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PACCMOTPEHO
Ha 3acemannu [IIMO
€CTECTBEHHO-MaTeMAT. [IUKJIa

[Iporokon Ne 1 ot 30.08.2021 1.

Kaace: 10

Yuurean: 'arueBa CBetsiana UOparumoBHa
KoanuecTBo 4acoB B Heemro: 3
KonnuectBo yacos B roa: 105

KoanyecTBO KOHTPOJIBHBIX padoT: 5

KonnvecTBO J1a00paTOPHBIX PadoT: 5

MyHuMnaabHoe 0I01KeTHOe 00111e00pa30BaTeIbHOE YUpeKIeHHEe

cpenHssa o0meodpa3oBaTesibHas mKoJa c. baara

COI'VTIACOBAHO YTBEPKIEHO
3am. mupekTopa mo YBP JIMpeKTOop IIKOJIbI

N.I'. [TapnuamBuIn E.N. Kapenunze
30.08.2021 r. [Tpuxa3 ot 30.08.2021 1. Ne107

PABOYAS NTPOT'PAMMA 11O ®U3UKE

r. Bmagnkaskaz-2021



HOACHUTEJIBHAS 3AITMCKA

Pabouasn npozpamma cocmaejieHa Ha OCHoeée Cﬂedylomux HOpMamueHo-npaeoe6vlx 00Kymeumoe:

- ®enepanbHbiii 3aKoH oT 29.12.2012 N 273-03 (pen. ot 21.07.2014) "O6 obpazoBanuu B Poccuiickoit deaepaunu" (¢ u3M. u o1, Betyi. B cuiy ¢ 01.01.2015);

- @enepalbHBINA TOCYIAPCTBEHHBIA 00pa30BaTENbHBIN CTAHAAPT CPEIHETO O0IIero o0pa3oBaHus, YTBEPKACHHBIH MpukazoM MuHoOpHayku Poccun mpukas ot 17 mas 2012
r. N 413. (ciucok n3MeHsommx 10KyMeHToB (B pea. [Ipukasza Munobpraayku Poccun ot 29.12.2014 N 1645);

- [lpumepHast OCHOBHast 00pa3oBaTeNbHast POrpaMma CpeIHero oo1ero oopasoBaunus, ogodpeHnas denepaabHbIM YIeOHO-METOANIECCKUM 00bETHHEHHEM IT0 00IIEMY
oOpasoBanuto (potokost ot 28 uroHst 2016 1. Ne 2/16-3).

- OcHoBHast oOpa3oBaTebHas Iporpamma cpeanero oouero oopazosanust MBbOY COIlII ¢. banta um. 3. TUHUKAIIBUIH

- Ilpoepamma cpedneeco obugeco obpasosanus no ¢usure. Aemopwoi npoepammst: B.C. Janowxun, O.B. Kopuwynosa / Asmoput.: I1.1. Caenko, B.C. [anowenxos, O.B.
Kopwynosa, H.B. Illaponosa, E.I1. Jlesuman, O.®@. Kabapoun, B.A. Opnos // [Ipoepammul obweobpazosamenvivix yupesicoenutl. @usuxa. 10-11 knaccor — M.:
Ilpocsewenue, 2011 2

Yu4ebHO - MeTONMYECKHH KOMILJIEKC:

Yueonuk: @uszuka: yuebnux ona 10 knacca odoweobpasosamenvuvix yupesicoeHuil.: 6azosuiii yposens/ I A Makuwes, b.5.byxoeyes, H.H. Comckuii; noo pedaxyuetl
B.U.Hukonaesa, H.A. Ilapghenmuesoii, M.: IIpoceewenue, 2017 .

JAuaakTudeckne MaTepuaibl:
1. Tuxomuposa C.A. @usuxa. Pabouas mempaos. 10 knacc: yuebd. nocobue 0ns yuawuxcs ooueopazosam. yupescoenuil.- M.; Muemosuna, 2012
2. Al Poimxesuu Cooprux 3adau no ¢usuxe ons 10-11 knaccos, M. [pogha, 2011 e.

MartepuaJibl 11 padoyeid nporpaMmmMbl ypokoB ¢usuku (10 kiacc) cocraBjieHbl HA OCHOBE:
e  NPUMEPHOI MPOrpaMMbl IO PHU3HKE OCHOBHOTO o01Iero oopazosanus (cocrasutenu: 0. 1. luk, B. A. KoposuH)

e (enmepanpHOTO MEepedHs YIeOHUKOB, PEKOMEHIOBAHHBIX MHUHHUCTEPCTBOM 00pa3oBanus Poccuiickoii Denepannun K UCIIOIH30BAaHUIO B 00pa30BaTEILHOM MPOIIECCE B
o01meo0pazoBaTenbHbIX yupexkaeHusx Ha 2020-21 yueOnslii rog,

e aBTOpCKOI mporpamMMmel «Dusuka, 10 — 11», aBt. I'. SI. Maxures.

Pabouas nmporpaMma coeiiCTBYEeT COXPaHEHHUIO €IMHOTO 00pa30BaTEILHOIO MPOCTPAHCTBA, HE CKOBBIBAs TBOPUECKOW MHUIMATUBEI YUUTEIS, TPEIOCTABIISICT IIMPOKHE
BO3MOXKHOCTH JJISl PeATH3AINN PA3ITNIHBIX MOIX0A0B K TOCTPOSHHUIO Y4eOHOTO Kypca.

du3uKa Kak HaykKa 0 HanOoJsee 00X 3aK0HaX MPUPOIBI, BRICTYIIAs B Ka4eCTBE yUEeOHOTO MpeMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJIaJl B CHCTEMY 3HAHUH 00
oKpyKaromem Mupe. OHa packpbIBaeT poJib HAYKH B SKOHOMHYECKOM M KYJIbTYPHOM Pa3BUTHH OOIIECTBA, CIIOCOOCTBYET (POPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO
MHUPOBO33peHus. s perenus 3aga4 GopMUPOBaHKS OCHOB HAYYHOTO MHUPOBO33PCHUS, Pa3BUTUSI HHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH U MO3HABATEIILHBIX HHTEPECOB



IIKOJIbHUKOB B IIPOIECCC N3YUCHUA (1)I/I3I/IKI/I OCHOBHO€ BHUMAHME CIICAYCT YACIATH HE NIE€pCaade€ CyMMBbI T'OTOBBIX 3H3HI/II>1, a 3HAKOMCTBY C MC€TOJaM1 HAY4YHOI'O ITO3HAHUA
OKPYXarouIero Mmupa, rmoCTaHOBKE HpO6J’I6M, Tpe6y}01u1/1x OT y4daluxcs CaMOCTOSITEIIbHON ACATCIIBHOCTH 110 UX PA3PCHICHUIO. O3HaKOMJICHHE IIKOJIBHUKOB C METOAAMU
HaY4YHOI'O MO3HAHUA MPEATIoIaracTcs MpoBOAUTE IPU U3YUCHUU BCEX pa3€IOB Kypca (1)I/I3I/IKI/I, a HC TOJIBKO ITPpU U3YyUYCHUU CIICHHUAJIIBHOI'O pa3aciia «®Du3nKa u METOAbI
HaYy4YHOT'O IMO3HAHUA».

I'ymanuTapHOe 3HaueHNE (PU3UKH KaK COCTABHON YacTH 00IEro 00pa30oBaHUU COCTOHUT B TOM, YTO OHA BOOPY’KAET IIKOIBHUKA HAYYHBIM MEMOOOM
nO3HanuA, TIO3BOJIIOUINM NOIYy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPY’KaIOIIEM MHUPE.

3uanue usuueckux 3aKoH08 HeOOXOOUMO O U3YUEHUs Xumuu, buonioeuu, uzuueckoll ceoepapuu, mexuonocuu, ObIK.

Kypc ¢usuku B nanHoit paboueil mporpaMmme cpegHero oouero o0pa3oBaHus CTPYKTYpPUPYETCsl HA OCHOBE (PU3NYECKUX TEOPU: MEXaHUKA, MOJICKYJIsIpHast (pu3uKa,
JIEKTPOIMHAMUKA, 3JIEKTPOMAarHUTHbIC KOJIeOaH!sl U BOJIHBI, KBAHTOBAs (hU3HKA.

HN3yuyenue ¢pusuxu B 10 kiiacce Ha NPOoPUWILHOM YPOBHE HANPABJICHO HA JOCTHKEHHE CJeYIOLIUX LeJIeii:

1.

[N

—_

0ceoeHue 3HAHUIL
0 METOAaX HAYYHOT'O IMO3HAaHUA IIPHUPOIBI,

0 COBpPEMEHHOM (hU3NYECKON KapTUHE MHpa: CBOMCTBAX BEIIECTBA U IOJIS, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, JTMHAMUYECKUX M CTATHCTUYCCKUX
3aKOHaX , JIEMCHTAPHBIX YacTUIAX U (PYHTAMECHTAIBHBIX B3aUMOJICHCTBUSIX, CTPOCHUH U SBOJIFOLINU BeeleHHol;

3HAKOMCTBO C OCHOBaMH (bYH,Z[aMeHTaHLHBIX (1)I/I3I/I‘-ICCKI/IX TCOpI/IfI — KJIaCCHYECKOM MCXaHHKH, MOJ'ICKy.HHpHO—KI/IHCTI/ILIeCKOﬁ TCOpHUHU, TCPMOJUHAMUKH, KJIaCCUYECKOU
DJICKTPOJAUHAMUKU, CHeI.IHaJ'ILHOﬁ TCOPHUHU OTHOCUTCIIBHOCTH, 3JICMCHTOB KBaHTOBOMU TCOpUU;

os1adeHue ymenuamu

npoeoéumb Ha6Jli00€H1/l}l, niaaHupoeseantsb U 6blNoOJIHANb IKCNEPUMEHNbL, 06pa6amb16amb pesyibmamaol uSMepeHuﬁ, 8bLOBUSANb 2UNOMNE3bL U cmpoums .MO()e./lu,
ycmadnaeausantb cpanuybl UX nPpUMEeHUMOCmu,

paszeumue ¢ npoyecce:
peuieHust GU3MUECKUX 3a/1ad U

CaMOCTOSATEIHHOTO IPHOOPETEHNST HOBBIX 3HAHUA,
BBINOJIHEHUS 3KCIIEPUMEHTAJIBHBIX HCCIIC0BaHNH,

[TOJIFOTOBKH JIOKJIJIOB, pe)epaToB U APYrUX TBOPUYECKUX PabOT;

eocnumanue



o y6e)KI[eHHOCTI/I B HGOGXO}II/IMOCTI/I 000CHOBBIBATE BBICKAa3bIBACMYIO MO3UIUIO, YBAXKUTCIbHO OTHOCUTHLCA K MHCHUIO OIIIOHCHTA, COTPYAHNYATh B IPOLECCE
COBMCCTHOT'O BBIITIOJIHCHHA 3a1a4,

° TOTOBHOCTH K MOpaHLHO-BTI/I‘-ICCKOﬁ OIICHKC HCIIOJIb30BaHUs HAYYHBIX ,Z[OCTH)KCHHfI; YBaXCHUS K TBOPpLAM HAYKU U TCXHUKHU, O6CCHC‘{I/IBa}0H_[I/IM BCAYIYIO POJIb
(1)I/ISI/IKI/I B CO3IaHNU COBPEMEHHOT'O MUpPa TEXHUKH,

N —

HCII0JIb30BaHNe IPHOOPETEHHBIX 3HAHUI M YMEHUH st OObSICHCHHUS

e SBJICHUU NIPUPOIBI,

e  CBOICTB BCIIIECTBA,

e  IPUHIUIIOB Pa0OThI TEXHHUUYECKUX YCTPOUCTB,

e pemicHus (PU3MYSCKUX 33]1a4,

e  CaMOCTOSTEIBHOTO MpUoOpeTeHUs: HHPOPMALIUU (PU3UUIECKOTO COCPKAHUS U OLICHKU JIOCTOBEPHOCTH,

e  HCIIOJIb30BAaHUSI COBPEMEHHBIX MH(POPMAIIHOHHBIX TEXHOJIOTHH C LIEJTBIO MOUCKA, NEPEPadOTKH U NPEAbIBICHUS yueOHON M HAYyYHO-TIOMYJISIpHON HH(OpMaIUU 110
¢busuke;

Pabouast mporpamma npemycMarpruBaeT (GOpMHPOBAHUE Y MTKOJIHHIKOB OOIMICYUCOHBIX YMEHUN M HABBIKOB, YHUBEPCAIBHBIX CIIOCOO0B JAEATEIBHOCTH M KITFOYCBBIX
KOMIIETEHIINH.

TIpuopuTeTaMu AJ151 MIKOJLHOI0 Kypca (pU3MKH HA 3TAale CPeAHEero od1ero 06pa3oBaHus siBJISIOTCH:
Tosnasamenvhas dessmenbHOCHb.
e  WCIOJIB30BAHUE TS MIO3HAHUS OKPYXKAIOMIETO MUPa Pa3InIHbIX €CTECTBEHHOHAYYHBIX METO/IOB: HAOIIOICHIE, H3MEPCHUE, IKCTICPUMEHT, MOICTHPOBAHNE;
e (opMHpOBaHWE YMEHHUI pa3nnyarh (PaKThl, TUIIOTE3bI, IPHUUHBI, CIIEACTBHUS, JOKA3aTEILCTBA, 3aKOHBI, TEOPHH;
e  OBJIAJICHUE aJICKBATHBIMHU CITOCOOAMHE PEIICHUS TEOPETUICCKUX U SKCIIEPUMEHTATLHBIX 3371a4;
e MPHOOPETEHHE OMBITA BBIABMIKCHUS THIIOTE3 [T OOBSICHCHUS M3BECTHRIX (DAKTOB M OKCIIEPUMEHTATHHOMN MPOBEPKH BBIIBUTACMbIX THIIOTES.
HnpopmayuonHo-KOMMYHUKAMUBHAST OesIMETbHOCTb!
e  BIIAJICHHEC MOHOJOTHUYCCKON U AUATOTHYECKON peubio. COCOOHOCTh MOHUMATE TOUKY 3pEHHS COOCCEAHNKA ¥ MTPU3HABATH MIPABO HA WHOE MHEHHE;
e KCIIOJIb30BAHUE JIJIs PEIICHHS TO3HABATEIbHBIX M KOMMYHHUKATHBHBIX 3a/1a4 PA3TUUHBIX HCTOYHUKOB HH(POPMAIHH.
Pecghrexcusnas desmenvHocmy:

° BJIAACHNUEC HABbIKaMHW KOHTPOJISI U OLICHKH CcBOCH ACATCIIBHOCTH, YMCHHUEM NIPCABUICTh BO3MOKHBIC PE3YJIbTAThl CBOUX HeﬁCTBHﬁZ



e  OpraHm3alnys y4eOHOU JAeSTeNILHOCTH: IOCTAHOBKA LIEJIH, ITAHUPOBAHUE, ONPE/IelICHHE ONTHMAIBHOTO COOTHOLICHUS 1IN U CPEJICTB.
MecTo npeamMeTa B y4eOHOM IJIaHe
B yue6HoM tuiane MBOY COIII ¢. Banra otBomut 105 "acoB [uist 00s13aT€ILHOTO U3yUeHUS (PU3UKU HA 0A30BOM YPOBHE CTYIICHH CPEJIHETO O0IIEro o0pa3oBaHus 13

pacuera 3 y4eOHBIX Haca B HEZIEIIO.

1. TPEBOBAHUNA K YPOBHIO
[NOATI'OTOBKHU BBIITYCKHHUKOB

O0s13aTenbHBIC PE3yIbTAThI N3YUEHHUs Kypca « DU3uKay MmpuBeIeHbI B pazjieie « TpedoBaHU K YPOBHIO MOJITOTOBKH BBITYCKHHKOBY, KOTOPBINA MOIHOCTHIO COOTBETCTBYET
cTaHaapty. TpeboBaHUs HAMIPABJICHBI HA PEaTU3AIUIO IEATEIFHOCTHOTO U JINYHOCTHO OPUEHTUPOBAHHOTO MTOIX0/I0B; OCBOCHHUE YUAIIUMUCS WHTEIUICKTYATbHOU U
[IPAKTHYECKOM JICATEILHOCTH; OBJIAJICHUE 3HAHUSAMHU U YMEHUSIMH, HCOOXOIUMBIMH B TIOBCETHEBHOMW KU3HH, TIO3BOJISIOIIMMU OPUCHTUPOBATHCS B OKPYIKAIOIIEM MUPE,
3HAYUMBIMH JIJIs1 COXPAHEHHUST OKPY’KAIOIIEH Cpellbl 1 COOCTBEHHOTO 370POBBSI.

PyOpuka «3HaTh/IOHMMATh» BKJIIOUAEeT TPEOOBaHUS K yUeOHOMY MaTepually, KOTOPbIH YCBaMBACTCS U BOCHIPOU3BOANTCS yYAIIUMHCS. BBITYCKHUKY JOKHBI TOHUMATh
CMBICIT H3y4aeMbIX (PU3NYECKUX NOHATHH, PU3NIECKUX BEIUYHH U 3aKOHOB.

Py6pm<a «YMeTh» BKITFOUACT Tpe6OBaHI/I$I, OCHOBAHHBIX Ha 00JjIee CII0KHBIX BUIax ACATCIbHOCTHU, B TOM YHCJIC TBOp‘IGCKOﬁ: OIIMCBIBATH M OOBICHSITH (1)I/I3I/I‘IGCKI/IC SABJICHUA
M CBOICTBA TCJI, OTJIMYAaTh TMIIOTC3bI OT HAYYHBIX Teopnﬁ, JACJIaTh BbIBOABI HAa OCHOBAHUHW SKCIICPUMCHTAJIIbHBIX JAHHBIX, IPUBOAWUTL NPUMEPHI ITPAKTUYICCKOT'O
HCIIOJIb30BaHMs MOJYUCHHBIX 3HaHHﬁ, BOCIIPUHUMATB U CAMOCTOSATCIIbHO OLICHUBATDH I/IH(I)OpMaLII/IIO, COACPIKAIILYIOCA B CMI/I, I/IHTepHeTC, HAY4YHO-TIOITYJIAPHBIX CTATbhIAX.

