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1. Kommjiekc 0CHOBHBIX XapaKTePUCTHK JIOMOJTHUTEIbHOH 0011e00pa3oBaTe/IbHOM
o0uIepa3BuBaOIIeil MPOrpaMMbl

1.1 IMosicuuTeabHAA 3aIHMCKA

HanpaBieHHOCTHh IPOrpaMMbl

[Mporpamma «®Pu3uka — Hayka O TPUPOAE» HMEET ECTECTBEHHOHAYYHYIO
HanpaBieHHOCTh. (OCBOEHHME €€ COAEp)KaHUs CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHBIX
IpE/ICTaBICHNHN y 00Yy4alOMUXcs HA OCHOBE M3YUCHHMS MTPOIIECCOB U SIBICHUN, IPOUCXOIAIINX B
NpUPOJIE, a TaKKE MOBBIIECHUIO (YHKIIMOHAIBHONH TPAMOTHOCTH. DTO CYIIECTBEHHO BIIMSET HA
pa3BUTHE MHTEIUICKTYAIbHBIX, IPAKTUYECKUX M TBOPUECKHUX CIIOCOOHOCTEH JIMYHOCTH PeOCHKA.

AKTYaJIbHOCTH MPOTPaMMbI
3HaueHue (U3UKK B OOPAa30BAHHMH OMPEICISICTCS POJIbI0 (PU3NYCCKONW HAYKW B YKU3HU
COBPEMEHHOT0 O0IIECTBA, €€ BIMSHUEM Ha TEMITbl Pa3BUTHS HAyYHO-TEXHUYECKOTO MPOorpecca.

COLII/IaJIBHI)IG U 3KOHOMHYCCKHUC YCJIOBUA B 6I>ICTp0 MCHAOMICMCSA COBPCMCHHOM MHUPC
TpeOyrT, 4YTOOBI OOydarolMecs MOJYYHIN IIEJIOCTHOE KOMIIETEHTHOCTHOE OOpa3oBaHUE.
YcnemHoe (HOpMHpPOBAaHWE KOMIIETCHIIMH MOXKET IPOHUCXOJIUTh TOJIBKO B JIMYHOCTHO-
OPUCHTUPOBAHHOM 00pa30BaTEILHOM IIPOIIECCE HA OCHOBE JIMYHOCTHO-ACSTEIBHOCTHOTO
MOJIX0/1a, Koraa peOEHOK BBICTYIACT KaK CyOBEKT JACATEILHOCTH, CYOBEKT PA3BUTHSI.

[TpuoOpereHne KoMIIETEHIMN 0a3uUpyeTcss Ha OIBITE ACATEIBHOCTH OOYYAIONIMXCS |
3aBUCHUT OT MX aKTUBHOCTH. CaMbIii BBICOKHI YPOBCHb aKTHUBHOCTH - TBOPYCCKAA aKTUBHOCTD -
nperonaraeT CTpeMIICHUE peOCHKAa K TBOPYECKOMY OCMBICIICHUIO 3HAHUH, CAMOCTOSATEIIBHOMY
IMOUCKY PpCHICHUA HpO6JI€M. Nwmenno KOMHCTGHTHOCTHO-I[C?[TGJII)HOCTHI)IP'I Ioaxoa MOXKET
MOJTOTOBUTH YEJIOBEKa YMEJIOro, MOOMIIBHOTO, BIAACIOIIEro He HaOopoM (akToB, a crioco0amMu
N TCXHOJOIWAMU HUX TIOJYUCHUA W MNPUMCHCHHA, JICTKO aAalTUPYIOIIETOCA K PA3JIMYHBIM
YKU3HEHHBIM CUTYAIHsIM, TO €CTh 00Jaaromniero GyHKIMOHATEHOW IPaMOTHOCTHIO.

B mHacrosmiee Bpems ompeaensercs MOTPEOHOCTH B pa3pabOTKe MPOrpaMMHO-
METOJUYECKOro obecreueHus Kypca (GU3MKu B CUCTEME TOTIOTHUTENBHOTO 00pa3oBaHus IeTeH ¢
MO3UITUH KOMITETEHTHOCTHO-/ISATEIIBHOCTHOTO MOIX0/1A.

BrlmiensnoxkeHHoe onpeensieT akTyalbHOCTh Mporpammbl «Dusnka — HayKa o MPUPOIE»,
KOTOpasi HallpaBJICHAa Ha pPCIICHHUEC IPAKTUKO-OPUCHTUPOBAHHBIX 3aJa4 W MOBBIIICHUA
(GYHKIIMOHATBPHOW TPaMOTHOCTH TOAPACTAIOMIETO TIOKOJEHHS 3a CYeT MpUOOpeTeHHs
YCTOMYMBOTO HaBbIKa 00y4aThCs B TEUEHHUE BCEH )KU3HU.

