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Conepskanue nporpaMmmbl

[TosicuutenpHas 3anucka

[Tnanupyemble pe3yabTaThl OCBOSHHS YU€OHOTO MpeMeTa

Copneprxanue yueOHOro npeamMera

Temaruueckoe MJIaHUPOBAaHUE, B TOM YHCIIE C YUETOM paboyeil mporpamMmbl
BOCIIMTAHHUS, C YKa3aHUEM KOJIMYECTBA YACOB, OTBOJUMBIX HA OCBOCHHE KAXKIOU
TEMBI
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IHosicHuTEeNLHAA 3aNIUCKA

PabGouass mporpamma 1o ydeOHOMYy mnpenmery «®Pusnka» Ha YpOBEHb
cpeanero oomiero oopazoanus (10-11 kmaccel) pazpaboTaHa Ha OCHOBE:

- @efepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIApTa CPEIHETO
oO1ero oOpa3oBaHus;

- [IpumepHoil mporpammbl cpeaHero oOiero o0Opa3oBaHHs IO TPEIAMETY
«Du3uKay;

- PaGoueit mporpammel A.B. [llatanunoit k tuanun Y MK nox penakuueit H.A.
[MapdenTtreBoii (Pusnka. 10-11 kmaccer. - M: [Ipocsemenue, 2021 1.);

- ¢ ydetoMm paboueit mporpammbl Bocrutanuss MBOY 11O Nel5 «JIya» r.
benropona.

Pabouas nporpamma cootBercTByeT TpedboBanusMm ®I'OC COO.

PaGouas nporpamma npegHazHayeHa g usydenus gusuku B 10-11 kmaccax
YPOBHS CpeHEro o0Iero 0opa3oBaHus 0 y4eOHUKaM
1. ®uzuka(6azoBblii U yriyolieHHbIH ypoBeHb). 10 kiacc. Y4eOHKUK (aBTOpPHI
Msikumes I'. 5., Byxosues b. B., Corckuit H. H. / TTox pen. [TapdenTbeBoii).
2. ®usuka(6azoBbiii U yrayOJeHHbIM ypoBeHb). 11 kiacc. Y4yeOHHK (aBTOpBI
Msikures I'.51., Byxosues b.b., Uapyrun B.M. / ITox pen. [TapdenTbeBoit)

Bbibop naHHBIX Y4e€OHUKOB OOYCIIOBJIEH TE€M, YTO OHHM COOTBETCTBYIOT
denepaibHOMY MEPEUHIO YYECOHUKOB, PEKOMEHAYEMbBIX K HCIOJIB30BaHUIO TPHU
peanu3anny, HMEIIIUX TOCYAapCTBEHHYIO aKKpeIUTaIHio, 00pa30oBaTeNbHBIX
IporpaMM  HA4yaJlbHOIO  OOIEro, OCHOBHOTO OOIIEro, CpeaHero OoOILero
obpazoBanwust Ha 2021 — 2022 y4eOHbIit ro/I.

Henu uzyuenus: GU3MKU B CpeAHEN IIKOJIE CICAYIOIINE:

1) dopmupoBanue cucteMbl 3HaHUN 00 OOMUX (PUBUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUsIX, MPEACTaBICHUN O NelcTBUU BO BceneHHol (usmyeckux
3aKOHOB, OTKPBITHIX B 3¢MHBIX YCIIOBUSIX;

2) (¢dopmupoBaHME YMEHHMS HCCIEAOBATh M aHAJIM3UPOBATh pPa3HOOOpa3HbIE
bu3nUecKue SIBJICHUS M CBOWCTBA OOBEKTOB, OOBSICHSATH MPUHITUIBI PAOOTHI U
XapaKTEPUCTHUKKA TPUOOPOB U YCTPOMCTB, OOBSICHATH CBSI3b OCHOBHBIX
KOCMUYECKHX 00BEKTOB ¢ TeO(PU3NUCCKIUMHU SIBJICHUSIMU;

3) oBIageHHE YMEHUSMHM BBIJBUraTh TUIOTE3bl HA  OCHOBE  3HAHUS
OCHOBOTIOJIAraloIINX (PU3MUYECKUX 3aKOHOMEPHOCTEN 1 3aKOHOB, MMPOBEPATH UX
AKCTIIEPUMEHTAILHBIMU Cpe/ICTBaMU, (POPMYJIUPYS 1IETb UCCIICIOBAHMUS;

4) OBIaJCHUE METOJIaMH CaMOCTOATEIIBHOTO IIJIAHUPOBAHUS U TPOBEACHUS
GU3NYECKX  DKCIEPUMEHTOB, OINHUCAHWUS W  aHaju3a  IOJYyYCHHOU
WU3MEPUTETTFHON HWH(POPMAIIMH, OMpPEAeeHNs TOCTOBEPHOCTH TOIYYSHHOTO
pe3yibTaTta;

5) ¢dopmupoBaHre yYMEHMIl MPOTHO3UPOBATH, AHAIM3UPOBATH U OLIEHUBATH
MOCJIEICTBUSL OBITOBOM M MPOU3BOACTBEHHOM JEATENBHOCTU YeEJIOBEKa,
CBS3aHHOW ¢ (DUBMYECKUMH TIPOLECCAMH, C TIO3UIUN IKOJIOTHICCKOU
0€30MacHOCTH.



[TporpamMma pa3paboTaHa Ha OCHOBE (eiepalbHOrO 6A3UCHOrO y4eOHOro IIaHa
11 00pa3oBaTeNIbHBIX YupexxaeHui PD, B COOTBETCTBUH C KOTOPHIM Ha M3y4YCHHE
Kypca (pu3uku Ha yriyOsiieHHOM ypoBHE BbieneHo 340 vacoB, B ToM yucie B 10
kiacce — 170 ygacoB (5 ywacoB B Hepeno), B 11 kimacce — 170 yacoB (5 yacoB B
HEJICITIO).

B nannoit paboueil mporpamme npeaycMOTPEHbl U3MEHEHUS 10 OTHOIIIEHHUIO
K AaBTOPCKOW mporpamme. VI3MeHeHHUs, BHECEHHBbIE B JaHHYIO pabo4yio
nporpamMmy, ¥ uX 00OCHOBaHME MPUBECHBI B TAOIHUIIE:

N3yuaemblii KonuyectBo KonuyecTBo [Ipumeuanne
Marepual JacoB B 4acoB B JJAHHOU
(11 xmacc) aBTOPCKOM nporpaMmme
paboueit
mporpamMmme
OCHOBBI 18 18 N3menenunit Het
AIEKTPOTNHAMUKHU
(mpomomKeHe)
Konebanus u 42 42 N3mMeHeHuit Het
BOJIHBI
Onrtuka 25 25 N3meHeHuit Het
CBeTOBBIE BOJIHBI
OcHOBBI 5 5 N3meHenuit Het
CIIeIIMaJIbHOU
TEOPHH
OTHOCHUTCIIbHOCTH
KBanToBas usuka 41 41 N3meHenuit HeT
Ctpoenue 9 0 JlaHHbIi pazaen
Bceenennoi HCKJIFOUYEH U3

MPOTPaMMBbI, TaK KaK
obOyuatrommecs 10-11
KJIACCOB B COOTBETCTBUU
C Y4e€OHBIM TIJIAHOM
YupexxaeHus u3ydaror
KypC «ACTPOHOMUSI,
KOTOPBIN BKJIFOYAET B
ce0s paznen «CtpoeHue
Bcenennoii», Ha 6osee
Ka4€CTBEHHOM YPOBHE

[ToBTOpEeHME 7 39 Pe3epBHoe Bpems

PeszepBHOE Bpemst 23 0 HCITOJIb30BAHO B paselie
IToBTOpEHUE C LIENBIO
6oJiee riry00oKoro




00001IeHNS U
CHCTEMAaTHU3aI[U1
HM3yYEeHHOr0 MaTepuala,
a Taxke st OoJiee
Ka4eCTBECHHOM
MOJTOTOBKH K UTOTOBOM
aTTeCTaIK Mo (HU3UKe

H.]'IaHI/lpyeMl)Ie PeE3YJIbTATBI OCBOCHUS y‘l€6HOI‘O npeameTa

JINYHOCTHBIE Pe3YJIbTAThI:
— YyBCTBO TOPJOCTH 3a POCCUUCKYI0 (U3MUYECKYIO HayKy, TyMaHHU3M,
MOJIOKUTEIIBHOE OTHOIIEHUE K TPYAY, LEIECYCTPEMIIEHHOCTB;
— TOTOBHOCTh K OCO3HaHHOMY BBIOOpY JayibHEWIIeld oOpa3zoBaTeIbHOU
TPaeKTOPHH;
— YMEHHE yOpaBisATh CBOEH MMO3HABATEIbHOU JEATEIIbHOCTBIO.

MeTtanpeaMeTHbIe Pe3YJILTATHI:

— WCIOJb30BAaHUE YMCHHUHM W HABBIKOB PA3JIMYHBIX BHUJIOB ITO3HABATEIBHOMN
NCATCIIBHOCTH, IPUMEHEHHE OCHOBHBIX METOJIOB  IMO3HAHUSA  (CHCTEMHO-
WHGOPMAITMOHHBIN aHAINW3, MOJCIMPOBAHWE W T.J.) JUIS HW3YYCHUS Pa3IHYHBIX
CTOPOH OKPYKaOUIEH JEeUCTBUTEIBHOCTH;

— WCIOJIb30BaHHUE OCHOBHBIX HUHTCIICKTYaTbHBIX OIeparyii:
dbopMyIMpOBaHUE THUIIOTE3, aHAIM3 MW CHHTE3, CpaBHEHHE, O000OIICHUE,
CHCTEMAaTH3aIHs, BBISIBICHUE MPUYNHHO-CIICICTBECHHBIX CBS3CH, MOMCK aHAJIOTOB;

— YMEHHE TeHEpUPOBATh UJICH M OTPEJCIIATh CPEICTBA, HEOOXOIUMBIC IS X
pealln3aIny;

— YMEHHUE ONpENeISITh IENM W 3a7add JIeATEeIhHOCTH, BBIOMpPATh CpEICTBA
peanu3aluy Iejiei U IPUMEHSTh UX Ha MPaKTHKE;
— WCIOJIb30BaHWE PAa3jMYHbIX MCTOYHUKOB JIJISL TOJIYYCHUS (PU3NICCKOU
uHbOpMaIliK, MOHMMAaHUE 3aBUCHMOCTH COJCpPYKaHUS W (POPMBI MpEACTaBICHHUS
uHGOpMAIIH OT IeJIel KOMMYHHKAIIUH U ajpecara.

IIpeaMeTHBbIE PE3YJIbTATHI:
— JIaBaTh OMNPEICIICHUS U3YYECHHBIM TTOHATUSIM;
— Ha3bIBaTh OCHOBHBIE MOJIOKEHUS U3YUYEHHBIX TEOPUM U TUTIOTE3;
—OIHUCHIBATH JIEMOHCTPAlOHHbIE 151 CaMOCTOSITEIIBHO IIPOBEICHHBIE
AKCHEPUMEHTHI, UCTOJB3Ysl [ 3TOT0 €CTECTBEHHBIN (PYCCKU, POJHOM) SI3BIK U
S3BIK (PUBUKY;
— KIacCu(UIUPOBATH U3YYCHHBIC OOBEKTHI U SIBJICHUS,
— JIeTIaTh BBIBOJIBI M YMO3AKIIOUEHHUS W3 HAONIOACHUH, M3YYEHHBIX (DU3UYECCKUX
3aKOHOMEPHOCTEU, POTHO3UPOBATH BO3MOKHBIE PE3YJIBTATHI;
— CTPYKTYpHUPOBaTh U3YYEHHBI MAaTEPUAIL




—MHTEPIPETUPOBATh (PU3NUECKYyI0 HWH(OOpPMAIMIO, TIOJYYCHHYI0 U3 JPYTHX
HUCTOYHHUKOB,;

— IPUMEHSATh TPUOOPETCHHBIC 3HAHUS MO (PU3UKE I PEHICHUS MPaAKTUYCCKUX
3a]1a4, BCTPEUAIOIINXCS B TIOBCETHEBHOM JKU3HU, JJIs1 O€30TIaCHOTO UCTIOIB30BaHUS
OBITOBBIX TEXHHUYECKHUX YCTPOWCTB, PAIMOHATIBLHOTO MPHUPOJONOIB30BaHUS |
OXPaHbI OKPY’KaIOIIEH CPeIbl;

—aHAJIM3UPOBATh W OIEHUBATH MOCIEICTBUS JIJIS OKPYXKAIOIICH Cpelbl OBITOBOW H
MIPOU3BOJICTBEHHOW JCATEIHPHOCTH YEJOBEKa, CBS3aHHOW C MCIOJIb30BAaHUEM
(U3UYECKUX MPOIIECCOB;

— TIPOBOJUTH (PU3HUECKUI IKCIIEPUMEHT;

B pesynbTaTte n3ydenus yueoHoro npeamera «dusukay Ha ypoOBHE CPEITHETO
oOmero o0pa3oBaHMsl BBITYCKHUK Ha YIr1yOJIEHHOM YPOBHE HAYYHTCS:
— OOBSCHATP M aHAJIM3UPOBATh pPOJIb M MecTo (Gu3uku B GHOPMHUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B MPAKTUYECKON JAEATEIBHOCTH JIOIEH;
— XapaKTepU30BaTh B3aMMOCBI3b MEXKAY (U3UKONH W APYTHMMH €CTECTBCHHBIMU
HayKaMU;
— XapaKTepu30BaTh CHUCTEMHYIO CBSI3b MEXJYy OCHOBOIIOJIATAIOIIMMU HAayYHBIMU
MOHSATUSIMU: MPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, MOJIE), IBIKCHHUE, CHUJIA,
DHEPTHUS,
— MOHUMATh U OOBSICHATH LEIOCTHOCTh (PM3UUECKON TEOPUH, pa3inyaTh TPaHUIIbI
€€ MPUMEHUMOCTH U MECTO B PsIIy APYTUX (HU3NUECKUX TCOPUH;
— BJAQJETh MPUEMaMH TOCTPOCHUS TEOPETHUECKHX JOKA3aTelbCTB, a TaKKe
MIPOTHO3WPOBAHUS OCOOCHHOCTEH MPOTEeKaHUsT (PU3MUCCKUX SBIICHUNA U TPOIECCOB
Ha OCHOBE IMOJTYYEHHBIX TEOPETUYECKHUX BBHIBOJOB M JI0KA3aTEIILCTB;
—  CaMOCTOSTEIIbHO KOHCTPYHPOBATh OKCIIEPUMEHTAJIbHBIC YCTAHOBKH IS
MIPOBEPKH BBIIBUHYTHIX THUIIOTE3, PACCUUTHIBATH a0COIIOTHYIO U OTHOCUTEIHHYIO
MOTPENTHOCTH;
— CaMOCTOATENFHO TNIAHUPOBAThH U IPOBOAUTH (U3HUECKUE IKCIIEPUMEHTHI;
— pemaTh IPaKTUKO-OPUEHTUPOBAHHBIC KAUECTBEHHBIC U PACUCTHBIC (PU3NUECKHE
3aJlayd KaK C OMOpOH Ha W3BECTHhIE (U3MYCCKUE 3aKOHBI, 3aKOHOMEPHOCTH M
MOJIEJIH, TaK U C OMOPOM Ha TEKCTHI C M30BITOYHOM UH(POpMAIHEH;
— OOBSACHATH TPAHUIIBI TPUMCHCHHS H3YyYCHHBIX (H3WYECKUX MoOJeNeH mpu
penieHur GU3HYECKUX U MEKITPEIMETHBIX 3a71a4;
— BBIIBUTAaTh THUIOTE3bI HA OCHOBE 3HAHUS OCHOBOIIOJATAMOIMINX (U3HUCCKUX
3aKOHOMEPHOCTEH 1 3aKOHOB;
— XapaKTepU30BaTh IJIOOATBHBIC MPOOJEMBI, CTOSIIME IEpe]] YCTOBECUCCTBOM:
DPHEPTreTUYECKUE, CHIPHEBBIC, DKOJOTUYECKHE W POJIb (PU3UKU B PEHICHUH ITHUX
npoOJieM;
— OOBSCHATH TMPUHIMUINBI PA0OTHl M XAPAKTEPUCTUKU W3YUYEHHBIX MaAIlWH,
pUOOPOB U TEXHUYECKUX YCTPOUCTB;
— OOBICHATH YCJIOBHS TMPUMEHEHHUS (UUYECKUX MOJACIICH TpHU PEIICHUU
bu3nYecKuX 3a7a4, HaXOJWTh AJCKBATHYIO MPEUIOKEHHON 3amadye (U3HUECKYIO



MOJIeJIb, pa3perniaTh Mpo0JeMy Kak Ha OCHOBE MMEIONIUXCS 3HAHWM, TaK W TMPHU
MOMOIIIA METO/IOB OI[EHKH.

BrinmyckHUK Ha yriyOJeHHOM ypOBHE MOJYYUT BO3MOKHOCTh HAYUYHMThCS !
— TPOBEPSTh SKCIEPUMEHTAIBHBIMU CPEICTBAMU BBIIBUHYTBIE THIIOTE3HI,
dbopMynupys 1elb HCCIACAOBaHUS, HAa OCHOBE 3HAHUS OCHOBOIOJATAIOIINX
buznYeCKuX 3aKOHOMEPHOCTEHN U 3aKOHOB,;
ONKCHIBATh W AHANU3UPOBATh IMOJYUYEHHYI0 B pe3yidbTaTe MPOBEICHHBIX
bu3nYECKUX IKCIIEPUMEHTOB HH(OPMALINIO, OTIPEACIISATE €€ IOCTOBEPHOCTH;
— TIOHUMaTh W OOBACHATH CUCTEMHYIO CBSI3b MEXJY OCHOBOIOJIATAIOIIUMU
HAYYHBIMH TIOHSTHUSMHU. TPOCTPAHCTBO, BpeMs, MaTepusi (BEMIECTBO, IIOJIE),
JBUKEHHE, CUJIA, SHEPTHS,
— QHAJIM3UPOBATh TPAHUIBl NMPUMEHUMOCTH (PUIUUYECKMX 3aKOHOB, MOHUMATb
BceoOIMiA  xapakTep  (yHAAMEHTAJIbHBIX 3aKOHOB UM  OTPAaHUYEHHOCTH
UCIOJIb30BaHUS YaCTHBIX 3aKOHOB,;
— (popMyITUPOBATH U pelIaTh HOBBIE 3a/1a4H, BOSHUKAIOIIHNE
BXO0J1€ y4eOHO-UCCIIE0BATENBCKOM U MPOEKTHOM 1EATEIbHOCTH;
— peuiatb SKCIEPUMEHTAJbHbIE, KAaYECTBEHHbIE M KOJMYECTBEHHBIE 3a/auyH
OJIUMIIMAHOTO YPOBHSI CJIOKHOCTHU, UCTIONb3YSI
— YCOBEpPIICHCTBOBATh MPHUOOPHI U METOJbl UCCIEJOBaHMUS B COOTBETCTBUU C
IMOCTABJIICHHOH 3aJIauei,
— UCIIOJIb30BaTh METO/Ibl MATEMATUYECKOTO MOJECIMPOBAHHUS,
B TOM YHCJE MPOCTEHIINE CTATUCTUYECKHE METOJbl /Ui 00paboTKU pe3ylbTaToB
IKCIIEPUMEHTA.



Conepxxkanue yueOHOro nmpeamera
10 kaacc (170 yacoB)

1.BBenenne. OcHOBHBbIe 0CO0O€HHOCTHM (U3MYECKOr0 MeToaa

HCCJIeOBAHUS

®duzuka — QyHaameHTanbHas HayKa o pupoje. HayuHblil MeTo1 mo3HaHus
mupa. BzaummocBs3p Mexay (U3MKOH W JIPYTMMH €CTECTBEHHBIMHA HayKaMHU.
MeTonpl HAyq9HOTO HCCleoBaHus (GU3HUECKUX sBIIeHNN. Du3ndeckue BeTUINHBL.
[TorpemnocTn M3MepeHUd (PU3NYECKUX BeIUYUH. MojenupoBaHue SBICHUN U
MPOIIECCOB MPUPOABLI. 3aKOHOMEPHOCTb M ClydyalHOCTh. Dusnueckue 3aKOHbI U
rpaHullbl UX TpuUMeHUMOCTH. DU3nyecKkue TEOPUN U MPUHIIUI COOTBETCTBUA. Posb
u Mecto (u3uku B (HOPMUPOBAHUM COBPEMEHHOM HAy4YHOM KAapTUHBI MHUpa, B
MPAKTUYECKOM AeATeNbHOCTH Moeil. Du3nka u KyiabTypa.

2.MexaHunka

[IpenmMer w® 3amaud  KjJaccuyecko  mexaHuku. Kunemarnueckue
XapaKTepUCTUKM MEXAHWYECKOro JBWXKEHUA. Moaenn Ten ¢ JIBIKEHUH.
[IpocTpancTBO U Bpemsi. OTHOCUTENBHOCTh MEXAaHUUECKOTO JIBHKEHUSA. CHUCTEMBI
orcuéra. CkajsipHble U BEKTOpHbIC (u3nueckue BenuuuHbl. Tpaektopus. [lyTs.
[lepememienne. CkopocTb. YckopeHue. PaBHOMEpHOE U PaBHOYCKOPEHHOE
npsiMoJuHelHoe nBmkeHue. CBoOoAHOE MajeHue Tena. PaBHOMepHOE NBUXKEHUE
TOYKHM IO OKPYKHOCTHU. [locTymarenbHoe W BpalaTeabHOE ABUKEHUE TBEPJIOTO
tena. B3aumopeiicteue ten. SArnenue mHepuuu. Cunma. Macca. HMHepumnanbHbie
CUCTeMBbl oOTcuéra. 3akoHbl auHaMukd Herorona. Cuna TsSKECTH, BeC,
HEBECOMOCTh. CHJIBI YIIPYTOCTH, CUJIbI TPEHUS. 3aKOHBI: BCEMUPHOT'O TITOTCHUS,
I'yka, cyxoro tpeHus. lMcrnosnb3oBaHue 3aKOHOB MEXaHUKH sl OOBICHEHUS
JBIKEHUS HEOCCHBIX TEJ U ISl Pa3BUTHSI KOCMUYECKUX UCCIIEAOBaHUM. SIBiIeHMs,
HaOJIoaeMble B HEMHEPIUMAIBHBIX cUCTeMax oTcuéra. MMIynbc maTepuanibHOU
TOYKH M CUCTEMBI TeJl. 3aKOH U3MEHEHHS U COXpPAaHEHHUS UMITyJibca. PaboTa CUIBI.
MexaHnnueckasi SHEprusi MaTepuagibHOW TOYKH U CHUCTEMBbl. 3aKOH W3MEHEHHS U
COXpPaHEHHUS MEXaHMYECKOM »dHepruu. J[IMHamuka BpamaTeabHOTO JIBUKEHUS
abcomoTHO TBEPMOTO Tena. PaBHOBecWe MarepuaabHOM TOYKH M TBEPIOTO TEla.
MoOMEHT cuibl. YCIOBHS pPaBHOBECHUSI TBEPIOrO Tejla B MHEPUUAIBHOM CHCTEME
oTcu€ra. PaBHOBECHE KUAKOCTH U ra3a. /laBienue. [[BUKEHUE )KUJIKOCTEN U Ta30B.
3aKOH COXpPAHEHUS JHEPTUU B TMHAMUKE KUIKOCTH.

Dponmanvusle 1abopamoprvie padomul

1) N3y4eHue nBMKEHHS Telia, OPOIICHHOTO TOPH30HTAIBHO.

2) N3yuenune ABMKEHHUE Tella 10 OKPYKHOCTH.

3) U3mepenue KECTKOCTH MPYKUHBI.

4) Uzmepenne ko3 HUITMCHTA TPEHHUS CKOJIBKEHUS.

5) N3yuyenne 3ak0Ha COXPAHEHUST MEXaHHMUCCKOW SHEPTHH.

6) M3yueHnue paBHOBECHS TeJia MO JICUCTBUEM HECKOJIBKIX CHIL.