B pyOpuke «lcmonp30BaTh IproOpeTeHHBIC 3HAHUS M YMEHHS B IPAKTHYECKON AESITEILHOCTH U TTOBCETHEBHON YKU3HMY» TPEICTABICHBI TPEOOBAHISI, BEIXO/IAIINE 32 PAMKHI
y4e0HOT0 TpoIiecca 1 HalleIeHHbIEe Ha PEelIeHHe pa3HOO0Pa3HbIX )KU3HEHHBIX 3a/1a4.

3HATH/MOHUMAThH
e  OCHOBHBIC TIOJIOKEHHS N3y9aeMbIX (PU3NUECKUX TEOPUI M UX POIb B POPMHUPOBAHUN HAYIHOTO MHUPOBO33PEHUS;
e GKJIAO POCCUIICKUX U 3aPYDEIHCHBIX YUEHBIX, OKA3ABIINX HAUOOJIbIIICE BIUSHUE HAa Pa3BUTHE (DU3HKH;
e yMeTh

o HPUBOOUMb NPUMEDPHL ORI OB, WILTIOCHPUPYIOWUX, UTO: HAOIFOJICHUS 1 SKCIIEPUMEHT CITy’KaT OCHOBOH JUIsI BBIJIBMOKEHUS TUTIOTE3 U MIOCTPOCHUS HAYYHBIX TEOPHUH;
AKCIIEPUMEHT MTO3BOJISIET IPOBEPUTH UICTUHHOCTh TEOPETUYCCKUX BBIBOJIOB; (DU3MUYECKAsl TEOPHUS Ja€T BO3MOKHOCTh OOBSICHATH SIBJICHUS IIPUPOJIbI U HAYYHBIEC (DAKTHI;
(bmzngeckas Teopus O3BOJISET MPEICKA3hIBATH €I HEN3BECTHRIC ABJICHHUS U X 0COOCHHOCTH; TIPY OOBSICHEHWH MIPUPOAHBIX SBJICHUN UCTIONB3YIOTCA (hN3UUIECKHe
MOJIEJIH; OJIMH U TOT K€ MPUPOIAHBIN 00BEKT WK SIBJICHUE MOYKHO HCCIICA0BATh HA OCHOBE MCIIOJIb30BAHUS Pa3HbIX MOJIENIeH; 3aKOHBI (DU3UKH U (PU3NIECKUE TCOPUH
HMMEIOT CBOY OIIPEJICIICHHBIC I'PaHUIIbl IPUMEHUMOCTH;

® onucvieams YyHOAMEHMATIbHbIC ONbIMYL, OKA3AGUILE CYU{ECHIBEHHOE 6IUARIE HA PA36UmMUe PUIUKU;
®  HNPUMEHAMb NOIAYYEHHbIE SHAHUA 0J1A PeUleHUs Pu3nuecKux 3a0au;
e TIPEICTABIATH PE3yJbTAThl U3MEPEHUH C YUETOM HX MOTPEIIHOCTEN;

®  GOCHPUHUMAMDb U HA OCHOGE NOJIYUEHHBIX 3HAHUI CAMOCHOAMENbHO oyenueams MHHOPMALIUIO, colepxallytocs B coodmenusx CMU, HaydHO-NOMY ISIPHBIX
CTaTBSIX; UCHOB306aMb HOBbIC HH(POPMALMOHHBIC TEXHOJIOIMH /ISl TOUCKA, 00padOTKU U MPEAbIBICHUS HHPOPMALUY 110 (PU3UKE B KOMIIBIOTEPHBIX 0a3ax JAaHHbBIX U
ceTsx (cetu Murepnera);



o HCIOJIB30BATh npnoﬁpeTeHHMe 3HAHUA U YMECHUSA B HpaKTH'leCKOﬁ JCATCJIbHOCTH U HOBce}IHeBHOﬁ JKM3HH J1JIA:

° obecrneueHuss 6E€30MACHOCTH JKUBHEACATCIBHOCTU B IPOUECCE UCIIOJIb30BAHUA TPAHCIIOPTHBIX CPEACTB, OBITOBBIX 3J'IeKTpOHpH60pOB, CpCACTB paJguo- 1
TeJ'ICKOMMyHI/IKaLII/IOHHOﬁ CBsI3U,

e  aHaNM3a U OIEHKH BJIMSHUS Ha OPTaHW3M YEIIOBEKa U IPYTHe OPTaHNU3MEI 3arpsi3HEHHS OKPYKAIOIIEH Cpebl;
e  PAIMOHAIBLHOI'O MPHUPOJIOIOIE30BAHUS M 3aIUTHI OKPYIKAIOIICH CPEIbI;
e  OmpeaeNeHUs] COOCTBEHHOM MO3HITHH IT0 OTHOIIICHHIO K AKOJIOTHYECKIM Tpo0OieMaM 1 TIOBEICHUIO B IIPUPOIHOM CPEICTB.

Conep:xaHue Kypca

10 kaace

Mexanuka (46 yacos)

dusuka — Hayka o npupoje. Hayunble MeTobl HO3HAHUS OKPY’KAIOILEro MUPa U UX OTIAMYMS OT APYTMX METOJOB IO3HaHMA. Ponb 3KciepuMeHTa 1 Teopuu B IpoLecce
MO3HAHUSI TPUPOABL. Modenuposanue guszuvyeckux asienuil u npoyeccos. Hayunsie runotessl. Pusnueckue 3akoHbl. Puzndeckue Teopun. I panuyvl npumeHumocmu
Qusuyeckux 3axonos u meopuil. [punyun coomsemcmeus. OCHOBHBIC JIEMEHTBI (PH3MUECKON KapTHHBI MHUpa.

MexaHnndeckoe JABHIXKCHHUC U €I'O BUBI. OTHOCHUTEIIFHOCTh MEXaHUYECKOI'0 JBUKCHUA. HpHMOJ'II/IHGI\/’IHOG PaBHOYCKOPECHHOEC IBUKCHUE. HpI/IHI_II/Il'I OTHOCHTEIbHOCTH [ ammies.
3aKOHBI JUHaMUKU. BCCMI/IpHOC TSATOTEHUE. 3aKOHBI COXpaHCHHUA B MEXAHUKE. HPQOCK(IS’(lmeJZbH(lﬂ CUNA 3AKOHOB KIACCUYEeCKOU Mexanuku. Vcnonv3oeanue 3aK0H08
MexaHuKu 0 00bACHEeHUsL O8UNCCHUSL HeOeCHbIX meil U OISl paszeumusl KOCMU4YEeCKUx uccae0o8anull. FpaHZ/IZ//bl npumeHumocmu KILACCUYECKOU MEXAHUKU.

Hemoncmpayuu

3aBUCHMOCTb TPACKTOPUH OT BEIOOpa CUCTEMBI OTCUETA.
[Tagenue Ten B BO3/1yXe U B BaKyyMe.

SIBneHne nHepIUY.

CpaBHeHME MacC B3aMMOCHCTBYIOIINX TE.

Bropoii 3akon HetoTona.

Hsmepenue cui.

CnoxxeHue cui.

3aBUCHMOCTB CHJIBI YIPYTOCTH OT Aedopmanuu.

Cuibl TpeHusl.

VcnoBus paBHOBECHA TCII.



PeakTnBHOC NBUKEHHE.

[lepexos MOTEHIMAIBHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Jlabopamopnuie padbomot

1. I/IsyquHe ABWIKCHUS TCJI IO OKPYKHOCTH 11O/ JICHCTBUEM CHUJI YHOPYTroCTH U TAKCECTU.

2. N3yueHne 3akoHa cOXpaHEHHs MEXaHWYECKON SHEPTUH.

B pesynemame usyuenusa gpuzuxu na npogunbHom ypogne yueHuK 00axucen

3HATH/MIOHUMATH

1.

yMeThb

A

cmbicn nowsamuii: Gru3ndecKoe sABICHUE, GU3NUeCKas BeJIMUNHA, MOJIC/b, THIIOTE3a, IPUHIIKII, IOCTYJIAT, TEOPHUs, IIPOCTPAHCTBO, BPEMS, MHEPIIUAIbHAs CUCTEMA
oTcueTa, MaTepuaabHask TOUKa, BEIECTBO, B3aUMOJICHCTBHE, PE30HAHC, IIaHETa, 3BE3/1a, TajJakTuka, Beenmennas;

CMbICIT t[)u3uuec1<ux geludun: TICPEMCIICHUE, CKOPOCTh, YCKOPCHHUE, MacCa, CHUJia, JaBJICHUC, UMITYJIbC, pa60Ta, MOIIHOCTb, MCXaHNYCCKasd SHCPIHUd, MOMCHT
CHUJIbIL, IEpHUO, 4aCTOTA, aMILIMTy1a KOH€6aHHfI, JJIMHA BOJIHBI,

CMBICTI PU3UYECKUX 3AKOHO06, NPUHYUNO0E U nocmyaamog (HOopMyITUPOBKa, TPAHMIBI IPUMEHUMOCTH): 3aKOHBI AMHAMHUKH HbI0TOHA, IPUHINI OTHOCUTEIEHOCTH,
3akoH [lackais, 3akoH ApxuMena, 3akoH ['yka, 3aKOH BCEMHPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS SHEPTUH, HMITYJIECA,0CHOBHBIE MTOJIOKEHUS U3y4acMbIX
(U3NUECKIX TEOPHUI U UX POJb B GOPMHUPOBAHMH HAYYHOTO MHUPOBO33PEHUS;

6K1A0 POCCUTICKUX U 3aPYOeHCHBIX YUEeHbIX, OKa3aBIINX HanOObIee BIUSHUE HA Pa3BUTHE (DU3HKH;

ORUCHIBAMY U O0BACHAMD PE3YNbMAambl HAOII00CHUTl U IKCREPUMEHMO6: HE3aBUCHMOCTh YCKOPEHHSI CBOOOAHOTO MaieHHs OT MacChl Ma IaroIIEeTo

TeJa; HPUGOOUNb RPUMEPDL ONBIMO08, UILIIOCHMPUPYIOU{UX, YTO: HAOIIOACHNS U SKCIIEPUMEHT CITy’KaT OCHOBOH JIJISl BBIABIKEHUS TUTIOTE3 U TIOCTPOSHHS HAYIHBIX
TEOpHii; SKCIIEPIMEHT TI03BOJISIET MTPOBEPUTH HCTHHHOCTH TEOPETHYECKUX BBIBOJIOB; (PH3MUECKasi TEOPHS JaeT BOZMOKHOCTh OOBSICHATD SBJICHHS TPUPOJIBI U
Hay4yHbIC (haKThl; (PU3MYECKAs TEOPUs MO3BOJISICT MPEICKA3BIBATh CIIE HEU3BECTHBIC SBJICHHUS U X 0COOCHHOCTH; TIPU OOBSICHEHUH MPUPOIHBIX SBICHUIN
WCHIOIB3YIOTCS (PU3MUECKUe MOJCITU; OJJUH U TOT K€ MPUPOIHBINA 00BEKT WIIH SBICHHE MOKHO UCCIICJIOBATh HA OCHOBE UCIIOIB30BAHUS PA3HBIX MOJICIICH; 3aKOHBI
¢u3nKn 1 GU3NIECKHE TEOPHH UMEIOT CBOM OIPE/IeIeHHBIC TPAHHIIBI TPUMEHUMOCTH;

onucvigams yHOAMEHMATbHBIE ONLIMDBL, OKA3AGUINE CYWIECINGEHHOE 8TIUIHUE HA PA36UmMUe PUUKU,
HPUMEHAMb NOJIYUEHHble 3HAHUA 0J1 PeleHUsl Pu3UUecKux 3a0ady;
onpedenamsp: XapakTep GU3NIECKOTO Iporiecca 1o rpaduxy, Tabmuie, hopmyIe;

u3sMepaAms: CKOPOCTh, yCKOPEHUE CBOOOIHOTO Ma/ICHNS; MacCy Tela, INIOTHOCTh BEIIECTBA, CUITy, pPab0Ty, MOITHOCTh, SHEPTHIO, KO3()(HUINEHT TpeHUS
CKOJIb)KEHHUSI, TPEJICTABIISATh PE3YIbTAaThl N3MEPEHUH C YUETOM HX MOTPEIIHOCTEH;

npueo@umb npumepsl npAKMUUECKO20 NPUMEHEeHUA qbu3ultec1(ux 3HAHUI: 3aKOHOB MEXaHHUKH, B OHCPICTUKE,

60CNPUHUMAMb U HA OCHOBE NOIYYUEHHBIX 3HAHUI CAMOCIMOAMENbHO oYeHusams NHHOPMALHIO, cojepxKalytocs B coobmennsax CMU, Hay4HO-TOMyIIpHBIX
CTaThsX; UCHOIb306amb HOBbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIONCKA, 00paOOTKH 1 MPEIbABICHNS HHPOPMAIINH 1O (PU3HKE B KOMITBIOTEPHBIX 0a3ax




NaHHBIX U ceTsx (cetn MHTEepHETA);
HCMO0JIb30BaTh MPHOOPEeTEHHbIE 3HAHUS U YMEHHS B IPAKTHYECKOH AeATeJIbHOCTH M TMOBCETHEBHOM KM3HU IS

1. obecneueHus 6€30MACHOCTH KHU3HEACATEIEHOCTH B MPOIIECCE UCTIOIB30BAHUS TPAHCIIOPTHBIX CPEJICTB, OBITOBBIX AJIEKTPONPHOOPOB, CPENICTB Palnuo- U
TEJIEeKOMMYHHMKAIIMOHHOM CBSI3U;

2. aHanmu3a u OIICHKU BJIMAHUA HAa OPTraHU3M YCJIOBCKA U APYTUC OPTraHU3MBbI 3arpsA3HCHUA Opr>KaIOI].ICﬁ CpeabIl;
3. paOHAJIBHOT'O IMTPUPOAOIIOJIB30BAHUS U 3alIUTHI oxpyxcaromeﬁ CpeabIl;

1. ompeneseHusi COOCTBEHHOM MO3ULMHU 10 OTHOIIEHHMIO K IKOJIOTMYECKHM NPodeMaM M OBeIeHUI0 B IPUPOIHOI cpeje.

Mouekyasipaas ¢pusuka (20 yacon)

BoO3HUKHOBEHHE aTOMHUCTUYECKOM TUIIOTE3bl CTPOSHUS BEIIECTBA U €€ IKCIIEPUMEHTANIBHBIC JIOKa3aTeIbCTBA. AOCOIFOTHAS TEMIIepaTypa Kak Mepa Cpe/iHel KHHETUYSCKON
SHEPTHUH TEIUIOBOTO JIBM)KEHUS YaCTHI] BemecTBa. Modens udeanvroeo eaza. Jlapnenne ra3a. Y paBHEHUE COCTOSHUS HIeATbHOTO ra3a. CTpoeHHne U CBONCTBA KUAKOCTEH 1
TBEPIBIX TEII.

3akoHbI TepMOaUHAMUKH. [Iops0ok u xaoc. Heobpamumocmos menioguix npoyeccod. TennoBble IBUTATEIN U OXPaHa OKPY>KAIOMIEH CPeIbL.
Hemoncmpayuu

Mexanudeckast MOJIeTTbh OPOYHOBCKOTO TBUYKCHUSI.

M3meHeHne naBneHus ra3a ¢ Hi3MEHEHUEM TeMIIepaTyphl IIPU TOCTOSHHOM 00BEME.
W3meHeHue oObeMa raza ¢ Hi3MCHEHHUEM TEMIIEPATYPhI IPH MOCTOSTHHOM JIaBJICHUH.
W3meHeHue oObeMa raza ¢ M3MEHEHHEM JIABJICHHS ITPH [TOCTOSIHHON TeMIieparype.
Kunenue BosbI py MOHMKEHHOM JIaBJICHUU.

YeTpolicTBO ICUXPOMETPA U TUTPOMETPA.

SIBneHnEe NOBEPXHOCTHOTO HATSHKCHHUSI SKUIKOCTH.

Kpucrammmueckue u amopgHbIe Tela.

OOBbeMHBIC MOJIENIN CTPOCHUST KPUCTAILIOB.

Mopgenu TerIoBLIX ABUTaTEICH.

