOpaM.

7. Heymenue onpesenuTs NoKasaHKs H3MEPUTENBHOIO HPHGOpA.

8.  Hapywenne TpeGopanuii HpaBui Ge30MacHOro TPYAa Py BHIIONHEHHH IKCNEpUMEHTA.

Hezpybule outubku

1. HerousocTH (OpMyTHpOBOK, ONpeneileHuii, 3aKOHOB, TEOPHH, BHI3BAHHBLIX HEIONHOTON OTBETA OCHOBHBLX IIPU3HAKOB OIIpeelIseN
noHATHs. OMmOKH, BEI3BAHHEIE HECODIIONEHHEM YCIOBUIT IPOBEACHUS OMBITA UITH H3MEPEHHIA.

2. OumbKH B YCHOBHEIX 0603HAYEHHAX HA NPHHIAIHATLHEIX CXEMAX, HETOYHOCTH yepTexei, rpaduKoR, cxeMm.

3. llpomyck Hiti HETOYHOE HANHMCAHHE HAMMEHOBAHHH eJ(MHHL (PH3HIECKHX BEITIHUHE.

4.  HepannoHanbHbIH BEIGOP X0Ja pEINCHHS,
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Hedouempt

N

N

.

Hepauuonanbnpie 3aucy IPK BEMUCTICHUAX, HEPALHOHATEHEIE TIPHEMBI BEIMHCJICHHH, IpeoOpa3oBanmii U pelenus 3anay.
Apudmetryeckue OIHOKH B BEIYHCIEHHUAX, CCIH 3TH OIMHOKH Irpy6o He MCKXKAKOT PealbHOCTH ONYYEHHOTO PE3yIIbTATA.
OraenbHble OrPEUTHOCTH B (JOPMYTUPOBKE BOIIPOCA MIIH OTBETA.

HeOpexnoe BrmonHenne 3anucei, yeprexkei, cxem, rpadHKoB.

Opdorpadrueckue H MyHKTYallHOHHEBIE OLIHGKH
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