3.MoaekyaspHas ¢pusuka. TepmMoguHaMuKka
OcHOBBI  MoliekyJsipHO-KuHeTH4Yeckol Teopun (MKT) u  TepmoauHamukwu.
OkcnepuMeHTalbHbIE TokazaTenbcTBa MKT. AGcontoTHas TeMiiepaTypa Kak Mepa
CpEeIHEN KMHETUYECKOW SHEPTUU TETUIOBOTO ABWKEHHS YaCTHUI BelecTBa. Moaenb
uaeanpHoro rasa. JlaBnenue raza. CBsI3p MEXAYy JaBICHUEM U CpEOHEU
KMHETUYECKOW DJHEPrHeil IMOCTYyNaTEIbHOIO0 TEIMJIOBOTO JBHXKEHUS MOJIEKYII
UJcaJbHOro rasa. Mojenp HIEaIbHOrO Tra3a B TEPMOJAWHAMUKE: YpPaBHEHUE
MenpneneeBa—Kiianeiipona, BbIpaXeHHE JUIsl BHYTPEHHEH SHEpPruu. 3aKkoH
JlanpToHa. ['a30BbIC 3aKOHBI.
ArperatHble cocTosiHUA BemiectBa. azoBbie mepexoanl. IIpeoOpazoBanue
sHepruu B (a3oBbIX mepexofax. HachllleHHbIE W HEHACHIIIEHHBIE MAapHI.
Bnaxxnocth Bo3ayxa. Monenb cTpoeHus KuakocTen. [10BepXHOCTHOE HATSKEHUE.
CmaunBanue n HecMaunBanue. Kanwmisipel. Monenb CTpoeHUsS TBEPABIX TeEIL.
Mexanudeckue cBoicTBa TBEPABIX Tell. Kpucraminueckue u aMopgHbIe Tea.
Buytpennsis sueprus. Pabora u Temonepenaya Kak CHOCOObl HM3MEHEHUs
BHYTpeHHEH sHepruu. [lepBpiii 3aKOH TepMOIUHAMUKH. AnnadaTHBIN MpoIecc.
HeoOpaTuMOCTh  TEIUIOBBIX  MPOIECCOB. BTOpoit 3akoH  TEePMOJMHAMHKHU.
[IpeoOpazoBanus 3Heprun B TemioBblx mamuHax. [ukn Kapno. KIIJI termioBoi
MalIUHBI. DKOJIOTHYECKUE MPOOJIeMbl TETUIOIHEPTETUKH.

Dpoumanvhsvle 1a60pamopHsvie padomaol

7) DxcniepuMeHTa bHAS MTpOoBepKa 3akoHa [ eit-JIroccaka.

4.OCHOBHBI YJIEKTPOAMHAMHUKH.

[IpenMer u 3amauu ANAEKTPOAMHAMHUKHU. DJIEKTPUUYECKOE B3aUMOACHCTBHE.
3aKOH COXpaHEHHMs DJEKTpUUecKoro 3apsna. 3axkoH Kynona. Hampsok€HHOCTE M
MOTEHIMAN 3JEKTPOCTaTUYECKOro nosisl. [I[pUuHIUN Cynepno3uiuu 3JIeKTPUYECKUX
noner.  PasHocte  moreHuumanoB.  IIpOBOJOHMKM W AUDIEKTPUKU B
JIEKTPOCTATUYECKOM MOJe. DJeKTpuueckas €MKocTb. KonaeHcaTop. OHeprus
AIIEKTPUYECKOTO TIOJIA.

[TocrosiHHbINA 3nekTpuyeckuil Tok. Cuila ToKa. DJEKTPOJABHXKYILAs CHIIA
(BOAC). 3akon Oma st TOJHOW AJIEKTPUUECKOW MENH. DIIEKTPUYECKUA TOK B
MeTajulax, 3JIEKTPOJIUTAX, OJYNPOBOJHUKAX, Fa3aX U BaKyyMe.

@ponmanvhvle nabopamopmrsvle padomaol

8) INocnenoBarenbHOE U APAILICIIEHOE COCTUHCHUE TIPOBOTHUKOB.

9) M3mepenne D/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

11 kaacc (170 yacoB)

1. OcHOBBI 3JIEKTPOAUHAMUKH (IIPOTOJIKEHHUE)
MarnutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHmmMn cyneprno3unuu
MAarHMATHBIX ITOJIEM. MarauTHOE MoJie MPOBOJHMKA C TOKOM. JIeMCTBUE MAarHUTHOTO
NoJIsI Ha NPOBOJHUK C TOKOM M JIBHXKYLIYIOCS 3apsbkeHHyro vactuny. Cuna
Amnepa u cuna Jlopenua. IloTok BekTOpa MarHMUTHOM HMHIAYKUHMH. SIBleHHE
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NEKTPOMAarHuTHOM uHAykuuu. IlpaBunmo JleHma. 3akoH 3J€KTPOMAarHUTHOW
UHIYKLHHU. OJC wvHAyKIMM B JBWXKYLIMXCS NPOBOAHUKAX. SIBleHME
caMOMHAYKIMHM.  MHAYKTUBHOCTb.  OHEpPrus  3JIEKTPOMATHUTHOIO  IOJI.
MarauTHble CBOMCTBA BEILIECTBA.

Dponmanvhsle 1abopamoprvle padomul

1)  HaGmogeHue neicTBUSI MATHUTHOTO TIOJISI HA TOK.

2)  V3ydeHue sIBICHHS DICKTPOMATHUTHON WHITYKIIHU.

2.Kos1e0aHus ¥ BOJIHbBI

Mexanudeckue kojaebanus. AMIUTHTYa, IEPUOJ, 4acToTa, (a3a KoaeOaHmii.
[IpeBpatienus 3Hepruu nNpu KojaeoaHusx. BoIHyXIeHHbIE KOJIEOAHHs, PE30HAHC.

OnexktpomarHuTHble KoseOanua. KoneOarenbHblii KoHTYyp. CBOOOAHBIE
AIIEKTPOMArHUTHBIE KoJieOaHUsl. BBIHYXIEHHBIE 3JEKTPOMATHUTHBIE KOJIEOAHUSI.
Pe3onanc. IlepeMenHbIi TOK. KOHAEHCATOp M KaTylIKa B LENU IEPEMEHHOTO TOKA.
OnemeHtapHas Teopus TpaHcpopmaTtopa. [lpousBoxacTtBo, mepemaya U
noTpebIeHUE IEKTPUUECKON SHEPTUH.

Mexannueckue BONHBL. I[lonmepedHble M NPOJOJBHBIE BOJHBL.  JHEPIUs
BoJsIHBL. UHTEepdepenus u nudpakuus BoiH. 3BYKOBBIE BOJHBI.

DIEeKTpOMarHuTHOE oJIe. Buxpesoe AIEKTPUYECKOE ToJIE.
DOneKTpOMarHuTHbIE BOJIHBI. CBOWMCTBA 3JEKTPOMAarHUTHBIX BOJH. /Jlmnama3oHbl
AIIEKTPOMATrHUTHBIX HM3JIYYEHUH M HMX NOpakTUYeckoe NpuMmeHeHue. [IpuHuumbl
pPaaANOCBsI3U U TeNeBUACHUS. Pa3BuTHe CpeCTB CBA3U.

CBoMCTBA 2IEKTPOMArHUTHBIX BOJH. [[puHunn paguocsssu. TeneBuaeHue.

Dponmanvhaa nabopamopuan paboma

3)  OmpeneneHue yCKOPEHUS] CBOOOIHOTO MACHHS C TIOMOIIBIO
MasTHHUKA.

3.0nruka

I'eomerprueckas ontuka. [IpssMonMHENHOE pacnpoOCTpaHEHHWE CBETAa B
OIHOPOJHOW cpene. 3aKoHbl OTpPa)XEHUsI W TmpejomsieHus cBeta. [lomHoe
orpaxenue cBera. Gopmyna ToHkoW nuH3BL. OnTtudeckue MpuoOOpsl. CKOPOCTH
cBera. BomHoBbie cBoiicTBa cBeta. [lucnepcusi cBera. WHTepdepenius caera.
Korepentnocts BonH. Qudpakuus cseta. [lonspusanus cBera. Bunbl u3nyueHui.
CnekTpsl u CIIEKTPaJIbHbIN aHanus. [IpakTuueckoe MIPUMEHCHUE
AJEKTPOMArHUTHBIX U3TyUYCHUH.

@Dponmanvusle 1a60pamopnusvle padomaol

4)  V3mepeHue mokasaTelis NPeIOMIICHUS CTEKJIA.

5)  OmnpeneneHue ONTHYECKOW CHITBI B (POKYCHOTO PACCTOSIHUS
coOMparoIiei JTUH3HI.

6)  l3mepeHwue IIMHBI CBETOBOM BOJIHBI.

7)  Ormenka HHPOPMAITMOHHON éMKOCTH KoMMakT-aucka (CD).

8)  HaGmroneHue CIUIOIIHOTO U JIMHEHYATOTO CIIEKTPOB.
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4.OCHOBBI CHIEHAJIBHO TEOPUH OTHOCHTEIbHOCTH

VHBapraHTHOCTP MOJIYJII CKOpPOCTH cBeTa B BakyyMe. [IpuHnmn
OTHOCUTEIBHOCTH JHHIITENHA. [IpocTpaHCTBO M BpeMs B CHELUAIBHONW TEOPHUH
OTHOCHUTEJIBHOCTU. DHEprus W UMIYJIbC CBOOOAHOM 4YacTuipl. CBS3b Macchl U
HHEPrUM CBOOOJIHON YaCTHUILIBI. DHEPI Ul TOKOSI.

5.KBantroBas puzuka. @Pu3znka aToM ¥ aTOMHOIO sAPa

IIpeamer © 3agaun  KBAaHTOBOM  (Qu3uKU. TemioBoe  HM3IIyYEHHE.
Pacnipenenenne sHeprum B crmekTpe abcomroTHO uépHOro Ttena. [mmoreza M.
[Tnanka o kBanTax. ®oroaddext. OmpiTel A. I'. CTomerosa, 3akonb! hoTodhdekTa.
Ypasuenue A. DunmrteitHa s potodddekxra. Doton. 'mmotesa me bpoiins o
BOJIHOBBIX CBOMCTBax yactull. KopnycKynsipHO-BOJIHOBOH ayanu3M. COOTHOIIEHHE
HeonpenenénHocrei I'eitzendepra. [lasnenue ceeta. Onbitel I1. H. Jlebenesa u C.
W. BaBunoBa. [udpakmus snexkrpoHoB. Mogenu ctpoeHust aroma. OTBITHI
Pesepdopna. Ilnanerapuas mozaens ctpoeHus: aromMa. OObsSCHEHUE JIMHEHYATOro
CIEKTpa BOJOpPOJA HAa OCHOBE KBAHTOBBIX HoOcCTynaroB bopa. CrioHTaHHOE H
BBIHYKJICHHOE H3IydeHue cBera. CocTaB M CTPOCHHME ATOMHBIX snuep. M3oTomsl.
SAnepusle  cunbl.  JlepexkT Maccel.  DHeprus  CBSI3U  ATOMHBIX  SIJIEP.
PagnoakTuBHOCTE. BuAbl paguMoOaKTUBHOTIO H3JIy4YEHHUS. 3aKOH PaJMOAKTHBHOIO
pacnaga. SnepHele peakuuu, peakuuy JACNeHHs W cuHTes3a. llemHas peakuus
neneHus spep. fnepHas sHepreruka. TepmosiaepHslii cuHTe3. I[lprMeHeHne
ANEPHOM DHEpPruu. bHOJOTHMYECKOE MAEUCTBHE PAJMOAKTUBHBIX U3IIYYEHUHU.
DnemMeHTapHble 4YacTulbl. DyHIAMEHTAIbHBIE B3aAUMOJCHUCTBUS. Y CKOPUTEIH
AIIEMEHTAPHBIX YaCTHII.

7/.IloBTOpEHME
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TemaTuveckoe NJIAHUPOBAHHE, B TOM YHCJIE C Y4eTOM pado4eil MporpaMmmMbl
BOCIIUTAHHUSA, C YKA3aHHEM KOJIMYECTBA YaCOB, OTBOJUMBIX HA OCBOCHHUE
KaK10i TeMbl

TemaTnueckoe njanupoanue - 10 kiaace 170 yacon

Tematnyeckoe miuanupoBanue no Qusuke st 10-ro cocTaBieHO Ha OCHOBE
paboueil mporpamMmbl 1Mo ydyeOHOMY TmpeameTy «®Du3nka» CpelHero oOIIero
oOpazoBanus Ha ypoBeHb 10-11 xkmaccel, ¢ y4yeToM pabodeil mporpaMmbl
Bocniutanuss MBOY 11O Nel5 «JIyu» r. benropoga. BocnutaTenbHblii TOTEHIMAI
JAHHOTO Y4eOHOro mpenMera 00ecleYrBaeT pPeaH3alUIo CIACAYIONINX IIeEBhIX
IpUOpPUTETOB BocnuTaHus oOydaromumxcs COO:

1. Co3naHue ycloOBHM IJisi peanu3aluyd U NPUOOPETEHUS] MPAKTUYECKOTO OIbITa
CaMOCTOATENILHOTO  MPUOOPETEHUs] HOBBIX

3HAHUM,

WCCIIEIOBAHNM, OIBITA TPOEKTHON AEATEIBHOCTH.
2. Cozmanue yclOBUW I pealM3allid U MPUOOpPETeHHs] MPAKTUYECKOTO OIBITa
CaMOIIO3HAHUS M CaMOAHaJIN3a, OIbITa COUAIBHO IPUEMIIEMOIO CaMOBBIPAKEHUS

H CaMOpCain3alnu.

IMPOBCACHUA  HAYYHBIX

OcHoBHOE KosnuectBo XapakTepuCcTHKA OCHOBHBIX

coJepKaHue 4acos BH/I0B

1o TemMam (pasjaesam) AeATeIbHOCTH 00y4AKIIHNXCH
Tema 1. Beenenue. 2 OOBSACHATh Ha KOHKPETHBIX MPUMEPAX pOJb U
OcHoBHBIE 0CO0CHHOCTH MecTo (GU3MKH B (POPMUPOBAHMM COBPEMEHHOM
(pusuveckoro MeToaa HAayyHOM  KapTHMHBl MHpPa, B  Pa3BUTHH
HCCJICJOBAHNS COBPEMEHHBIX TEXHMKHM U TEXHOJIOTHH, B

®u3nka Kak Hayka H MIPAaKTUYECKOU JEATEIIbHOCTU JOJIEN.
OCHOBAa  €CTECTBO3HAHMSI. JleMOHCTpUpOBaTh Ha INPUMEPAX B3aWMOCBS3b
OKCrepuMEHTaIbHbII Mexay (U3MKOM M JOpYyTrMMHU €CTECTBEHHBIMU

XapakTtep (QU3MKH.
Ou3nuecKkrue BEITUYHHBI
u ux wusMmepenue. Csssu
MEXKY bu3nIeCKuMU
BEJIMYMHAMU. Hayunsrii
METO[T TIO3HAHUS
OKPY’KaIOIIer0o MUPa U €ro
OTIINYHE oT JPYTUX
METOI0B TMo3HaHuA. Poib
IKCTIEpUMEHTa W TEOPHU B

rporecce MO3HAHUS
MIPUPOJBL. Hayunsre
TUIIOTE3HI. duznueckue
3aKOHBI. duznyeckue
TEOPUH. Knaccuueckas
MEXaHUKA HprotoHa.
['panunbl  TPUMEHUMOCTH
(UBUYECKUX  3aKOHOB W
TEOPUH. ITpuHnun
cooTBeTcTBUsl. OCHOBHBIE

HaykamMH. Bocnpou3BOANUTH CXeMy Hay4dHOIO
MO3HaHUS, IPUBOJIUTH IpUMEpBI eé
UCIOJIb30BaHusA. J[aBaTh onpenencHue MOHATHH
U pacIO3HaBaTh MX: MOJEIb, HAy4Has TUIIOTE3a,
¢usnyeckas BeIMYMHA, (PU3UUECKOE SIBICHHE,
Hay4yHbIH QakT, Gu3nYecKuil 3aKoH, puznyueckas
TEOpHs, IPUHLUI COOTBETCTBHsI. OOOCHOBHIBATh
HEOO0XOMMOCTb HCIIOJIB30BaHUS MOJENIEH JUIs
onucaHus (U3NYECKUX SIBICHUH M IPOIECCOB.
[IpuBOoguTE TpHUMEpPHl KOHKPETHBIX SIBJICHUM,
IIPOLIECCOB M MOJENEH [UIsi UX OIHMCAHMUS.
[IpuBonuTe npuMepsl (HU3HUECKUX BEIUYUH.
DopMyIMpOBaTh dusnueckue 3aKOHBI.
VYka3bIBaTh TPaHULIBI MPUMEHUMOCTH
¢u3nyeckux 3akoHOB. I[IpUBOIUTH NpPUMEPHI
UCIONIb30BaHUs  (PU3MYECKUX  3HAHUW B
KUBOIIHCH, apXUTEKTYpE, JIEKOPaTUBHO-
INPUKIAZHOM MCKYCCTBE, MY3BIKE, CIIOPTE.
Oco3HaBaTh LIEHHOCTb HAY4YHOI'O I103HAHHUS
MUpa JJIsl 4eJI0BEYECTBA B LEJIOM U I KaXKI0TO
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JJICMCHTHI
KapTUHBI MHpa.

bu3nIecKoi

YEJIOBEKa B OTJEIbHOCTH, BaXXHOCTh OBJAJICHUS
METOJOM HAy4HOI'O MO3HAHUS JUISl TOCTHXKCHHS
ycrexa B JIOOOM  BHJE  MPAKTUYECKOM
NEeSATEeIbHOCTH. [ 'OTOBUTH  Mpe3eHTaluu |
COOOIIIEHUs IO U3YYECHHBIM TeMaM (BO3MOYKHBIE
TEMBI [TPEJICTABIICHBI B yUCOHHKE).

Tema 2. Mexanuka

Kunemaruka (15 4)

MexaHu4eckoe IBIKCHHE.
Cucremsl oTcuyéra.
CkanisipHple M BEKTOpHbBIE

¢busnueckue BEJINYUHBI.
MarepuanbHas TOYKA.
[TocTynarenbHoe
JIBIOKCHHUE. Tpaexkropus,
MyTb, nepeMeIieHue,
KOOp/AMHATA, MOMEHT
BPEMEHHU, MIPOMEXKYTOK
BpPEMEHH. 3aKoH
OTHOCUTEIBHOCTH
JIBH)KEHUA. PaBHOMepHOE
MPAMOJIMHEHHOE

IBIDKEHUE. CxopocTh
PaBHOMEPHOTO
MPSMOJIMHENHOTO
JBUKEHUS. VYpaBHeHue
PaBHOMEPHOTO JIBUKECHUSI.
I'padukun  paBHOMEpHOTO
TIBYDKEHUS. CroxeHune
CKOpPOCTEH.
HepaBunomepHnoe

JBUKEHUE. Cpennsis
CKOPOCTB. MrHoBeHHas
CKOPOCTb. VYckopenue.
PaBHOyCKOpeHHOE
JIBIOKEHHE. YpaBHenue
PaBHOYCKOPEHHOTO
JBHYKEHUS. I'paduxu
PaBHOYCKOPEHHOTO
JIBVDKEHUS. CBoOoHOE

MaJeHue Te. YCKOpPEHHUE
CBOOOIHOTO MaJeHus.
JIBrKeHue MO OKPYKHOCTH
C MOCTOSIHHOM MO MOMYJIIO
CKOPOCTBHIO.
[lenTpocTpemMuTenbHOE
YCKOpEHHE.

[TapameTpsi JBHOKEHUS
HeOeCHbBIX Tel. AOGCOTIOTHO
TBEpIIOE TEJO.
IlocTynarensHoe u

69

L[aBaTb OIIPECACIICHUC MMOHATUM: MEXaHHYECKOE

JABHKCHHC, MOCTYHATCIbHOC JABHIKCHHC,
PAaBHOMEPHOC JBHXXCHHUC, HEPABHOMEPHOC
JABHKCHHC, PaBHOYCKOPCHHOC JABMKXCHUC,

IBUKCHHE 110 OKPYXKHOCTH C IOCTOSHHOU
CKOPOCTBIO, CHCTEMa OTCYETa, MaTepHalbHas
TOYKa, TPACKTOpHsA, IIyTh, IE€PEMELICHUE,
KOOpJMHATa, MOMEHT BPEMEHH, IPOMEKXYTOK
BPEMEHH, CKOPOCTb PABHOMEPHOI'O IBUKCHUS,
CpelHsIsl CKOpPOCTb, MIHOBEHHAas CKOPOCTb,
YCKOPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE.
Pacnio3dHaBaTh B KOHKpPETHBIX  CHTyalUsX,
HaOII0AATh SIBJICHUS: MEXaHUYECKOE JBH)KEHUE,

IIOCTYINIATEJIbHOE  JIBUOKCHUE,  PABHOMEPHOE
JIBHKEHHUE, HEPaBHOMEPHOE JBUJKECHHUE,
PaBHOYCKOPEHHOE  JIB)KCHME, JIBHOKCHHE C

YCKOPEHUEM CBOOOJHOTO TMAaJeHUs, IBUKEHHE
[0 OKPYKHOCTH C TIIOCTOSSHHON CKOpOCTbIO.
BocnpousBoauTe  SIBIEHUSA:  MEXAHHYECKOE
JIBUKEHHE, paBHOMEpHOE JIBUYKEHUE,
HEPABHOMEPHOE JIBUJKEHUE, PaBHOYCKOPEHHOE
JBUKECHHE, JIBUKEHHE C YCKOpEHUEM
CBOOOHOTO NaJcHHUs, JBUKCHHE 1o
OKPYKHOCTH C TIOCTOSIHHOM CKOpPOCTBIO JJIsi
KOHKDETHBIX Tell. 3ajaBaThb CHCTEMY OTCYETa
JUIsL ONMCAHUS JABW)KEHHS KOHKPETHOTO Tea.
PacnozHaBaTte cuTyauum, B KOTOPBIX TEJO
MOXHO  CYHMTATh  MaTEPUAIBHOW  TOYKOM.
OnucelBaTb  TPAGKTOPUM  JIBHXKEHHUS  TeEJ,
BOCIIPOM3BOJUTh  ABM)KEHHE M  IPHUBOJUTH
MIPUMEPHI Tel, UMEIOLTNX 3aJJaHHYIO
TpaeKToputo  JBWkeHus.  Omnpenensarts B
KOHKPETHBIX CUTYallUsiX 3HAYEHUS CKaJSPHBIX
¢u3NYeCKUX BEJIWYMH: MOMEHTa BpPEMEHH,
MPOMEXYTKA BpPEMEHHU, KOOPAMHATHI, IIyTH,
cpenHeil ckopoctu. Haxomute Monynes u
MPOEKIMH BEKTOPHBIX BEJIUYMH, BBINOIHSITD
JEICTBUSL YMHOJKEHUS Ha YHCIO, CIIOXKECHMS,
BBIYUTAHUS BEKTOPHBIX BeTMYUH. OnpeaensiTh B
KOHKPETHBIX CHUTYyalUsX HaIllpaBJICHHUE, MOIYJIb
U MPOEKIUU BEKTOPHBIX (DU3MUECKUX BEIUYHUH:
IepeMeleHus, CKOPOCTH PaBHOMEPHOTO
JBUKEHHUSI, MTHOBEHHON CKOPOCTH, YCKOPEHHS,
LEHTPOCTPEMUTEIBHOIO YCKOpEHHUS.
[IpumeHATh 3HAHUS O NEUCTBHUSX C BEKTOpamH,
II0JIy4YE€HHBIE Ha ypoKax TE€OMETPHH.
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BpallaTe/IbHOE  JIBIKCHHE
abCOFOTHO TBEPIOTO Tela.
VYrioBast CKOpOCTh, YacTOTa
U TIeproJ] 0OpaleHus.

3aKoHbI JAUHAMUKHA
Hpbiorona (10 1)

SBnenne uHepuuu. Macca
u cuna. HHepruanabHbIC
CUCTEMBI OTCYETA.
BsaumogeiictBue TeJl.
Cnoxenue cui. IlepBbiid,
BTOPOM M TPETUH 3aKOHBI
Hrrorona. [TpuHIMO
OTHOCHUTENLHOCTH [ anmuies.