Jlabopamopnvie pabomut

3. OnsiTHas npoBepka 3akoHa [ eif-Jltoccaxa.

B pesynemame usyuenusa puzuxu na npounbHom ypogne yueHuK 00axucen




3HATH/TIOHUMATDh

1.
2.

yMeTh

A

~

cmbicat nonamuii: Gu3NIecKoe sBIeHUE, Pr3ndeckas BeIUIUHA, MOJIEITh, THIIOTEe3a, IPUHIIHIL, TTOCTYJIAT, TEOPHS, BEIIECTBO, B3aUMOICHCTBHE, UACATBHEIN a3, aToM,

CMbICIL qbu3uttec1<ux 6e/iu4uH:> BHYTPCHHAA SHECPIHd, CPCAHASA KUHECTUYCCKAA SHEPTUA YaCTUILl BCIICCTBA, a0coroTHAs TeMIICpaTypa, KOJNMYCCTBO TCIIOThI, YACIIbHAA
TCIUIOCMKOCTD, YACIIbHAA TCIIJIOTAa napoo6pa3OBaHH;1, YAcCabHasA TCIJIOTA IIJIABJICHUA, YACIbHAA TCIJIOTA CTOpaHus,

CMBICTI hu3uYecKux 3aKOH06, NPUHUUNOE U nocmyaamoe (PopMyITUpOBKa, TPAHUIBI IPUMEHUMOCTH): IPUHLIUII CYIIEPIIO3ULIUH, OCHOBHOE ypaBHEHHUE
KMHETHYECKOI TEOpHUHU ra30B, ypaBHEHUE COCTOSHUS UCaIbHOTO I'a3a, 3aKOHBI TEPMOJUMHAMUKH,; OCHOBHBIC ITOJIOKEHHS U3yJaeMbIX (PU3HYECKUX TEOPHH U UX POJIb
B (OPMUPOBAHUN HAYYHOTO MHPOBO33PEHHS;

6KJ1A0 POCCUIICKUX U 3apyOeXHCHBIX yueHbIX, OKa3aBIINX HanOOoJbIlIee BIUSIHNE HAa Pa3BUTHE (DHU3HKY;

Onucvl6amy U 00bACHAMS Pe3yabmamol HAOIIVOCHUI U IKCHe-PUMEHMO06: HaTPEBAHKE ra3a IPU ero ObICTPOM CIKATUH U OXJIaXKIEHUE IPH ObICTPOM PaCIIMPEHHH;
NOBBIIIICHNE JTABJICHHS T'a3a IPU €ro HarpeBaHUM B 3aKPHITOM COCY/JIe; OPOYHOBCKOE JBIKEHHUE;

npueoOUmMs NPUMEPLL ONBIM OB, UTLTIOCMPUPYIOUUX, YTO: HAOIIOACHNS U SKCIIEPUMEHT CITy>KaT OCHOBOH JIJISI BBIABM)KCHUS THITOTE3 W TOCTPOSHUS HAYIHBIX TEOPHI;
9KCIIEPUMEHT TTO3BOJISIET IPOBEPUTH UCTUHHOCTH TEOPETUIECKIX BHIBOJIOB; (DM3MUECKasi TEOPHUs Aa€T BO3MOKHOCTh OOBSICHATD SIBJICHHS TPUPOBI M HAYYHBIE (DAaKTHI;
(hm3nyeckas Teopus MO3BOJISCT MPEIICKA3BIBATh €I HEM3BECTHBIC ABJICHHUS U X OCOOCHHOCTH; TIPU OOBSICHEHUU MPUPOJIHBIX SBJICHUN UCIIONB3YIOTCS (PU3UYCCKHUEC
MOJICJIH; OJIMH U TOT )K€ MPUPOIHBIN 00BEKT WK SBJICHUE MOXHO UCCIICAOBATh HA OCHOBE HCIIOJIb30BaHUS PAa3HBIX MOJIENICH; 3aKOHBI (PU3UKU U (PU3UICCKUE TCOPHH
MMEIOT CBOY OTIPENIEIICHHBIE TPaHUIIBl TIPUMEHIMOCTH;

ONUCHIBAMb (YHOAMEHMATbHBLE ONBIMbBL, OKA3ABUIUE CYUeCMBEHHOe GNUSIHIE HA PA36UMUe DUIUKU,
NPUMEHSIMb NOTYYEHHbLE 3HAHUS OJIs1 Pelenuss PUUYECKUX 3400y,
onpeodenams: Xapaktep (HHU3NIECKOTO Mporiecca 1Mo rpaduky, Tabmure, popmyire;

u3MepAmb:, BIIAXKHOCTh BO3/yXa, YEIbHYI0 TEIUIOEMKOCTb BEILECTBA, YAEIbHYIO TEIUIOTY IUIABJICHU JIb/1a; IPEICTABIATE PE3YJIbTAThl U3MEPEHHH C y4eTOM UX
MOTPEIIHOCTEN;

npueodumb npumepsl npaKkmuiecKo2co NPUMeEeHenus dmsuuecm{x 3HaHUL: TEPMOJMHAMUKHU B SHCPI'CTUKE,

eocnpunumMams U Ha OCHO6€ nOJ1y4YeHHblX 3HAHUL CAMOCHOAMEIbHO oueHueamo I/IH(i)OpMaI_[I/HO, COACPKALLYIOCs B COO6H16HI/I$1X CMI/I, HaYy4YHO-TIOMYJIAPHBIX
CTaTbhAX,

UCnOJ1b306amb HOBBIE MH()OPMAITMOHHBIE TEXHOJIOTUY IS IOMCKA, 00PaO0OTKYU U MPEIbsIBICHUS HHPOPMAIUU 10 (PU3MKE B KOMIIBIOTEPHBIX 0a3ax TaHHBIX U CETIX
(cetn aTEpHETA);

HCIIOJb30BATH npnoﬁpeTeHHme 3HAHUHA U YMCHHUS B HpaKTI/l‘leCKOﬁ JAeATeJILHOCTH U MOBCETHEBHOM KU3HU J1JIs1:

1.
2.
3.

obecrieueHus 6€3011aCHOCTY JKU3HEIESATEIbHOCTU B IIPOLIECCE UCII0Ib30BaHUs TPAHCIIOPTHBIX CPENICTB,
aHaJIM3a ¥ OLEHKH BIIMSHHS Ha OpraHU3M YEJIOBEKA U IPYrHe OPraHU3Mbl 3arpsi3HEHUS OKPYIKaOIEH Cpelibl;

palrOHAJIBHOI'O MPUPOAOIIOJIB30BaAHUA U 3AlIUThI Oprmanmeﬁ Cpeabl;




omnpeieacHus COOCTBEHHOMN MO3UIIUY 110 OTHOIICHHUIO K SKOJIOTMYSCKUM MPOo0IieMaM U MOBEACHUIO B IPUPOIHOM Cpejie.

OuexkTpoauHamMuka (33 uaca)

OneMeHTapHbIH AMeKTPUUEeCKUi 3apsil. 3aKOH COXpaHEHHS AMEKTPUUECKOTO 3aps/ia. DIEKTPUUECKOe MoJie. DIEeKTpUUecKuil ToK. 3axon Oma oaa noanoi yenu. Ilnasma.
Hemoncmpayuu

OnexTpomerp.

IIpoBOIHUKM B 3JIEKTPUYECKOM I10JIE.

JMPIEeKTPUKY B 3JICKTPHUUECKOM TI0JIE.

OHeprus 3apsyKeHHOr0 KOH/IEHCaTopa.

DIeKTpOU3MEepUTEIbHBIC TPUOOPHI.

Jabopamopnuvie padbomot

4. I3yuyeHune nociue10BaTeIbHOrO U MapaljieIbHOIO COCIUHEHHSI TPOBOJHUKOB.
5. N3mepenne DC 1 BHYTpPeHHeEro CONPOTHBJIEHUS HCTOYHMKA TOKA.

B pezynomame usyuenus gpuzuku na npoguiabiom yposue yueHuK 00J14cen

3HATHL/IOHUMATH

1. cmbicn nowamuii: puszudeckoe sBICHUE, GU3NUECKas BeIMYNHA, MOJICNb, THIIOTE3a, IPUHIIUII, IOCTYJIAT, TEOPUs, IPOCTPAHCTBO, BPEMsl, HHEPIHAIbHAS CUCTEMA
oTcUeTa, MaTepragbHas TOUKa, BEMECTBO, B3aUMOICHCTBHE, PE30HAHC, DIICKTPOMArHUTHBIC KOIeOaH s, DICKTPOMarHuTHOE TI0JIe, 3JIEKTPOMArHUTHAS BOJTHA,;

2. cmbicn ¢u3uqec1<ux éeauuun: CKOpoCTtb, Macca, cujia, 1aBJICHUE, UMITYJIbC, IICPUO/], HaCTOTa, aMILIUTYy1a KOHeGaHHﬁ, JJIMHA BOJIHBI, 3J'IeMeHTapHLII>i 3J'ICKTpI/I‘ICCKI/Iﬁ
3apa, HANPSA)KCHHOCTD SJICKTPHUYCCKOT'O I10JIA, PaAa3HOCTh MMOTCHIUAJIIOB, 3JICKTPOCMKOCTh, SHEPTU DJICKTPUUCCKOTO I10JId, CHUJIa SJICKTPUYCCKOI'0 TOKA, JICKTPHUYCCKOC
HaIMPsAXKCHUE, IJICKTPUICCKOC COIPOTUBJICHUEC, JJICKTPOABUIKYIIAad CHUJIa, MarHUTHBIN MOTOK, MHAYKIUA MarouTHOI'O I10JId, MTHAYKTUBHOCTb, SOHEPIrUsd MarHuTHOT'O
II0JIs1, IIOKA3aTEJIb IIPEJIOMIICHUSA, OIITUYCCKAas CHUJIa JIMH3EI,

3. cmbica guzuueckux 3aK0H08, RPUHKUNO0G U nocmynamoé (HOpMyIHPOBKa, FPaHULbI IPUMEHUMOCTH): 3aKOHBI IMHAMUKN HbIOTOHA, IPUHIUIIEI CYTIEPIIO3ULIUH U
OTHOCHUTEJIbHOCTH, 3aKOH COXPaHEHHSI DIIEKTPUIECKOT0 3apsia, 3akoH KynoHa, 3akon OMa Juis OJHOM 1eny, 3akoH J[koyns-JleHna, 3aK0H 3IIeKTPOMarHUTHOM
WH]TYKIIMH, 3aKOHBI OTPaKCHUsSI U MPEIOMIICHUS CBETA, IOCTYJIATHI CIIENaIbHON TEOPHH OTHOCHTENBHOCTH, 3aKOH CBSI3U MAacChl M SHEPTUH; OCHOBHEIE MOJIOKCHUS
n3ydaeMbIX GU3MUECKUX TEOPHH U UX POib B (POPMHUPOBAHUH HAYYHOT'O MHUPOBO33PEHUS;

4. 6K1a0 poccuiickux u 3apyoexcHsIX yUeHplX, OKa3aBIINX HauOObIlee BIMSHIE Ha pa3BUTHE QU3UKH;
yMeThb

1. onucvigeamo u 06vaACHAmMD pe3yNbMAmMbl HAOIO0EHUI U IKCREPUMEHINOG: IIEKTPU3ALMS TE IPH UX KOHTAKTE; B3aUMOJIEICTBHE TPOBOJHUKOB C TOKOM; JIEMICTBHE
MAarHUTHOIO ITOJISI HA ITPOBOJHUK C TOKOM; 3aBUCUMOCTb COITPOTUBIICHUS ITOJIYIIPOBOJHUKOB OT TEMIIEPATYPhl U OCBEILCHHUS; JIEKTPOMATHUTHAS UHAYKIIVS;
pacrpocTpaHeHHUe JIEKTPOMArHUTHBIX BOJH; JUCIIEPCHsl, MHTep(epeHIs U TUPPaKIUs CBETa;




S AW

nPUBOOUMB RPUMEPDL ORBINOE, UTLTIOCIMPUPYIOUUX, YTO: HAOIIOJCHUS 1 DKCIIEPUMEHT CITY>KaT OCHOBOH JUTS BBIJIBHIKEHHS THITOTE3 M TOCTPOCHHUST HAYYHBIX TEOPHUH;
SKCIIEPUMEHT MO3BOJISICT IPOBEPUTh UCTUHHOCTh TEOPETUYCCKUX BBIBOJIOB; (DU3MUECKasi TCOPHUS Ja€T BO3MOKHOCTh OOBSICHATh SIBJICHUS IIPUPOJIbI U HAYYHBIC (DAKTHI;
(hmznyeckas Teopus O3BOJISET MPEICKA3hIBATH €Ie HEN3BECTHRIE SBJICHHUS U X 0COOCHHOCTH; TIPU OOBSICHEHWH MPUPOIHBIX SBJICHUN UCTIONB3YIOTCS (hH3UIECKHe
MOJIEJIH; OIMH U TOT )K€ MPUPOJHBIN 00BEKT WM SBJICHNE MOXXHO MCCIIEIOBATh HA OCHOBE HMCITOJIb30BAaHUS Pa3HBIX MOJIENIeH; 3aKOHBI (GU3NKH U (PU3UIECKHIE TEOPHH
HMMEIOT CBOU OIIPEJICIICHHBIC TPaHUIIbl TIPUMEHUMOCTH;

onucvieamsy yHoameHmanbHyle ONbINbL, OKA3AGUIUE CYUECEEHHOE GNIUAHIE HA PA3sUumue Qu3uxu;
npuUMeHAmb NOJIyUeHHble 3HARUA 0715 PeUlenus uzuuecKux 3aoau;
onpeodensimp: Xapakrep GU3NIECKOro mpoiiecca 1o rpaduky, Tadiuie, popmyIe;

umepamap: SJICKTPUICCKOC COIIPOTUBIICHUC, BI[C 1 BHYTPCHHEC COIIPOTUBJICHUC NCTOYHHUKA TOKA, TOKA3aTCJIb IMPCIIOMIICHUA BCIICCTBA, ONTUYCCKYIO CUITY JIMH3BI,
AJIAHY CBETOBOM BOJIHBI; TPEACTABJIATD PE3YJIbTAThL I/I3Mep€HI/II>'I C Y4€TOM HUX HOFpeH.IHOCTGﬁ;

npueoOUms npUMepsl NPAKMUYECKO20 NPUMEHEHUS (YU3UYECKUX 3HAHWIL: 3AKOHOB 3JICKTPOJUHAMUKY B SHEPTETHKE; PA3IUUHBIX BUAOB 3JIEKTPOMArHUTHBIX
W3ITyYE€HUH JUI Pa3BUTHS PaAUo- U TEJIEKOMMYHUKALINI;

60CHPUHUMAMb U HA OCHOGE NOJIYYEHHBIX 3HAHUI CAMOCMOAMENILHO OYeHUueamsy NHHOPMAIHIO, cojeprkalytocs B coodumenusx CMU, HayuyHO-NOMYIApHBIX
CTaThsIX; UCHONB306amMb HOBbIE HH(POPMALTMOHHBIE TEXHOJIOTHHU JAJIsI TOUCKA, 00paOOTKU M MpeABbSBICHU HHPOPMALUK MO (PU3UKE B KOMITBIOTEPHBIX 0a3ax JaHHBIX
u ceTsax (cetn MaTepHETA);

HCII0JIb30BaTh NPHOOpPETeHHbIC 3HAHUS H YMEHHS B IPAKTHYECKOM JesITeJIbHOCTH M MOBCEAHEBHOM *KU3HHU IS
1.
2.
3.
4.

obecrnieueHus 0€30MaCHOCTH KU3HEAEATEIHHOCTH B TIPOIIECCE UCTIONB30BAHNS OBITOBBIX AIIEKTPOIIPHOOPOB, CPENICTB PAIHO- U TENIEKOMMYHUKAIIMOHHOH CBA3H;
aHaln3a U OIEHKH BIMSHUS Ha OPTaHW3M YeIIOBEKa M IPYTHe OPTaHU3MEI 3aTrPsA3HEHMS OKPYIKAIOIIeH Cpebl;
PaITMOHAIEHOTO TIPUPOIOTIONE30BAHMS M 3AIIUTHI OKPY>KAFOIICH CPEIbI;

OTIPEIEIICHUS COOCTBEHHOM ITO3UITUN TI0 OTHOIIEHHUIO K SKOJOTHICCKUM ITPOOIeMaM | MTOBEACHHUIO B TIPHPOTHON Cpeie.

YuyeOHO-TeMaTHYeCKOE MJIAHUPOBAHHUE

Paszpnen, Tema KomnuectBo | KommuecTBo KonnyecTBo KOHTPOIBHBIX
JacoB 1abopaToOpHBIX paboT | pador
10 kmacc
MEXAHUKA 46 2 2
MOJIEKYJIAPHAS ®U3UKA U 20 1 1
TEPMO/IMHAMUKA
OJIEKTPOJIMHAMUKA. 33 2 1




IToBTOpEHME 2 1

Peseps 4

Bcero 105 5 5

Kpurepuu u HOpMbI OlIEHOK:

Orl1eHKa OTBETOB YUAIIUXCS

Ouenka «5» CTaBUTBCS B TOM CIIydae, €CJIM YYaIlUNCs [T0Ka3bIBAaeT BEPHOE IOHMMaHUE (PU3UUECKON CYIIIHOCTH pacCMaTpPUBAEMBIX SBJICHUI U 3aKOHOMEPHOCTEH, 3aKOHOB U
TEOpHH, a TaK e MPaBUIbHOE ONpeeseHne PU3NIECKUX BEJIMYHH, UX SHHUL] U CIIOCOO0B M3MEPEHUS: MPABUIIBHO BBIMOJIHAET YEPTEKH, CXeMbI U TPa(UKU; CTPOUT OTBET
10 COOCTBEHHOMY TIJIaHy, COITPOBOKAACT paccka3 COOCTBEHHBIMH PUMEpPaMH, yMeeT IPUMEHSITh 3HaHUsI B HOBOM CUTYalluy MPH BBIITOJHEHNH MPAKTUYECKUX 3aaHuli;
MOJKET YCTAaHOBUTH CBSI3b MEX/Ty N3y4aeMbIM U paHee N3yYeHHBIM MaTepHajoM M0 Kypcy (PH3HUKH, a TAK)KE C MaTepHaliOM, YCBOSHHBIM TPH U3yUSHHUH JPYTUX MPEIMETOB.

Ouyenka «4» CTaBUTHCS, €CITH OTBET YUCHHKA yIOBIECTBOPSET OCHOBHBIM TPeOOBaHMSIM Ha OLIEHKY 5, HO J1aH 0e3 NCIOIhb30BaHM COOCTBEHHOTO TUIaHa, HOBBIX MIPUMEPOB, 0e3
MIPUMCHEHUS 3HAHUN B HOBOM CUTYyaIlny, 6€3 UCIIOIb30BaHUS CBS3CH C paHee U3yUEeHHBIM MAaTEPUATIOM U MaTEPHUAJIOM, YCBOCHHBIM MIPH U3yUYCHUU AP. IPEIMETOB: CCIIH
yYaIUiCs JOMYCTUII OJIHY OIIMOKY WU He OoJiee ABYX HEJOYETOB U MOXKET UX UCIPABUTH CAMOCTOSTEIIEHO MM ¢ HEOOJIBIION TOMOIIBIO YUUTEIIS.

Ouenka «3» CTaBUTHCS, €CIM yUALUICS TPaBUJIBHO TTOHUMAET (PU3NYECKYIO CYLTHOCTh PACCMATPHUBAEMBbIX SIBJICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTJEIbHbIE
poOeTIbl B yCBOGHHU BOIPOCOB Kypca (GU3UKH, HE MPETSTCTBYIOIINE JaTbHEHIIEMY YCBOSHHIO BOIIPOCOB ITPOTPAMMHOT0 MaTepralia: yMeeT IIPUMEHSTH MOTyICHHbIS
3HAHWS [IPY PEIICHUH MPOCTHIX 33724 C UCTIOJIb30BAaHUEM TOTOBBIX (POPMYII, HO 3aTPyAHSETCS TIPU PEIICHUH 3a/1a4, TPeOYIONUX MpeoOpa3zoBaHusi HEKOTOPBIX (HopMyI,
JOMyCTHI He OoJiee 01HOU Tpy0oi omMOKY U IBYX HET0UETOB, He OoJiee 0THOM rpy0oii n ofHOI HerpyOoii omKOKu, He Oonee 2-3 HerpyObIX OMINOOK, OAHOM HerpyOoit
OIMOKH 1 TPEX HEAOUETOB; MOMYCTHI 4-5 HEIOUETOB.

Ouyenka «2» CTaBUTCS, €CITU YYAIUICS HE OBIIa/Ie]] OCHOBHBIMH 3HAHUSMHU M YMEHHSMH B COOTBETCTBUM C TPEOOBAHHUSIMU ITPOTPAMMBI U JIOITYCTHJII OOJIBIIE OMNOOK U
HEIOYETOB YeEM HEOOXOAUMO IS OLIEHKH «3».