[Iporpamma pa3paboTaHa B COOTBETCTBHHM C TpeOOBAaHUSAMH HOPMATHBHO-TIPABOBBIX

aKTOB:
1. ®epepanbubiii 3akoH ot 29.12.2012 Ne 273-®3 «0O06 o6pasoBanun B Poccuiickoit
Denepauuny;

2. Tlpuxa3z Munucrepcta oopazoBanus u Hayku P® ot 27.07.2022 r. Ne 629 «O06 yTBepKIeHUH
[Topsinka  opraHu3alMM ¥ OCYLIECTBICHHS  OOpa3oBaTeNbHOW  JIEATEIBHOCTH IO
JOTIOTHUTEILHBIM 0011e00pa30BaTeIbHBIM TPOrPaMMaMy;

3. IIpuxa3z Munnpocsemmenust Poccun ot 03.09.2019 . Ne 467 «O6 ytBepxkaenuu Llenesoii
MOJIENIA Pa3BUTHUSL PETUOHAIBHBIX CUCTEM JIOTIOJIHUTEIHHOTO 00pa30BaHUsl JETe;

4. KoHmenuus pa3BUTHS JOMOIHUTENHLHOTO oOpasoBanus aereid 10 2030 roma, yTBepKIeHa
pacnopsikeHneM npasurenberBa PO ot 31.03.2022 1. Ne 678-p;

5. Tlpuxa3 MunucrepcTBa Tpyna 1 conuaibHol 3amuTsl Poccuiickoit ®eneparuu ot 22.09.2021
r. Ne 6521 «O06 yTBepx)aeHNN npodeccronanbHoro cranaapta «llemaror 1OmMoOJHUTETEHOTO
00pa30BaHUs JIeTeH U B3POCIIBIX);

6. Crparerus pa3Butus BocnuTanus B Poccuiickorn ®enepanum mo 2025 roma, yTBepxkKacHa
pacnopsbkeHneM npasurenscta PO ot 29.05.2015 r. Ne 996-p;



7. Canurtapubie mnpaBmwia 2.4.3648-20 «CaHUTapHO-MIUIEMHUOJIOTHYECKUE TpeOOBaHUS K
OpraHu3alMi BOCHHUTAHUS M OOY4YEHHUs, OT/AbIXa U O3JI0POBJICHUS JETEH M MOJIOJEKNY,
yTBepKAeHbl [locTaHOBIIEHHMEM TJIaBHOIO TOCYJIApCTBEHHOIO CaHUTapHOro Bpada PD ot
28.09.2020 . Ne 28;

8. mocTaHOBIICHHIO [J71aBHOTO TOCYAapCTBEHHOTO caHuTapHoro Bpada P® ot 28.01.2021 Ne 2
«O06 ytBepxkaeHun caHuTapHbix npaBuwi ¥ HOpM Canllun 1.2.3685-21 «I'uruenuueckue
HOpPMATHBBI W TpeOOBaHUS K oOecnedeHuio Oe3omacHOCTH M (WiH) OE3BPEIHOCTH IS
yesoBeka (pakTopoB cpeasl obutanus» (p. VI. ['urmenndyeckne HOpMaTHBBI MO YCTPOMCTBY,
COJICP)KaHUI0O U peXUMY padoThl OpraHU3aluil BOCHUTAHUS W OOy4YeHHUS, OTAbIXa U
03710POBJICHUS AETEN U MOJIOJEKI»);

9. ®enepanpHoro 3akona ot 27.07.2006 N 149-®3 "OO6 wundbopmaruu, wHGOPMAIIMOHHBIX
TEXHOJIOTUSIX U O 3amuTe nHpopmaru”

10. Ycera I'BY J1O IIJIO «OxoMupy JIO.

OTiimunTeIbHBbIE 0COOCHHOCTH NMPOTrPAMMBI

KoMIuIekcHBIN TOIX0/ TPEroAaBaHusl JaHHOW MPOTPaMMbl CIIOCOOCTBYET YTIiTyOJICHUIO
3HAaHUW M TAPMOHHUYECKOMY Pa3BUTHIO JHUYHOCTH pebeHka. [Iporpamma «®Dusmka — Hayka o
IpUpOJE» paccuuTaHa Ha oOOyyaroluxcsd MOJPOCTKOBOIO M IOHOILIECKOIO  BO3pAacCTa,
00Ja1alouX OMPEEICHHBIM 0arakoM 3HaHW, YMEHUN M HABBIKOB, MOJIYYEHHBIX Ha YpOKax
¢usuku. CopepxaHue NIPOrpaMMbl HAIpPaBJIE€HO HA pa3BUTHE U TOAJEPKKY HHTepeca
00y4aroIuXcsl K €CTECTBEHHOHAYYHOM JIEATEIbHOCTH, KOTOPask JaeT BO3MOXKHOCTh PACIIUPUTD U
yIIIyOHUTb 3HAHUS U YMEHUS, IOJTyYeHHBIE B Kypce 00miero o0pa3oBaHusi, H CO3/1aeT YCIOBUS IS
BCECTOPOHHETO pPa3BUTUS JUYHOCTU. OCBOGHHE MPOrpaMMbl OOYYArOIIMMHKCS CIIOCOOCTBYET
(OpMHUPOBAHHIO Y HUX IOBBIIIEHHOI'O MHTEpeca K Oosiee IIyOOKOMY IMOHMMAHUIO IPOLECCOB
MPUPOJIBI C TOUKH 3PEHUs TAKOM HayKU Kak (pU3UKa.