Cuanbl B mexannke (16 1)

3aKoH BCEMUPHOI'O
TATOTCHHUS.
I'paBuTanimoHHas
MIOCTOSIHHASI. Cuna

TskecTH. Cuila TSDKECTH Ha
npyrux miuaHerax. I[lepas
KOCMUYECKast CKOPOCTb.
JIBum>keHne HeOeCHBIX Te U
CIIyTHUKOB. Bec 51
HEBECOMOCTB. Cunbl
ynpyroctd. 3akoH ['yka.
Cunsl TpeHus.

3akon COXpaHeHMs
uMIyJbca (5 4)

Nmnynsc Tenma. Mmmyibsc
CHJIBl. 3aKOH COXpaHEHUs

HMMIIYyJIbCa. PeakTuBHOE
JBUKCHHUE.
3akon MeXaHHYeCKOoM

sneprum (10 4)

PaGora cuibl. MoOMIHOCTG.
Kunernueckas SHEPIHUS.
PaGora cumbl  TSKECTH.
[lorennmanpHass  SHEprus
TeJa B TPaBUTALUOHHOM

ToJie. Pa6ora CHJIBI
YIIPYTOCTH.
[lorenumanpHass  SHEprus
yHnpyro

neOpMHUPOBAHHOTO  TeJa.
3aKoH COXpPaHEHHUs

MEXaHUYECKOU SHEPTUH.

CknaznbIBaTh u BBIUUTATh BEKTOPBI
IepeMElIeHU! U CKOpoCcTed.  BbIABIATH
YCTOMUYMBBIE TOBTOPSIIOIIMECS CBA3M MEXIY
BCiINM4YnHaMH, OIIHUCBIBAIOIIIMMHU MCXaHHYCCKOC
JIBYDKEHUE. Hcnonb3oBath pasInyHbIe
9JIEKTPOHHBIE  PEeCypchl ANl MOCTPOCHHS
SKCHEPUMEHTAIbHBIX  IpapUKoB M HUX
00paboTKku. YcTaHaBIMBaTh (U3NUECKUN CMBICI
KO3(Q(QHUIHUEHTOB  NPONOPLUUOHAIBHOCTH B
BBIABJICHHBIX CBA34X, B PE3YJILTATC IIOJIYYaThb
HOBblE (u3uUecKkue BeJndyMHbl. Paborath B

mape, rpyimme npu BBIINNOJIHCHUH
UCCIIEN0OBATENbCKUX  3amaHui.  OneHuBarh
pealbHOCTh 3HAYCHUU [IOJIy4YEHHBIX
¢usnyeckux BequuyMH. Bragers cmnocobamu
OIIMCaHUus JABUXXCHUA: KOOpAWHATHLIM,
BEKTOPHBIM. 3anuceIBaTh YpaBHEHUSA
PaBHOMEPHOTO u PaBHOYCKOPEHHOI'O
MEXaHHNYECKOT'O JABMOKCHUS. CocraBisiTh

YPaBHEHUsI paBHOMEPHOI'O U PABHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO  JBUKEHUS B KOHKPETHBIX
cutyauusax. Ompenenars 10  ypaBHEHUSIM
rnapameTrpsl ABWXKeHUA. [IpumMeHsATH 3HaHUA O
MIOCTPOEHUM U YTEHHUU TpapHUKOB 3aBHUCUMOCTH
MEXy BEINYMHAMH, MOJYyYECHHbIE Ha YpOKax
anreOppl.  Ctpouth rpaduk  3aBUCHUMOCTHU
KOOPJMHATBl MaTEPUAJIBbHON TOYKH OT BPEMEHH
JBHKEHHUS. Omnpenenare o rpaduky
3aBUCUMOCTM  KOOPAMHATBI  OT  BPEMEHH
Xapaxkrep MEXaHUYECKOro JIBUKEHHS,
HayaJlbHYI0  KOOPJIMHATY, KOOpAHMHATy B
YKa3aHHBIi MOMEHT BpPEMEHH, W3MEHEHHE
KOOpPJMHATBl 332 HEKOTOPBI  IPOMEXYTOK
BPEMEHU, IIPOEKIHUIO CKOpOCTH (st
PaBHOMEPHOTO MPSIMOJUHEHHOIO JABM)KEHUS).
Omnpenensatb 1o  rpaguky  3aBUCHUMOCTH
MIPOEKINNA CKOPOCTH OT BPEMEHH XapakTep
MEXaHUYECKOI O JBHKEHUS, IIPOCKILUIO
HayaJlbHOM CKOPOCTH, NPOEKIHMK YCKOPEHHS,
U3MEHEHHE KoopauHatel. Omnpenendars 1o
rpaduKy 3aBUCUMOCTH MPOEKIIUHU YCKOPEHUS OT
BPEMEHH XapaKTEp MEXaHUYECKOI'O JBHKCHMS,
U3MEHEHNE MIPOEKLINN CKOPOCTH 3a
ONpEIEIEHHBIM TPOMEKYTOK BpeMeHH. [laBaTh
OIIpe/IeJICHNE TOHATHH: a0COJIIOTHO TBEPIOE
TEI0, IIOCTYNATEIbHOE U BPAIATEIbHOE
IBIDKEHUST  a0COMIOTHO  TBEPAOro  Tena.
Pacnio3HaBaTb B KOHKPETHBIX  CHUTyalUsX,
BOCIIPOU3BOJNUTH M HAOJII0aTh MOCTYNATEIBHOE
U BpallaTelbHOE JABWXKEHUS TBEPAOrO Tena.
IIpumMeHnsaTH MOJENB a0COMIOTHO TBEPIOrO Tea
JUIsL ONUCAHUs JBW)XKECHMS Tel. Bberanciars
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JAunamuka
BpPAIIATEJIbHOIO TeJIa

3 v)

OcHoBHOE ypaBHEHHUE
JUHAMHMKU BpaIlaTeIbHOIO
JIBIKEHHUS. VYrioBsoe
ycKkopeHue. MOMEHT CHIIBL.
MowmeHT WHEPLUH
TBEpHOro Tena. MoMeHT
UMITyJIbCa. 3aKoH
COXPAaHEHHUS MOMEHTa
nMiynbca.  Kunernueckas
JHEeprus a0COJIIOTHO
TBEPIIOTO Tena,
BpaILAIOLLErocs
OTHOCHUTEIILHO

HEMOJBMXHOM OCH.

Crartuka (5 u)
PaBHOBecue MarepuanbHOU
TOYKA W TBEPAOTO TeENA.
Buast paBHOBECHS.
Ycenosus paBHOBECHS.
MOMEHT CUIIBL.

OcCHOBBI THAPOMEXaHUKH
59

HaBnenne. 3axon Ilackams.
PaBHOBEcHE KHUIKOCTH |
raza. 3akoH Apxumena.
[InaBanue ten. JIBmkeHue

KUIKOCTH. 3aKoH
beprymn. YpaBHeHHE
bepuymn

JlabopaTropnass  pabora
Nel «M3ydyeHue nBYOKEHHS
Tena, OpOILIEHHOTO
TOPH30HTAITEHOY
JlabopaTtopnass  palora
Ne2 «M3ydeHue IBUKCHHE
TeJla 10 OKPYXHOCTH
JlabopaTtopnass ~ padora
Ne3 «3mepenue
KECTKOCTH TIPYKUHBI»
JlabopaTtopnass  palora

Ne4 «3mepenue
KodpunreHTa TPEHUS
CKOJIBKCHHUS

JlabopaTopnas padora
Ne5  «M3yuenue 3akoHa
COXpPAHEHUsT MEXaHUYECKOU

3HAQYEHHUsI YIJIOBOM W JIMHEWMHOM CKOpPOCTEH,
4aCTOThl KOHKPETHBIX cuUTyarusx. Onpeaensarb
[0  YpPaBHEHUSIM  MapaMeTpbl  JIBHIKCHHUS.
[IpuMeHATh 3HAHUS O TMOCTPOCHHWU U UTECHUU
rpaUKOB 3aBHUCHUMOCTH MEXAY BEJIUYHMHAMH,
MOJIyYeHHbIE Ha Yypokax anreOpbl. CTpouTh
rpaduk 3aBUCUMOCTH KOOPJIMHATHI
MaTepualbHOM TOYKM OT BPEMEHHU JIBHXKCHHSI.
Onpenensitb 1o  rpaguky  3aBUCUMOCTH
KOOPJAMHATHI oT BPEMEHU Xapakrep
MEXaHUYECKOIO JBUYKEHUS, HaYyaJIbHYIO
KOOpJMHATY, KOOPJAWHATY B YKa3aHHBI MOMEHT
BPEMEHHU, HU3MEHEHUE KOOPAMHATHI 3a
HEKOTOPBIA MPOMEXKYTOK BPEMEHHU, MPOCKLHUIO
CKOPOCTH (17151 pABHOMEPHOT'O MPSMOJIUHEIHOTO
JIBUKEHMUS). Onpenenatb 1o rpaduky
3aBUCUMOCTH IPOEKIUU CKOPOCTH OT BPEMEHHU
XapakTep MEXaHUYECKOIO JIBIKEHUS,
MPOEKIMI0 HAYaJbHOW CKOPOCTH, MPOCKLHUIO
YCKOpPEHHUS, HU3MEHEHUE KOOPJIMHATHI.
Onpenensite 1o  rpaduKy  3aBUCHMOCTH
MPOECKLUHUN YCKOPEHUS OT BPEMEHHU XapakTep
MEXaHUYECKOTO JIBHOKEHUS, W3MEHEHUE
MPOEKUMUU  CKOPOCTH 33  ONpPEIeTEHHBIN
MPOMEKYTOK BpeMeHHu. JlaBaTh omnpenesieHue
TIOHSATHM: abCOI0THO TBEpIOE TEJI0,
MOCTYNATEebHOE W BpallaTEIbHOE JBUKEHHUS
abcomoTHO TBEpAOro Tenma. Pacmo3HaBaTh B
KOHKPETHBIX CHUTYaIUsX, BOCIPOU3BOIUTH W
HaONI0/1aTh TIOCTYMAaTeIbHOE W BpallaTeNbHOE
JBH>KEHUd TBEpAOro tena. [IpumeHars Moaenb
abCoMOTHO TBEPAOTO Tena /sl OMHCaHUs
JIBM>KEHUSA Tell. BRIUUCIISITE 3HAaUEHUS YIIIOBOUW U
JINHEMHOM CKOpPOCTEW, 4YacTOTbl M IIEpHUOJa
oOpamieHuss B KOHKPETHBIX  CHUTYallMsX.
Omnpenenste mapaMeTpbl IBUXKEHHS HEOECHBIX
ten. HaxomuTe HEOOXOAWMYIO ISt JTAaHHBIX
pacuéroB uHpopmaruto B Matepuere. CTpouth
rpa@uKd 3aBUCUMOCTH TIPOEKIIMH W MOJIYJIS
MEPEMEIIECHUSA, CKOPOCTH MaTepUaIbHOU TOUYKHU
oT BpemeHW pABWXKeHUsA. CTpouTh Trpaduku
3aBUCUMOCTH MyTH u KOOPJIMHATHI
MaTepuaIbHOM TOYKH OT BPEMEHU JIBHDKCHHSI.
Onpenenstb 1o  rpaduky  3aBUCUMOCTH
KOOPJMHATHI oT BpEMEHU XapakTep
MEXaHUYECKOTO JBUKEHUS, HaYyaJIbHYIO
KOOpJMHATY, KOOPJAMHATY B YKa3aHHBI MOMEHT
BPEMEHU, W3MEHEHUE KOOPAUHATHI 3a
HEKOTOPBIA MPOMEKYTOK BPEMEHH, MPOCKIHUIO
CKOPOCTH (JIJI1 pABHOMEPHOTO MPSMOJIMHEHMHOTO
JIBUKEHMSI), CPEIHIOI  CKOpPOCTb, MOAYJIb
MAaKCHMAaJIbHON MTHOBEHHOM CKOPOCTH.
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SHEPIUM»

JlabopaTopHas padora
Ne6 «3yuenne
paBHOBECHs ~ Tena  IOJ
neiicTBuemM HECKOJIbKUX
CHID»

KonTpoabsnas padora Nel
«Kunemaruka»
KonTpoabsnas padora Ne2
«/Ilnnamuka»
KonTpoasnas padora Ne3
«3aKoHBl COXpaHEHHUS B
MEXaHUKE. Junamuka
BpalIaTeIbHOTO JIBHXKCHHS.
Craruka u TUIpOCTATUKAY

Omnpenensate 1o  rpaguky  3aBUCHUMOCTH
MIPOCKLUN IEPEMEIIEHUsT OT BPEMEHHU XapaKTep
MEXaHUYECKOT O JBYKCHMS, IIPOEKLIUIO
CKOPOCTH (JIJIs1 paBHOMEPHOTI'O MPSIMOJIMHEIHOTO
JIBYDKEHUS ), U3MEHEHHUE KOOpJUHATBHI.
Onpenensitb 1o rpaduKy  3aBUCHUMOCTH
IIPOEKIIMH CKOPOCTH OT BPEMEHH XapaKTep
MEXaHUYECKOIO JBUYKCHUSI, IIPOCKLIUIO
HAa4YaJIbHOM CKOPOCTH, MNPOCKLUIO0 YCKOPEHMS,
MIPOCKLUIO IepeEMEILCHUS, U3MEHEHUE
KOOpJMHATBI, MPOWACHHBIN MyThb. Omnpenenarsb
1o rpauKy 3aBUCUMOCTH HMPOCKIMH YCKOPCHUS
OT  BPEMEHHM  XapakTep  MEXaHHUYECKOIo
JBUKEHHUs, W3MEHEHHME IIPOCKLUU CKOPOCTH,
U3MEHEHHUE MOAYJISI CKOPOCTH 3 ONPEICIIEHHBIN
MIPOMEXKYTOK BpeMeHH. Paszimnuate nyre H
IIEPEMEILIEHUE, MTHOBEHHYIO M  CPEIHIOIO
ckopocTH. M3MepsaTh 3HAYEHHs NEPEMEIIEHNs,
MyTH, KOOPAMHATHI, BPEMEHH  JBUKCHUS,
MIHOBEHHOH CKOpPOCTH, CpEIHEH CKOpPOCTH,
YCKOpEHUs, BpeMeHHu JBUkeHHs. PaboraTh B
nape IpU BBIIOJIHEHUU JIAOOPATOPHBIX PabOT U
MIpaKTUYECKUX 3ataHui. [IpuMeHsaTs Mozmenu
«MarepualbHas TOYKa», «PaBHOMEPHOE
MIPSIMOJIMHENHOE JIBUKCHUEY,
«PaBHOYCKOPEHHOE JABI)KEHHE» JUISl ONHCAHUS
JIBUKEHMSI pEalbHbIX Tel U OOBEKTOB,
u3ydyaeMblx B Kypce Ouonoruu. JlaBaThb
ONpEJIECIICHUE TOHATHI: MHEPLHs, WHEPTHOCTD,
Macca, CWIa, PaBHOJEWUCTBYIOILAs  CHUIA,
HHEpLUaIbHas cucreMa OTCYETA,
HEUHepLHaIbHas cucrema OTCU€Ta,
reOLICHTPHUYECKAs " reJIMOLEHTPUYECKAS
cucreMbl oTcuéra. Pacmo3HaBarh, HaOmOIaTh
sBIeHUE uHepuuu. lIpuBoauTh NpuMepsl €ro
MPOSABIEHUS B  KOHKPETHBIX  CUTYyalHUsX.
OOBACHATD  MEXaHWYeCKHe  SBJICHHUS B
MHEPUMAIBHBIX M HEWHEPUHAIBHBIX CHCTEMax
orcuéra. Beaenars nelcTBHs Ten JApPYyr Ha
Jpyra W  XapakTepu3oBaTb WX CHJIAMHU.
[IpumensaTp 3HaHUA O  JEUCTBUSX  Haj
BEKTOPAaMH, IOJy4YEHHBIE HA YPOKaX '€OMETPUH.
Ornpenenars paBHOAECUCTBYIOIIYIO CUIIY JIBYX H
6onee cun. Ompenenirts pPaBHOACHCTBYIOUIYIO
CWIy  OJKCIEpUMEHTalbHO. POpMynHpoBaThH
IIEPBBIM, BTOPOM MU TpeTud 3akoHbl HbroTOHA,
YCIOBUSL ~MX  NPUMEHUMOCTH.  BBIABIATH
YCTOWUYUBBIE IOBTOPSIOLIUECS CBSI3U MEKIY
YCKOPEHHEM Te€Ja W JICUCTBYIOIIEH Ha HEro
CHJIOW. YcTaHaBIMBaTh (U3UUYECKUN CMBICI
kod(durmenrta MPOTIOPITHOHATEHOCTH B
BBISIBJICHHOW CBsI3M (BEJIMYMHA, 0OpaTHasi Macce
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Tena). YCTaHaBIMBaTh TpeTHi 3akoH HproToHa
JKCIEPUMEHTAIBHO.  IIpumensATs  nepBbli,
BTOpOM U Tperuid 3akoHsl HploToHa 1pH
pelIeHNH pacdE€THBIX M SKCIEPUMEHTAIbHBIX
3a/1a4. O060CHOBBIBATH BO3MOYKHOCTh
IIPUMEHEHHsI BTOPOIO M TPETHEr0 3aKOHOB
HproToHa B reoneHTpUYecKoil cucteMe OTCUETa.
Haxonute B JONOJHUTENBHOW JUTEpPATypE U
Wurtepuere uHbopMaIuio, MOATBEPKIAOIIYIO
BpamieHue  3emuu.  llepeuncnsate  BHJBI
B3aUMOJCICTBUS TEN U BUIBl CUJ B MEXAHHUKE.
JlaBaTb oIpezciieHHe MOHATHM: CUja TAXKECTH,
cuna  YHOpyroctd, cCuia  TpPEHHs,  BecC,
HEBECOMOCTB, IIEperpys3Ka, repBas KOCMUYECKas
CKOpoCTb. POPMYNIHPOBATH 3aKOH BCEMHUPHOIO
TATOTEHUS. U YCJIOBUS €ro IMPUMEHHUMOCTH.
Haxoauth B JOMOJHUTENBHON JUTEpaType H
Wntepnere  uHpopmanuio 00  OTKPBITHH
HproToHOM 3aKkoHa BCEMUPHOrO TATOTEHUS, a
Takke MH(OPMALINIO, TTO3BOJISIONIYI0 PACKPBITH
JOTMKY HAy4HOTO II03HAaHUA IPU OTKPHITHH
3aKOHAa BCEMHUPHOro TiAroreHus. [IpuMeHATbH
3aKOH BCEMHUPHOIO TATMOTEHUsS IPU PELICHUU
KOHKpEeTHBIX 3anay. ViMeTh mpeacraBieHue 06
MHEPTHOM Macce M TpaBUTALMOHHOM Macce:
Ha3plBaTh ~ MX  pPa3IMuusi U CXOJICTBO.
PaccunthiBaTh CHITy TS)KECTH B KOHKPETHBIX
CUTyallMsiX. BBUHMCIATH CHIIYy TSKECTH H
YCKOpEHHE CBOOOIHOrO MaJeHUusT Ha JPYTrux
IU1aHeTax. Bpruncnare yckopeHue cBOOOJIHOTO
MaJeHus] Ha pa3Iu4HbIX MmHpoTax. HaxomuTs B
JIOTIOJIHATENBHON JIuTepaType u IHTepHeTe
nH(pOpMalLIMI0O O MapaMeTpax IUTAHET U JAPYTUX
HeOecHbIX  Tel.  PaccumThiBaTh  TEPBYIO
KOCMHMYECKYIO CKOPOCTbh. MCIIOIB30BaTh 3aKOHBI
MEXaHWKH  JJi1  OOBSACHEHUS  JBUIKCHHUS
HeOecHbIX Tel. BblumcnaTe Bec Tenl B
KOHKPETHBIX cuUTyauusx. Ha3zpiBaTh CXOACTBO U
pas3nnuus Beca M CUIbl TsDKECTH. Pacro3HaBaTh
U BOCHPOM3BOJUTH COCTOSIHUSL TEN, IIpH
KOTOPBIX BEC TEJIa paBEH CUIIE TSKECTH, OOJIbIIIe
i MeHblie e€. OnucelBaTh U BOCIIPOU3BOAUTD
COCTOsIHME HeBecoMocTH Tena. Omnpenenars
Neperpy3Ky Teja Ipd  pEIIeHUWH  3ajad.
Haxoaute B JONOJHUTENBHOW JIUTEpAType H
WnTepuere nH(MOpPMAIIHIO 0 BIIMSIHUU
HEBECOMOCTM H TEpPErpy3KH Ha OpraHu3M
4enoBeKa. [ 0TOBUTH MpEe3eHTALUU U COOOIICHHS
O MOBEJECHHUM TEJI B YCIOBUSX HEBECOMOCTH, O
MOJIETaX 4YEJIOBEKa B KOCMOC, O JOCTHIKECHMSX
Haled CTpaHbl B MOJATOTOBKE KOCMOHAaBTOB K
nonéram B YCIIOBHSIX HEBECOMOCTH.
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Pacnio3naBath, BOCIPOM3BOIUTH U HAOIIOJAThH
pa3uyHbIe BUJIBI negopmanuu Tel.
@opmynupoBaTh 3akoH ['yka, TpaHUIBI €ro
MPUMEHUMOCTH. BBIUHCIATE U M3MEPATH CHITY
YIPYTrOCTH, KECTKOCTh NPYKHUHBI, KECTKOCTb
CHCTEeMBl TNpYyXHH. McciaenoBars 3aBHCHUMOCTB
CWJIBI YIPYTOCTH OT JAedOopMalvd, BBINOJHATH
HKCHEPUMEHTAIBHYIO MpPOBEPKY 3akoHa ['yka.
Pacrio3naBath, BOCHpPOM3BOJUTH, HAOIIOIAThH
SBJICHUSI CYXOTrO TPEHHUS TOKOS, CKOJIBKEHUS,
KaueHusi, SBJICHHE  COMNPOTHUBIICHUA  IpH
JBIDKEHUM TelNa B OKUJIKOCTH WM  rase.
WN3mepsate u wu3o0paxkaTh rpa@uueckd CHIIbI
TPEHUS TIOKOSI, CKOJILKECHUS, KAUEeHUS, HKHUIKOTO
TpPEeHUS B KOHKPETHBIX CUTYaIUsX.
Hcnonp3oBate GpopMyiTy A1l BEIYUCICHUS CHIIBI
TPEHUsI CKOJIBKEHUS TMpU pPEIIeHUH 3ajad.
BBISIBIIATE  AKCHEPUMEHTATBHO BEIWYHHBI, OT
KOTOPBIX 3aBHCHT CHJIAa TPEHHUS CKOJBXCHHS.
N3mepsaTs cuily TSXKECTH, CHITy YIPYrOCTH, BEC
TeNa, CWIy TPEHUs, VYIJIMHEHUE TPYKHUHBIL.
Onpenenstob c MOMOIIbI0  KOCBEHHBIX
M3MEepeHui KECTKOCTH TIPYKHHBI,
KOd(pPUIIMEHT TpeHHS CKONbXEeHHUS. PaboTath B
nape TpH BBHITIOJHEHUHU MPAKTHUECKUX 3aTaHuH.
HaxoauTe B JONOJHUTENBHOW IJUTEpaType H
WuTepHeTe MHPOPMALIUIO O TPOSBICHUSX CHIIBI
TpeHusi, crnocobax e€  yMEHBIICHUS WU
YBEIIMYCHUSI, POJI TPEHUS B TPUPOJAEC, TEXHUKE
u ObITy. IIpuMeHSATh MoNyyeHHbIE 3HAHMS TNPH
peleHnn 3a1a4 Ha OJHOBPEMEHHOE JIeHCTBHE
Ha TeJI0 HECKOJIbKUX CHJI, Ha JBH)KEHHUE
CHCTEMBI  CBSI3aHHBIX Tel. HaxomuTh B
JIOTIOJTHUTENBHON nuTepaType u HHTepHere
WHPOpPMAIIMIO O BKJIAJE pa3HBIX YYEHBIX B
pa3BUTHE MEXaHUKHU. |'OTOBUTH Mpe3eHTaluu U
COOOMICHUST TT0 M3YYEHHBIM TeMaM. BBITIONHATH
JIOTIOJTHUTEJIbHBIE HCCIIE0BATENbCKUE PabOThI
M0 W3YyYCHHBIM TeMaM (BO3MOXKHBIE TEMBI
MIPEJICTABIICHbI B YUeOHHUKE).