Orl1eHKa KOHTPOJIBHEIX PaboT
Ouyenka «5» cTaBuTCs 3a pabOTy, BBIMOJIHEHHYIO IOJIHOCTBIO 03 OIMOOK ¥ HEJ0YETOB.

Oyenka «4» cTaBUTCSA 32 pabOTy, BBHIITOJIHCHHYIO MTOJIHOCTHIO, HO TIPH HAIMYUH B HEH He OoJiee o1HO# rpy0o0it 1 0qHON HErpyOoi OmnuOKY U OTHOTO HeI04ETa, He Ooee
TPEX HEAOUETOB.

Ouyenka «3» CTaBUTCS, €CIIU YYCHUK MTPABIIILHO BBITIOJIHII HE MeHee 2/3 Bcel paOboThl WK AOMYCTHIT He 00Jiee OJJHON TpyOoii OMMOKY U.JBYX HEJJOYETOB, HE OOJIee OTHOM
rpy0oif omMOKY 1 OTHON HETpyOoii omnOKHU, He O0Jiee TpeX HErpyOBIX OMTUOOK, OJHOW HETpyOOl OMMOKM M TpeX HETOYETOB, MPH HAMWUWU 4 - 5 HEIOUYETOB.

0uem<a «2» CTaBUTCs, €CJIN YUCJIO0 OIIMOOK U HEI04YETOB MPEBLICUIIO HOPMY JJI1 OICHKHN 3 unn MIPaBUJIIBHO BBIIIOJIHCHO MCHEC 2/3 Bcel pa6OTLI.

OrneHKa 1a60paTOPHBIX PabOT

Ouyenka «5» CTaBUTCS, €CITU YUAIUICS BBITIONHAET padOTy B IIOJTHOM 00beMe ¢ COOJI0IeHNEM HE00X0IMMOM TIOCTIeI0BAaTEILHOCTH TIPOBEIEHUS OITBITOB M M3MEPEHU;
CaMOCTOSITEIBHO ¥ PAIlMOHAILHO MOHTUPYET HEOO0X0IMMOe 000pYI0BAaHKE; BCE OIBITHI IPOBOMT B YCIOBHUIX M PEKUMaX, 00SCIICUNBAIONIMX TTOTYYCHUE TIPABUIBHBIX
PE3yJIbTATOB U BBIBOIOB; COOJIFOIaET TPEOOBAHMS MPABUII OE30IIACHOCTH TPY/Ia; B OTYETE MPABUIIBHO M AKKYPATHO BBITIONHSCT BCE 3alTUCH, TaOJIUIIBI, PUCYHKHU, YSPTEHKH,
rpaduKH, BEIYUCICHUS; TIPABIIILHO BBITOTHICT aHAIN3 ITOTPEITHOCTEH.



Ouenxa «4» cTaBUTCS, €CIIH BBIITOTHEHBI TPEOOBAHHUS K OLIEHKE «5» , HO OBUIO JOMYIICHO JiBa - TPH HeloueTa, He Ooliee 0IHOW HerpyOol OMIMOKHM U OJJTHOTO HET0uETa.

Ouemca «3In CTaBUTCsA, C€CJIU pa60Ta BBIIIOJIHCHA HE TIIOJIHOCTHIO, HO 00BEM BBLIMOJTHEHHON YaCTH TAaKOB, IIO3BOJIACT MOJYYUTHb MPABUIBHBIC PE3YyJIbTATHLI H
BBIBOJbI: €CJIM B XO/I€ IPOBCACHUS OIbITA U I/IBMepCHI/If/'I ObLIH JAOIMYUIICHBI OIITHOKHU.

Ouenxa «2» CTaBUTCA, CCJIN pa60Ta BBIITOJIHCHA HE TOJHOCTHIO M  00BEM BEHITTOJHEHHOMN YacTH pa6OTLI HC IMMO3BOJIACT CACIATh IMMPAaBUJIbHBIX BBIBOJIOB: €CJIN
OIIBbITbI, UBMCPCHM:, BBIYUCIICHUA, HaGJIIOIICHI/IH IIPOU3BOANIINCH HCIIPABUIIbHO.

Bo Bcex ciryuasix OLeHKa CHMKAETCSI, €CJIM YYCHUK He c00/1101aJ)1 TpeOoBaHMs NPAaBHJI 0€30I1aCHOCTH TPYAA.
KpuTtepuu oneHuBaHus pacyeTHOI 3a1a4m.

Pemenne xaxmoil 3a1a4un orieHUBAETCS (CM. TAOJIHUILY ), IPUYEM 3a OTIpeIeTICHHbIE MTOTPEIIHOCTH OLIEHKA CHIYKACTCS.

Ka4ecTBo pemenns Ounenka

HpaBI/IJ'IBHOC pCUICHUC 3aJa4u:

5
MOJyY€eH BEpHBI OTBET B OOLIEM BU/IE U MIPAaBUIIbHBINA YUCICHHBINM OTBET C YKa3aHHUEM €r0 Pa3MEpPHOCTH, IIPH HAJTMUUK UCXOHBIX YPaBHEHUI B
«obuiem» BUJE — B «OYKBEHHBIX» 0003HAUCHHSX;
OTCYTCTBYCT YUCIICHHBIN OTBCT, WJIN apH(bMeTHq€CKa$I omnoka IIpu €ro noJiy4€Huu, Wik HEBEPHad 3allMCh pasMCPHOCTU HOJIy‘IGHHOfI BCJIMYUHBI,

4
3aada penieHa mo JeHcTBUAM, 6e3 morydeHus 00mei (GopMyIbl BEIYUCIIIEMON BETHINHBL.
3amucansl BCE HeoOXoauMble ypaBHEHHUS B 00IEM BUIC U U3 HUX MOXHO TOJIYYUTh IPABUJIBHBINA OTBET (YUCHUK HE YCIEN PEeUIUTh 33/a4y 10 KOHIIA 3

HJIK HC CTIPAaBUJICA C MAaTEMATHYCCKUMHU pr,[[HOCTfIMI/I)

3anucaHbl OTACJIbHBIC YPABHCHHS B O6]J_[€M BHUIC, H€06XOI[I/IMBIC AJId pCHICHUA 3aJavu.

I'pyOble omuOKK B HCXOAHBIX YPaBHEHHUSX. 2




JIABOPATOPHBIE PABOTBI

No HasBanue OcH. conepxaHue
1 JlaboparopHas paboTa ILlenv pabomer: onpeneneHre HEHTPOCTPEMUTEIBHOIO YCKOPEHHUS IapHKa IPU €T0 PAaBHOMEPHOM JIBUKEHHUHU IO OKPY>KHOCTH
Nel «H3yuenue ogusxcenusn men . .
g OGopyaoBanne: mTaTuB ¢ My()TOH U JANKOM, N3MEPUTENbHAS JICHTA, LUPKYJIb, THHAMOMETP, BECHI C pA3HOBECAMH, IIAPUK Ha
nO OKpPY)CHOCMU nOO Oelicmeuem 5 .
HUTH, JTUCT OyMary, JIMHeHKa
cun majdcecmu u ynpyzocmuy . ’ y ’
Ilopsinok BbINOJTHEHHs PadOTHI.
1. OmnpenenuThs Maccy IapvKa Ha Becax ¢ TOYHOCTHIO 110 1 T.
2. BrruepTuth Ha MUCTE OyMaru OKpyKHOCTB, paanyc KoTopoi okoio 20 cMm. M3Meputsb paguyc ¢ TOYHOCTHIO 110 1 cM.
3. IlIraTuB ¢ MasITHUKOM PacIOJIOKUTh TaK, YTOOBI IPOJODKEHHE HUTU IPOXOAMIIO Yepe3 LEHTP OKPY>KHOCTH.
4. B3sB HUTPH NaNbLIaMU Y TOYKHU TIOJBECA, BpAIlaTh MAATHUK TaK, YTOOBI IIIAPUK OMKCHIBAJ TAKYIO XK€ OKPYXKHOCTh, KaK
HauepueHHas Ha Oymare.
5. OrcuuTtath Bpemsl, 3a KoTopoe MasiTHHK coepmaeT 20 — 30 060poToB.
6. OmnpenenuTh BBICOTY KOHUYECKOTO MasiTHUKA. 71 3TOr0 U3MEPUThH PACCTOSHUE 110 BEPTUKAIN OT LIEHTpa IIapHKa J0
TOYKH To1Beca (CuuTaThh =~ [).
7. HaiiT MOIgyJIb HEHTPOCTPEMUTENBHOIO YCKOPEHUS 1O PopMyiam:
an= 4n2 T2 Ru arr = gRh
1. PesynpraThl n3MepeHnii 3aHECTH B TaOHILY:
2 JlaGoparopHas pabota Ne Llens padomspi: cpaBHUTH U3MEHEHUS IOTCHIUAILHON aHEPIUH Ipy3a U NOTCHIUAILHON SHEPTUU NIPYKHHBL.

2 «H3yuenue 3aKoHa cOXpaneHus
MEXAHUYECKoll IHepUN).

Obopyoosanue: miTaTuB ¢ MyPTON U 38KUMOM, JHHAMOMETP € (PUKCATOPOM, TPY3, IPOYHAS HUTH, U3MEPHUTEIbHAS JICHTA WIIN
JTMHEWKa ¢ MIJUTAMETPOBBIMHE JIEJICHUSIMH.

Yka3zanue K padore.
1. Cobepure yCTaHOBKY, H300pKCHHYIO HA PHCYHKE.

2. [IpuBspkuTe TPY3 HA HUTH K KPIOUKY JTUHaMoMeTpa ([uinHa HUTH 12 — 15 cm). 3akpenuTe TUHAMOMETP B 3a)KMMe€ IITaTHBA HA
TaKoW BBICOTE, YTOOBI IPY3, HOAHATHIN 10 KPIOUKA, TP MaJACHUH HE JOCTaBaJl 0 CTOJA.

3. [IpuromHsB Tpy3 TaK, YTOOBI HUTH MIPOBUCAIIA, YCTAHOBUTE (PHKCATOP HA CTEPIKHE AMHAMOMETpPA BOJIHM3H OrpaHHYUTEILHOM
CKOOBL.

4. [logHMUTE TPY3 TOYTH 10 KPIOYKa THHAMOMETpPa M U3MephTe BBICOTY A1, Tpy3a HaJl CTONIOM (yIOOHO H3MEPATH BRICOTY, Ha
KOTOPOH HAXOIUTCS HIDKHSSI TPaHb TPy3a).

5. Ornycture rpy3 6e3 Tomuka. [lagas, rpy3 pacTsHeT NpyKUHY, U PUKCATOP MEPEMECTUTCS MO CTEP>KHIO BBEPX. 3aTe€M, pacTSHYB




PYKOI1 IPpy>KKUHY TaK, 9TOOBI (PUKCATOP OKA3aJCs Yy OTpaHHUYUTENBHOM CKOOBI, n3MepbTe F, x 1 h2.
6. Beruucnure:

a) Bec rpy3a P = mg;

0) yBenu4eHne MOTeHINAIBHOM 3Hepruu npykuusl Enp = Fx/2;

B) YMEHbLICHHE TOTEHIMANBHOM 3Heprun rpy3a |AErp| = P(hl - h2).

7. Pe3ynbTaThl ©I3MEPEHUH M BBIYUCIICHUH 3aUIIUTe B Ta0dmuily. Huke npuBeieHbI TepBhIe BE CTPOKH 3TOH TaOIHIIBL.

JlaGopatopnas padota Ne
3 «9Kkcnepumenmanvnan
npoeepka 3akona I'en-/Iroccakay

Ieab: sKCrIepuMEHTAIBHO MPOBEPUTH 3aKoH I'eit-Jlroccaka

OO6opynoBaHue: CTCKISIHHAS TPyOKa, 3amasHHas ¢ 0JTHOTO KOHIa, ;uHoi 600 MM u nuamerpoM 8—10 MM; IWIMHAPUICCKUIA
cocyn BeicoToit 600 MM u auamerpom 40—S50 MM, HamTOJIHEHHBIN ropsueit BoaoH (t ~ 60 °C); ctakaH ¢ BOAONH KOMHATHOM
TeMIepaTyphl; IUTACTHIINH, TEPMOMETP, JINHEHKa.

IIpoBeneHue s3xcnepuMenTa, 00padoTka pe3yJIbTaTOB
1. I3mepbre Ay |; CTEKIITHHON TPYOKHU M TEMIIEpaTypy BOIBI B IINIMHIPHIESCKOM COCY/IE.

2. [IpuBemuTe BO3ayX B TPyOKE BO BTOPOE COCTOSTHUE TaK, Kak 00 3TOM pacckaszaHo Bbilre. M3mepsre amuHy 1, BO3AYIITHOTO
cToJ10a B TpyOKE U TeMIIepaTypy OKpYIKaromiero Bo3ayxa T.

3. Berunciure otHomenus 11/l u Ti/T», oTHOCHTENBHBIE (€1 U &) U a0COMIOTHBIE (A ¥ A;) TOTPEITHOCTH U3MEPEHUH ITHX
OTHOILEHUI 1O hopMyTam

4. Cpauaute otHomreHus 11/, u T1/T.

5. CnenaiiTe BBIBOJ O CITpaBeIIMBOCTH 3akoHa I eii-Jlroccaka.

JlaGopatopnas padota Ne

4 «H3yuenue
nocneodosamenbHo20 u
napanenbHo20 COeOUHEeHUA
nPOBOOHUKOE)

Iean paﬁOTbI! IIPOBEPUTH CIIPABCATIMBOCTDL 3aKOHOB 3JICKTPUYCCKOI'0 TOKA MJIA MOCJIICA0BATEIILHOIO U MapalICJIbBHOT'O
COCIUHECHUS ITPOBOIHUKOB.

OO0opynoBaHUe: HCTOUYHUK TOKA, JBA MPOBOJIOYHBIX PE3UCTOPA, AMIIEPMETP, BOJIBTMETP, PEOCTAT.
1. Xonm paboThi:

2. IlpoBenute pacueTsl MO pe3ynbTaTaM dKCIIEPUMEHTA.




3. Ha ocHoBanuu IMPOBCACHHLBIX OIILITOB, C)IeﬂaﬁTe BBIBOJ O TOM, BBITTOJIHAIOTCA JIM 3aKOHBI 3JICKTPUYCCKOI'O TOKA JJI
noCJICA0OBATCIILHOIO U MapauICJIbBHOT'O COG)IPIHCHHP'I IIPOBOJHUKOB.

JlaGopaTopHast paboTa Ne HEJIb: HayunThes u3mepsats OJIC ncTOUHMKA TOKAa U KOCBEHHBIMH M3MEPEHHUSAMH OTIPENIEISTh €0 BHYTPEHHEE COMTPOTUBIEHUE
5 «Hzmepenue I/[C u

GHYMPEHHE20 CONPOMUGIEHUA
UCOYHUKA MOKA) Xox paGoThr:

Oﬁopyuonaﬂne: aMIICPMETP, BOJIBTMETP, K04, IPOBOAA, pCOCTAT, UICTOYHHK TOKA.

1. U3meprre D/J1C rcTOUHMKA TOKA.

2. CHUMHTE MOKa3aHUs aMIIepMeTpa U BOJILTMETPA MPH 3aMKHYTOM KJIFOUE U BBIYUCIIHUTE Typ. BBIUKCINTE aOCOMIOTHYIO U
OTHOCHUTEJbHYIO morpenrHocty u3mMepenus 9J]C u BHyTPEHHETO CONPOTUBIICHHS UCTOYHHKA TOKA, UCIIONB3Ys JaHHbIE O Kiacce
TOYHOCTH TIPHOOPOB.

3. 3anummmre pe3ynbTarsl n3MepeHnit 3J1C 1 BHYyTpEHHETO COMPOTHBIIEHUS HICTOYHUKA TOKA:

IIporpammHo-MeTOIMUYECKOE 00ecTieueHne

A

10.

11

COOpHHUK HOPMATUBHBIX TOKyMEHTOB. Pu3nka. OeaepaabHbIii KOMITOHEHT TOCYIapCTBEHHOTO cTaHmapTa. OeaepanbHblii 6azucHbI miaH. Coctasutenn: O./1.
Huenpos, A.I'. Apkanses, - M,: [ipoda, 2004.;

[IporpaMmer asst 001Ie0Opa3oBaTenbHbIX yupexxaenuit: @usuka. Acrponomusi. 7-11 k. Coct. 0. U. luk, B. A. KoposuH. — 2-¢ u3zz., ucnp. — M. : [Ipoda, 2001.
Msixuues ['.41., byxosueB b.b., Corckuit H.H. ®usnka : Yueonuk mis 10 knacca o0meodpazoBaTenbHbIX yupexxaenuit: 11-e nza. - M.; [Ipocsemenne, 2011
Msikumes [".51., Byxosues b.b., Corckuii H.H. ®usuka : YueOnuk s 11 kinacca obuieodpa3oBarenbHbIX yupexaenuii: 11 sz, - M.; [pocsemenue, 2011
PeivkeBny A.I1. Coopuuk 3amau o ¢pusuke 10 11 kmaccest : 7-e m3n. - M.; dpoda, 2011

Ousznyecknii MPaKTUKYM JUIS KJIaCCOB € YIiyOJieHHBIM u3ydenueM ¢usuku: Juaakrndeckuii matepuan 1 9-11 knaccos: Ilox pea. duka F0.1., Kabapauna O.. -
M.; IIpocsemienue, 1993

®ponTanpHBIE Ta0OpaTopHbIe PadoThI o Gu3uke B 7-11 ximaccax obuieodpazoBaTenbHbIx yupexaenuit: [lox pen. byposa B.A., Hukudoposa I'.I'. - M.;
[Ipoceemenue, «YuebHas qurepaTtypar,1996

Kabapaun O.0., Opnos B.A. DxcriepuMenTanbhble 3a1anus mo ¢usuke 9-11 xmaccer - M.; Bepoym-M, 2001
[Ipaktukym no ¢pusmke B cpeaneit mkone: dunakrudeckuid marepuai: [lox pen. Byposa B.A., luka FO.1. - M.; IIpocemienue, 1987

[Ipaktukym 1o dusuke B cpeaHeit mrkome: Junakruaecknii Matepuain moxa pea. [TokpoBckoroA.A. - M.; [IpocBemenue, 1982

. Jlesutan E.I1. ActpoHomus. YueOnuk juis 11 kiacca oOnieoOpazoBaTelibHbIX yupexkaeHuit - M.; [Ipocsemenue, 2004
12.
13.

[opduprer B.B. Acrponomust -11: 8-e uzn. —M.; [Ipocsemienue, 2003

Coopnuk 3a1a4 o ¢usuke 10-11 knaccel: Coct. Crenanosa [.H. 9-e uzn. - M.; [Ipocsemienue, 2003




14.
15.
16.
17.
18.
19.
20.

W3Bo3uukor B.A., Cinyukuii A.M. Perienue 3aia4 no ¢gusuke Ha kommbiotepe: Kaura s yuutens. — M.; [Ipocserienue, 1999
Masncypos A.H., Mancypos H.A. ®usuka — 10-11: {15 mxox ¢ ryMmaHuTapHbiM npoduiem o0ydenus: Kaura ans yunrens. — M.; [Ipocsemenne, 2000
Msikumes [7.51., CunskoB A.3. ®usuka: MonekyssipHas ¢pusuka. Tepmoauaamuka. 10 k. YueOHuK Juist yriusydenus pusuku — M.; Ipoda, 2001
Mskumes [".f1., CunskoB A.3. ®usuka: Onruka. KBantoBas ¢usuka.ll kin.: yaeOHUK a7 yriu3ydeHus pu3uku: 3-¢ u3n. — M.; [poda, 1998
Msikumes [7.51., CunskoB A.3., Cno6ojackoB b.A. ®usuka: Dnekrpoaunamuka 10-11 kin.: YueOHuk i1 yriusyueHust Gusuku: 3-¢ uzn. — M.; [poda, 1998
Msikuiues I'.41., Cunsiko A.3. @usuka: Konedanust u Bonssl. 11 it.: YueOuuk s yria.usyuenus gusuku: 3-e nza. — M.; Hpoda, 2001
Msikuiues ['.41., CunsikoB A.3. Mexanuka. 10 ki1.: YueOHuk amst yriuzyuenus pusuku: 3-e u3a. — M.; Ipoda, 2001

JlutepaTtypa st yyauuxcst

Ousuka: yueOHuk 11 10 kiacca o0meo0pa3zoBaTesIbHBIX yupexkaeHuid: 6a30Bb1i 1 poduibhelid ypoBH/ IS Msikumes, b.b.byxosues, H.H. Corckuii; mox
penaknueit B.M.Hukonaesa, H.A. ITapdhentseBoii, M.: IIpocsemenne, 2011 T.

PemvkeBna A. H. @usuka. 3agagnuk. 10-11 kmacces! (mocodue asst o0meodpa3oBaTenbHBIX YIeOHBIX 3aBeneHuil). — M.: [Ipoda, 2011 T.
Crenanosa I'. H. Coopnuk 3ama4 no ¢usnke: g 10-11 kiaccoB obmieo0pazoBaTenbHbIX yupexaenuil. — M.: Ilpocsemenue, 2012 1.

HutepHeT — pecypcbl:

1. http://www.smartvideos.ru/ YMHOe BHJIcO CO Bcero Mupa. Bujeo3anucu 1o MHOTUM JUCITUTUIHHAM.

2. http://rutube.ru/playlists/open/117845.html OmpiTe! 10 hHU3HKE.

3. http://elementy.ru/video Buneoteka.

4. http://www.school.edu.ru/projects/physicexp/ JKuBast 3;IeKTpOHHAs KOJIJICKIHSI OIIBITOB

0 MIKOJILHOMY Kypcy (DU3HKH.

5. http://interfizika.narod.ru/ Mup Flash-¢uznkn.

6. http://chemistry-chemists.com/Video-Physics.html Buneo omneitet o usuke.

7. http://www.rosbalt.ru/eg/ EnvuHbIl TOCY1apCTBEHHBIN 3K3aMCH



KanengapHo-remaTnyeckoe IJiaHMpoBaHue YpPokoB ¢u3ukn B 10 Kiaacce

Ne | Koun.| dara) [latal  Tema ypoxka Tun ypoka CYM TpebGoBaHUs K ypPOBHIO MTOATOTOBKH 3
qac daxT yUaImuxcs
IUIaH
MEXAHMHMKA (46 yacoB)
Beenenue (1)
1 1 1. Yro Takoe| KomOunupoBann |Pusnka kak Hayka. [ToHumaTh CMBICT IOHATHS §1,2
MEXaHHUKa | bl YpOK.
Hayunsie meToas! «(uznueckoe siBraeHUE». OCHOBHBIE
. HNuadopmannosHO
Knaccuue dop [IO3HAHUA MOJIO’KEHUs. 3HATh POJIb SKCIIEPUMEHTa
cKas —
MEXaHHKA OKpY>KaIOIIETO MHUpa U Y TEOPHH B TIPOIIECCE TIOZHAHUS
a3BUBAIOIIUIACS
Hbrorona | P UX OTJIMYHE OT APYTUX npupoil. [103HaKOMUTE € 3MeMeHTaMu
51
TPaHULBI METOJIOB ITO3HAHWSL. uctopun przuku. OU3NKa - OCHOBA
ee
Pons 3kcnepumMenTa u ecrecTBO3HaHus. 1lo3HaKOMUTE C
MPUMEHHU
MOCTH Hay4HBIM METOJIOM: HayUYHBIN

TEOpHH.
Mognenupoanue ¢us.
SIBJIEHUW U MPOLECCOB.
Hayunbie rumoressl.
®u3. topun. ['panuiisl
MPUMEHUMOCTH 3aKOHOB
u Teopuil. OCHOBHBIE
3JIEMEHTHI (PU3. KAPTUHBI
mupa. Hayunsiit
METOZOM: Hay4YHbIH

OKCIICPUMCHT--

SKCTIIEPUMEHT-- (pr3nvecKas TunoTe3a-
MoJeNb—(u3ndecKas Teopus—
9KCTIIEPUMEHT. 3HATh U IIOHUMATh
CMBICII IOHATHI: «pHU3HYecKoe
SIBJICHUEY, KTUIIOTE3a», «3aKOHY,

«TEOpUI».




(I)I/I3I/I‘160K8.$I THUIIOTC3a-
MO,Z[eJ'IL—CpI/BI/I‘ICCKaH

TEOPUS—IKCIIEPUMEHT

OcHoBbl kuHeMaTuku (17 4)

2 1. Jswxenu | KomOuHMpoBanH | MexaHnueckoe 3HaTh OCHOBHBIC MOHITHS: 3aKOH, §3,4
€ TOYKH U | I YPOK. .
Tena JBUYKEHUE, BUBI Teopus, BEIECTBO, B3aUMOJICHCTBHE.
i NupopmMannoHHo
Honoxen JIBUKEHUH, €To CMbIcT Gu3. BETUYHH: CKOPOCTb,
ue TeNnaB |
poCTpaH XapaKTEPUCTUKH. yckopenue. CTpouTh rpaduk
pa3BUBAIOLIUICS
CTBC. [IpuaTIMT 3aBUCHUMOCTH(X OT t)/.DopMupoBaTh
OTHOCUTEIBHOCTHU MIOHSTHUS: MEXAaHUYECKOE ABUKECHUE,
3 1. Cnoco6sl §5,6
OTMCaHUe Tanunes. MatepuanbHas CHUCTEMa OTCUYETA, TPACKTOPHS,
AABYDRCHI TOYKa, [IEpEMEIICHHE KOOPJIMHATBL, PaJANyC-BEKTO
. Cucrema - TTeP ’ p » pasHy P>
OTCYCTa. CKOpPOCTb, yTh. CBA3b CKaJISIPHBIC ¥ BEKTOPHBIC BEJIMYNHEI,
Ilepemern
cHME MEXKIY [EpEMEILICHHE U Iy Th.. 3HATH
KHHEMaTHYEeCKUMHU pa3iIrYHbIC BUABI MEXaHHYECKOTO
4 Cxopocts BesinunHamu. Ous. TIBYDKEHUSL. §7
MPSIMOJIMHENHOTO
PaBHOMEPHOTO CMBICJT pa3JINYHbIX BocrmuTeiBaTh Y6e)KI[eHHOCTI) B
JIBUKEHUS N
BH/IOB JIBH)KCHUSI. WCTIOJIb30BAHHUH JOCTIKEHUHN (PU3UKU
5 YpaBHeHue Ha OJ1aro pa3BUTHS YEIOBEUECKON §8
MPSAMOJIUHEHHOTO HUBUIN3ALUYA
PaBHOMEPHOTO
JIBUKCHUSL.
6 Pemenue 3agau. | Ypoxk I'paduueckoe I'paduyeckoe mocrpoenne §7,8
3aKperUIeHNs MOCTpOEHHE BEKTOPOB MepeMeIEeHUs 110
3HaHUHN BEKTOPOB 3aJJaHHOM TPAacKTOPUH, BEKTOPA

CYMMBI UJIK PA3HOCTHU JABYX UJIHA




HECKOIIbKUX BEKTOPOB;
OTpPEEIICHUE COCTABIIAIOMINX
BEKTOPOB TI0 BEKTOPY CYMMBI WA
Pentenne 3amau

IToB.I1.5-810 BEeKTOpY pa3HOCTH MIPHU
3aJJaHHBIX HaNpaBleHUsX. Pacuet
MOYJISI IEPEMETIEHUS T10

3aJIaHHBIM TIPOCKITHSIM

7 MrHoBeHHas KomoOunuposann |IlonsTre ckopoctw, [To3HakoMHuTh C KITaccUpUKAITHEH §9,10
CKOpOCTB. BIl YPOK . B
BHCHU BH>KCHHUMH I10 T KTOPpHUH. bBECTHU
CIOMKCHIE ypaBHEHUE JIBYDKE 0 TPaeKTop ec
CKOpocTen paBHOMEPHOTO MOHSITUE: MTHOBEHHAs1 CKOPOCTh
IBroKeHus. I'paduxu TOYKH, KPUBOJIMHEHHOE JIBUIKEHUE,
IPSMOJIUHEHHOTO MHEpLHAaIbHbIE CUCTEMBI OTCUETA.
JBHXXCHHSI, MTHOBCHHAs
CKOpOCTb.
8 YckopeHue. HNudopmarmonno | [IpsmonuHeliHOE BBecTu MOHATHUS U 3HATH CMBICII: § 11,12
Ennnuna
— BH K HH K HUC TOYKU HHHU K HUA
YCKOPEHHs PaBHOYCKOPEHHOE YCKOPEHUE TOUKU, EAMHULIA YCKOPEHHUS,
Pa3BUBAIOLIUICS | IBU)KEHUE, YpAaBHEHUE HNPSIMOJINHEHOE PaBHOYCKOPEHHOE
9 CkopocTh npu . § 13,14
TIBHKEHWH C MIPAMOJIMHCUHOT'O JABUXKCHHUEC, 3aMCIJICHHOC IBUKCHHEC
HOCTOAHHBIM PaBHOYCKOPEHHOTO (1St IPOEKIIMK CKOPOCTH, TIPOCKITUH
YCKOPEHHEM.
JBusKeHue ¢ nBxeHus. [lagenue ten IepeMelleHus, KOOPAUHATEI, paguyc-
IIOCTOAHHBIM
B OTCYTCTBUU BEKTOpA).
YCKOpEHUEM
COIIPOTHBJICHUS . BocriuteiBaTh
10 Pemenue 3amau §13,14
BO3/yXa. Y CKOpeHHe COTPYZHHMYECTBO B Mpoliecce
11 Coboanoe CBOOOJHOTO MaJEHUsL. COBMECTHOTO BBIIIOJIHEHUS 3a/1a4. § 15

magcHUueC TCJI




12 JIBmxeHue c [TonuTexHu4yeckoe BOCIUTaHUE. § 16
HOCTOSIHHBIM
YCKOpEHUEM
CBOOOIHOTO
najeHus
13 PaBHOMepHOE § 17
JBIDKEHHE TOUYKH
10 OKPY’KHOCTH
14 JlaGopaTopHasi | Ypok IIpoueccs! u3MeHeHus YMeTh OnpeenuTh § 17
paGora Ne .
NPaKTHK KWHETUYECKOH 1 HTPOCTPEMUTEIBH KOpEHH
1 «M3yuenne pa y €TUYECKO LEHTPOCTPEMUTENILHOE YCKOPEHUE
ABWKCHHUA TCJIA | MOTEHIUAIBHON LIapHKa IIPU €ro PABHOMEPHOM
10 OKPY’KHOCTH
nox neiicteuem | -11pobiemHo- SHEePTrHUH TeNa Mpu JBY)KEHUU 110 OKPY>KHOCTHU: UCTIONbB3YS
CHIYHPYTOCTH | 1o pckoBbIt. COBEpIICHUH PabOTHI. 3aKOHBI KHHEMATHKH U TUHAMHKH.
TAKECTH»
3HaTh/ MOHUMATh
YCIIOBUS IBUXKEHUS TEI
10 OKPYXXHOCTH. YMETH
JenaTh BBIBOJBI Ha
OCHOBE
9KCIIEPUMEHTAIIBHBIX
JAHHBIX.
15 Pemenue 3agau. | Ypox YMeTh pemath 3a1auu @opMUPOBATh YMEHUS U HABBIKU §3-17
3aKperIeHUs Ha OmpeeeHIe peleHus pa3HoOOpa3HbIX 3a/1au:
3HAHUH CKOPOCTH TeJla U €T0 KOJINYECTBEHHBIX, T'PpaQUUECKUX,

KOOPJWMHATHI B JTFO00#
MOMEHT BPEMEHH I10

3aaHHBIM YCIIOBUSIM»

OKCIICPUMCHTAJIBHBIX




16 Jsmwxenne ten. | MadopmanmonHo | YTioBoe ycKOpeHue. PaccmoTpeTs 0COOEHHOCTH AIIEMEHTOB § 18
IToctynarensHoe C
J—— - BSI3b MEXITY KHHEMAaTHKU TBEPAOTO Tela.
pa3BUBAIOIIUNCS | TUHEUHBIMU U VY CTaHOBUTH CBSI3b MEKIY JTUHEHHBIMU
17 Bparmmarensnoe P § 19
BIDKEHHE YTIIOBBIMHU 1 YTJIOBBIMU XapaKTepucTHKamu Pemarp
TBCPAOro T XapaKTePUCTUKAMU NPOCTENINNE 3a/1a4d HA ONpeIelIeHUE
JIMHEHHOU U yTIIOBOW CKOPOCTH
JBYDKEHUS Tena.
18 Kourpoabnas | Ypox Kontpons u dopMUpOBATh HABBIKH § 18,19
pa6ora . 096
Nol «OCHOBBI KOHTPOJIS OIICHWBaHUE 3HAHUM, CaMOCTOATENBHOI paboTHI yU-cA,
KHHEMATHKI? YMEHUH, HABBIKOB Y4-CsI YMEHHE IPUMEHSATH I10Jy4YECHHbBIE
PenpolyKTUBHBIN | 110 U3yUYEHHON TeMe 3HAHUSA [PU PENICHUU 3a]1a4.
OcHoBbl TuHAMUKH (8 4)
19 OcHoOBHOE KomOuaupoBansa | BzanmopeicTBue Ten B 3HaATH-TIOHUMATh: HHEPITHAIbHAS CHCTEMA § 20,21
YpaBHEHUE BIi1 YPOK. .
S npupone. Macca. Cuna. oTcuéra, HeMHEpIHAIbHAS CHCTEMA
M Wudopmarmonno .
arepuajibHadg SIBnenune uaepuun. 1-i oTcueTa, CBOOOHOE TEII0, HHEPTHOCTD,
TOYKA -
3akoH HrrotroHa. Macca, 1 3axkon Hrrorona. Iloka3aTs
o a3BUBAIOIIHICS
20 Mepsbiii saxon (P [MoHsITHE CUITBI KaK 0cO0YI0 3HAYUMOCTh 3TOT'0 3aKOHA U €T0 §22
Herorona YacTruHO .
MepBI B3aUMOICHCTBHS cMBICII. BBecTH MOHSATHE CHITBI KakK
21 Cuna. Ceazb TeI. KOJIMYECTBEHHON MEPHI B3aUMOJIENCTBHS §23,24
MEKIY MTOMCKOBBIM .
YCKOPEHHUEM U I/IHepHI/IaHBHHe TeJl. 3HAThL-IOHUMATh BTOPOM 3aKOH
CUJIOHN. N N .
CUCTEMBbI OTcuéTa. 2-0it HrroToHa u Tpernii 3akoH HproTOHA,
22 Bropoii 3akon 3ak0oH HrroTona. 3-mif rpaHulbl IPUMEHUMOCTH 3aKOHOB §25
HeroTona. Macca
3aKOH HeroTOHA.
23 Pemenue 3amau § 25




24 Tpertnii 3aKk0H § 26,27
HeroToHa.
Enuuunel maccel
u cunsl. [Tonsatue
0 CHCTEME eFHHII
25 WNuepumaneapie | KomOnHMpoBaHH | OTHOCHTENHHOCTH [IponomxuTs hopMUpOBaHHE 3HAHUI § 28
CHUCTEMBI OTCYETA | bII YPOK. 5
H IpHHIHIT MEXaHUYEeCKOTO 00 OTHOCUTENBHOCTHU ABMKEHUS,
Nudopmarnmonno
OTHOCUTCIIPHOCTH JnBrokeHus. [puHuumn JI0Ka3aTh, YTO TPAEKTOPHUSI,
B MEXaHHKE —
OTHOCHTEIHHOCTH TepeMeIIeHre, KOOPIUHATEI, CKOPOCTh
pa3BUBAIOLIUICS
T"amunenes - IOHATHS oTHOCUTEIbHBIE. [Toka3aTs
poub nosibekoro yuéHoro H. KonepHuka,
WTaNbsHCKOIO yuéHoro ['anuieo
laymnes B hopMupoBaHUT
MHPOBO33pEHHS 00 OTHOCUTEIHHOCTH
MEXaHUYCCKOI'O IBUKCHHA.
26 Pemenue 3agau. | Ypox 3HaHUe 3aKOHOB YMeTh pemaTh 3a1a4i Ha OTHOCUTEIBHOE § 28
3aKpeIICHHS Herorona HaIpaBJIeHHE BEKTOPOB CKOPOCTH,
3HAHUM. YCKOpPEHUS, CUIIBI, a TAK)XKE CUTYallUH,
OIIMCBIBAIOIINE ABUKXCHUC TCJI AJISL
CJIy4dacB, KOrga CUJibl, MIPUJIOKCHHBIC K
TeJly, HallpaBJICHbI BJOJIb OJHOM IPSMOM.
Cuasl B ipupoze. (7 4)
27 |1 Cuuel B ipupoze. | Uudgopmanmonno | Cuia TSKECTH U Bec 3HaTb-NIOHUMATbhUETHIPE TUIIA CHUIT: §29-31