l'oToBUTH mpe3eHTaUM U COOOIIEHUS O
NMoNETax YeJoBeKa B KOCMOC, O JOCTHIKEHUSX
Hallell CTpaHbl B OCBOCHHH KOCMHYECKOTO
MIPOCTPAHCTBA. BBINOTHATH JONMOJHUTEIbHbIE
WCCIIEIOBATENIbCKUE pabOTHl 10 HM3yYCHHBIM
TeMaM (BO3MOXXHbIE€ TEMBl IIPEACTABICHHl B
yueOHnke). Pabotats B mape wim rpyrre.
JlaBaTh ompeneneHue MOHATHI: paboTa CHIIbI,
MOIIIHOCTb, KHHETHYecKast SHEprus,
MOTEHIMAJIbHAS SHEPTHs], TOJTHAsI MEXaHUYecKast
SHEprus, M30JIMPOBaHHAS CUCTeMa,
KOHCEpBaTHBHAsI cuia. Berancnsate B
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KOHKPETHOW CHUTyalluu 3HAYeHHUA (QU3NUECKUX
BEJIMYHMH: paObOTHI CHIIBI, paOOTHI CUJIBI TSKECTH,
palboThI CUJIBI YIIPYTOCTH, paObOThI CHIIbI TPEHHUH,
MOIIHOCTH, KHHETUYECKON SHEPIUU, U3MEHEHHUS
KMHETUYECKOM  JHEpruuy, MIOTEHLUATIbHON
SHEPruyd TeJI B  TIPaBUTALMOHHOM  IOJE,
MOTCHIAAJIbHOU JHEPruu yIpyro
ne(OpMUPOBAHHOTO Tena, MIOJTHOM
MEXaHUYECKON JHEPruM. CocraBiATh
ypaBHEHHS, CBs3bIBalOLIMEe pabOTy  CHIIBI,
JICUCTBYIOIIEH HAa TEIO B  KOHKPETHOM
CUTyallud, C W3MEHEHMEM KHHETUYECKOMU
SHEPruu Tena. Haxonuts, UCIIOJIb3Ys
COCTABJICHHOE ypaBHEHHUE, HEU3BECTHBIE
BenM4HUHbL. DOpMyNIHpOBaTh 3aKOH COXPaHECHHUS
IIOJIHOM MEXAaHMYECKOW DSHEpPruM, Ha3bIBaTh
IpaHuLbl  €ro npuMeHUMOcTH. CoCTaBIATH
YPaBHEHUS, OIKCHIBAIOIIME 3aKOH COXPaHEHMs
IIOJTHOM MEXaHWYECKON YHEPIrHH, B KOHKPETHOU
cutyauuu. HaxonuTe, UCIonb3ys COCTABIEHHOE
ypaBHEHUE, HEU3BECTHbIE BeauunHbl. Co3/1aBaTh
CUTyallud, B KOTOPBIX IIPOSIBISAETCS 3aKOH
COXpAHEHHUsl IIOJHOM MEXaHWYECKOM SHEPIuH.
BBINONMHATE  DKCHEPUMEHTAIBHYIO  IIPOBEPKY
3aKOHA COXpPaHEHUS MEXaHWYECKOH SHEpruu.
BBINOMHATE KOCBEHHBIE M3MEPEHHUS HMITYJIbCa
TeNa, MEXaHMYEeCKOM SHEpruu Tena, padoThl
cunel TpeHus. PaGoTate B mape, rpymmne mnpu
BBITIOJTHEHUH MPaKTHYECKUX 3aJlaHui.
CocTaBnATh ypaBHEHUS M HAXOAUTh 3HAYCHHUS
(u3MYeCKUX BEJIMYMH IpH pELIeHUH 3ajad,
TpeOYIOUIMX  OAHOBPEMEHHOI'O  MPUMEHEHHUS
3aKOHOB COXpaHEHUs UMITyJIbCa u
MEXaHWYECKON HHEPruM; 3a1ad, MO YCIOBHUIO
KOTOPBIX COXPAHSETCSI UMITYJIbC, HO U3MEHSIEeTCS
MIOJIHAs MEXaHW4YeCKas JHEPrus CUCTEMBI TeEll.
BbruncnsiTe BTOPYIO KOCMHYECKYIO CKOpPOCTb.
HaxomuTe B JONOJIHUTENBHOM JIUTEpAType H
WNuTepHere uHpOpMaIMIO MO 33JaHHON TeMe.
l'oTOoBUTH Tpe3eHTallMd U  COOOUICHUS IO
U3YYEHHBIM  TeMaM  (BO3MOXHBIE  TEMBI
NpECTaBIeHbl B  yduyeOHUKe). BBIMOMHATH
JIOTIOJTHUTENIbHBIE HCCIE0BATEIbCKUE PaOOThI
[0 U3YYEHHBIM TeMaM (BO3MOXXHBIE TEMBI
npencraBieHsl B yueOHuke). [IpumeHsThH
3aKOHBI COXPAHEHUS UMITYJIbCa M MEXaHUYECKOU
SHEPrUu JJis ONMCAHUSA JBUKEHHS PpealbHbIX
TEl.

Tema 3. MouekyasipHasi
¢pusuka. Tepmogunamuka

OcuHoBbl MKT (7 4)

36

JaBaTp ompenencHUE TMOHATHUN: TEIUIOBBIC
SIBJICHUSI, MAKpPOCKOIHMYECKHE TeNa, TEIIOBOE
JIBIDKCHHE, OpOyHOBCKOE TBMKCHUE,
Tuddy3us, OTHOCHUTEIbHAs  MOJEKYJIsIpHas
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MonekynsipHo-
KHUHETHYECKas TEOpUs
(MKT) cTpoeHust BemiecTBa
U €€ DKCIEepUMEHTAIbHbIE

JI0Ka3aTenbCTBa
Temmneparypa ¥ TEIIOBOE
paBHOBECHE. [Ixanbr

Henscuss wu  KenbBuHa.
AOconroTHass Temmeparypa

KaK Mepa CpelHen
KUHETHYECKON SHEepruu
TEILIOBOTIO JBUKECHUS

yactuil BemiecTBa. CHIIBI
BBaHMOHGﬁCTBHﬂ MOJICKYJ B
pa3HbIX arperaTHbIX
COCTOSIHHSIX BEIIICCTBA.
Mojenb «uacaNlbHBIN Ta3.
JaBneane raza. CBs3b
MEXIY JaBJICHUEM "
cpeaHeit KHHETHYECKOU
SHEPrUeH MOCTYMATEIIEHOTO
TEIIOBOTO JIBUKCHHS
MOJICKYJT HJCAIILHOTO Ta3a.

OcHoBHOE ypaBHEHUE
MOJIEKYJISIPHO-
KMHETHUYECKOU TEOpUH

UaCaJIbHOIO rasa.

YpaBHeHue COCTOSTHMS

raza (8 u)

YpaBHEHHE COCTOSHUS
UJ€aNbHOTO rasa.
VYpaBHenue MeHeneeBa—
Knaneipona.
N3onporueccel. l'azoBbIC
3aKOHBI.

B3aumusble

npeBpaliaeHus KUAKOCTH
urasa (3 4)

B3auMHBIE  TpeBpalieHUs
KUJKOCTU u rasa.
Haceliennsie 51
HEHACHIIIICHHbIE Mapkl.

JlaBaeHne  HACBIIMIEHHOTO
napa. Kunenue. BnaxHocTb
BO3JIyXa.

Kuakoctu (3 4)

Mogens CTpPOCHUSA
xuakocTu. [loBepxHOCTHOE
HaTsbkeHue. CMaunBaHHue U

Macca, KOJHMYECTBO BEILIECTBA, MOJIApHAs
Macca, MOJIEKYJIa, Macca MOJIEKYJIbl, CKOPOCTh
JBYDKEHUSI MOJIEKYJIBI, CPE/IHAs KHUHEeTHUYecKas
SHEPIUs. MOJEKYNbl, CHJIBI B3aMMOJCHCTBHS
MOJIEKYJI, UI€JIbHBIA ra3, MUKPOCKOIIMYECKHUE
napamMeTpbl, MaKpPOCKOIMYECKHE I1apaMeTphl,
JlaBJIeHWE ras3a, a0CONIOTHas TeMIleparypa,
temnoBoe pasHoBecue, MKT. Ilepeunciars
MHUKPOCKOIIMYECKHE M  MaKpPOCKOIMYECKHE
napameTpsl rasza. llepeyucnsTh OCHOBHBIC
nonoxxkenus MKT, npuBoguth mnpuMepsl,
pe3yiabTaThl  HAOJMIOAEHWH U ONHUCHIBATh
HKCIIEPUMEHTHI, JIOKa3bIBAIOLINE ux
CHpaBeIMBOCTh. Pacno3HaBaTh W ONHCHIBATH
SBJICHUS: TEIUIOBOE [BM)KEHUE, OpPOYHOBCKOE
nBwkeHue, muddysus. BocmpousBoauts U
OOBSICHATD OTIBITHI, JIEMOHCTPUPYIOIIHE
3aBUCUMOCTh  CKOpOCTH  TU(GPYy3un  OT
TEMIEpaTypbl W  arperatHoro  COCTOSHUS

BELLECTBA. HaOronars nuddysuro B
JKUJKOCTSIX u raszax. Hcmons30BaTh
MOJyYCHHbIE Ha ypPOKAaX XUMHUA YMCHHS
OTIPEJICIIATh 3HAYECHUS OTHOCHUTEIBLHON

MOJIEKYJISIDHOM  MacChbl, MOJISIPHOM  MAacchl,
KOJIMYECTBA BEIIECTBA, MAacChl MOJEKYJIBL,
bopmynupoBaTh buznyeckuit CMBICT
nocTosTHHOM ABorazipo. ONUCHIBATH METOIBI
ONpECIICHUsT Pa3MEPOB MOJIEKYJ, CKOPOCTH
Mosiekyn. OrleHuBaThb pa3sMep MOJEKYJIbI.
OOBACHATH OCHOBHBIE CBOMCTBa arperaTHbIX
cocrosHuil BemecrBa Ha ocHoBe MKT.
Co3taBaTh KOMIBIOTEPHBIE MOJAEIN TEIIOBOTO
JIBUKEHUS, OPOYHOBCKOT'O JIBH)KEHUS, SIBJICHUS
mupdy3un B TBEPIBIX,  KHIKUX U
razoo0pa3HbIX Teax, onbiTa [leppeHa.

OnucelBaTb  MOJEIb  «UACATBHBIA  Tas3y,
ONpeAeNsaTh TpaHUlbl €€ NPUMEHUMOCTH.
CocraBmsatb  ocHOBHOe  ypaBHeHHe MKT
UJEabHOTO Ta3a B KOHKPETHOW CHTYyallHH.

Onpenendrs, UCIIOJIb3YsI COCTaBJICHHOE
ypaBHEHUE, HEHU3BECTHBIE BEJINYMHBI.
CocraBiATh YpaBHEHHE, CBSI3bIBAIOLIIEE
JIaBJICHUE WJCATBHOIO Tra3a CcoO CpenHeu
KUHETUYECKOM  JHEpPruer  MOJIEKYN, B
KOHKPETHOMU CUTYaIlUH. Onpenensitp,
HCIIOJIB3YSI COCTaBJICHHOE YpaBHEHHUE,

HEW3BECTHBIC BeMUMHBI. OTUCHIBATH CTIOCOOBI
u3Mepenus Temneparypbl. CpaBHUBAThH IIKAJIbI
KensBuna u Llenbcus. CocTaBisaTe ypaBHEHHUE,
CBs3BIBAOIIEE  AOCONIOTHYIO  TEMIIepaTypy
WJICaJIbHOTO Ta3a CO CPEIHEN KUHETHYECKOU
DHEPIrUEeH MOJIEKYJ, B KOHKPETHOM CUTYallUH.
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HECMa4yMBaHMUE.
Kanunnspsl.

TBépable Tesia (2 4)
Kpucramnmueckue u
amopdubie Tenma. Mopenb
CTPOCHMsI TBEPABIX  TeIl.
MexaHndeckue  CBOMCTBaA
TBEPABIX  Ten.  JKuuakue
KPHUCTAJLIbI.

OCHOBBI TepMOAMHAMUKH

(13 )

BHyTpeHHsi1  3Heprus.
TepMmoguHamuueckast
cucTteMa u €€ paBHOBECHOE
cocrosgaue. Pabora u
Terjoneperaya KaK
CIocoObI U3MEHEHUS
BHYTPEHHEHN JHEpIuu.
KonuuectBo TEIIOTBHI.
[aBatb OIIpeeIICHuE
TTOHSITHM:
TEPMOJIMHAMHUYECKAs
CHUCTEMa,  H30JIMPOBAaHHAA
TEPMOJIMHAMHUYECKAs
cucrema, PaBHOBECHOE
COCTOSIHHE,
TEPMOJIMHAMUYECKU I
npouecc, BHYTPEHHSIA
SHEpPTHUs, BHYTPEHHSIA

SHEprud HUACAIIBHOIO Tasa,
TGHHOéMKOCTB, KOJIMYCCTBO

TEIUIOTHI, yAenbHas
TEIIOTa IJIaBJICHUS,
yAenbHas TEIIOTA.
Temmoémkocts.  da3oBbie
[IEpEXOMbl. VYpaBHeHHe
TEIIOBOTO Oananca.
ITepBbrit 3aKOH
TEPMOJIMHAMUKH.

AnrabaTHBIN nporecc.

HeobpaTuMocTh TEMIOBBIX
npoueccoB. Bropoil 3akoH
TEPMOJMHAMUKA U  €T0
CTaTHCTUYECKOE
TOJIKOBaHUE.
[IpeoOpa3zoBanms YIHEPTUH B
TEIJIOBBIX MamuHax. L[{ukm
Kapno. KIIJ[ TtemnoBsix
MaIlIHH. [Tpobnembl
SHEPreTMKH W OXpaHa
OKPYKaroILEe Cpeibl

OnpenensTo, UCIIOJB3YS COCTaBJICHHOE
ypaBHEHUE, HEU3BECTHBIC BEJIMYUHBI.
CocTaBisThb ypaBHEHHUE, CBSI3BIBAIOIIICE

JaBJIEHUE UACATBHOTO ra3a ¢ aOCOIIOTHOM
TEMIIEPATYpOl, B KOHKPETHOM CHUTyaluH.
Onpenensrs, UCIIOJIb3YS COCTaBJICHHOE
YPaBHEHHE, HEU3BECTHBIC BEJIMYMHBI.
W3mepsaTe  TeMieparypy JKHIKOCTH, Tasa
AKHUJIKOCTHBIMH M IIU(PPOBBIMU TEPMOMETPAMHU.
PaGorate B mape, rpynmne Ipu BbIIOJHEHUU
IIPAKTUYECKUX 3aJaHUMN.

HaxonuTe B AONOJHUTENBHON JIMTEPATYPE H
WuTepHeTe CBEACHMs 10 UCTOPUM Pa3BUTHSA
ATOMUCTUYECKOW TEOPUU CTPOCHUSI BELLIECTBA.
CocraBnTh YpaBHEHHUE COCTOSIHUSA
UJEalbHOTO Tra3a U ypaBHeHHEe MeHjeneeBa—
Knaneiipona B KOHKPETHOM  CHUTYyallUH.
Boruncnsts, UCIOJIB3YS COCTaBJICHHOE
YpaBHEHHUE, HEU3BECTHBIE BEJIMYMHBI.
PacniosHaBaTh M OIMCBHIBATH H30IPOLECCHl B
UJ€AIbHOM rase. [Iporno3upoBath
0COOEHHOCTH MPOTEKaHHUs H30IPOLECCOB B
UJealbHOM Tra3e Ha OCHOBE YpaBHEHMMU
COCTOSIHUSL MJI€aJIbHOTO ra3a u MeHaeneeBa—
Kunamneiipona. OOGOCHOBBIBaTH W OTCTaWBATh
CBOM  IIPEIIOJIOKEHUS. dopmynupoBaTh
ra3oBble 3aKOHBl W ONPENENATh TPAHMUIIBI UX
npuMeHUMOCTH. COCTaBIATh ypaBHEHUS IJIs
UX  ONUCaHUS.  BpUMCHATH,  HUCHONB3YA
COCTaBJIEHHOE  YpaBHEHHE,  HEU3BECTHBIC
BenuuuHbl. [IpencraBnsTe B Buae rpaduKoB
U30XOPHBIN, M300apHBIE M H30TEPMHUECKHM
npoueccel.  Ompenensite 1o rpadukam
XapakTep Ipouecca M MaKpoIapaMmeTpsl
UJI€ATBHOTO rasa. HccnenoBars
DKCIEPUMEHTAJIbHO  3aBUCUMOCTH  MEXKIY
MakpoIapaMeTpaMu MpU U30Ipolieccax B Tase.
W3mepsaTh NaBiIeHUE BO3JyXa MaHOMETPaMU U
nu(ppoBbIMU  JIaTYMKAMHU  JIaBJIEHUS  Ta3a,
TeMIEparypy  raza —  JKUAKOCTHBIMHU
TEpMOMETPaMHU u un(poBBIMU
TeMIepaTypHbIMU JaTYMKaMH, 00BEM raza — ¢
MTOMOIIBIO CUITh(OHA.

PaGoTtars B mape, rpymme Npu BHIIOJTHEHUH
MPAKTHYECKUX 3aJlaHuH. Haxonuts B
auteparype W MHTepHeTe HWHQPOpPMALHUIO IO
3aJjaHHOM TeMe. ['OTOBUTH Mpe3eHTaluu MU
cooOuieHus o U3YyYEHHBIM TeMaM
(BO3MOXXHBIE ~ TEMBI IIPEJICTaBICHBI B
yueOHuke). IlpuMeHsITh MOAENbh HACATBHOTO
raza I OINCaHUS TIOBEICHUS peabHbIX
razoB. JlaBare  ompenesieHHE  NOHSATHM:
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JlaGopaTropHnasi pabdora
Ne/. «OmnbiTHas mTpoBepka
3akoHa ['eii —JIroccakay»

KonTpoasnas pabGora
Ne4 «OcnoBbl MKT»

KonTpoasnasi pabGora
Ne5 1o Teme «CBolicTBa
JKAJKOCTEH U TBEPIBIX TEJ.
TepmonHaMukay

HCIIapeHue, KOHJICHCAITS, KHUIICHHE,
JTMHAMHUYECKOE paBHOBECHE, HACKIIICHHBIN Tap,

HEHACBIILEHHBII nap, KpUTHYECKast
TemIeparypa, TeMIeparypa KUIIEHUS,
abcoutoTHas BJIQKHOCTh BO3/1yXa,
NapuualbHOE  JABJICHUE,  OTHOCUTEIbHAsS
BJIQKHOCTh BO3/yXa, TOYKa POCHI.

Pacrio3naBath, BOCIPOM3BOJUTH, HAOIIOAATH
ABJICHUS: UCIApEeHUEe, KOHJACHCAIUs, KUIICHUE.
OnuceiBaTh CBOMCTBA HACBIIIEHHOTO TMapa.

Co3naBatp KOMITBIOTEPHBIE MOJIETIH
JUHAMHUYECKOIO paBHOBeCHS. N3mepsTs
BJI&KHOCTB BO3/lyXa C IOMOIIBIO TUTPOMETPA U
IICUXPOMETpA. OnuceiBath YCTPOWCTBO
rurpomerpa M ncuxpomerpa. Omnpenensits
OTHOCHUTCIIBHYIO BJIaXXHOCTbD 10
HCUXpoMeTpuueckol Tabmune. OnpenensTsb
a0COTIOTHYIO BJIQ)KHOCTh BO3/yXa,

NapUualbHOE JABJICHHE, OTHOCHU TEJBHYIO
BIQKHOCTb  BO3/1yXa, TOYKYy pOCBl B
KOHKPETHbIX  cuTyanusax. Haxomute B
autepatrype U MHTepHere uHpOpMaLuIo,
TOTOBUTh TIPE3EHTAIMH H  COOOWICHHA O
BIMSHUM BJIQXKHOCTH BO3JyXa Ha IIPOLECCHI
JKU3HEACIATEIIBHOCTH 4elloBeKa. Ilepednciars
CBOWCTBA JKUAKOCTH U OOBICHATH MX C
IIOMOIIBID  MOJEIN  CTPOCHUS  KHUAKOCTH,
co3manHoit Ha ocHoBe MKT. JlaBatb
OIpEeNETICHUE MOHATHI: CHJIa IIOBEPXHOCTHOTO
HATsDKEHUsI, KO3(QQUIMEHT MOBEPXHOCTHOTO
HAaTSKEHUS, ITOBEPXHOCTHAs SHEPTHs.
Pacnio3znaBate ¥ BOCIPOU3BOAWUTH IPUMEPHI
MIPOSIBIICHUSL JIEUCTBHSI CHJIBI IIOBEPXHOCTHOIO
HATSOKEHUS. Omnpenenare CUILy
MIOBEPXHOCTHOTO HATSDKEHUS, KO3PPUIMEHT
MIOBEPXHOCTHOI'O HATSKEHUs, ITOBEPXHOCTHYIO
SHEPTHIO KUJKOCTH B KOHKPETHBIX CUTYalIHsIX.
Pa3nuuare cMaduBaronue U HE CMayMBaIOIIKE
MOBEPXHOCTh KUJIKOCTH. OOBICHATh NPUUUHY
JBIKEHUS  JKUIKOCTH 1O  KalWUISIPHBIM
TpyOkaM. PaccunTbiBaTh BBICOTY MOAHSTHUS
(omyckaHUs)  OKHMAKOCTH 1O  KamWuLspy.
Haxomute B smreparype u IHTepHere
uHPOpPMALIMIO, TOTOBUTH MpPE3CHTALUH U
COOOILIEHUS O MPOSBIECHUU JEUCTBUSI CHIIBI
[IOBEPXHOCTHOIO HATSDKCHUS B JKUBOM W
HEXUBOU NIPUPOJE, HA TPOU3BOJICTBE.

JlaBatb ompeaeieHue MIOHATU:
KpUCTANINYECKOE Tello, amopdHoe Telo,
aHu3oTponus. Ha3pBaTh CXOACTBA U pa3INyuUs
TBEPIABIX Tel, AaMOP(HBIX Tel, IKUAKHUX
KpucTauioB. [lepeyncnsaTs CBOMCTBA TBEPIBIX
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Te1 U OOBACHATH MX C IOMOIIBI0 MOJEIH
cTpoeHusi. JleMOHCTpUpOBaTh OCOOECHHOCTH
CTPOCHHUSI KPUCTAIMYECKUX U aMOp(dHBIX
TBEPABIX TEJ, UCHOJB3Ysd OOBEMHBIE MOJENU
KpuctauioB. [IpuBoauTs npruMepsl MpOLECCOB,
MOATBEPKJAOIINX  CXOACTBO U PA3IMYUA
CBOICTB KPUCTAJUIMYECKUX U  aMOP(HBIX
TBEpAbIX Ten. Haxomures B MHTepHere u
JIOTIOJIHUTEIIBHOM ~ JIUTEpAType CBEIEHUS O
CBOMCTBax M NPUMEHEHUHN KPUCTAUIMYECKUX U
aMop(hHBIX MaTepHuaoB. ['oroBUTH
NPE3CHTAlMM M COOOIICHHS MO HW3yYCHHBIM
TeMaM (BO3MOXHBIE TEMbl IPEICTABICHbI B
yueOHUKE).