Cuisl
BCEMHUPHOT'O
TSATOTEHHUS. 3aKOH

Pasznnune cuiibl TSOKECTH

r'paBUTAlMOHHBIC, DJICKTPOMArduTHLIC,




BCEMHUPHOTO pa3BUBAIOIIUICA | U BECy Tesa: UX sepHble, cnadble cuiibl. [lonnMaTh
TATOTEHUS
pUPOAa, H300pakeHHE MPUYMHY BO3SHUKHOBEHUS CHIIBL
28 |1 IlepBas Ha 4yepTexe U AeHCTBUE BCEMHUPHOT'O TSATOTCHHUS U OT 4ero 3aBucut | § 32
KOCMHUecKas
CKOPOCTb. B COCTOSTHHH 3Ta CHJIa, PACKPBITh CMBICII 3aKOHA
Pemenue 3anaq HEBECOMOCTH. BCEMUPHOI'O TATOTEHHUS, [IOKA3aTh €T0
29 |1 CHIa TSSKECTH 1 MIPAaKTHYECKYIO 3HAUHMOCTh; PABEHCTBO § 33
Bec. HesecomocTh MHEPTHOI ¥ FPaBUTAIIMOHHON Macc.
30 |1 Jleopmars 1 Pacumpute kpyrosop yu-ca. Hayuuts yu-ca | 34, 35
CHJIBT yTIPYTOCTH. MIPUMEHSATH 3HAHHUS B HOBOW CUTYAaIlHH.
3axoH ['yka
31 |1 Pons cunt tpenus. | TBopuecku- PemreHne kauecTBEHHBIX, Pa3BuBaTh 03HABATEIbHBIE HHTEPECH, §36-38
Cuibl TpeHus .
MESKITY PENPOAYKTUBHBIH | KOTUYECTBEHHBIX, MHTEIUIEKTYaJIbHbIE U TBOPUYECKHE
CoNpHKacaromnm SKCIEPUMEHTAIIbHBIX U CHOCOOHOCTH B TPOIIECCE PEIICHUS
ucst
OBEPXHOCTAMH rpadMuecKuX 3a1a4 Mo (U3MUECKHX 3a/1a4 110 ATOU TeMe U
TBEPIBIX TEIL. JUHAMUKE C CaMOCTOSITENIEHOTO PUOOPETEHHUS HOBBIX
32 |1 Pemenue 3amau HCTIONBb30BaHUEM 3HAHUH. §20—38
KHHEMaTUIECKUX
YPaBHEHUH IBIDKEHUS
33 |1 Kontpoabnasa |PenpoaykrusHsiii | [IpoBeputs 3HaHUS yu- [ToBTOPUTE U CUCTEMATU3UPOBATH 3HAHUS § 3638
padora Ne2 N
«CHIBI B csl. 9THX TeM. [IpoBepuTh 3HaHUA yd-cs 1O
npupoae» 3THM TeMaM B (popme Hu3nIecKoro

JUKTaHTa «/[OTMOHN peIoKeHus,
3aI10JIHEHU 0000MIIAr0IINX

TaOIUI, peleHus 3a1ad.

3akoHbI cOXpaHeHHsI B MexaHuKke.(9 4)




34 Nmnynse Ypok 3aMKHYyTasi CUCTEMA, 3HaTH/TIOHUMATh CMBICI TTOHATHH: § 39
MaTepUaIbHOM .
Touxn. Jlpyras MIOBTOPCHHUS HUMITYJIbC MaTepUaIbHON 3aMKHYTasi CUCTEMA, UMITYJIbC
hopmympoBka TOYKH W UMITYJIbC CHIIBI. MaTepUaNIbHON TOYKH, 3aKOHA
3
BTOPOTI'0 3aKOHa
Hurorona 3aKoH COXpaHEHHS COXpaHEHUs UMITYJIbCa, €r0 €IUHNLA U
HMILyJIbCa UMITYJIBC CHJIbI, BHYTPEHHHUE CHJIBI
35 3akoH §40
COXpaHEHHSI CHCTEMBbI, BHEIIHUE CHJIBI TI0 OTHOIIECHHIO
UMITYJIbCa .
K MEXaHW4YeCcKOo! cucteMe. BBIICHUTD
36 PeakTuBHOE HampaBJICHUE BEKTOPA UMITYJIbCA. I[aTL § 41,42
AIBHDKCHHC. HOBYIO OPMYITPOBKY 2 3aKOHA
Ycnexu B Y PMYJIUPOBKY
OCBOCHHH Herorona.
KOCMUYECKOTO
MPOCTPAHCTBA
37 PaGora cuibl. Hndopmarmonno | Pabora cuer 3HaTh ¥ IOHUMATH CMBICH (PU3HUECKOM § 43,44
MomnaocTh
- BEJIMYMHBL: MEXaHWYecKas paboTa,
Pa3BHUBAOIIUIACS YCTaHOBUTH 3aBUCHMOCTH MEXIY
MOIIHOCTBIO U pabOTOM CHUJIBI, 1aTh
rpaduuecKkoe npeacTaBieHue padoThl
cuiel. [IpoananusnpoBats cirydau, Korjaa
paboTa MoJIoKUTETbHA, OTPUIIATEILHA
WM paBHA HYIIIO.
38 OHeprus. [Ipobaem Mexanudeckast SHEPTHs BgecTu noHsATHE MOIHOM MeXaHHYEeCKOU § 45, 46
Kunernueckas B
HO- TeJa: MOTEeHIMAIbHAS 1 HEPrHU CHCTEMBI.
SHEPTHs 1 ee 0 €J1a: IOTEeHIMaJIbHA SHEpPIUH CUCTEMBI. BBIBECTH 3aKOH
M3MEHCHHE IIOUCKOB KUHETUYECKASL. COXpaHEHUs IIOJTHOW MEXaHUYECKOU
39 PaGoTa CHITEI BIN 3aKOH COXpaHEeHUs U CHCTEMBI [T 3aMKHYTON CHCTEMBI TEJ, B § 47, 48

TsKecTU. Pabora
CHJIBI YIIPYTOCTH

OpeBpalICHUA SHEPTUU

KOTOpPOH NEUCTBYIOT KOHCEPBATUBHBIE




40 |1 Ilorenmumanpuas B MEXaHHUKE. CWJIBL. 3HAaThb U IIOHUMATh 3aKOH § 49
SHEpPrus .
COXpaHEHUsI MEXaHUYECKOH SHEPIUH,
PACKpPBITh CMBICII 3aKOHA COXPaHEHUs
41 |1 3aKkoH MeXaHHYECKOW SHepruu, yka3aTs rpanuipl | § 50, 51
COXpaHEHUs
SHEPTHH B NPUMEHUMOCTH 3TOr0 3aKOHA.
MEXaHUKE.
YMeHblIeHHE
MEXaHUYECKOU
SHEPrUu CUCTEMBI
MOJT AEUCTBUEM
CHWJI TPEHUS
42 |1 Jla6opaTopnasi |YacTuuHo YMeTb OIIUCHIBATH U @opMUPOBATH HABBIKY U3MEPEHHUS § 50, 51
paGora Ne 2 5 .
- ‘BSACHATD I Bl MEHBIITEHUS TTOTCHIINATHFHOW YHEPTUN
«M3yqenne 00BsiC porecc yMeEHbLIE OTEHLIMAJIBHOH 3HEP
3aKOHa IIOUCKOBBIH. A3MEHEHUS MEXaHUYECKOM CUCTEMBI U YBEIUYCHHUS
cOXpaHeHHUs!
MeXaHHYecKoii KHHETUYIECKOU 1 MOTEHLUAIEHON DHEPIUH YIIPYTO
IHEPrHI, MIOTEHLUAIbHOU neGopMUpPOBAHHON MPYKHHBL.
SHEPTHUH TeNa Mpu OKCIIepUMEHTAIbHO J10Ka3aTh
COBEpILICHUH pabOTHI, CHPaBENINBOCTh 3aKOHA COXPAHEHMS
3HaTh HOPMYITHUPOBKY MOJHON MEXaHUYECKOW SHEPIUU Ha
3aKOHA COXPaHEHHMS OCHOBE CPaBHEHUS ABYX MOJYYEHHBIX
MEXaHWYEeCKON SHEPTUN. pe3yIbTaTOB: MOTEHIHAIbHAS SHEPTUs
YBEJUYMWIIACH U IOTEHUUATIbHAS SHEPT U
YMEHBIIWIACK.
Cratuka. (4 v)
43 |1 PaBnoBecue Ten | KomOunuposann |Cratuka. PaBHOBecue 3HaTh ¥ IOHUMATh TIOHATUS «TBEPAOE § 52
BIi1 YPOK.
ten. TBepaoe Teno. Te710. MOMEHT CHIIbI». 3HATh YCIOBUA
44 |1 IlepBoe ycnoBue §53

paBHOBECHS
TBEPJIOTO Tena

Ycaopus PaBHOBECUA

paBHOBECHUA abCOIIOTHO TBEPAOIo TCia.




45 Bropoe ycnosue TBEpPAOrO Tena § 54
paBHOBECHS
TBEPJOTO Tela
46 Pemrenue 3amau. §52-54
MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMMKA (20 yacoB)
MoJgexyaspuaas ¢pusuxa. (124)
47 OcHOBHEBIE Komb6unnpoBanu | TemnoBoe aBmkeHue. [To3HaKOMHUTB € IPEIMETOM U3YyUEHHUS § 55-57
MIOJIOKEHUS bIi YPOK. " N
MOJIEKYJIAPHO- OneHka pa3MepoB MOJIEKYJISIPHOH (PU3HKHU- TEIIOBOI
KHHETHYECKOH MOJIEKYJI, OPOYHOBCKOTO (hopMoOii IBMXKEHUS MaTEPHH.
TeopuH. Pazmepsbl
Moutexyi1. Macca JBYDKEHHUS. CdopmynupoBaTh OCHOBHBIE IIOJI0KEHHS
MOJIEKYIL. MKT, naTh noHsTHE O pa3Mepax MOJIEKY,
Komriectso YMETh OOBSICHUTH (PU3NYECKUE SIBICHHS
BEIIIECTBA
Ha OCHOBE IPEJICTaBJICHUI O CTPOEHUU
48 BbpoyHoBckoe § 58 -60
BellecTBa. 3HaTh U MOHUMATh CMBICIT
nBrokenne. CHIbl
B3aUMOJCHCTBHS MOHSTHSL: TEIJIOBBIC SIBICHUS,
MOJIEKYL.
Crpoentie MaKpOCKOITMYECKHE Tela, TEIIOBOE
ra3o00pasHbIX, JBYKEHUE MOJIEKYJ, «BEILIECTBOY, «aTOM,
KHJKUX U
TBEPABIX TeI MOJIEKYJ1a», TOHUMATh CMBICIT BEJTHYNH
«MOJISIPHAs Macca, KOJIMUecTBa
49 WUneanbuelii ras B § 61,62
MOJIEKYJISIPHO- BCIICCTBA».
KHUHETHYECKON
teopun. Cpennee
3Ha4YeHHe
KBaJpaTa
CKOPOCTH
MOJIEKY I
50 OcHoBHOE Hudpopmarmonno | MaeanbHbiii ras. Jlath noHsATHE 00 MJICAILHOM ra3e Kak § 63
ypaBHEHHE

MOJIEKYJIIPHO-




KHHETUYECKOU
TEOPHH Ta3a

OcHOBHOE ypaBHEHHE

¢bu3nuecKol MOAEIH Pa3psLKEHHOTO rasa.

Ppa3BUBAIOILIUN. MKT upeansHOrO rasa. BrrsicHUTE ero cBoiicTBa. BEISICHUTE
51 Temmepatypa u (hM3UYECKHI CMBICIT ITOHATHS «JIaBJICHUE § 64, 65
TEIUIOBOE MKT. 3
paBHOBeCHe. rasa» B . 3ammucatb OCHOBHOE
Onpenenenne ypaaenre MKT uzeanbHOro rasa u ero
TeMIIEpaTyphl
3Hath. Ha ocHoBe MKT ycTaHOBUTH
KOJIMYECTBEHHYIO 3aBUCUMOCTH JIaBIICHHS
rasa oT Macchl OJHON MOJICKYJIbI 1
CPEIHEro KBajapara CKOPOCTH €€
JBYKCHHUS.
52 AoGcomoTHas HNudopmarnmonno | Temneparypa, BeecTu nowsATud: TeMieparypa u § 66, 67
TemIepaTypa. 5
Temmeparypa — |~ abcomtoTHas TEIUIOBOE paBHOBecHe. [laTh MOHITHE O
Mepa cpeanen Pa3BUBAOILIUICS | TEMIIEpaTypa, TEIIOBOE TEPMOJMHAMHUYECKHUX ITapaMeTpax;
KHHETHYECKO
SHEPrUM MOJIEKYIL. paBHOBecHe paccMOTpeTh TeMITepaTypy Kak
I/I3MepeH%e XapaKTEePUCTUKY COCTOSHUS TEIJIOBOTO
CKOpOCTEH
MOJIEKYJI Ta3a paBHOBECHS TEPMOTMHAMHYECKOM
CHCTEMBI Tl U KaK Mepy KHHETHYECKOH
53 YpaBHeHue Py § 68
COCTOSIHUSA SHEPrUM MOJIEKYJI Ta3a. AHAJIM3UPOBATh
U/ICIBHOIO Ta3a
COCTOSIHME TETJIOBOI'O PABHOBECHS
BEIIIeCTBA.
54 I'azoBbie 3akoHbl | MHOpManmonno | M3oTepmudeckui, 3HaTh U30MPOLIECCH U UX 3HAUECHUE B § 69
- n300apHBIN, H30XOPHBIT #u3HU. [JoHMMaTh CMBICI ATUX 3aKOHOB.
Pa3BUBAOLIUICS | IPOILIECCH., 3aKOHBI

boiins — Mapuorra, I'eit

— Jroccaxa, Llapms.




55 JlabopatopHas | Ypok- 3Hate npudopsr JIP. @opMUPOBATH YMEHUS: ONBITHBIM IIyTEM § 68, 69
padora Ne 3 v Lei
«xcnepumenra | TPAKTHKYM. METh IPOBOANTH MIPOBEPUTH BHINIOJHEHUE 3aKoHa ['eit —
JIbHas1 HPOBEPKA | TpopyecKu- MIPOBEPKY 3aKoHa ['efi - JItoccaka, IpOBOIUTE HAOIOICHNS,
3akoHa I'eii-
JroccaKay penponykTuBHbIi | JItoccakay. BBITIOJTHATD IKCIIEPUMEHTBI, A€TaTh
BBIBOZIbI HA OCHOBE SKCIEPUMEHTAIBHBIX
JAHHBIX, BEIYUCIISITH OTHOCUTEIBHBIE U
a0COITIOTHBIE MTOTPENTHOCTH H3MEPEHH.
56 HacpimenHnsbrit WudopmarmonHo | ucrapeHue u [To3HaKOMHUTB ¢ MOJIETIBIO PEAIBHOTO § 70,71
nap. 3aBUCUMOCTh
- KOHJCHCAITHS; rasa, [NIaBHBIM OTJIMYHEM PEaTbHOTO rasa
JIaBJICHUS
HaCBIIIEHHOTO Pa3BUBAIONINICS | HACHIIICHHBIN 1 oT uaeasbHoro. [loBTOpuTh 1M yriryouTth
napa oT
TeMIIepaTypbL. HEHACHIIICHHBIN TTap, 3HaHUS y4-cq 00 UCTIApEHUH U
Kunerme KpUTHYECKast KOHJICHCAIIUH; JaTh IOHIATHE
57 BrakHOCTD TemmepaTypa HACBIIIEHHOTO W HEHACHIIIEHHOTO Tapa, §72
BO3/yXa. .
BBISICHUTH CBOWMCTBA HACKHIIIEHHOTO TTapa 1
Pewrenne 3anau.
00BACHUTD UX C ToukH 3peHus MKT.
YTIyOuTh MOHATHE KUATICHNE, O0BSICHUTH
nporecc ¢ Touku 3peHus MKT;
cOpMyITUPOBATH TIOHITHE KPUTHUIECKAS
TeMIeparypa.
58 Kpucrammyeckne| MHGpOpMAIIMOHHO | MOHOKPHUCTAILIBL, 3HaTh ¥ IOHUMATh PA3JININe CTPOCHUS U § 73,74
Tena. AMopgHbIe .
Tena — MIOJIMKPUCTAILIBI, CBOMCTB KPUCTAIIIMYECKUX U aMOP(HBIX
pa3BHUBAOLIUICS | aHU30TPOIHS, Tes1. BBecTH MOHATHS: MOHOKPHCTAILIHI,

H30TpONHs, aMOpQHbIE

Tea. 3HaTh

MOJIMKPUCTAJIBI, aHU30TPOIINS,

nu3oTponus, amopdHsie Tena. PackpbiTh




CBOMCTB TBEP/IBIX TEI.
[Ipencrasnenue
Pe3yIIbTaTOB CPaBHEHUS
KPUCTAIUTHYECKUX U

aMop(HBIX TEJ B BUJE

OCHOBHBIE CBOMCTBA KPUCTAJUINIECKUX U
amop(dHbIX Tei. [To3HaKOMUTB €
MOJENAMH UX cTpoeHus. [loBTopuTh BUIBI

nedopmanuii 1 UX XapaKTEPUCTHKH.

TaOJINLIBI.
Tepmoannamuka. (8 4)
59 |1 BryTpennss [Ipobaem BuyTpeHnnss sHeprus JlaTb TEpMOAMHAMHUYECKYIO TPAKTOBKY §75
SHEPTHSA
HO — WIeabHOTO MOHATHUS paboOTHI ra3a. [late pacuer
60 |1 Pa6ora B TTOMCKOBBIH. OJTHOATOMHOTO Ta3a. paboThI Ta3a mpu n3006apHOM § 76
TEPMOINHAMUKE
Pabora B pacmmpeHnn. Beiectu dhopMyry
TEPMOJIMHAMUKE. 3aKOH A=PV.
TEPMOINHAMUKH. BocruteiBaTh yOeKI€HHOCTE B
BO3MOXKHOCTH TIO3HAHUS SIBJICHUN
MIPUPOIBI, UCTIONB30BAHUH JTOCTHKCHUN
(hm3uKy Ha 671aT0 PA3BUTHS YEIIOBEUCCKOM
LMBHIA3AIIHH.
61 |1 KomnuectBo KomOunupoBana | KomudecTBO TEIIIOTHI. 3HaTh MOHATHE: TEIUIONIepeaaya, § 77
TETUIOTHI bIN

VnenpHas
TEIIIOEMKOCTD, €&
(bm3nYecKuii CMBICT,
yAeNnbHas TeIIoTa

napooOpa3oBaHHs.

KOJIM4YECTBO TEIUIOTHI KaK MEPY
W3MEHEHMS BHYTPEHHEN 3HEPIUU IpU
TeruooOMeHe. BBecTn OHATHS, U3 3HATH
U IOHMMATh: YJEJIbHASI TEINIOEMKOCTb,
YIEJbHAs TEIJI0Ta IUIaBJICHHUS], YACIbHAs

TEIUIOTa MapooOpa3oBaHUsI.




62 IlepBrlii 3aK0H Hndopmarmonno | [lepBsrit 3akoH [ToBTOPUTH MOHATHUS § 78,79
TEPMOAVNHAMUKH. .
TpuvereHme - TEPMOANHAMUKH. «TEPMOAVMHAMUYECKHUH MTPOLIECCH.
HIEPBOrO 3aKOHA | pazpuBatomuiics |Mcmnonb3oBaTh [TpuBecTu mpuMepsl TEPMOJINHAMUYECKUX
TEPMOIAVHAMUKH K
pa3IUYHBIM proOpETCHHBIE 3HAHUS MIPOLIECCOB: CXKATHUE Ta3a, BUABI
fiponeccam U yMEHUS B TEIUIONEPEadu, H30IPOLECCHI B rase.
MIPaKTHYECKON CdopmynupoBaTh U 3anucaTh NEPBBIN
JEeSITeTFHOCTH | 3aKOH TEePMOJIMHAMHKH; PACKPBITH CMBICI
[TOBCETHEBHOW KU3HU 9TOrO 3aKOHA, TOKa3aTh IPAHHILIBI
JUTS OIICHKH BIIUSTHHSI HA OPTaHM3M YeJIOBeKa. | IPUMEHHMOCTH MEPBOTO 3aKOHA
TEPMOANHAMUKH, BBIICHUTD
63 Pemenne 3amau | TBopuecku- 3HATh/TIOHUMATh CMBIC]I, § 78,79
HEBO3MOKHOCTb CO3/IaHUsI BEUHOT'O
€IPOAYKTUBHBIN | YMETh pEIIaTh 3a0a4u
penpoaty y p A asurareiis. [Ipumenenue nepBoro 3akoHa
Ha MEepPBBIA 3aKOH
TEPMOANHAMUKH K
TEPMOANHAMUKHI
pa3IMYHBIM U30IpOIIEccaM B rase.
[TonmuTexHn4eckoe BOCIUTaHUE NIPU
M3Y4YEHUH 3TOH TeMbl. Pa3BuBaTh
MO3HaBaTEIbHbIC HHTEPECHI, U3ydasl ITY
TEMYy.
64 Heobparumocts | MHpopmanmonHo | HeoOpatumocTs JlaTh NOHATHA: PABHOBECHBIM § 80 - 81
MIPOLIECCOB B . .
- TEIUIOBBIX MPOIIECCOB. (HepaBHOBECHBIH ), CAMOTIPOU3BOJILHBIH
npupojie
Cratnctndeckoe | paspuarommiicst | Micromnb3oBaTh (HECaMOTIPOU3BOIBHBIN); OOPATUMBIX U
UCTOJIKOBAHHE
HEOGPATHMOCTH proOpeTCHHBIE 3HAHUS HEOOpaTUMBIX MTPOLIECCOB U, KaK
TIpOLECCoB B U yMEHUS B CJIEICTBHUE 3TOTO CHOPMYIUPOBAThH
IpHUpoJIe
MIPAKTHYECKON BTOPOI1 3aKOH TEPMOJINHAMHUKH B

JCATCIIbPHOCTH U

¢dhopmymupoBke Knaysuyca, ykazaTh




MOBCEIHEBHOM KU3HHU
JUUIA OLIEHKH BIMSHUA Ha
OpraHU3M YeJIOBEKa.
CTaTHCTHYECKHI CMBICTT

BTOpPOT'O 3aKOHA

CTaTHUCTUYECKUM CMBICTT BTOPOTO 3aKOHA
TECPMOJNHAMUKHU; BEPOATHOCTHOC
TOJIKOBAHHUE PaBHOBECHOI'O COCTOSAHUA

CUCTCMBI.

TEPMOIMHAMHUKH.
65 [puHIMIBL YacTtuyHO JBC. KII] TeruioBsix 3HaTH/TIOHUMATh TIPUHITHIT JeHCTBUS § 82§ 55-82
JencTBUs .
— JIBUTATEIICH. termtoBoro apurarens, JIBC. Beectn
TEIIOBBIX
ABUTATCIICH. HOUCKOBBIN. [IpakTuyeckoe moustue: KIIJI TermoBeIX qBUTaTEICH.
Kosdhpumment
HOJIE3HOrO MIPUMEHEHHUE B INonuTexHuyeckoe BOCIUTaHHE Ha
netcrus (KILL) IMOBCEIHEBHOM KU3HHU MIpUMEPAX MPAKTHICCKOTO MPUMEHEHHUS
TEIIOBBIX
JBHATATEIICH (hm3udecKkux 3HaHUHA 00 TEINIOBBIX JBUTATENICH, YKOJIOTHUYECKOC
OXpaHe OKpYKaroIIei BOCITUTaHHUE Ha MPUMEpax BPEIHOTO
cpeasl. PanmmonanbHoe BO3EMCTBUS TEIUIOBBIX JBUTATENEH Ha
TIPUPOIOTIONH30BAHNE U OKPYIKAIOITYIO CPEIy.
3alI1Ta OKPYKArOUIEN
CpeEbl.
66 Kontpoabnass |PenpoayKTHBHBINA.| YMETh NIPUMEHATh KoHTposb u olieHHBaHNE 3HAHUH, § 81, 82
padora Ne3 . N
MTOJIyYEHHBIC 3HAHUS U MEHMI1, HABLIKOB Y4-CsI IT0 U3YYEHHOI
«TepMoIHHAMHK oyde € 3Ha YMEHUH, HABBIKOB Y4-CSI I10 U3yYCHHO

a»

YMEHHUS IIpU

BBITTIOJTHCHU N

TeMe. POpMUPOBATH HABBIKU
CaMOCTOSITEIbHON paOOTHI Y4-Csl, 3HATh U
[IOHUMAaTh NEPBbII U BTOPOM 3aKOHBI
TEPMOAVNHAMUKH; YMETh BBIUUCIIATh
paboTy ras3a, KOJIMYECTBO TEILIOTHI,
M3MeHeHMs BHyTpeHHel sneprun, KI1/{

TCIIJIOBBIX HBHFaTCHeﬁ, OTHOCHUTCJIbHYIO




BJIAJ)KHOCTH BO3yXa, YMETh OOBSICHUTH
(l)I/IBI/ILIeCKI/IC SIBJICHUA U IPOUECCHI C
IIPUMCHCHUEM OCHOBHBIX MIOJIOKCHUH

MKT

IJEKTPOAUHAMMKA (33 yaca)

daekrpocratuka. (16 4)

67 |1 OnexTpudeckuii | Ypok OneMeHTapHbIN Jats onpenenenue TepMOAMHAMUKU. § 83 -85
3apsn U . B .
H3yYEHUS JNIEKTPUYECKUil 3apsiz. BECTH MOHITHE «IIICKTPUUECKHUH 3apsiin-
5JIeMEHTapHBIE y P pAil p pan
YaCTHULBL HOBOTO 3aKoH COXpaHEHUs MEPBUYHOE, OCHOBHOE IOHSTHE
3apsKEeHHbIE
Tela. MaTepHaia. 3JIEKTPUIECKOTr0 3apsiza. 3JIEKTPOIMHAMUKY, PaCCMaTPUBaHUE KaK
R OnexTpudeckoe mnoie, CBOMCTBO HEKOTOPBIX YacTHII,
Teln
DJIEKTPUYECKUM TOK. OTpeIeIAroIIee HHTEHCUBHOCTh
68 |1 3akoH o o § 86
3JIEKTPOMArHUTHBIX B3aUMOICHCTBHM.
COXpaHEHUs
3JIEKTPUIECKOTO JlBa pona 3apsa0B B IPUPOJIE.
3apsia. .
[To3HaKOMHUTE C BNEKTpU3aLMen Tel
(KOoHTaKTHas, Yepe3 COMPUKOCHOBEHHE U
gepe3 BIHSHHE).
69 |1 OcHoBHoi1 3akon | KomOuamMpoBanu |3akon Kynona, ennauria Bgectu ¢puzndeckyro Moienb- TOYSUHBINA § 87
3JIEKTPOCTATUKU | BIH YPOK. .
— sakon Kynona JIEKTPUIECKOTr0 3apsiza. JIeKTpU4ecKui 3apsaa. M3yuuts 3aKoH
E " | Mudopmarmonno . .
AuHANA DU3HYECKUNA CMBICII Kynona - ocHOBHOH 3aKOH
3JIEKTPUYECKOTO | _
sapsia 3akoHa Kyiona. 3JIEKTPOCTATHKH, PA3bSICHUTH (pr3ndecKuit
pa3BHUBaIOLLINIIC,
I'paduueckoe cMbIci 3akoHa KynoHa, mokasarh rpaHHUIlbI
TBOPYECKHU .
n300pakeHne AeHCTBUS ero mpuMeHNMOocCTH. 1103HaKOMUTH cO
PEeIpOLyKTUBHBII . .
3apsnoB. U3yuenue CBOWMCTBOM KYJIOHOBCKOW CHIIBI-




3akoHa Kynona B
CPaBHEHUU C 3aKOHOM

BCEMHPHOI'O TATOTCHHUA

[IEHTPAIBHOCTh. BBecTH emuHuIly
ANIEKTPUYECKOTO 3apsi/ia, BEISICHUTD
¢dbm3ugeckuii cMpica kodddummenta K.
YMETh BBIYHCIATH CHITY KyJIOHOBCKOTO
B3aUMOJIeHCcTBUSI. POPMUPOBATH 3HAHMUS,
YMEHHS, HaBBIKH, Periasi 3a/1a4u Ha

npuMenenne Gpopmyisl 3akona Kynona.

70 Pemenue 3anau | TBopuecku- 3akoH KynoHa. YMeTh BBIYHCIIATH CUITY KYJIOHOBCKOIO § 88
penpoIyKTUBHEIH | ['paduaeckoe B3aUMO/JICHCTBHUSL.
n300pakeHnEe NeHCTBUA
3apsiaoB. M3yyenue
3akoHa KynoHa B
CPaBHEHHUH C 3aKOHOM
BCEMHUPHOTO TATOTEHUS
71 bauskopeiicteue | Ypok OJexTpuyecKoe noie. BBISICHUTB CYIIIHOCTH TEOPUH § 89,90
U JeHCTBUE Ha u . o 6 .
U3yUYCHUS npsHKEHHOCTD BbHOZCUCTBHSA U OJIM3KOACHCTBHSI.
PACCTOSHHIL 3yde anpspKEHHOC JalIbHOAEHC JIM3KoeHC
DNeKTpUIeCcKoe | goporo 3IEKTPUYECKOIO MOJIS. [To3znaxomuts ¢ uneeit Papanes 06
noJue
MaTepuaa. PaBHOBecue anexkTpudeckoM nose. DopMupoBaTh
72 HanpsmxenHocTs | [1poGinem CTATHCTHYECKHX HOHSATHS: JICKTPUYECKOE TI0JIe-BHI §91
JIEKTPUYECKOTO
nons. [punnun | HO — 3apsiI0B. MAaTEepUH, OCYIIECTBISIOIIMI
CYTIEPIIO3ULINN . .
" TIOUCKOBBIH. XapakTepuCTHKa MoJIs B3aMMOJICHCTBUE MEKAY IJIEKTPUUECKU
noJiei

o miany: 1.
Cy1iecTBOBaHHE U
9KCIEPUMEHTAIIBHOE

JIOKa3aTenbCTBO. 2.

3apsKEHHBIMU YaCTULAMU;
HaIpPsKEHHOCTD OJIS - CUJIOBAs
XapaKTEPUCTUKA 3JIEKTPUIECKOTO IO,

3anmucath GopMyIy HaNpsKEHHOCTH




Hcrodnnkn moms (deM
nopoxxaarotcsi). Ne. Kak
00HapyKHBaCTCS

(wHIUKATOP TOIS). 4.

AIIEKTPUYECKOTO 1mouts. [lo3HaKOMUTE C
BUJIAMH TIOJICH: OJHOPOIHOE,
HeotHOpotHOE. MI3yunTh OCHOBHBIE

CBOMCTBa QJICKTPUYCCKOIO ITOJIA. C,HeﬂaTL

OcHoBHas qepTEXK, OOBICHUTE CYITHOCTH MPUHITATIA
XapaKTepPUCTHKA, CYNEPIO3ULUH JIEKTPUIECKUX MOJIEH.
KOJIM4ECTBEHHBIN
3aKOH.
73 Pemenue 3agau | TBopuecku YMeTh pemath 3a1auu @opMUpOBaTh 3HAHUS, YMEHHUS, HABBIKU, § 91
PpETPOYKTHUBHBIN.| HA pacuér pemas 3agauu no teme «Hanpspk€HHOCTH
HanpsDKEHHOCTH astekTpudeckoro nosst. [puHnmn
3NEKTPUIECKOTO CYTIEPIIO3UIINH TIOJIEN», KaYeCTBEHHBIE
0151, IPUHIINIL 3aJjaHus Ha OIIPEeIIeHne
CYTIEPIIO3ULIMH. PE3yIBTUPYIOIIETO BEKTOPA
HanpsoKeHHOCTH. Pa3BuBath
MOo3HaBaTeIbHbIE HHTEPECHI,
WMHTEJUIEKTYalIbHbIE U TBOPYECKHE
CIIOCOOHOCTH B MPOIIecCe PeIeHHs
(U3NUECKUX 3a/1a4 U CAMOCTOSTEILHOTO
NpUOOPETEHUSI HOBBIX 3HAHHM.
74 Cunoseie munun | [Ipobaem IIpoBOgHUKYN 1 DakT B3aMMOJACHCTBHSA I10JIS U BEIICCTRA. § 92
3JIEKTPUYECKOTO
—— HO- TUDIIEKTPUKH B CB00OOIHBIE 3apsi/ibl TPOBOAHUKOB.
HanpsieHHOCTb | monckoBbiit 3IEKTPUYECKOM II0JIE, Hay4utp y4-cst OOBSCHATE C TOUKH 3pSHHUS
OJIst .
3apSKCHHOTO MOJISpU3aLUs 3JIEKTPOHHON TEOPHUH ABIEHMUS,
mapa

MMPpOUCXOAAIINEC B IPOBOAHUKAX,




75 [IpoBoHUKH B MIOMEIICHHBIX B 3JIEKTPUUECKOE T0JIE; § 93
ANEKTPOCTATUUECK
OM TOJIE OIMCHIBATH U OOBSICHATH SIBJICHUC

3IEKTPOCTATUUECKON HHIYKIUU.

76 JusnexTpuku B § 94, 95
3JIEKTPOCTATUYECK
oM moje. [Ba
BHJIA
JIUAJIEKTPUKOB.
[Tonspuzanus
JINDJICKTPUKOB

77 ITorenmuanpras | Madopmanuonno | [loTeHnnan, pasHOCTH [To3HaKOMHTH € AIIEKTPOCTATHICCKON § 96
SHEPTHSA . .
3APSUKEHHOTO Tema MOTEHIHAJIOB, MOTEHIMAIBHON SHEPIUE CUCTEMBI
B OAHOPOIHOM pa3BUBAIOIIUICS | 3KBUMOTEHIIMATIbHBIE 3apsIOB; C pabOT P TIEPEMEIIICHUS
3JIEKTPOCTATHIECK
OM TIOJIE [IOBEPXHOCTH 3apsa B OIHOPOIHOM

AIEKTPOCTATUICCKOM II0JIC;

78 Tlorenmuan 5 5 § 97
3JEKTPOCTATUYECK] IMOTCHIHAJIBHOW SHEPIUCH 3apsaaa B
Oro ToJtA 1 OJTHOPOJHOM 3JIEKTPOCTATHIECKOM TI0JIE.
pasHoOCTh
MOTCHITNAJIOB BBecTn moOHSATHS: TOTSHITHAI TIOJIS,

79 S — Pa3HOCTh TOTEHIIUATIOB, $98
HaIpPsKEHHOCTHIO SKBHUIOTEHIIHATHHBIC TTOBEPXHOCTH.
ANEKTPOCTATUUECK
OT0 TIONS U ®opMUpOBaTh YMEHUS, HABBIKH, pelas
PasHOCTRIO 3amaun 1o Teme «IloTennuan
MOTEHLIUAJIOB.
DKBUIIOTEHIIHAE AIEKTPOCTATUUYECKOTO MO U Pa3HOCTh
HbIE TIOBEPXHOCTHU TOTEHIHATIOB.