[laBatp omnpeacieHue ITOHSATHH:
TEPMOJAMHAMHUYECKAsI CUCTEMA, N30JIMPOBAHHAS
TEPMOJIMHAMUYECKAs CHUCTEMa, PAaBHOBECHOE
COCTOSIHME, TEPMOJMHAMMYECKUN IIpolLece,
BHYTPCHHSISI DHEpPrusi, BHYTPEHHSS HHEPrus
UJICANbHOrO I'a- 3a, TeIMJI0EMKOCTh, KOJIUYECTBO
TEIJIOTHI, YACJIbHAas TEIJIOTa IUIaBJICHUS,
yaeJbHas TEIIoTa napooOpa3oBaHusl,
ylenabHas TEIJIoTa CropaHus TOIUIMBa, padoTa
B TepMOJIMHAMUKe, aauabaTHBIM mpoliecc,
00paTUMBIN TIpoliecc, HeOOpaTUMBIN TpoIiece,
HarpeBaTeNb, XOJIOAMIBHUK, pabodee Telo,
TerioBoM  asurarens, KIIJI  TemmoBoro
JIBUTATENS. Pacno3naBath
TEPMOJAMHAMUYECKYIO CUCTEMY,
XapaKTEepPU30BaTh €€ COCTOSHUE M IPOLECCHI
W3MEHEHUs1 cOoCTOsIHMS. [IpuBOIUTH mpHUMEpPHI
TEPMOJMHAMUYECKUX  CHUCTEM U3  Kypca
OMOJIOTHM, XapaKTepU30BaTb WX, OMHCHIBAThH
U3MEHEHMs COCTOSIHMHA. OnuchIBaTh CHOCOOBI
U3MEHEHUSI COCTOSHHUS TEPMOJINHAMHYECKOU
CHUCTEMBI NYTEM COBEPILICHUS MEXAHUYECKOU
pabotel u mpu Teronepenade. CoCTaBIATH
ypaBHEHHE TEIIOBOro OallaHca B KOHKPETHOM
CUTYallHUH. Beraucists, HCITONIB3YsI
COCTaBJICHHOE  YpPaBHEHHME,  HEU3BECTHBIC
BelIMUMHbI. Pacrio3HaBath (pa3oBble mepexoibl
[IEpBOr0 poJa U COCTABIATh YPaBHEHUS IS
($a30BbIX MEPEexo/I0B. BRIUUCIATH, MCHONB3YS
COCTAaBJICHHBIE  YPaBHEHHUS,  HEU3BECTHBIC
BeJIMUUHBL. OnIpenensTh 3HAaYeHUsI BHYTPEHHEN
SHEPrUM  HUJCAIBHOTO  Trasza, HW3MEHEHHUE
BHYTPEHHEH OHEPrMM  HWACAIBHOIO  Tasa,
paboThl HMOEANBHOTO Ta3a, pabdoThl Hax
UJcaNbHBIM Ta30M, KOJMYECTBA TEIUIOTHI B
KOHKPETHBIX CUTYaIUsX. Onpenenarb
3HayeHWe paboThl HJEANbHOrO raza IO
rpaduKy 3aBUCUMOCTH JABICHHS OT 00BEMaA
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npu  uzobapHoMm  mporecce.  OnuchIBaTH
r€OMETPUYECKUN CMBICT paboThI u
paccuuThiBaTh €€ 3HaYeHHEe IO TrpaPuKy

3aBUCUMOCTH JaBJICHUA HACAJIBHOIO rasa OT

o0véma. DopmynaupoBaTh MEPBBIA  3aKOH
tepmoauHaMuku.  CoOCTaBJISITH ~ ypaBHEHHE,
OMKCHIBAIOLIEE 1(50):38171 3aKOH

TCPMOAUHAMHKN, B KOHKPCTHBIX CHTYyallUdX
JIA HU30IIpOoHeCCOB B nacaJlbHOM rase.

Beruucnsrs, HCIIONB3YS COCTaBJICHHOE
YpaBHEHUE, HEU3BECTHBIE BEJINYUHBI.
Paznuuate  oOpatumble U HeoOpaTHMBbIE
IIPOLIECCHI. [ToaTBepxnateh puMepamMmu
HeoOpaTUMOCTh TEIJIOBBIX IIPOLIECCOB.
PopMyIIMpOBATH BTOpPOU 3aKOH
TEpPMOJMHAMHUKH, Ha3blBaTh TPAHULBI €0
MIPUMEHUMOCTH, OOBSCHATH ero
CTaTUCTUYECKUN Xapaxrep. [IpuBoauTh
IIPUMEpPBI TEIUIOBBIX JBUIATEIICH, BBIICIATH B
puMepax OCHOBHBIE 4YacTH JBUTATENEH,

OIMMCBIBATH HPHUHIMAIT HCﬁCTBHH. Breraucnaars

3Ha4YCHUA KHI[ TCIIJIOBOI'O  ABHUIAaTClII B
KOHKPCTHBIX CUTyalluAgX. OHp CACIIATh
3Ha4YCHUA KHH TCIJI0BOT'O ABUTaTCIIA,

paboTaromiero no nukiy KapHo, B KOHKpETHBIX

CUTyallMsxX. [ OTOBUTH  Mpe3eHTaluu |
coo01eHus o U3Y4YE€HHBIM TeMaM
(BO3MOKHBIE ~ TE€MBl  TPEACTAaBICHB B

yaeOHuke). Co3maBaTh KOMIBIOTEPHBIE MOIEIH
TEIUIOBBIX MalMH. HaxoauTe B nuTeparype u
Wutepnere wuHpopMmammio o  mpobiemax
DHEPTeTHKH M OXpaHE OKPYXKAIOIIeW Cpelbl.
VYyacTBOBaTh B JUCKYCCHM O MpodiIemMax
DHEPreTHKU M OXpaHe OKPYKAIIIEH Cpessl,
BECTH  JHAIIOT, OTKPBITO  BBIpAXaThb W
OTCTanMBaTh CBOIO TOUKY 3PEHUs, BHICIYIINBATh
MHEHUE OIOHCHTA.

Tema 4.
OcCHOBBI
3JIEKTPOAUHAMMKH

duekrpocraTuka (16 4)

DIIEKTPUYECKUI 3apAn.
3aKoH COXPaHEHHUS
AIIEKTPUYECKOTO  3apsija.
DneKTpuuecKoe
B3alMOJICHCTBUE. 3akoH
Kynona. bauskoneiicteue u
NAJILHOJIEVCTBUE.
Hanps>x€unocts 5
MOTEHIIAAT
IIEKTPOCTATUYECKOTO

40

JlaBaTh omnpeneneHue MOHATHM: 3JIEKTPUUYECKUI
3aps, DJIEMEHTApHBIA JJIEKTPUYECKUN 3apsf,
TOUCYHBINA DIEKTPUUYECKUN 3apsij, CBOOOJIHBIN
BJIEKTPUYECKUN 3aps/l, SJIEKTPUYECKOE TI0JIe,
HaNPsLKEHHOCTD  JIEKTPUYECKOTO MOJIsA, JIMHUU
HaNpsHKEHHOCTH AIEKTPUYECKOTO TTOJIS,
OJHOPOJHOE DJIEKTPUYECKOE II0JIE, IMOTECHIUAI
3JIEKTPUYECKOTO TOJISl, pa3HOCTh MOTEHIUAJIOB,
SHEprus 3JIEKTPUYECKOTO o,
SKBHUITOTEHIIMAILHAS MMOBEPXHOCTb,
3JIEKTPOCTATUYECKAsT MHIYKLUSA, MOJAPU3ALINS
JIAATIEKTPUKOB, JUBJIEKTpUYECKas
MPOHULIAEMOCTh  BELIECTBA, JJIEKTPOEMKOCTD,
KOoHAeHcaTop. Pacrno3HaBars, BOCIPOU3BOAUTH U
HaOJII0/IaTh PA3IMYHBIC CIIOCOOBI AIEKTPU3AINH
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IOJIS, CBA3b MEXKIY HHMH.
JIuHun HanpsHKEHHOCTH U

SKBUIIOTEHIMAIbHBIE
IIOBEPXHOCTH. [TpuaIIMD
CyNepIO3UINU
ANEKTPUYECKUX MOJIEN.
Pa3nocts MOTEHIUAJIOB.
[IpoBOHUKHM "
JTUAJIEKTPUKU B
ANEKTPUYECKOM ToJie.
OneKkTpuuyeckass  €EMKOCTb.
KonpneHncarop. OHeprus

OJICKTPHUICCKOI'O I10JIA.

3aKkoHbI NOCTOSIHHOTO
Toka (14 4)

[TocTostHHBIN
anekTpudeckuii Tok. Cuna
TOKA. CormpoTuBieHue.
[TocnenoBarenbHOE u
napajieIbHOE COCTUHEHUS
npoBoaHukoB. Pabora wu
MOIIIHOCTh ~ TOKa. 3aKOH
Jxoyns—IJlenna.
ONEeKTpOABMKYIIasl  CHIIa
(BAC). 3akon Oma s
MIOJIHOM AIEKTPUYECKOU
LEIH.

DJIEKTPUYEeCKHH TOK B
pa3iauuHbIX cpeaax (10 u)
OneKTpoHHAas
IPOBOAMMOCTh  METAJIJIOB.
3aBUCHUMOCTh
COIPOTUBIICHUS
IIPOBOJHMKA oT
TEMIEPATYpPHI.
CBepXnpoBOAUMOCTb.
DJIEKTpUYECKUA  TOK B
MOJIYTIPOBOJHUKAX.
CobcTBeHHass U pUMeECHast
IpOBOAMMOCTH. p — N-
Ilepexon.
IToynpoBOXHUKOBBIN
O], TPaH3UCTOP.
[TosrynnpoBOIHUKOBBIE
MpUOOPBI.  DIEKTPUUECKHMA
TOK B  DJIEKTPOJINTAX.
DIIEKTPOIH3.
ONeKTpUY4eckuii  TOK B
BakyyMme U razax. [lma3ma.

Tell. OOBSICHATH SBJICHHE OJICKTpU3allMi Ha
OCHOBC 3HAHUI (o) CTPOCHUU BCIICCTBA.
OnuceBaTh u BOCIIPOU3BOIUTDH
B3aHUMOJICHCTBHE 3apPsAKCHHBIX TCJIL.

OnuceBaTh IIPUHIUIT I[eﬁCTBHH QJICKTpOMCETpPA.

dopMynHpoBaTh 3aK0H COXpaHEeHUs
ANEKTPUYECKOTO  3apsiia,  YCJIOBUS  €ro
MIPUMEHUMOCTH. CocraBnsiTh ypaBHEHHE,
BhIpaXkaroliee 3aKOH COXpaHEHUs
JJEKTPUYECKOTO  3apsia, B  KOHKPETHBIX
CUTYaIUsX. Boruncnsts, UCIOJIB3YS
COCTaBJICHHOE YpaBHEHHUE, HEU3BECTHBIC

BennuuHbl. ®dopmynupoBate 3akoH Kynona,
yclioBUsl  €ro  npuMeHUMocTd. CoCTaBlAThH
ypaBHEHUE, Bblpaxarouiee 3akoH Kynona, B

KOHKPETHBIX CUTYaLUsX. Boruucnsts,
HCIIONb3Ys COCTaBJICHHOE ypaBHEHHUE,
HEU3BECTHbIE BEJIMYMHbBI. BBIYMCIATH 3HAUEHUE
HaNpsHKEHHOCTH oJis TOYEYHOI'O
3IEKTPUUYECKOTO 3apsa, ONpeeNsATh
HalpaBJICHUE BEKTOpa  HANpsKEHHOCTU B
KOHKPETHOU CUTYaLNH. DopMynHpOBATH

MPUHIIUI CYNIEPIIO3ULUN JJIEKTPUUECKUX TTOJIEH.
Onpenendarb  HanpaBlIeHUE U 3HAUYCHHE
Pe3YJIbTUPYIOIIEH HANPSKEHHOCTH
JJIEKTPUYECKOIO0  MOJS CUCTEMBl TOYEUYHBIX
3apsgoB. Ilepeuncnarb  CBOWCTBA  JIMHHMA
HANPsHKEHHOCTH AJIEKTPUYECKOTO T1OJIS.
N3o0paxkaTh 3JIEKTPUUECKOE TMOJE€ C MOMOIIBIO
JIMHUM  Hanpsbk€HHOCTH.  PacmosHaBate M
n300pakaTh JIMHUM  HANPSHKEHHOCTH — TIOJIA
TOYEYHOTO 3apsia, CACTEMbI TOUEUYHBIX 3apsAI0B,
3apsSKEHHONW IUIOCKOCTH, JIBYX (HECKOJIBKHX)
napajuleNbHBIX TUIOCKOCTEH, Mmapa, cdepsl,
HWIMHAPA; OAHOPOJHOIO M HEOIHOPOJHOTO
3NeKTpUUecKux nojei. OnpenensiTe N0 JUHUAM
HaNpsHKEHHOCTU JIEKTPUYECKOTO TOJISI 3HAKH U
XapakTep pacrpezaesieHus 3apsaoB. ONHUChIBATH
MOBEJICHUE MPOBOJHUKOB W JUAJEKTPUKOB B
3JIEKTPOCTATUYECKOM I10JIE HA OCHOBE 3HAHUU O
CTPOEHUHU BEIIIECTBA. Pacno3znaBath u
BOCIPOU3BOJUTD SIBJICHUS JJIEKTPOCTATUUECKOMN
WHAYKIMA W TOJSPU3ALUU  JIUIJIEKTPUKOB.
TeopeTnyecku MNpenckKasplBaTh Ha OCHOBAaHHUH
3HAaHUM O CTPOCHHMHM BEIIECTBA TOBEJICHHUE
MIPOBOJHUKOB u JTUAJIEKTPUKOB B
anekTpudeckoM  mone.  OOOCHOBBIBATH |
OTCTaWBaTh CBOIO TOYKY 3peHus. CocCTaBiATbH
PaBEHCTBa,  CBS3BIBAIOIIME  HAIPSIKEHHOCTh
JJIEKTPUYECKOIO0 TMOJs B JUIJIEKTPUKE C
HaIpsHKEHHOCTBIO BHEIIHETO JJIEKTPUYECKOTO
1noJjs. BpUKMCIATE, HKCNOJB3YyS COCTaBICHHOE
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JlabopaTopnas paGora
Ne8. «IlocnenoBarensHoE U
[apajuIeJIbHOE COEAMHEHUE
IIPOBOJTHUKOBY

JlabopaTopnas paGora
Ne9. «Msmepenne D/IC u
BHYTPEHHETO
COIIPOTHBIIEHUS] MCTOYHHUKA
TOKa»

Koutpoasnas pabora
Neb. «DnekTpocTaTuka

KonTpoasnas pabGora
Ne7

«3aKOHbI TIOCTOSIHHOTO
TOKA. DJIEKTPUUYECKUN TOK B
Pa3JIMYHBIX cpeaax»

yYpaBHEHHUE, HEU3BECTHBIE BEJINYUHBI.
OrnuceiBaTh MIPUHIUTT JeNCcTBUS
3JEKTPOCTATUUECKOW  3amuThl.  Onpenenarsb
MOTEHIMAT  AJIEKTPOCTATUYECKOrO0  MOJs B
JAHHOM TOYKE TOJs OJHOIO M HECKOJIBKUX
TOYEUYHBIX AIEKTPUUECKUX 3apsiioB,
MOTEHUUAIBHYI0  DHEPIrUI0  JJIEKTPUYECKOIO
3apsiia U CHUCTEMbI JJIEKTPUYECKUX 3apsJIOB,
Pa3HOCTh MIOTEHIMAJIOB, paboty
3JEKTPOCTATUYECKOTO TOJsl, HaNpsDKeHUE B
KOHKPETHBIX CUTYalIHsIX.

CocraBnAartp YpaBHEHUS, CBA3BIBAIOLINE
HAaIpsOKEHHOCTh  DJIEKTPUYECKOro  IOJIA €
Pa3HOCTBIO ITOTEHIIUAJIOB. Beruuncisrs,
UCIIONb3Ys COCTaBJICHHOE yYpaBHEHHE,
HEU3BECTHBIE BEJINYUHBI. N3o6paxaTsb
SKBUIIOTCHIUAJIbHBIC IIOBEPXHOCTHU
JNEKTpUYECKOro  mons.  PacnmosnaBate
BOCIIPOM3BOJUTH SKBUIIOTCHIUAIbHBIC

MOBEPXHOCTHU TOJII TOUEYHOTr'O 3apsiia, CUCTEMBI
TOUEYHBIX 3apAJ0B, 3apSUKEHHOM IIOCKOCTH,
JBYX (HECKOJIbKUX) MapaiebHbIX MIIOCKOCTEH,
mapa, cgeppl, IWIMHAPA; OIHOPOAHOIO H
HEOJAHOPOJHOIO 3JIEKTPUUYECKUX MIOJIEH.
OOBSCHATH YCTPONCTBO, NPUHIUI JEHCTBUS,
MIPAaKTUYECKOE  3HAYEHUE  KOHJAEHCATOPOB.
Brruucnars 3HAYCHUSA BIIEKTPOEMKOCTH
IJIOCKOTO KOHJIEHCATOpa, 3apsiia KOHIeHcaTopa,
HampsDKeHUs Ha OOKJIaJKax KOHJIEHcaTopa,
MapaMeTpPoB IUIOCKOTO KOHAEHCATOpa, YHEPIUH
ANEKTPUYECKOTO oJIst 3apsKEHHOTO
KOHJIGHCAaTOpa B  KOHKPETHBIX  CUTYyal[UsiX.
PaccuutbiBaTh  00mIYI0O E€MKOCTH  CHUCTEMBI
KoHAeHcatopoB. Haxomute B HMHTepHeTe u
JOTIOTHUTENBHON JUTEpaTtype uHdopmaimoo 00
OTKPBITUM  DJIEKTPOHA, HWCTOPUM  HU3YyYEHUS
AIIEKTPAYECKHUX SIBJICHUU. l'oToBUTH
NPE3eHTAllMM U COOOIIEHUs MO H3yYCHHBIM
TeMaM (BO3MOXKHBbIE€ TEMBbl IIPE/ICTaBICHbl B
yueOHuke). JlaBaTh omnpeneneHue MOHATHI:
JNEKTPUYECKUH TOK, CHUJla TOKa, BOJbBT-
aMIiepHasi  XapaKTepUCTUKA, DIIEKTPUUECKOE

CONPOTHUBIICHHUE, CTOpPOHHHE CHUJIBI,
3JIEKTPOJABMKYIIAsA cuia. [lepedncisaTe ycnoBus
CYIIIECTBOBAHUSA 3JEKTPUIECKOTO TOKA.
PacnoznaBatb M  BOCHpPOU3BOIUTH  SIBIICHUE
3IIEKTPAYECKOTO TOKA, JIEUCTBUS

3IEKTPUUYECKOTO TOKa B MIPOBOJIHUKE.
OOBACHATE MEXaHHW3M SBJICHHH Ha OCHOBaHHU
3HaHUN o0 crTpoeHun BemecTBa. (Co3naBarh
KOMITHIOTEPHBIE MOJIEH 3JIEKTPUUECKOTO TOKA.
ITonp30BaTbCsl  amMIEpMETPOM, BOJIBTMETPOM,
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OMMETPOM: YUYHUTHIBATH 0COOEHHOCTHU
M3MEPEHUs KOHKPETHBIM MPUOOPOM M IpaBHiIa
MOAKIIOUEHUSI B DIIEKTPUYECKYIO  LEMb.
HccenenoBath 3KCIEPUMEHTAIbHO 3aBHCHUMOCTD
CUJIBI TOKA B IIPOBOJHUKE OT HAINPSIKEHUS U OT
COINPOTHBIIEHUS TPoBOAHUKA. CTpouTh rpaduk
BOJIbT-aMIIEPHOU XapaKTEPUCTUKH.
®opmynupoBaTh 3akoH OMa Juid yyacTKa LN,
yCIOBHUSL €ro mnpuMeHuMoctu. (CocTaBiATh
ypaBHEHUE, ONMChIBaroulee 3akoH Oma i
ydyacTKa IeNd, B KOHKPETHBIX CHUTYyalHUsX.
Boruncnsats, UCIOJIB3YS COCTaBJICHHOE
YpaBHEHUE, HEWU3BECTHBIC 3HAYCHUS BEIUYMH.
PaccunThiBaTh 0O0IIEE COMPOTHUBICHHUE YydYacTKa
LENU IPU MOCIEI0BATEIbHOM U NapajlIeIbHOM
COEIMHEHUSX IPOBOJAHUKOB, IPH CMELUIAaHHOM
COEIMHEHUH MIPOBOJIHUKOB. BeolnonsusaTh
pacd€Tsl CUI TOKOB W HampsDKEHUM B
pasnmuuyHbIX (B TOM 4YHCIE€ B  CIIOXKHBIX)
anekTpudyeckux uemsx. dopmynupoBaTh U
HCIOJIb30BATh 3aKOH Jxoyns—IJlenua.
Omnpenensrs paboty u MOIIIHOCTh
JJIEKTPUYECKOTO TOKA, KOJUYECTBO TEIUIOTHI,
BBIJICJISIFOLIEHCS B IMPOBOJHHUKE C TOKOM, IIpH
3alaHHBIX napaMmerpax. PopmynupoBaTh 3aKOH
Oma 191 TNONHOM ILEenM, YCIOBHSL  €ro
MPUMEHUMOCTH. CocraBndrtp YpaBHEHHUE,
BhIpaXkatouiee 3akoH OMa JUisl MOJIHOM Liemu, B
KOHKPETHBIX CUTYaIUsX. PaccuuteiBats,
UCIIOJIB3YS COCTaBJICHHOE YPaBHEHHUE,
HEU3BECTHbIE BEJIWYUHBL. M3MepsATh 3HaueHHe
ANEKTPOABIIKYILEH CUIIbI, HANPSIKEHUE U CHITY
TOKa Ha y4acTKe LENH C ITOMOIIBI0 BOJIBTMETPA,
ammnepMerpa " U(PPOBBIX JIaTYNKOB
HanpspKeHUs U cuiibl Toka. CoOnroath npaBuia
TEXHUKH  O€30IIacCHOCTH IpH  paboTe ¢
HUCTOYHUKAMU ToKa. PaboraTh B mape, rpyrme
IpU  BBINOJIHEHWH IPAKTUYECKUX  3aJaHUil.
Haxomute B smrepatype u  UHTepHere
UHPOpPMAIIMIO O CBSI3U DJIEKTPOMArHUTHOTO
B3aUMOJICHCTBUS C XUMUYECKUMHU PEAKIUAMU U
OMOJIOTUYECKUMU IIPOLIECCAMH, 00
WCIIOJIb30BAHUU  DJJIGKTPUYECKUX  SIBJICHHM
KUBBIMM OpraHm3mMamMM Hu T. JA. ['OoTOBUTH
Mpe3eHTallMl U COOOIIEHUS 10 HM3YYEHHBIM
TeMaM (BO3MOXXHbIE€ TEMBl IIPEACTABICHHl B
yueOnnke). dopmynupoBaTh W HCIOJIB30BAaTh
3akoH Jlxoyns—Jlenna. Onpenensts paboty u
MOIIHOCTh 3JEKTPUYECKOTO TOKA, KOJUYECTBO
TEIUIOTHl, BBIAEIAIOIIEHCS B IPOBOJHHUKE C
TOKOM, pu 3a/IaHHBIX rnapamerpax.
®opmynrpoBath 3akoH OMa sl OJTHOW 1LIETIH,

27



ycnoBusi  ero  npuMeHuMocTtH. CocCTaBisTh
ypaBHEHUE, BbIpaxatrouiee 3akoH Oma s
MOJIHOM 1enu, B KOHKPETHBIX CHUTYyalHUsX.
PaccuutbiBaTh, = UCHOJB3YS  COCTaBIIEHHOE
ypaBHEHUE, HEM3BECTHbIE BETUUYUHBI. V3MepsTh
3HAYCHUE IEKTPOABHIKYILEH CHUIIBI,
HampsDKeHWE M CHIIy TOKa Ha y4YacTKe LIeTH C
IIOMOLIBI0  BOJIBTMETpA,  ammepMerpa H
UU(POBBIX JATYMKOB HANPSKEHUS U CUJIBI TOKA.
CoOmoiaTh TpaBUJIa TEXHHKU OE30MMaCHOCTH
mpu paboTe ¢ UCTOUYHMKAMU Toka. Paborarh B
nape, rpymnme npu BHIIOJHEHUM MPAKTUYECKUX
3aganuid. Haxoaute B nutepatype u UHTepHeTe
WHPOPMAIIMIO O CBSI3U  DIEKTPOMArHUTHOTO
B3aMMO/JICHCTBUS C XUMUYECKUMU PEAKIUSIMHU U
OMOJIOTUYECKUMU MPOIIECCAMH, 00
UCIIOJIb30BAHUU  DJJICKTPUUYECKUX  SIBJICHHIA
KUBBIMM OpraHm3mMamMu #u T. JA. ['OoTOBUTH
Mpe3eHTallMM U COOOIIEHUS 110 HM3YYEHHBIM
TeMaM (BO3MOXKHBbIE€ TEMBbI IIPEACTaBICHBl B
y4eOHUKe).