80 OnexTpoeMkocTsh. | Madopmanmonno | KonneHcaropsl. BBectu noHATHSA: AIEKTPOEMKOCTH § 99, 100
) 29i0%050%00051 .
MEKTPOEMKOCTH. DNeKTPOEMKOCTS, CUCTEMBI IBYX MMPOBOJTHUKOB, €€ €IUHUIIBI
Konnencatops! €IUHULIbI M3MepeHud. 3aps1 KOHAEHCATOoPa;




81 |1 OHeprus Pa3BUBAOLIUICS | 3JEKTPOEMKOCTH. MIOHUMATh CMBICJ BEJIMYMHBI § 101
3apsSHKEHHOTO . I/I
«9JEeKTpUYecKas EMKOCTb». M3yuuTh OT
KOH/IEeHCaTopa. P 0 y 0
ITpumenenue YEro 3aBUCHUT DJIEKTPOEMKOCT.
KOH/IEHCAaTOPOB
CdopmupoBaTh NPeaCTaBICHUE O TOM,
YTO HAJIMYHE DHEPTUHU Y DIIEKTPHUYECKOTO
IOJIA SIBJISIETCS IPU3HAKOM
MaTepUANTBbHOCTH AIIEKTPHUECKUX TOJIEH.
82 |1 Pemenue 3amau | TBopuecku- IIpoBOHUKY U YMeTh NPUMEHSATH MOTyYEHHBIE 3HAHUS U § 101
PENPOAYKTUBHBIN | IUAIEKTPUKHU B YMEHHUS MIPY PELICHNH KAYECTBEHHBIX U
ANEKTPUIECKOM TI0JIE, pacueTHBIX 3a/1a4 110 3TOW TeMe.
MIOJIIPU3ALIHS
3akoHbI NOCTOSAHHOTO TOKA. (10 4)
83 |1 Onextpudecknit | MagopmMannoHHO | Y CIIoBUS CylIecCTBOBaHHS 3HaTh/ MOHUMATh CMBICIT IOHSATHI § 102, 103
Tok. Cuiia Toka. . .
A - UIEKTPUIECKOr0 TOKA DIEKTPUUECKUIN TOK. «QNEKTPUYECKUI TOK» .BBIACHUTE yCIOBUS
&
HEOOXOMMBIC JUIs paszBuBaromuiics | Cuna Toka. CYILLIECTBOBAHUS ANEKTPUUECKOTO TOKA
CYIECTBOBAHUS
3JIEKTPUYECKOTO Hanpsokenue,
Toka COIIPOTHUBJICHUE.
84 |1 3akod OMa g [IpoGmem 3aBUCUMOCTH CUJIBI TOKA 3HaTh 3ak0oH OMa AJIs1 yJacTKa LEMH. § 104
ydacTKa IIeTH. y 0
HO- B LIENH OT METh HCII0JIb30BaTh 3aK0H OMa JIy1st
Conporusienme 0 LEMNH O €Th HCIOJIb30BaTh 3aKO a I
ITOMCKOBBII COIIPOTHUBIICHUS U pelIeHus 3a1a4 Ha BEIYUCIICHUE
HaMpPKEHUS. HaAIPSKEHUS, CUITBI TOKA U
COIIPOTHUBIICHHUS y4acTKa LEMU
85 |1 Onekrpudeckue | KomOmampoBaHH | CXEeMBI 2JIEKTPHICCKUX ITo3HakoMUTH cO cxeMamu iekTpudeckux | § 105
LIEIIH. BIl YPOK. . 5 .
meil. YMeTs cobuparp neil; BEIYEPUNBAHNEM HX CXEM;
ITocnenoBatensHO ueme CTb cobupa Hetied, CpHMBAHHC CXEM;

€ U mapaljICJIIbHOC

anekTpuueckue uenu, Th

MpaBHUJIaMH BKJIFOUEHUS aMIIEPMETPa,




COCTMHEHUS ipu paboTe ¢ BOJIETMETPA, OMMETPA B IIETIb AJIS
MIPOBOTHUKOB
ANEKTPUIECKUMU M3MEPEHUSI.
puOOpamu.
86 Pemenue 3agau. | TBopuecku YMeTh pelath 3a1auu [IpuMeHsATh METOT SKBUBAJICHTHBIX CXEM § 105
PENpPOAYKTUBHBIN.| HA JUTSL pacyeTa dIICKTPUIECKUX LIeTIeH.
pacUdéT SNEKTPUIECKIX dopMupoBaTh yMEHWS, HABBIKH,
neneit. [Tocrpoenue MCIONB3Ysl 3aKkoH OMa mpu pacdere
SKBHBAJICHTHBIX CXEM (PM3MIECKIX BENWYHH, XapaKTepHU3YIOMINX
ANEKTPUIECKHX IIETICH. TOK.
BocnuteiBaTh COTPYIHUYECTBO B
MPOIIECCE COBMECTHOTO BHITIOTHEHHUS
3a1a4q
87 JladopaTtopHas | Ypok 3uaTh npudops! JIP. DopMUPOBATh HABBIKH COOPKH IIETICH § 102 - 105
pa6oTa Ne 4 y 5
«M3yuenue MIPAKTHKY METh COOMpaTh CXEMBI MOCTIEIOBATENFHOTO U TAPAJIIEIIEHOTO
IoC/1e10BaTe/IbH | Pa3INYHbIX COEIMHEHUI TPOBOJHUKOB;
oro u
napaienbHoro | 1BOPUECKH- COEIMHEHHN, 9KCIIEPHMEHTAIBHO JI0KA3aTh
COCAMHEH M3 PENPOAYKTUBHBIN | IPOBOUTH U3MEPEHHUS CIIPaBEITUBOCTh 3aKOHOB COCTUHEHUS
MPOBOJHUKOBY.
BEJTUYNH MPOBOJAHUKOB. DOPMUPOBATH HABBIKU
MIPH MOCJIEI0BATEIHFHOM KOJUIEKTUBHOM PabOTHI B COUETAHUH C
U TIapaJIeIbHOM CaMOCTOSITETFHOCTRIO YU-Csl.
COCIMHCHUI
MIPOBOTHUKOB.
88 PaGorta n Ypoxk Pa6ora 1 MomHoCTH Bgectu sHEpreTHUecKkne XapakTepUCTHKH § 106
MOIITHOCTh

IOCTOAHHOTI'O TOKA

IIOBTOPEHUS C

IIPUMECHCHUEM

QJICKTPUYCCKOI'O TOKA.

IMPOTCKaHUA TOKA B LICIINU: pa60Ta

.3amucaTh ¥ cOPMYIUPOBATh 3aKOH




MeToAa xoyns- Jlenna. @opMupoOBaTh 3HAHUSA,
penieHus YMEHUs1, HaBBIKH, pelias 3aJJa4d 10 dTOH
3ama Teme. DopMUpPOBATH HABBIKK PabOTHI C
TEKCTOM.
89 Onextpoasmwkymal MapopMannoHHO | DIeKTpOoABIKYIIas BbIACHUTH NEHCTBUE CTOPOHHUX CUII B § 107, 108
g cuia. 3aKoH C B
OMa U1 IOMHO cuina. CTOpOHHHUE CHITBL. WCTOYHHKE TOKa. BBeCTH moHATHS:
nenu pasBuBarontuiicss | 3akoH Oma IS TTOJTHOM 3JIEKTPOABMIKYIIAS CUJIa —
TIeTTH. XapaKTepHUCTUKa UCTOYHHKA TOKA,
CTOPOHHWE CHJIBI; ITaJICHUE HATIPSIKCHUS
Ha y4JacTKe 1enu. BeiBecTr 1 u3yunTh
3akoH OMa JUIs TTOJTHOM IETH € OTIOPOi Ha
3aKOH COXpaHEHHs SHEPTHH U 3aKOH
Hxoyns - JleHua, pa3biCHUTh
COJIepKaHMe ATOTO 3aKOHa, MTOKa3aTh
TPaHUIIBI €T0 MPUMEHUMOCTH,
MIPaKTUICCKOE 3HAUCHHIE ITOTO 3aKOHA.
90 JladopaTtopHas | Ypok- OO0bsicHeHHE, [IpoBeputhb BeIMOMHEHNE 3aKk0oHa OMa IS § 107, 108
padora Ne 5 N
MIPAKTUK BeinosiHeHue JIP. 11 TOJIHOM LIETIH, U3MEPUTh u
«M3mepenne pa y onHenue JI o onHOM 1enw, u3meputhb JJ(C
IACu M. WHCTPYKITUH BHYTPEHHEE CONPOTUBJICHIE HCTOTHHKA
BHYTPEHHEro
cOnpoTHBJIeHHs | | BOPUECKH ToKa. POpMHUPOBATH HABBIKU PabOTEI C
HCTOYHHKA PpenpOTyKTUBHEII (duznyecKuMH PUOOpaMH, HaBBIKU
TOKa)

cOopku nenu. PopMUPOBaTH HABBIKU
KOJUIGKTUBHOU pabOTHI B COYETaHUH C
CaMOCTOATENBHOCTBIO YU-CSl.

DopMUPOBaTh YMEHUS: IPOBOJUTH




Ha6J'I}O,Z[€HI/Iﬂ, BBITIOJIHATE S5KCIICPUMCHTHI,
JA€JIaThb BBIBOAbI HA OCHOBEC

OKCIICPUMCEHTAJIBHBIX JaHHBIX.

91 |1 Pentenue 3amau TBopuecku- 3axod Oma 111 HOJTHOU Pernrennie KkoIMueCcTBEHHBIX 3a71a4 Ha § 102 - 108
PENPOAYKTUBHBIN | LIETIN 3akoH OMma JUIs TTOJTHOM TIETH U y4acTKa
HEeTH
92 |1 Kontpoabnas | PenpoaykTuBHbI | BeISICHUTE ycBOEHUE KoHTpons u olieHrBaHMEe 3HaAHUH, § 108
padora Ne 4 5 . .
«3AKOHBI yYaluMHCs yIeOHOTO YMEHUH, HABBIKOB Y4-Cs TI0 U3y4YECHHOU
TMOCTOSIHHOT 0 MaTepHayia 3TOH TeMbI Teme. DopMHUPOBATH HABBHIKH
TOKa»
CaMOCTOATENBHOM paOOTHI IO PA3IUIHBIM
BHJaM ITO3HABATEIFHON AESITETHHOCTH.
DeKTPUYECKHH TOK B Pa3JIMYHbIX cpeaax. (74)
93 |1 Onextpudeckass | KoMOWHMpOBaHH | DIEKTPUYECKHIA TOK B BrIsICHUTB yCIOBHSA BOSHUKHOBEHUS U § 109, 110
MPUBOJIUMOCTh BIi1 YpOK y
PATHUHBIX MeTaiax. Y cIoBHs CYIIECTBOBaHUS 3JEKTPUIECKOTO TOKA B
BCIICCTB. BO3HHUKHOBCHUS U MeTalltaxX, IT03HaKOMUTE C €T0 BOJBT -
DneKTpoHHAS
IIPHBOAMMOCTD CYIIIECTBOBaHUS aMIIepHON XapaKTePUCTHKOM.
MeTajlioB 3IEKTPUIECKOTO TOKA B KadgectBeHHO 00BsACHUTE 3aKk0H OMa Ha
MeTaiiax OCHOBE 3JICKTPOHHOH TeOpuun
MIPOBOJIMMOCTH MeTaLIoB. ITokaszars
BO3MOKHOCTBH TIOCTPOEHWSI CTPOTOi
TEOPUH IBIKEHHS JIIEKTPOHOB METaJlIe
JIUIIb HAa OCHOBE 3aKOHOB KBAaHTOBOM
MEXaHUKU.
94 |1 3aBUCUMOCTD KomOuHMpOBaHH |3aBUCUMOCTD Y cTaHOBUTH 3aBUCUMOCTE conpotuBienus | § 111, 112

COIMIPOTHUBJICHUS




MPOBOJHUKA OT | BIH YPOK. COTIPOTHBIICHHS METAITIYECKOTO MMPOBOAHUKA OT

TEMIEePaTypPHL. 3
METaJLTHIYECKOT TeMIepaTyphl. 3HATh U MIOHUMATh CMBICIT

CBepxnpoBoaNMO 0 paTyp

CTb MPOBOJHUKA OT MOHATHIN «CBEPXIPOBOIUMOCTD.
TEMIEePaTyPHI.
CBepXIpOBOIUMOCTD

95 Onexkrpudeckuii | KomOMHHpOBaHH | DIeKTpOHHAS, ITokazath moJyioxkeHue § 113,114

TOK B BIN YPOK.

MOy IPOBOHHKA JBIPOYHAS MOJTYTIPOBOJHUKOBEIX BEIIECTB B

X. DeKTpuyecKas MPOBOJUMOCT. MEePUONYECKON CUCTEME XUMUYECKUX

IIPOBOJAMMOCTD

[0JIYIIPOBOAHHKO CobcTBeHHas AJIEMEHTOB. Y CTAHOBHUTH 3aBHCUMOCTD

B 1pH HaJEI/I"II/II/I IIPOBOJUMOCTD 3H€KTpI/I‘-IeCKOI71 IIPOBOJJUMOCTHU

npumMecei
TIOJTyTIPOBOTHAKOB: MOJTYTIPOBOJHUKOB OT TEMIEPaTYPHI,
AKICITOPHBIC U OCBCIICHHOCTHU, paJUOAKTUBHOT'O
TIOHOPHBIE TTPUMECH 00Ty4eHuns, MEXaHMYECKUX BO3JEHCTBHI
YcenoBus u a1p. CpaBHUTH POBOJUMOCTH
BO3HUKHOBCHHA U TIMOJIYIIPOBOAHUKOB U IIPOBOAUMOCTHU
CYIIIECTBOBaHUS MeTayoB. [lo3HaKOMUTE y4-cs ¢
JIEKTPUIECKOTO TOKA B MOJTyTIPOBOAHUKAMH, CO CTPOCHUEM
MOJIYIIPOBOAHUKAX. MOJIYyIIPOBOAHUKOB, IMOKA3aTh I'PaHUIIbL
3aBHCHMOCTD IIPUMEHUMOCTH I10JIYIIPOBOJHUKOB.
3NEKTPUIECKOI ®opmHpoBaTh MPEACTABIECHUE O
IIPOBOAMMOCTH CBO6OIIHI>IX HOCUTCIIAX BJICKTPHUYCCKOT'O
MIOJIyTIPOBOJJHUKOB OT 3apsa B MOJYNIPOBOAHMKAX U O IPUPOAE
TEMIICpaTyPHhI. SJICKTPUYECKOT'O TOKAa B YUCTBIX

MOJIYIIPOBOJHUKAX C TOUKHU 3PEHUS
3JIEKTPOHHOM TEOpHH.
96 Onekrpuyeckuil | KomOunupoBann | TepMope3ncTopsl, ITo3HaKOMHUTB y4-cs € § 115,116




TOK 4epe3 Bl YPOK. tdotopemne, TepMOpEe3nCTOpaMu, GoToperre,

KOHTaKT .

MOy IPOBOIHIKO MOJIYIIPOBOJHUKOBBII MOJIYIIPOBOJHUKOBBIM JTHOIOM.

B p- U N-THIIOB. JUOI. [TonurexHuyeckoe BOCIIUTAHUE HA

TpaH3ucTopbl

pUMEPAX TPUMEHEHUS
MTOJTYTIPOBOIHUKOBEIX MTPHOOPOB.
97 Onexrpudeckuii | KomOouauposanu |[lonsatue Bectu noustue Bakyyma. [loznakomuts ¢ |§ 117, 118

TOK B BaKyyMe.  |BIi ypoK C 5 .

DHeKTPOHHBIE BakyyMa. Criocobamu HECaMOCTOATEIbHON MPOBOIUMOCTBIO

IIYYKH. TIOJTy9ICHUS CBOOOIHBIX BaKyyMa; CO CITOCOOaMHU MOy YEeHHIS

DIIeKTPOHHO-

JyueBast Tpy6Ka HOCHUTEIEH 3apsiaa B cBOOOIHBIX HOCUTENEH 3apsaa B BAKyyMe:
BaKyyMe: TEPMOZJIEKTPOHHON AIMUCCHUEN,
TEPMOIJIEKTPOHHAS (hoToanexTpoHHOU dmHccuelt. U3ydunTh
OMHUCCHS, YCTPOMCTBO U MPUHLIUI paOOTHI
(hoToanexTpoHHas BAKYYMHOT'O MO/, €TO OAHOCTOPOHHEMN
OMHUCCUA IMPOBOJAUMOCTH.

98 Onextpudecknii | KomOnHupoBaHH |DnexTponnTudeckas KuaKocTH- IPOBOIHUKH JIEKTPUIECKOTO § 119, 120

TOK B )KUAKOCTSX. | bIH YPOK

JUCCOLIMALINS, TOKa. PacTBOpHI U pacIuiaBel

3akoH
AIIEKTPOIH3a

anekTponun3. Pusnveckas

pupoa
3JEKTPONPOBOAUMOCTH
KHUIKUX IIPOBOAHUKOB
(3nexTponuToB).3aK0H
®@apages s
3NEKTPOIIN3a,
3IEKTPOXUMUYECKUI

OKBHBAJICHT.

AIEKTPOIUTOB (KUCIOT, MIEIOYEH, CONEeH).
@opMUPOBATh MOHATHUSA:
JNEKTPOTUTHYECKAS AUCCOLHAIIUS,
3NEKTPOJIN3, HOHHASI IPOBOANMOCTb.
PazbscHuTh PusnUecKyro npupoasy
3NEKTPONIPOBOAMMOCTH KHUAKHX
MPOBOJHUKOB (3JIEKTPOIUTOB).
CdhopmynupoBaTh U 3amKcaTh 3aKOH
®Dapanes 11 ANEKTPOIN3a, BECTH

TMOHATHUC DJICKTPOXUMHNYCCKOT'O




OKBHBAJICHTA.

99 |1 Onexkrpuyeckuit | KomOunupoBann | Monwnzamus rasa, YMeTb OIUCHIBATE YCJIOBUS U IIPOLIECC §121-123
TOK B raszax. BIN YPOK. .
HecaMocTosTeIbH HECaMOCTOSITEIIbHBIN MPOTEKAHUS IJIEKTPUIECKOTO TOKA B ra3ax.
bIN 1 pa3psia, BUAbI IToHuMAaThL NOHATHE «IIJIa3May
CaMOCTOSITEIbHBIN
paspsizsl. [Inasma CaMOCTOSATEIBHOIO
3NEKTPUIECKOTO
paspsna
IToBTOpeHue (2 yaca)
100 (1 Pentenue 3amau TBopuecku- § 109 — 123
PENPOAYKTUBHBIN
101 |1 Hrorosas PenpoaykTuBHBIM | YMETh IPUMEHSTH KonTpons u onieHnBanue 3HaHuUi, § 123
KOHTPOJIbHAA . o
paGota [TOJTyYECHHBIC 3HAHUS U YMEHHH, HABBIKOB y4-Cs [T0 H3Y4YEHHOU
YMEHHA IPH Teme. PopMUpPOBaTH HaBBIKU
BhinojiHennu KP CaMOCTOSTEIILHOW PaOOTHI.
102-|4 PesepBuble ypoku
105
105 Uroro