Boimonusate JOTIOTHUTEIIbHBIE
HCCIIEI0BATENbCKUE pPabOThl 10 HW3YYEHHBIM
TeMaM (BO3MOXKHBIE€ TEMBI IPEACTaBICHBI B
yueOHnke u B pazjaene «ComepkaHue Kypca
(bu3uKN» TaHHOM MPOrpamMMmBbl).

JlaBaTe  ompezAclieHHe TOHSATHI: HOCHUTENIH
ANEKTPUYECKOTO 3apsija, IIPOBOAMMOCTD,
CBEPXITPOBOANMOCTD, coOCTBEHHas
MIPOBOAMMOCTDb, TPUMECHAas MPOBOJHUMOCTb,
ANEKTPOHHAs IPOBOIUMOCTb, JBIpOYHAs
MPOBOAMMOCTb, P — N-NEPEXOoX, BaKyyM,
TEPMOAJIEKTPOHHAsI ~ 3MHCCUS,  DJIEKTPOJIU3,
ra3oBbI pa3psja, peKOMOMHALWS, HOHU3AIMS,
CaMOCTOATENIbHBIN Pa3psijl, HECAMOCTOSTENbHBIN
paspsza, miasma. Pacmo3HaBaTh M ONMCHIBaTh
SBJICHUSI TPOXOXKICHHS JIIEKTPUUYECKOrO TOKa
4yepe3 MPOBOJAHUKH, MOIYIPOBOJAHHUKH, BAKYyM,
AJEKTPOJIUTHI, rassl. KauecTBenno
XapaKTEepU30BaTh JIEKTPUUYECKUIM TOK B Cpene:
Ha3bIBaTh HOCUTENIM 3apsijioB, MEXaHU3M UX
0o0pa3oBaHMs, XapakTep IABMKEHUS 3apsioB B
JNEKTPUYECKOM TI0JI€ U B €ro OTCYTCTBHE,
3aBUCHUMOCTb CHJIBI TOKa OT HaIpsSOKCHMS,
3aBUCHUMOCTh CHJIBI TOKa OT BHEUIHUX YCIIOBHIl.
Teopernueckn mnpeacka3plBaTb Ha OCHOBAHWUU
3HAHUH O CTPOGHMM BEIIECTBAa XapakTep
HOCHUTENEH 3apsoB B pa3IWYHBIX Cpelax,
3aBHUCHUMOCTh CONPOTHUBJICHHUS MPOBOJAHHUKOB,
MOJIYIIPOBOJHUKOB U DJIEKTPOJUTOB  OT
TEeMIEpPaTyphl. [TpuBoauThH MIPUMEPBI
(U3NYECKUX  DKCIIEPHUMEHTOB,  SIBJISIOIINXCS
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KPUTEPUSIMH ~ HCTUHHOCTH  TEOPETUYECKUX
npenackazanuii. OOOCHOBBIBATb M OTCTAaUBATh
cBouU Ipennonoxenus. Ilepeunciste OCHOBHBIE
I10JIOKEHHUSI TEOpUHU AIIEKTPOHHOMN
IIPOBOJIMMOCTH METAJIJIOB. BRIUMCIAT 3HAUCHMS
CpeIHEN CKOPOCTH YHOPSAJOUYEHHOTO ABMXKEHMUS
JIEKTPOHOB B MeTajyle 1OJ  JelcTBUEM
AJEKTPUYECKOTO OISl B KOHKPETHON CUTYaIUH.
OnpenensaTb CONPOTUBIEHUE METAIIIMYECKOTO
IIPOBOJHMKA IIpU  JIAHHOM  TEMIIEparype.
OKCIIepUMEHTAIBHO MCCIIE0BATh 3aBUCUMOCTh
COINIPOTUBIICHUSI METAJUIMYECKUX IPOBOJHUKOB
or  Temmeparypel. IlpuBoaute  mpuMmepsl
CBEPXIIPOBOHUKOB, IPUMEHEHUS
CBEPXNPOBOAMMOCTU.  YTOYHSATH  TPAHHULBI
MpUMEHUMOCTH 3akoHa OMa B CBSI3U C
CYIIECTBOBAHUEM SIBJICHUS
cBepxipoBoauMocTu. Ilepeuncnars OCHOBHbBIE
MOJIOXKEHUSI  TE€OpUU  BJIEKTPOHHO-JBIPOYHOMN
IIPOBOJIUMOCTH TOJIYIPOBOJHUKOB. [IpuBOIUTH
IIPUMEPBI YHCThIX MOJIyTIPOBOJHUKOB,
MIOJTYyIIPOBOJTHUKOB c JIOHOPHBIMHU U
aKLENTOPHBIMU IPUMECSMHU.
OKCIIEpUMEHTAIBHO HCCIIEN0BaTh 3aBUCUMOCTD
COTIPOTUBIICHUS HOJTyTIPOBOJHUKOB oT
TEMIIEPATYPbl U OCBEILIEHHOCTH.

OOBSACHATH TEOPUI0 NPOBOAUMOCTH p—N-
nepexona. Ilepeuncnars OCHOBHBIE CBOICTBa

p—n-nepexona. [IpumensaTh TEOPHUIO
MIPOBOJIUMOCTH K OMNHMCAaHUIO paboOThl aMONA U
TpaH3UCTOpA. IIpuBoauTh IIPUMEPBHI
HCIIOIb30BaHUS ITOJIYITPOBOXHUKOBBIX
puOOpPOB. [lepeuncnars YCIIOBHS

CYLIECTBOBAHMSI  IEKTPUYECKOTO  TOKa B
Bakyyme. IIpuMeHSTH 3HaHMS O CTPOEHUH
BELIECTBA JUTSt OMHCaHUs SIBJICHUS
TEPMOAJIEKTPOHHOW  3Muccud.  ONUCHIBATH
NPUHLMI ~ JIEWCTBUS  BAaKyyMHOTO  JIMOja,
ANEKTPOHHO-Ty4eBOoH  TpyOku.  IlpuBoauTthb
MIPUMEPBI HCII0JIb30BaHUS BAKYYMHBIX
npuOopoB. OOBICHATH MEXaHW3M OOpa30BaHUS
CBOOO/HBIX 3aps0B B pacTBOpax M pacrjiaBax
3JEKTPOJIUTOB. OnwucsiBaTh 3aBUCUMOCTH
COIIPOTUBIICHUS ANEKTPOIUTOB oT
Temneparypbl. TeopeTHyecku Ha OCHOBaHHUH
3HAHUN O CTPOEHUHU BEIIECTBA MPEICKa3bIBATH
Xo4  mpouecca  dyekTponu3a.  [IpuBoauTh
MpUMepbl U BOCHPOU3BOANTH  (PU3UUECKHe
SKCIEPUMEHTBI, MOATBEPKAAIOIINE BBIJCICHHUE
Ha D3JEKTpOJaX BEIIeCTBA MPHU MPOXOXKICHUU
JJEKTPUYECKOTO TOKA  4Yepe3  DIJIEKTPOJIUT.
YTOUHATH I'paHULIbl TPUMEHUMOCTH 3akoHa OMa
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IUI ONMCAHUS TMPOXOXKAEHUS DJIEKTPUYECKOrO
TOKa 4epe3 dIEKTPOIUTHI.

[IpuMeHATh 3HaHUS O CTPOEHHM BEIIEeCTBa UIs
ONMCaHMs sIBICHHUS dJeKkTponu3a. CocTaBisTh
yYpaBHEHME, OIMCBIBAIOLIEE 3aKOH 3JIEKTPOJIM3a
®dapanes, I KOHKPETHBIX CUTYaLHi.
Bbruucinsats, UCHONb3Ys COCTaBJIEHHOE
YpaBHCHHUEC, HCU3BCCTHBLIC 3HAUCHHUA BCJIMYUH.
IIpuBoauTH IIPUMEPBI UCIIOJIb30BAHUS
3JIEKTPOJIU3A. OOBSCHATD MEXAHU3M
o0Opa3oBaHMs CBOOOJHBIX 3apsiioB B Tasax.
[IpuMeHsATh 3HAHUS O CTPOSHUM BEIIECTBA IS
ONMCaHMs  SIBIEHUH  CaMOCTOSITEIBHOIO U
HECaMOCTOSITETILHOTO pa3psiioB. Pacmos3HaBaTh,
IPUBOANUTH TPUMEPHI, IEPEUUCIATh YCIOBUS
BO3HHUKHOBCHUA CaMOCTOATECIIBHOT'O u
HECAaMOCTOSITEJIbHOIO ~ Ta30BbIX  pa3psioB,
PAa3IINIHBIX THUIIOB Ta30BbIX paspAaaoB.
[IpuBOaUTE HpUMEpPBI MCHOJIB30BaHUSA T'a30BBIX
pas3psnoB. IlepeuncisiTe OCHOBHBIE CBOICTBAa U
o0iacTH TpUMEHEHHUs Iuta3Mbl. Paborate B
nape, rpyImmne npu BBINOJIHEHUH
HCCIIEI0BATEIBCKUX pabor, npu
OCYILECTBICHUH TEOPETUUECKUX MPEICKa3aHUH.
[TpuMeHsTh 3HAHUS O CTPOSHUM BEHIECTBA IS
ONHUCaHMs sIBIEHUs dJekTponu3a. CocTaBiiTh
ypaBHEHHE, OIHCHIBAIOIIEE 3aKOH JJIEKTPOJIH3a
@apanes, A1  KOHKPETHBIX  CHUTYaIHil.
BI)I‘-II/ICJ'ISITI), HCIIOJIB3YA COCTaBJICHHOC
ypaBHEHHME, HEHM3BECTHbIC 3HAYCHMS BEJIMYMH.
[IpuBoauTH IIpUMEPEI HCIIOIB30BAHUS
JIEKTPOJIM3A. OOBACHATD MEXaHU3M
oOpa3oBaHMsl CBOOOJHBIX 3apsa0B B rasax.
[IpuMeHATh 3HaHUS O CTPOEHHM BEIIEeCTBa IS
OIIMCaHUus SIBICHUH CaMOCTOATECIIBHOT'O n
HECaMOCTOSITEIIbHOTO pa3psiioB. Pacno3HaBaTh,
NIPUBOJUTEL IIPUMEPHL, IEPEUYUCIATE YCIOBUA
BO3HUKHOBEHUS CaMOCTOSITENIHOTO u
HECAaMOCTOSITETFHOTO ~ Ta30BBIX  pa3psJioB,
pa3NUYHBIX ~ THUIOB  Ta30BBIX  Pa3psioB.
[IpuBOAUTE HIpUMEpPHI MCHOJIB30BaHUS Ta30BBIX
pas3psnoB. IlepeuncisiTb OCHOBHBIE CBOICTBAa U
o0yacT TpUMEHEHHUs IuTa3Mbl. Pabotath B
nape, rpyIme npu BBINTOJIHEHUU
WCCIIEI0OBATEIHCKUX pabor, npu
OCYIIECTBICHUH TEOPETUUECKUX MPEICKAa3aHUH.

IloBTOpEHME.
KonTpouabnasi padora Ne§
(uToromas)
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TemaTnueckoe njanupoanue - 11 kiaace 170 yacon

Temartnueckoe maaHupoBaHue NO ¢u3nke A 11-ro cocTaBieHO Ha OCHOBE
paboueil mporpaMmbl MO y4yeOHOMY npeamery «DPu3nkay cpeaHero oOIero
oOpazoBanusi Ha ypoBeHb 10-11 kmaccel, ¢ ydeTtom pabodeil NporpaMMbl
Bocniutanuss MBOY IO Nel5 «JIyu» r. benropoga. BocnutaTtenbHblii TOTEHIMAI
JAHHOTO Yy4eOHOro mnpeaMera oOecleuuBaeT pean3aluio CIETYIOUUX LEIeBbIX
npUOPUTETOB BocuTanus o0ydatomuxcs COO:

1. Co3naHue ycloOBHI IJisl peanu3aluyd U NPUOOPETEHUS] MPAKTUYECKOTO OIbITa
CaMOCTOSITEJIBHOTO ~ NMPUOOPETEHUS HOBBIX

3HAHMHU,

HCCJ'IGI[OB&HPIIZ, OIIbITa HpOGKTHOﬁ JCATCIBbHOCTH.
2. C03I[aHI/Ie YCJ'IOBI/Iﬁ I pealin3alilii U HpI/IO6p€T€HI/IH IMPAKTHYCCKOI'O OIIbITa
CaMOIIO3HaHUA U CaMOaHalIn3a, OIIbITa COOUAJIBHO IIPUCMIICMOI'0 CAMOBBIPAKCHUA

H CaMOpcCain3alnu.

IIPOBCACHHUA HAY4YHBIX

OcHoBHOE KoimmuectBo XapakTepucTHKa OCHOBHBIX

coaepxxaHue 4acoB BU/I0B

1o TemaM (pasaesnam) JAeATEeJbHOCTH 00y4aloluXcs

Tema 1.0cHoBBI 18 J/laBatp omnpeneneHue IOHATHM: MarHUTHOE
3JIEKTPOAUHAMUKH Moje, UHAYKIHUS MAarHUTHOTO IIOJSl, BUXPEBOE
(npoxosKeHue) none, cuina Awmmepa, cwia JlopeHua,

MarnutHoe moJie (9 4)

MarsuTtHoe noJe.
Nunykuus MarHuTHOT'O
nosisi. BekTtop MarHuTHOM
AHAYKLIWU. JlericTtBHue
MarduTHOTO ITOJIS Ha
MPOBOJHUK C TOKOM U

JBUKYLIYIOCS 3apsKEHHYIO
gactuny. Cuna Awmmnepa.
Cuna Jlopenua. IlpaBuiio
JIeBOM pyKu. MarHutHble

CBOMCTBA BEIllECTBA.
MaruutHas 3aIl1Ch
uH(pOpMaLIUH.

DNEeKTPOU3MEPUTENBHbBIE
puOOopHI.

DJIeKTPOMATHUTHAS
uHAYKIus (9 4)

SBnenne
AJIEKTPOMATrHUTHOMN
WHIYKIIUH. MarautHeIA
notok. IIpasuno Jlenna.
3aKOH 3JIEKTPOMArHUTHOM
WHIYKIUU.

dbeppomarneTuk, g0oMeH, Temriieparypa Kropw,
MarHuTHas MPOHUIAEMOCTh BellecTBa. /laBathb
ONpeACIICHUE €INHULBI UHAYKIMA MarHuTHOTO

T10JI4. Hepe‘lI/ICH}ITB OCHOBHBIC CBOMCTBaA
MAargiuTHOrO I10JId. I/I306p aXXKaTb MAaArHUMTHBIC
JIMHHUHN IMOCTOSAHHOI'O MarHura, npsaMoro

IMpOoBOAHHMKA C TOKOM, KAaTYIIKK C TOKOM.
Ha6J'II-OI[aTB BSaHMOHeﬁCTBHe KaTyllKu ¢ TOKOM
1 Mar"Hura, MarHUTHOM CTPCIIKHU U TPOBOJHHKA C

TOKOM, JIeCTBME MAarHUTHOTO TMOJNS  Ha
JIBHKYIITYIOCS 3apsSKEHHYIO YaCTHILY.
dopmynupoBaTh 3akoH Awmrmepa, Ha3bIBaTh
IpaHUIBl €ro NpUMEHUMOCTH. OnpenensTh

HalpaBJieHWE JIMHUM WHIYKIUA MarHUTHOTO
Mojsi C TIOMOINBbIO TpaBwia OypaByYMKa,
HalpaBJIeHUE BEKTOPOB CHJIbI AMIIEpa U CHJIBI
Jlopenua ¢ moOMOIIBIO TpaBWJIa JIEBOM PYKH.
[IpumensTh 3akoH Ammepa u Qopmyiny Ui
BBIYMCIICHHUS CwiIbl JlOpeHIla mpu perneHun
3a1a4. OOBACHATD MIPUHLIAII paboTHI
[UKJIOTPOHA u Macc-crekTporpada.
[lepeuncnarh TUNBI BEHIECTB MO MAarHUTHBIM
CBOIWCTBaM, Ha3bIBaTh CBOMCTBA Aua-, Mapa- u
(heppoMarHeTUKoB. UsmepsTh cuiy
B3aUMOJICVCTBUS KATYIIKH C TOKOM M MarHuTa.
HccnegoBaTh  MarHuTHBIE ~ CBOMCTBa  Tel,
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DJIEKTPOMAarHuTHOE  TOJE.
BuxpeBoe anekrpuyeckoe
oJie. [IpakTuueckoe
MIPUMEHEHUE 3aKOHA
3JIEKTPOMAarHUTHOM
MHAYKIUU. BO3HMKHOBEHUE
SQJIC WHIYKIIUU B
JBIDKYIIUXCS
IIPOBOJIHUKAX.
CaMOUHIYKIUH.
NHnykTuBHOCTh. DHEprus
MarHuTHOTO TIOJISI  TOKa.
DOHeprus
ANIEKTPOMATrHUTHOTO TTOJIS.

SIBnenue

JladbopaTropnass  pabora
Nel ""Habmronenne
NEUCTBUSA MAarHUTHOT'O
MOJISI HA TOK»
JlaGoparopnass  pabora
Ne2 «M3yueHue SBICHUS
3IEKTPOMArHUTHOM
WHIYKITAW

Kontpoabnas padora Nel.
«ONEeKTPOAUHAMUKAY

WU3TOTOBJICHHBIX M3  pPa3HbIX  MaTEpHUaJOB.
PaGoratr B  mape mpu  BBINOJHCHHUH
MPAaKTUYECKUX 3aJaHUM, B IMape W TpyIIe Mpu
pemennu 3aga4. OOBACHATH NPUHIUN JEHCTBUSA
3JIEKTPOU3MEPUTEIIbHBIX puOOpPOB,
TPOMKOTOBOPUTEIIS u 3JIEKTPOIBUTATEIIS.
JlaBath  ompeaesieHUE  TOHATUH:  SBJICHUE
3JIEKTPOMArHUTHOM  MHAYKIMW, MarHUTHBIA
norok, OJJC WHAYKUUH, HUHIYKTUBHOCTb,

CaMOMHIYKIMS, SJ1C CaMOMHIYKIIUH.
Pacmo3naBath, BOCHPOHM3BOIUTH, HAOIIOAATH
SIBJICHUE AJIEKTPOMATrHUTHOMN WHTYKLIHUH,

MOKa3bIBaTh MPUYMHHO-CJICACTBEHHBIC CBS3HU
npu  HaOmroJeHWU sBiIcHHUS. Habmomate wu
aHAJIM3UPOBATh SKCTICPUMEHTBHI,
JIEMOHCTPHUPYIOLIHE MIPaBUIIO Jlenua.
®opmynupoBaTh  npaBwio  JleHna, 3aKoH
ANEKTPOMArHUTHOM WHTYKIINH, Ha3bIBAThH
TPaHUIBI €r0 MPUMEHUMOCTH. VccienoBarth
SIBJICHHUE 3JICKTPOMArHUTHOM WHIYKIIAH.
[TepeuncnsiTh yCIOBHS, TIPU KOTOPHIX BOSHHKACT
WHIYKIIMOHHBI TOK B 3aMKHYTOM KOHTYpE,
karymke. Omnpenenste  pojb  KEJIE3HOTO
ceplIeyHuKa B KaTyIlKe. N3o6paxkaTh
rpa@uyecKd  BHEINIHEE W  WHIYKIIMOHHOE
MarHuTHele mojis. OmnpenensTs HampaBiIeHHE
WHIYKIIHOHHOTO TOKA B KOHKPETHOW CHTYAIlHH.
OOBACHATH BO3HUKHOBEHHUE BUXPEBOTO
AJEKTPUYECKOTO TIOJII W DJIEKTPOMArHUTHOTO
nmosig. OnuchiBaTh MPOIECC BO3HUKHOBEHHS
O/1C uHAYKIMU B IBUKYUIUXCS TPOBOJHUKAX.

[IpencraBnsate TIPUHLIUIT JEUCTBUS
3JIEKTpOreHepaTopa M AJIEKTPOJIUHAMHYECKOTO
Mukpodona. Pabotarh B mape u rpynme mpu

BBITIOJTHEHUH MPaKTUYECKUX 3aJlaHuH,
IUIAaHUpOBaTh  3KcrnepuMeHT.  [lepeuncrsrs
MIPUMEPHI MCIIOJIb30BaHUs SIBJICHUS
JIEKTPOMAarHUTHOM WHAYKIUHU. Pacno3HaBaTs,
BOCIPOU3BO/IUTD, Ha0JI01aTh SIBJICHUE
CaMOWHIYKIIVH, IIOKa3bIBaTh PUYNUHHO-
CIIECTBEHHBbIE  CBSI3U  IpU  HAOIIOJEHUU
SIBJICHUSL. ®opMynupoBaTh 3aKOH

CAaMOMHJIYKIIMM,  Ha3plBaThb  TPaHUIBl  €ro
NpUMEHUMOCTH. [IpoBOINTE aHANOrMIO MEXITY
CaMOMHAYKIIMEN M HMHEPTHOCThIO. Ompenenars
3aBUCHUMOCTb MHAYKTUBHOCTH KaTyIIKH OT €€
JUIMHBI M IUJIO@Au BUTKOB. Onpenensth B
KOHKPETHOW CHUTyallUM 3HAY€HHS: MarHUTHOTO
noroka, JJC wnaykumu, D3C uHIyKUUH B
JBUKYLIUXCS IIPOBOIHUKAX, SC
CaMOMHJIYKIUHM, HWHIYKTHUBHOCTb,  DHEPTHIO
JIeKTpoMarHuTHoro  nois.  Haxomute B
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nuteparype u HMHTepHere wuHboOpManuio 00
HUCTOPUHU OTKPBITUA ABJICHUA 3JICKTpOMAr HUTHOU
WHAYKIUH, O BKJIJIC B H3YYCHUE ITOTO SBICHHS
poccuiickoro ¢usuka 3. X. Jlenma, o 6oprde ¢
MPOSIBJICHUSIMU 3JICKTPOMArHUTHOW MHIYKIIUU H

e€ HCHOJb30BaHUU B  MPOMBIIIJIEHHOCTH.
l'oToBUTH Tmpe3eHTalM W COOOUICHHS IO
W3y4EHHBIM  TemMaM  (BO3MOXXHBIE  TEMBbI
MIPEACTABJICHBI B YUCOHHKE).
Tema 2. Konebanusi u 42 JlaBaTh ompeneneHUE TOHITHIA: KOJICOaHWMS,
BOJIHBI Koje0aTenbHas CUCTEeMa, MEXaHHYECKHe
KoJieOaHusl, rapMOHUYECKUE KoJeOaHus,
Mexanuueckue cBOOOIHBIE KojeOaHus, 3aTyxarolme
KoJyie0anus (7 4) KoJieOaHMs, BBIHYK]ICHHbBIC KoJIcOaHMs,
Mexanuueckue pE30HAHC, CMEIIEHUE, AaMIUIMTYAa, T[EepPHO/,
kojiebanusi.  CBOOOIHEIC gacTtoTa, coOCTBeHHas1 yacTora, ¢a3za. Ha3weiBaTh
KoJie0aHusl. yCIOBUS BO3HUKHOBEHUS Kosie0aHuil.
Maremarnueckui u [IpuBoauTe mpHUMeEpbl KOJIEOATENBHBIX CHUCTEM.
OPYXKUHHBIA ~ MasiTHUKH. OnuceiBaTh MOJENU <«IIPYKUHHBIA MasSTHUKY,
[IpeBpaiienus JSHEPTUU «MATEMATUYECKUl ~ MasTHUK». [lepeuncnsartsb
npu KOJIeOaHUSX. BUJIBI KOJIEOATEIHHOTO ABMKCHUS, UX CBONCTBA.
Ammaryna, Mepuo/I, Pacrio3naBath, BOCHIPOM3BOJIWTH, HAOIIOAATH
yacTtoTa, ¢aza KoieGaHHil. rapMOHHYECKHE KoseOaHus, CBOOOHBIE
BrinyxaeHusie KoJieOaHusl, 3aTyxalnue KoJIeOaHus,
Kose0aHus, pEe30HaHC. BBIHYK/ICHHbIE KojeOaHus, pPE30HaHC.
JlaGopaTopHas pabora: [Tepeuncnars crnocoObl MOMy4YeHUs] CBOOOIHBIX
OnpeneneHne  yCKOPEHHs U BBIHY)XJIEHHBIX MEXaHHYECKUX KoeOaHuM.
CBOOOJIHOTO TAJEHUsI TPHU CocraBnsTh ypaBHEHUE MEXaHUYECKHUX
MTOMOIIIH MasiTHUKA. KojeOaHWi,  3amUCBhIBaTh  €ro  peIlIeHUeE.
UccnenoBanue: [Tpu Ompenenarh MO YpaBHEHUIO KoJieOaTeIbHOTO
3aTyXaHUu Kose0aHuit JBUKEHUS napameTpbl KoJIe0aHui.
aMILIUTY1a o0OpaTHO [IpencraBnsaTe rpaduuecku 3aBUCUMOCTh
MPONOPLUOHAIbHA CMENIEHUs, CKOPOCTH M YCKOPEHHUSI OT BPEMEHU
BpEMEHU Mpu  KOJEOAHUSAX  MaTEeMaTHYECKOTO u
NPY’KUHHOTO  MasATHUKOB. Ompenensite 1O
DJIeKTPOMarHUTHBIE rpaduxy XapaKTEPUCTUKU KoJIeOaHu:
KkoJie0anus (16 4) aMIUTUTYly, TEpUoa W dYacToTy. M3o0paxkarts
DNEeKTPOMarHUTHBIE rpaduuecku 3aBUCHMOCTh aAMIUTATY BT
KoJIeOaHusI. BBIHY)KJICHHBIX ~ KOJ€OaHW  OT  9acTOTHI
KonebGaTenbHbIil  KOHTYP. BBIHY>K/IaI0IIIEeH CHJIBL. AHan3upoBaTh
CBobOoiHBIE W3MEHEHHE JaHHOro rpaduka Mpu H3MEHEHHH
AJIIEKTPOMArHUTHBIE TpeHHUsI B cHUCTeMe. BBIYHCIATH B KOHKPETHBIX
KoJIeOaHwusl. CUTyallMsiX 3HAa4YeHUs TMepuoaa KoseOaHuid
ABTOKOIIE0aHUS. MaTEeMaTHYECKOTO WIH MPY>KUHHOTO MAasiTHHKA,
BeIHyX)1eHHBIE sHeprun MasiTHUKa. OOBSICHATH TPEBpAIICHHS
AJIIEKTPOMATrHUTHBIE SHEPTrUU TMpH KOJEOAHUSX MATEeMaTUYECKOTO
koneOanusi.  [lepemeHHBIM MasTHHKa W Tpy3a Ha npyxuHe. Mccienosarsb
TOK. Kounnencarop u 3aBUCUMOCTh nepuoja KojeOaHui
KaTylIlKa B 1enu MaTEeMaTHYeCKOro MasiTHUKa OT €ro JUJIMHBI,
MEPEMEHHOT0 TOKA. MacChl U aMILTUTYIbI Kosebanuii. VccnenoBarh
Pe3onanc B enu 3aBUCUMOCTh TIepHoja KoJiebaHWW Tpy3a Ha
MEPEMEHHOT O TOKA. NpPYy>)KUHE OT MacChl TIpy3a U KECTKOCTH

33



DyieMeHTapHast Teopust
Tparcdopmaropa.
[TpousBoacTBO, nepenaya u
notpediaeHue

AIEKTPUYECKOM SHEPTHUH.

Mexanuueckne BOJIHBI (8

)

Mexanuueckue BOJIHBI.
ITonepeunsie u
POJOJIbHBIE BOJIHBI.
DHeprust BOJIHBI.
HNuTtepdepentus u
TuQpakus BOJIH.

3BYKOBBIC BOJIHBI

DJIeKTPOMATHUTHbIE
BOJIHBI (11 1)
DJIEKTPOMarHuTHOE TOJIE.
DJIEeKTpOMarHUTHBIE
BOJIHBI. Buxpesoe
3JIEKTPUYECKOE noJe.
CaoiicTBa
3JIEKTPOMAarHUTHBIX BOJIH.
Jnamna3oHbl

AIEKTPOMATrHUTHBIX
W3JTy4YEHH I 31 1704
MIPAKTUYECKOE
npuMmeHenue. [IpuHuummnb
PaguoCBsI3U u
TEJICBUACHUSA

Jlaboparopnasi  padora
Ne3. «Ornpenenenune
YCKOpEHUS CBOOOTHOTO
najieHuss TpU  TOMOIIH
MasITHAKa»

KonTtpoabHasn pabora
Ne2. «Mexanudeckue |
AIIEKTPOMArHUTHBIE
KOJIEOAHUS»
KonTpouabnas padora
Ne3. «Mexannyeckue U
AIIEKTPOMArHUTHBIC
BOJIHBI»

npyxuHel. PaboTtate B mape u rpynmne Ipu
pelIeHNH 337a4 W BBINOJIHEHUH MPAKTUYECKUX
3aJJaHuH, UCCIICI0BaHUH, IUIAHUPOBATh
JKCIEpUMEHT. BecTu auckyccuro Ha TeMy «Poiib
pe3oHaHca B TexHHMKe U ObITy». Haxoaute B
auteparype u HMurtephere wunbopMmanuio 00
UCIOJIb30BAHUU MEXAaHUYECKUX KoyieOaHuH B
npubopax TeoJIOTOpa3BEIKH, Yacax, Kadessx,
JIpyTruX YCTpOWCTBaxX, 00 MHCIIOJb30BaHUU B
TEXHUKE M My3bIKE Pe30HAHCa U 0 OOpbOE ¢ HUM.
I'oToBUTH mpe3eHTAalMM M COOOIIEHUs 110
W3Y4YEeHHBIM  TeMaM  (BO3MOXHBIE  TEMbI
npeacTaBieHbl B ydyeOHuKe). Pemare 3amaum.
KonTponmupoBars perieHne 3amady camMHM |
JApyruMH  yuyamumucs. JlaBaTte omnpeneseHue
MOHATUH:  JJEKTPOMAarHUTHBIE  KoOJeOaHus,
KoJsie0aTenbHBbIH KOHTYP, CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHusl, aBTOKOJICOaHUs,
aBTOKOJIe0aTenbHass CUCTEMa, BBIHYKICHHBIC
JIEKTPOMAarHuTHbIE KoJeOaHMs, HEpPEeMEHHBbIH
AJIEKTPUYECKUI TOK, aKTHBHOE COIIPOTHBJICHUE,
UHAYKTUBHOE  COIPOTHBIIEHHE,  EMKOCTHOE
COIIPOTHBIICHUE, TMOJIHOE CONPOTHBIICHHE LEIH
NIEPEMEHHOI0 TOKa, JCHUCTBYIOLEEe 3HAuYeHHE
CUJIBI TOKa, JIEHCTBYIOIIEE 3HaYeHUe
HanpsDKeHus, TpaHchopmaTop, KOIPPHUIUEHT

TpaHchopMaIiu. Hzobpaxath cXemy
KoJe0aTeNnbHOrO  KOHTYpa H  OIUCHIBATh
MPUHIIAT €ro paboTHL. Pacno3naBarts,
BOCIIPOU3BOJNTh,  HAOMIOAATH  CBOOOJHBIC

AJIEKTPOMAarHuTHbIE KOJeOaHUs, BBIHYX/ECHHBIE
9JIEKTPOMArHuTHBIE KOJIEOAHUs, PE30HAHC B
LeNu IEepeMEHHOIo TokKa. AHalu3upoBaTh
IpeBpallleHHs] JHEprMu B  KOJIeOATEIbHOM
KOHTYpE MpH 3JIEKTPOMATHUTHBIX KOJIEOAHUSIX.
[IpencraBnsaTs B BUAe TpauKoB 3aBUCHUMOCTD
ANEKTPUYECKOTO  3apsifa, CUJIBl  TOKAa H
HamnpsDKeHUs OT BPEMEHU TMpH CBOOOJHBIX
ANEKTPOMAarHUTHBIX KojeOaHusax. OmnpenensTh
no rpaduky KoneOaHMH  XapaKTEPUCTHUKH:
aMIUIUTYNly, TNepuoJ H dYactoTy. lIpoBoauthb
aHAJIOTHIO MEXIY MEXAHUUYECKUMU U
AEKTPOMArHUTHBIMH KOJIe0aHUsIMHU.
3anuceiBaTh (opmyiny Tomcona. Beramcnsrs c
nomouipio  popmynsl  TomcoHa mnepuoa
4acToTy CBOOOTHBIX AEKTPOMAarHUTHBIX
kojeOanuil. OmnpenensTe NEepUON, YACTOTY,
aMIUTUTYAy  Koie0aHuid B KOHKPETHBIX
curyauusax. MccinenoBaTh 3iI€KTpOMarHUTHBIE
KoJie0aHus. Ilepeunciars CBOMCTBa
aBTOKOJICOAHUM, aBTOKOJ€OaTEILHOM CHCTEMBI.
[IpuBoauTh  TpUMEpPHl  aBTOKOJEOATEIbHBIX
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CHCTEM,  HCIOJb30BaHUSA  ABTOKOJEOAHUII.
OOBACHATH MPUHIMII MOTYYCHHS] TIEPEMEHHOTO
TOKa, YCTPOMCTBO TIeHepaTopa MEPEMEHHOIO
Toka. Ha3bpiBaTh OCOOCHHOCTH TIEPEMEHHOTO
JIEKTPUUYECKOT0 TOKA HA YYacTKe Lenu C
PE3UCTOPOM. HaspiBath 0COOCHHOCTH
MIEPEMEHHOI'0 3JIEKTPUYECKOI0 TOKA Ha y4acTKe
Lenu ¢ KoHaeHcaropoM. Ha3piBate 0coOOEHHOCTH
MIEPEMEHHOI'0 3JIEKTPUYECKOIO TOKA Ha y4yacTKe
LEeNH ¢ KaTYIIKOW MHIYKTHBHOCTH. 3alTUCHIBAThH
3akoH OMma [ Lend IepeMeHHOro TOoKa.
HaxoauTe 3HaueHHs] CHIIBI TOKa, HANpsHKEHUS,
aKTUBHOI'O  COINPOTHUBIIEHUS, HMHIYKTUBHOI'O
COIPOTHBIICHUS, EMKOCTHOTO COIPOTHBIICHUS,
IIOJTHOTO CONPOTUBJICHUS LENH IEePEMEHHOro
TOKa B KOHKPETHBIX CHTYyallHsX. BBIYHCIATH
3HAYEeHUs MOIHOCTH, BBLACISIONIEHCS B LENU
MEPEMEHHOTO TOKa, JCHCTBYIOIIUE 3HAYCHHS
TOKa ® HampsokeHus. HaspBath  ycrmoBus
BO3HUKHOBEHHS PE30HAHCA B LIENIH IIEPEMEHHOTO
Toka. ONUCHIBATH  YCTPOWCTBO,  HPUHIHII
JeWcTBUS M IpHUMEHEHHe TpaHcopmaropa.
Berauciare  xkodddunuent TpaHcpopMmanuu B
KOHKpETHBIX  cuTyanusx.  Haxoaute B
muteparype W MHTepHeTre WHPOpPMALUIO O
MOJy4YeHUH, Teperaye W HMCIOJIb30BaHUU
MEPEMEHHOTO TOKa, 00 HWCTOPUU CO3JIaHUS H
NPUMEHEHUN TpaHc(hOopMaToOpOB,
WCTIOJIh30BAHNH PE30HAHCA B IIETIH TIEPEMEHHOTO
TOKa U 0 60pb0e C HUM, yclexax U mpoliemax
AJIEKTPOIHEPTETUKH. CocTaBusiTh CXEMBI
npeobpazoBanus sHeprun Ha TOL[ u I'DC, a
TaKXKEe CXeMy Tepegayd | TOTPeOJICHUs
3JIEKTPOIHEPTUH, Ha3bIBaTh OCHOBHBIX
norpeduTeneil snexTposHeprun. [lepedncnsaTs
MPUYUHBI TOTEPb 3HEPTHUH M BO3MOXHOCTH JUIS
MTOBBIIICHUS 3¢ dexTuBHOCTH eé
UCIOJIb30BaHUs. BecTH MUCKYCCHIO O TMOJIb3€ U
BpeJie AIIEKTPOCTAHIINHN, apTYMEHTHPOBAThH CBOIO
MO3UIIMIO, YMETh BBICIYIINBATh MHEHHE JPYTUX
YY4aCTHHKOB.  [OTOBHTH  mpe3eHTauu |
COOOIIEHUS IO U3YYEHHBIM TeMaM (BO3MOKHBIE
TEMBI TIPE/ICTABJICHBI B yUeOHUKE).

JlaBaTh oImpenesieHue MOHATUN: MeXaHW4yecKas
BOJIHA, TTOTIEpEYHasl BOJIHA, TPOJIOJbHAs BOJIHA,
CKOpPOCTh BOJIHBI, JUIMHA BOJHBI, (pa3a BOJHBI,
TUTOCKasi BOJIHA, BOJHOBAsI MTOBEPXHOCTh, (hPOHT
BOJIHBI, JIy4, 3BYKOBasi BOJIHA, TPOMKOCTb 3BYKa,
BBICOTA TOHA, TEMOp, OTpaKEHHE, IPETOMIICHNUE,
MOTJIOIIEHUE, UHTephepeHus, audpakuus,
NOJIIpU3aLIUs MEXaHUYECKUX BOJIH,
KOT'€PEHTHBIE MCTOYHMKH, CTOsS4as BOJIHA,
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aKyCTHYECKUMN pEe30HaHC,
IJIOCKOIOJIIpU30BaHHasl BojHa. Ilepeuncisrs
CBOMCTBA MEXaHUYECKUX BOJIH. Pacno3HaBatsb,
BOCIIPOM3BOMTh, HAOMIOATh MEXaHHUYECKHUE
BOJIHBI, TIONEpPEYHbIE BOJIHBI, IPOJOJIbHBIC
BOJIHBI, OTpakeHHUE, IIPEJIOMJICHUE,
norjoueHne, UHTephepeHno, audpakuun u
MOJIAPU3ALMI0 MEXaHU4EeCKUX BOJH. HaspiBaTh
XapakTEPUCTUKHA BOJH: CKOpPOCTb, 4YacToTa,
JUIMHA BOJHBI, pa3HOCTh ¢a3. Ompenensite B
KOHKPETHBIX CHUTYallUsIX CKOPOCTH, 4YacTOTHI,
JUTMHBI BOJIHBI, pa3HOCTH (ha3 BOJH. 3alUCHIBAThH
U COCTaBIATh B KOHKPETHBIX CHUTYyalUsX
ypaBHGHHWE TapMOHUYECKOW Oerymiei BOJIHEI.
Haxomute B  sjuteparype u  HHTepHeTe
uHbOpMaMI0O O BO3OYXKICHHH, Nepenaye Hu
WCII0JIb30BAHUU 3BYKOBBIX BOJIH, 00
WCIIOJIb30BAHUN PE30HAHCA 3BYKOBBIX BOJIH B
My3bIKE U TEXHUKE. BecTu quckyccuio o mosb3e
U Bpele BO3JCHCTBUS HA YEIOBEKAa 3BYKOBBIX
BOJIH, apIryMEHTHPOBATh CBOIO MO3ULHUIO, YMETh
BBICIYIIMBATh MHEHHME JPYIMX Y4YaCTHUKOB.
l'oTOBUTH TIpe3eHTAllMM ¥ COOOMICHUS 10
W3YYEHHBIM  TeMaM  (BO3MOXXHBIE  TEMBI
MIpe/ICTaBJICHbI B yUEOHHUKE).

JlaBaThb OIIpelieIICHUE HOHSTUH:
3JIEKTPOMArHUTHOE rmoJne, BUXPEBOE
JJIEKTPUYECKOE rnoJe, AJIEKTPOMATrHUTHBIE

BOJIHBI, CKOPOCTh BOJIHBI, JUIMHA BOJIHBI, (aza
BOJIHBI, BOJTHOBAasI MOBEPXHOCTh, (DPOHT BOJHBI,
JIy4, TJIOTHOCTh MOTOKA HM3JY4YEHUS, TOUYCYHBIN

HCTOYHUK U3ITy4YECHUS, OTpakeHHUE,
MpeIOMIIEHUE, TIOIJIONIEHWEe, HWHTepdepeHus,
Iudpakuus,  MONEpeYHOCTh,  MOJSIPU3ALMS
AJEKTPOMArHUTHBIX BOJIH, paanoCBs3b,

pagMoNoOKalMs,  aMIUIMTYAHas  MOAYJIALMS,
nerektupoBaHue.  OOBICHATH  B3aUMOCBS3b
MIEPEMEHHBIX AJIEKTPUYECKOIO M MAarHUTHOTO
noneil. PucoBare cxXxemy pacnpoCTpaHEHMs
JJIEKTPOMAarHuTHOM  BOJHBL.  [lepeuncrsrs
CBOMCTBA 51 XapaKTEPUCTUKN
AJIEKTPOMArHUTHBIX BOJIH. OOBSACHSTDH MPOIIECCHI
B OTKPBITOM K0JI€0ATeIbHOM KOHTYpE, MPUHIIUII
U3JIy4EHUs] U PErHCTpalMM 3JIEKTPOMArHUTHBIX

BOJTH. Pacno3naBarts, Ha0Ir01aTh
3J€KTPOMArHUTHBIE BOJIHBI, U3JyY€HUE, TPUEM,
OTpaxeHue, MpeJIOMJICHUE, TIOTJIOIICHHE,

uHTephEpeHINIo, TUPPAKIUIO U TIOJISIPU3ALMIO
JNICKTPOMAarHUTHBIX ~ BOJH.  BplUHCHATE B
KOHKPETHBIX CUTYyalHAX 3HAYCHUS
XapaKTePUCTHK BOJH: CKOPOCTH, 4YacTOTHI,
JUIMHBl  BOJHBI, pa3HOCTH (a3, riIyOouHy
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paguonokanuu. CpaBHMBaTh MEXaHHUYECKHE U
3JIEKTPOMArHUTHBIE BOJIHBI. OOBACHATD
OPUHIMIBL  PAaAMOCBA3M W TEJICBUJICHHS.
OOBACHATD TIPUHIUITBL OCYIIECTBIICHUS
IPOLIECCOB MOAYJSUM W JACTCKTHPOBAHMS.
N3o6paxaTh NPUHIHUIHATIbHbIE CXEMBI
paguonepenaTyrKa " paguonpuéMHUKa.
OcymiecTBIATh paguonepenady U paguonpHéM.
OOBSICHATh NPUHIMIIBI TIEpeadl N300paKEeHUS
TEJIENePeaTYNKOM W HPUHIUNBL  Ipuéma
n3o0paxkeHust  teneBusopoMm.  MccnenoBarth
CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MoOmIbHOTO TenedoHa. HaspiBaTe 1 onmchIBaTh
COBPEMEHHBIE CpPEACTBA CBS3U. BBIAECHATH pOJb
A. C. TlomoBa B M3y4E€HUH 3IIEKTPOMAarHUTHBIX
BOJIH M CO3JaHMU Paauo cBsa3U. OTHOCUTBCA C
YBOXECHHEM K YYEHBIM U HUX OTKPBITHSIM.
O060CHOBBIBATH BaXHOCTh OTKPBITHS
AJIEKTPOMArHUTHBIX BOJH JUIS Pa3BUTUS HAYKH.
Haxomute B  nuteparype u  MHTepHere
nHPOPMALMIO, TIO3BOJISIIOIIYI0O OTBETUTh Ha
MOCTaBJICHHBIE BONPOCHI O TeMme. Paborarh B
mape W Tpynmne NpH pelmeHuH 3a4ad |
BBIITOJTHEHUH MTPAKTUYECKUX 3aaaHuii. Haxoauts
B Jsureparype u MHTepHere uHpOpManuo o
BO30YXKJIEHHM, TIepefaye U HCIOJIb30BaHUU
AJIEKTPOMArHUTHBIX BOJIH, 00 ombiTax [epra u
X 3HaueHUH. BecTu AMcKyccHio O MOJb3e U
Bpene UCTIOJIb30BAHUS YeJI0OBEKOM
JIEKTPOMArHUTHBIX ~ BOJIH, apryMEHTUPOBATh
CBOIO TO3WIMIO, YMETh BBHICIYIINBATh MHEHHE
JPYTUX YYaCTHHUKOB. ['OTOBUTH Npe3eHTaluu U
COOOIICHHUS TI0 W3YYEHHBIM TeMaM (BO3MOKHBIC
TEMBbI NIPE/ICTaBJIECHbI B yUeOHUKE).

Tema 3. OnTuka
CBeToBELI€ BOJHBI

I'eomerpnueckasn

Hu

BOJIHOBas onTuka (20 1)

I'eomerpuyeckas
[IpssmonuHeitHOE

OIITHKA.

pacinpoCTpaHCHUC CBETA B

OIHOPOJIHOM Cpene.

3aKOHEI OTpaXXCHUA u

MpEeTOMIICHUS CBeTa.
[TonHOE OTpakKEHHUE.
Onruyeckue MPUOOPHI.
BousiHOBBIE CBONCTBa CBETA.
CxopocTh CBeTa.
Wutepdepenmms CBETa.
KorepentHocth BOJIH.
Judpaxmms CBETA.

25

I[aBaTB OIIpCACIICHUC MMOHATHUH: CBCT,
TeOMETPpHUICCKAA OIITHUKaA, CBETOBOU JIy4,
CKOpPOCTH CB€Ta, OTpa’XCHUEC CB€Ta,

IIPEIOMIIEHUE CBETA, MOJIHOE OTPAKEHHE CBETA,
yron MajeHusi, Yyroil  OTPaXeHHs,  Yroi
IIPEIOMJIEHUS], OTHOCHUTEIBHBIA  IOKAa3aTelb
MIpeIOMIIEHUS, a0COMIOTHBIN MOKa3aTelb
NpeIoMIICHUs, JIMH3a, (OKYCHOE paccTOsSHHE
JIMH3bI, ONTHYECKas CWJIa JIMH3bI, JUCIIEPCHUS
cBeTa, HHTepdepeHuns cBera, Iuppaxius
cBeTa, NudpakuUOHHAas pemérka, Mosipu3amus

CBETa, €CTECTBECHHBIN CBET,
IJTOCKOMOJIAPU30BaHHbId  cBeT.  OmnuChIBaTh
METOJIbI U3MEpPEHHUs CKOpOCTH CBeTa.

[lepeuncnars  CBOWCTBA  CBETOBBIX  BOJIH.
Pacro3naBath, BOCIPOU3BOIUTH, HAOIIOAATH
pacnpocTpaHEeHUE CBETOBBIX BOJH, OTpPa)KEHUE,
MpEeJIOMJICHHWE,  TOTJIOLIEHUE,  AMCIEPCHIO,
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[Tonsipuzanus CBeTA.
Hucniepcus CBETa.
[IpakTHueckoe NpuMeHEeHHE
AJIEKTPOMATrHUTHBIX
W3JTyYEHHUM.

N3nyyeHuss W CHEKTPbI

54)

Buner W3JTyYEHUM.
Nctounuku CBETA.
Cnektpbl. CrnekTpaibHbIN
aHams. TermoBoe
U3ITy4eHHeE.
Pacnpenenenue snepruu B
CIIEKTpe abCOIOTHO

YE€PHOTO TEIA.

[lIkana 37EKTPOMArHUTHBIX
BOJIH. Hab6monenue
CIICKTPOB.

JlaboparopHnasi pabora
Ne4. «13mepenue
noKaszareisi  IpPeIOMIICHUS
CTEKJIa»

Jlaboparopnasi pabora

NoS. «Onpenenenue
ONTHYECKOU CUJIBI "
doxycHOrO paccTostHUS

coOMparoIIe TUH3BD»
JlabopaTopHas pabdora
Ne6. «M3MepeHHe IIMHBI
CBETOBOM BOJIHBI»
Jlaboparopnas pabora
Ne7. «Ouenka
MH(OPMaLlMOHHON EMKOCTH
kommakT-aucka (CD)»
JlaboparopHnasi pabora

Ne8. «Habmronenue
JIMHEWYATOTO M CIIJIOIIHOTO
CIIEKTPOB»

KonTpoJsbHnas padora Ned.
«OnTHKa. CBeTOBEBIE
BOJIHBI»

uHTepdepeHno, AUGPaAKIUI0 U TOIIPU3ALIUIO
CBETOBBIX BOJIH. DOpMyIupoBaTh MPUHIMII
I'roiirenca, 3aKOHbl OTPAXEHUS M HPETOMIICHUS
CB€Ta, IPAHULIBI MX NPUMEHUMOCTH. CTpOUTH
X0Jl Jy4a B IJIOCKONApaelbHOW IUIACTHHE,
TPEYroJIbHOW IIpU3ME, II0BOPOTHOM IpHU3ME,
obopauMBaroniell  Mpu3Me, TOHKOW  JIMH3E.
Crpouth u300pa)keHHE NpeAMETa B IUIOCKOM
3epKasie, B TOHKOW JmH3e. Ilepeuncnars BubI
JUH3, MX OCHOBHBIE XapaKTEPUCTUKH —
ONTUYECKUH LEHTp, IJIaBHas ONTHYECKas OCh,
dokyc, ontudeckas cwia. OmnpenensTe B
KOHKPETHOW CUTYyalluu 3HAuY€HMsl yIiia NajeHus,
yria — OTpaXkeHus,  yrja  IpeJoMJIeHus,
OTHOCHUTEJIBHOTO  TIOKa3aTens  MpeloMIICHUS,
a0COJIIOTHOTO [IOKa3aTest MPEIOMIICHHUS,
CKOpOCTM  cBeTa B  cpelne, (OKYCHOIro
paccTosiHus,  ONTHYECKOM  CHUJIbl  JIMH3BI,
YBEIUYEHUS JIMH3BI, Tepuoja TupaKIrOHHOHN
PEIIETKH, TOJO0KEHUs HHTEP(EPEHLIUOHHBIX U
TUQPAKIUOHHBIX MAaKCUMYMOB W MHMHHMYMOB.
3anuceiBaTh  (GOpMYySTy ~ TOHKOM  JIMH3BI,
paccuuThiBaTh B KOHKPETHBIX CUTyalusix C €€
MIOMOILbI0 HEU3BECTHbIE BEIMUUHBI. OOBACHATDH
MPUHLIMIT KOPPEKIMH 3PEHUS C IIOMOILBIO OYKOB.
OKCIEpUMEHTAIBHO ~ ONPENENATh  IOKAa3aTelb
MIPEIOMIIEHUsI Cpelibl, (OKYCHOE pPacCTOSIHHUE
cobuparomieid M pacceuBaroUled JUH3, UIMHY
CBETOBOM BOJIHBI C MOMOUIbIO AU(PPAKIIMOHHOM
peIETKH, OLICHMBATh UH(POPMALIMOHHYIO
émkocTh KommnakT-gucka (CD). Ilepeuucnsts
o0lacTH TpUMEHEHUs HHTep(epeHLuu CBeTa,
TuGpakuuy  cBeTa,  MOJspU3allud  CBETa.
HccnenoBaTh 3aBUCUMOCTD yIyia INPEIOMIICHHUS
OT yrja MaJieHusl, 3aBUCUMOCTb PAacCTOSHUS OT
JUH3Bl 10 U300paKEHHs OT pacCTOSIHUS OT
JTUH3bl 10 TmpenMera. [IpoBepATh T'MIOTE3bI:
yrojl TMpeIoOMIIEHHA MpPSAMO TMPONOPLHOHAIEH
YTy TMajeHusi, Ipu IUIOTHOM CJIOKEHUH JBYX
JUH3  ONTHYECKHE  CHWJIBl  CKJIaJbIBAKOTCS.
KoncTpynpoBaTte Monenu Teleckona /WM
MUKpockona. PaGorarte B mape u rpymnmne Inpu
BBITIOJTHEHUH MPAKTHYECKHUX 3aJlaHul,
BBIIBKEHUN THUIOTE3, pa3pabOTKe METOJI0B
poBepku runore3. [lnanupoBars nesTENbHOCTD
[0 BBINOJIHEHUIO M BBINOJIHATH HCCIIECJOBAHUS
3aBUCHUMOCTH MEXIY ¢buznueckuMu
BEJIMYMHAMHU, D3KCIEPUMEHTAIBHYI0 HPOBEPKY
runote3sl. Haxoaute B suTepaType U
Wntepuere wundopmamuio o Ouorpadusx MU.
Herotona, X. I'oiirenca, T. FOnra, O. ®@penens,
00 MX Hay4HbIX paboTax, 0 3HAYCHUU UX padoT
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JUIL COBPEMEHHOM HayKu. BbICKa3bIBaTh CBOE
MHEHHE O 3HAYCHUM HAYYHBIX OTKPBITUH U
pabot no ontuke Y. Hetorona, X. ['tolirenca, T.
IOmra, 0. @penens. Bocnpunumars,
aHAIM3UPOBATh, nepepadaThIBaTh u
MPEeIbSIBIATh WH(OOPMAIMIO B COOTBETCTBHH C
ITOCTaBJICHHBIMU 3a7a4aMu. Boigensars
OCHOBHBIC  TOJIOKEHUSI KOPMYCKYJSIPHON U
BOJIHOBOM TeOpuUi CBeTa. YUYacTBOBATh B
OOCYXKJIEHUH JTHUX TEOPHHA U COBPEMECHHBIX
B3MVIJIOB Ha TPUPOLY CBeTa. YKa3bIBaTh
TPaHUIBl  MPUMEHUMOCTH  T'€OMETPUYECKOM
ONTHKU. ['OTOBUTH MpE3eHTAlMH U COOOIIECHUS
M0 U3YYEHHBIM TeMaM (BO3MOXHBIE TEMBI
MIpeJICTaBJICHbI B y4eOHUKeE).

Tema 4. OcHOBBI 5 JaBate ompeneneHue TOHSATUH:  COOBITHE,
creHuaJIbHOMI TeOpUH 1ocTyJaT, COOCTBEHHAs MHEpLUalIbHAs cHcTeMa
OTHOCUTEJIbHOCTH orcuéra, COOCTBEHHOE BpeMs, COOCTBEHHAS
JUIMHA Teja, Macca MOKOsl, UHBAPUAHT, SHEPIUs
[Tpuuuns HOSIBJIEHUS nokosi. OOBICHATH  MPOTUBOPEUUS  MEXITY
CTO. TIlocrymarer CTO: KJIACCUYECKOM MEXaHUKOM M JIEKTPOAMHAMUKON
MHBAapUAHTHOCTb  MOJYJIS MaxkcBeia u  npuuusHsl  nosieiaenus CTO.
CKOPOCTH CBETa B BaKyyMe, DopmyIupoBaTh IIOCTYJIAThI CTO.
MPUHITUTT ®opmynupoBaTh BbiBObI 13 noctynaroB CTO u
OTHOCUTEIIBHOCTH OOBSICHATD PENATUBUCTCKUE 3¢ deKThI
OWHIITEHHA. COKpAIllEHWsI pPAa3MEpOB Tella U 3aMEIJICHUS
ITpocTpancTBO M Bpems B BPEMEHU MEXAY JBYMS COOBITHSIMH C TOYKH
CIIEUAJILHON TEOpUHU 3pEHMs]  JBHXKYIIEWCS ~ CHCTEMBl  OTCYETA.
OTHOCHUTEJIBHOCTH. AnanuzupoBath  GopMyny  pEISITUBHCTCKOTO
OHeprus U HMIIYJIbC 3aKOHa CIIOKEeHMs  ckopoctel. I[IpoBoauth
cBOOOTHOM YaCTHLIBI. MBICJIEHHBIE JKCIIEPUMEHTHI, NOATBEPKIAAIOIINE
CBsi3b Maccel U DHEPrUHU noctynatel CTO u ux cnenctBus. Haxoauts B
cBOOOTHOM YaCTHLIBI. KOHKPETHOW CHUTYyallMM 3HaY€HHsI CKOPOCTEMN Tel
DHeprus MoKost B CTO, wuHTepBaJIOB BpPEMEHH  MEXKIY
COOBITUSIMM, JUIMHY Tela, DJHEPrui0 IOKOs
YacTHULBI,  TOJHYKO  DJHEPrul0  YacTHIIbI,
PENSATUBUCTCKUM UMITYJIBC YaCTHIIBL.
3anuchIBaTh BBIPAKEHUE AJI DHEPIMM IMTOKOS U
IIOJIHOW JHEepruu d4actun. HM3marate cyTh
IpUHOMIA  cOoOTBeTcTBUA.  Haxogute B
nutepatype u HHTepHere uHpoOpManuio o
Teopuu 3Qupa, 00 OSKCIEPUMEHTAX, KOTOpPbIE
TIPUBEIN K CO3IaHUIO CTO, 00
OTHOCHUTEJIBHOCTH PACCTOSHUN U NPOMEKYTKOB
BpeMeHH, o Ouorpadpun A. OiHIITElHHA.
Bricka3biBate cBOE MHeHHME O 3HaueHun CTO
JUIsL COBPEMEHHOMN HAyKH. l'otoBuTh
MpPE3eHTAllMM U COOOLICHHS 10 H3yYCHHBIM
TeMaM (BO3MOXKHbIE€ TEeMbl IPEACTaBICHBl B
yueOHHUKE).
Tema 5. KsanrtoBas 41 JaBath ompexneneHue MNOHATUH: (PoTOdPdEKT,
¢pusuka KBaHT, TOK HACBILEHUA, 3aJCpXKHUBAIOLICE
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CBeroBble KBaHTbI (10 u)
[Ipenmer u 3a1a4n
KBaHTOBOI (buzuky.
I'mnoreza M. Ilnanka o
KBaHTax. dotorpdexr.
®oroH. YpaBHeHue A.
OUHINTEHA U1
dororddexra.

OmbiTel A. I'. Cronerona.
3aKOHBI dororddekra.
KopmnyckyinsipHO-BOJIHOBO#
JTyaIu3M. Hudpaxius
JJIEKTPOHOB. JlaBnenue
ceera. Omeiter I H.
Jlebenesa u  C. n.
BasunoBa. CootHouieHue
HEOIPEIEIEHHOCTEN
I'eitzenOepra.

AtomHuas ¢pusuka (10 4)

OnbITHI Pesepdopna.
[TnanerapHast MO/ICITh
CTPOCHUS aroma.

OObsiCHEHHE JTMHEHYaTOro
CIeKTpa  BOJOpOJa  Ha

OCHOBE KBaHTOBBIX
IIOCTYJIaTOB bopa.
CHooHTaHHOE "

BBIHY)KJICHHOE W3JIy4CHHE
ceera. Jlasepsl.

du3zuka aToOMHOIO saApa
(16 9)

Cocras u CTpPOEHUE
aTOMHOro snapa. M3oTomsl.
SAnepusie cunbl. O6MeHHas
MOJEIIb SIEPHOTO
B3aumoseiicteusa. Jledekr
Macchl M DHEPrusi CBS3U
aapa.  PaanoakTHBHOCTB.
Bungt PaAMOaKTUBHBIX
IPEBpALlCHUI  aTOMHBIX
Aanep. PannoaxtuBHOE
U3ITy4EHHE, IpaBuJIa
CMELICHUS. 3aKoH
paZvoaKTUBHOIO paclnaja.
Meronsl HaOMIOAECHUS |
perucTpanuu
JJIEMEHTapHBIX YaCTHL.
Snepusle peakuuy,

HanpsbKeHue, paboTa BbIXOJa, KpacHas TpaHuIla
dbororddexkra. DopMmynupoBarh MpPEAMET H
3a/1la4i KBAHTOBOW (DUBHKH.

Pacmosnasars, HaOIIOIaTh SIBIICHUE
dbotodrddexra. OnuceiBath onbIThl CTOJETOBA.
®opmynupoBars runore3y Ilnanka o kBaHTax,
3aKk0oHBI (poTrorddexTa. AHATU3UPOBATH 3aKOHBI
dotorddekra. 3anuchiBaTh U COCTABIATH B
KOHKPETHBIX CUTYallUsX ypaBHCHUE DUHIITEHHA
st HoTordeKrTa U HAXOAUTh C €ro MOMOUIBIO
HEWU3BECTHbIE  BEJIMYMHBL.  BpluucaaTe B
KOHKPETHBIX CUTYaIUIX 3HAYCHUS
MaKCUMaJIbHOMN KHMHETHYECKOU SHEPIruu
(OTOAIIEKTPOHOB, CKOPOCTH (POTOIIEKTPOHOB,
paboThl BBIXOJA, 3AMHUPAIOLIETO HANpPsSKEHUS,
YaCTOTHl M JUJIMHBI BOJIHBI, COOTBETCTBYIOLIUX
KpacHoW Tpanuine ¢ortodddekra. IIpuBoauTh
MIPUMEPBI HCIIOJIb30BaHUS dororddekra.
OOBSACHATH CyThb KOPIYCKYJISIPHO-BOJHOBOTO
nyanu3zMa. OnuceiBath onbIThl JlebeneBa 1o
M3MEPEHUIO JIaBJICHUS CBETa U OMBITH BaBuiosa
no ontuke. ONHUCHIBATH OMBITH MO AUPPAKIUH
an1ekTpoHOB. DopmynupoBaTb COOTHOLIEHHE
HeonpeaenéHuoctel I'eizenbepra U 0OBICHATH
€ro CyTb.

Haxomute B  nurepatype u  HnHTepnere
nHpopmanuto o paborax Cronerona, Jlebenena,
BaBunosa, Ilmanka, Kommnrona, ne bpoiins.
Beigensate  poib  pOCCHMMCKMX — Y4YEHBIX B
HCCIEAOBaHUM CBOWCTB cBera. llpuBoauth
MpUMEpPhl  OMOJIOTMYECKOTO U XHUMHYECKOTO
NEeUcTBUSL cBeTa. [ OTOBUTH Mpe3eHTAlUu |
COOONICHUS TI0 U3YYCHHBIM TeMaM (BO3MOXKHBIC
TEMBI MIPE/ICTABJICHBI B yUCOHHKE).

JlaBaTh ompeaeneHue MOHATHH: aTOMHOE SIAPO,
SHEPTreTUYECKUIl YPOBEHb, SHEPIUsl MOHU3AIUH,
CIIOHTAHHOE W3ITyYE€HUE CBETa, BBIHYKIEHHOE
U3JIy4yeHue CBeTa. OnuceiBaTh OTIBITHI
Pezepdopna. OnuceiBaTh U CpaBHUBATH MOJIEITH
atroma Tomcona u Pesepdopna. PaccmarpuBars,
WCCHeAoBaTh W ONMHUCHIBATH  JIMHEWYATHIE
CIEKTPHI. DopMynHpOBaATH KBaHTOBBIE
noctynatel  bopa. OOBSICHATH JIMHEWUYATHIE
CHEKTPhI aTOMa BOJAOPO/Ia HA OCHOBE KBAaHTOBBIX
noctynatoB bopa. PaccunuTeiBaTh B KOHKPETHOH
CUTyallUM  4YacTOTy W  JUIMHY  BOJIHBI
ucmyckaemMoro (poToHa Mpu Mepexoje aroMa u3
OJIHOTO CTAallMOHAPHOTO COCTOSIHMSI B JIPYToe,
SHEPIHI0  HMOHHU3AIMU  aTOMa,  BBIYUCIATH
3HAUEHUS PAJAMYCOB CTAIlMOHAPHBIX OpPOUT
3JIEKTPOHOB B aTome. ONKCHIBATh YCTPOMCTBO U
OOBSICHST,  NPUHIUI  JCWCTBHUS  JIA3€POB.
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peakuuu  JeNeHus U
cuHre3a. llennas peakums
neneHust anep.  Snepnas

HHEPreTHKA.
TepMmosiiepHbIi CUHTE3.
IIpumeHeHune AIEpHON

sHepruu. buonoruueckoe
JICUCTBUE PATUOAKTUBHBIX
W3JTyYEHUM.

JJieMeHTapHbIe YaCTHIIbI
(CRY

DJIeMEHTapHbIE  YaCTHIIbI.
DyHIaMEHTAIbHBIE
B3aUMOJCHCTBUS.
Yckopurenu
3JIEMEHTAPHBIX YACTHII

KonTpoubnas pa6ora Ned.
«OCHOBHI CIIeLIMaIbHON
TEOPUH OTHOCHUTEIILHOCTH.
CBeTOBBIE KBAHTED»

KonTpoabnas padora
Ne6. «Dusmka aroma u
aTOMHOTO sanpa.

DJleMEeHTapHBIC YaCTUIIBI

Haxonute B nmutepatype u MHTEepHETE CBEICHUS
0  daxTax, NOATBEPKIAIOMIUX  CIOXKHOE
CTpoeHHuEe aroma, O paboTax YYEHBIX IIO
CO3JJaHUIO0 MOJIEIIN CTPOEHUS aTOMa, ITOJIy4EHHIO
BBIHYKJCHHOTO W3JIydeHUs, O IPUMECHCHHUH
J1a3epOB B HAYKE, MEIUILIVHE, IIPOMBIILICHHOCTH,
ObITY. BblIEnATh poib POCCHHCKUX YUYEHBIX B
CO3JJaHUU U HCIIOJIb30BAaHUHU JIa3epoB. ['0TOBUTH
IPE3eHTAllMM U COOOLIEHHUsS 10 H3yYEHHBIM
TeMaM (BO3MOJKHBIE TEMBbI IIPE/ICTABICHBI B
ydeOHHUKE).

JlaBaTb  omnpenesieHus IOHATUH:  MacCOBOE
YHCJIO, HYKJIOHBI, SIICPHBIE CUJIbI, BUPTyaJIbHBIC
yacTULlbl, JAEePEeKT Macc, OJHEprus CBs3H,
ylenabHas DJHEPrus CBSA3M AaTOMHBIX  SZEp,
PaaMOaKTUBHOCTb, aKTUBHOCTh PaJIMOAKTUBHOIO
BELIECTBA, IEPUOL noJjrypacnana,
UCKYCCTBEHHasl  paJiMOaKTUBHOCTb,  SJCPHBIE
peaKuuH, DSHEPreTUYECKU BBIXOJ  SJIEPHOM
peakuuu, LenHas AJepHas peakuus,
KOXQPUIHMEHT  pasMHOXKEHUS  HEHUTPOHOB,
KpUTHYECKAsl Macca, peakTOpbl-pa3MHOXKUTENH,
TepMmosifiepHas peakuus. CpaBHMBaTh CBOMCTBa
IIpOTOHa M HelTpoHa. OnuceIBaTh IPOTOHHO-
HEHUTPOHHYIO MOJeNb siipa. OnpeaensiTe cocTaB
Sep Pa3IMYHBIX DJIEMEHTOB C IIOMOUIBIO
Tabnuubsl MenneneeBa. M3o0paxxaTe U 4yUTaTh
CXEMBI aTOMOB.

CpaBHuBath CUILY AIEKTPUIECKOTO
OTTAJKWBAaHUSA TIPOTOHOB M CHIy CBS3H
HYKJIOHOB B sjpe. Ilepeuncnars u omnuceiBaTh
CBOMCTBA sZiepHBIX CHIl. OOBSICHATE OOMEHHYIO
MOJIeNb B3auMOJeHcTBUs. Bpruucnars nedext
Macc, DHEPIHI0 CBS3M M YIENbHYIO DJHEPTHUIO
CBSI3U KOHKPETHBIX aTOMHBIX a1ep.
AHanu3upoBaTh CBSA3b yJEINbHON SHEPTUU CBS3H
¢ ycroiuuBoCcThIO siep. llepeuncnsiTe BUIBI
paAMOaKTUBHOIO  pacmaja AaTOMHBIX  sfep.
CpaBHuBaTh cBoOiicTBa aib(da-, 6eTa- U ramma-
U3JIydeHul. 3amuchbiBaTh IpaBuja CMELICHUS
MpU  PaJUOaKTHBHBIX pacnagax. Onpenenstsb
9JIEMEHTHI, oOpasyloliecs B pe3ylbTaTe
PaZoaKTUBHBIX pacmajos. 3anuceIBaTh,
OOBSICHATh 3aKOH PAJAMOAKTHUBHOIO pacraja,
yKa3blBaTh TPaHUIIBI €r0  MPUMEHUMOCTH.
OnpenensiTe B KOHKPETHBIX CUTYalUsAX YHCIIO
HEpACHaBIIUXCS SJE€p, YHUCIO PACHABIIMXCS
anep, Nepuoa  Mojypacmajaa,  aKTUBHOCTh
BeniecTBa. [lepedyncnaTe M OMMCHIBATH METOJBI
HAOJIOACHUST W PETUCTPAllMU 3JIEMEHTapHBIX
gactull. HaOmromate Tpeku anbda-dacTuil B
kamepe Buibcona. PeructpupoBatb siepHbIE
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W3JIy4EeHHUs C TIOMOUIbI0 cuéruuka [eirepa.
OnpenensiTb UMIYJIbC U SHEPTUIO YACTHULIBI IIPU
JIBWDKEHUM B MarHMUTHOM  mose (1o
dotorpadusm). 3anKuChIBaTh SACPHBIC PEAKIIHH.
Onpenenars NPOLYKTHI SACPHBIX — PEAKLMMH.
PaccunTheiBaTh SHEPrUyYECKU BBIXOJ SIACPHBIX
peaKkuuid.

OnuceiBaTh MEXaHMU3MBl JEICHUS siep U
uenHot  spaepHol  peakuuu.  CpaBHUBaTh
SJIEpHBIC U TepMosiJepHble peakinu. OObSICHATh
IPUHLUIBL  YCTPOMCTBA M paboOThl SAIEPHBIX
peakTopoB.  YdacTBOBaTh B  OOCYXKIEHUU
INPEUMYIIECTB M HEJOCTAaTKOB  SACPHOU
SHEPreTHKHU. AHanu3upoBaTh OMACHOCTh
SJIEPHBIX M3JIyYEHUN I JKUBBIX OPraHU3MOB.
Haxonuts B sinteparype u VHTEpHETE CBENEHUA
00 OTKPBITUH IIPOTOHA, HEUTpOHa,
PaaMOaKTUBHOCTH, 0 HOJIy4YEeHU U U
WCIIOJIb30BAHUN  PAJMOAKTUBHBIX  H30TOIIOB,
HOBBIX XMMHYECKHUX JIEMEHTOB. BpIIENATh pOIIb
pOCcCHHCKMX ~ Y4Y€HBIX B MCCIEI0BaHUAX
aTOMHOTO  S1pa, OTKPBITUM  CIIOHTAHHOTO
NeJIeHUsl AJep YypaHa, pa3BUTUU SJACPHOI
OHEPreTUKH, CO3JAHMM HOBBIX H30TONOB B
OUAN (OOBbenMHEHHBI WHCTUTYT SIAEPHBIX
uccnenoBanuii B 1. Jly6ne). T'oToBUTH
Mpe3eHTallMM M COOOLIEHUS M0 HU3YYEHHBIM
TeMaM (BO3MOXHBIE TEMbl IIPEACTaBIEHBl B
yueOHUKe).

JlaBaTh omnpezneneHUE MOHITHNA: aHHUTWIISILNS,
JIENITOHBI, aJJpOHBI, KBAapK, IM0oH. [lepeuncnsath
OCHOBHBIE CBOICTBa JJIEMEHTapHBIX YacCTHII.
BoiaensaTe Tpynmel  3JE€MEHTAPHBIX  YacTHIL.
Ilepeuncnarh 3aKOHBI COXPAaHEHHUS, KOTOPBIE
BBIIIOJIHAIOTCA TPU  MPEBPALICHUSIX YacTHILL.
OnucelBaTh MpoIECCHl AaHHUTWISALUN YacTHLl U
AHTHYACTHI] u POXACHUS AJEKTPOH-
MO3UTPOHHBIX Map. HaseiBaThb M CpaBHUBATH
BUIBl  (YHIAMEHTAJIBHBIX  B3aUMOJEHCTBUI.
OnucelBaTh pojib yCKOpPUTENEH B H3YYEHHH
JJIEeMEHTapHbIX 4YacTull. Ha3piBaTb OCHOBHBIE
BUJbl YCKOPUTENEW JJIEMEHTAapHBIX YacTHILl.
Haxonuts B utepatype u HTEpHETE CBEEHUS
00 UCTOPUHU OTKPBITUS JIEMEHTAPHBIX YACTHII, O
TpEX dTanax B pa3BUTUHU (HU3UKHU AJIEMEHTAPHBIX
gactull. ONUCHIBaTh COBPEMEHHYIO (PU3UUECKYIO
KapTUHy MHpa. [OTOBUTH Npe3eHTalUd U
COOONICHHUS IO U3YYCHHBIM TEMaM.

IMoBTOpenue (39 u)
KonTpoubnas padora Ne/
(uToromas)
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