[Iporpamma paccunutana Ha 4 rona oOydenus. [Iporpamma coctouT u3 17 camMoCTOATETBHBIX
MOJyJie, 4TO MO3BOJIAEeT OOeclneYuTh BapUaTUBHOCTh Y4YeOHOro IMpolecca U MOCTPOUTH
WHAMBUAYaIbHbII  00pa3oBaTeNbHBII  MapuIpyT, B  3aBUCHUMOCTM OT MOTpeOHOCTel
oOyuaromuxcs. B kaxaom Momyne mporpaMMsl peycMOTpeH Ju(QepeHIIMPOBaHHBINA MOAXO0.
B 00y4eHHUH (CTapTOBbIM, 0a30BbII U MPOJIBUHYTHIN YPOBHH).

«CraproBblii ypoBeHb». llpenmnonaraeT MHHHMMAaJIbHYIO CIIOXKHOCTH HM3y4aeMoOro
MaTepuaia, OCBOCHHE TEOPETUUYECKOr0 MaTepuasga MyTeM HCCIEIO0BaHUM MPOCThIX (PU3MUECKUX
SIBJICHUU.

«ba3oBblii ypoBeHb». [IOMUMO OCBOECHHSI TEOPETHYECKOrO0 MaTepHalia, MPEAnoiaract
BIIQJICHUE HABBIKAMU pEIIEHUS MPOCTBIX KAUYECTBEHHBIX M KOJMYECTBEHHBIX 3a1ad C
MPUMEHEHHEM OCHOBHBIX (DOPMYJ M 3aKOHOB, BBIIIOJIHEHHWE MPAKTHYECKUX 3adaHuil B dopme
71a060paTOPHOTO MPAKTHKYMA.

«IIpoaBunyThIii ypoBeHb». [Ipeamonaraer cBOOOAHOE BIAJEHUE TEOPETHUYECKUM
MaTepuaioM, HaBBIKAMH pEIIeHUs KOMOMHHMPOBAHHBIX 3a/lad C NPUMEHEHHWEM aHalu3a |
CHUHTE3a, YMEHUE OOBSACHATh MPOUCXOASIINE MPOLECCHl M BJa/JeTh HAaBbIKAMHU IPAKTHUECKOTO
OpPUMEHEHHUs 3HaHUM B TMOBCeIHEBHOW ku3HM. OOydeHue HalpaBlE€HO Ha TIOBBIIICHHUE
(GYHKIIMOHAJIBHOW TPaMOTHOCTH OOYyYaroUIMXcs, a TakKe YrIyOJIeHHOe M3ydeHHe Marepuala B
BHUJIC€ OCYLIECTBICHUS IIPOECKTHO-UCCIENOBATEIbCKON NEATEIIBHOCTU «CO3/1aBail, HCCIEAYH,
npeiarain

IMeparoruyeckas ueaecoo0pa3sHoOCTb

Bocrnutanne TBOpYEeCKOW aKTUBHOCTH OOYyYaIOIMIMXCS B TIPOIECCe HM3YyUEHHUs HAyKH
Gu3MKKN ABIISETCS OJHOM M3 aKTyalbHBIX 3a/lad, CTOAIIUX Iepesl OOLIECTBOM B COBPEMEHHOM
mupe. OCHOBaMHM TaKOTO BOCIUTAHMUA W PA3BUTUS CHOCOOHOCTEH OOyYaromuxcs, SBISIOTCS
WHTEpPaKTUBHBIC (HOPMBI PabOTHI ¢ y4€TOM HWHAMBUIYAIU3UPOBAHO - MU(DPEpEHIMPOBAHHOTO
oOyuenus. [Ipu 3TOM akLEHT B COAEp)KaHUU MPOrpaMMbl JenaeTcsd Ha (OPMUPOBAHUE YMEHUS
pelaTh CUTYaTUBHBIE 3a/1a4ll C IPUMEHEHHEM IOJIyYeHHBIX 3HAaHUH, TJIe KPUTEPUEM B MEPBYIO
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ouepenb ABIsETCA INTyOMHA yCBOEHHs yueOHOro marepuaia. Pemienue HecTaHIapTHBIX 3a/1a4 U
NPOBEICHUE  3aHUMATENBHBIX  MPAKTUKO-OPUEHTHPOBAHHBIX  3aHATHH  CIIOCOOCTBYET
npoOyXJICHUIO M Pa3BUTUIO Yy pedAT ycroilumBoro wuHTepeca K ¢usuke. Kpome storo
coJiep;kaHue nporpaMmbl «Pu3nKa — HayKa 0 PUPOJE» MPEAOCTABISIET IIUPOKUE BO3MOKHOCTU
JUI peanu3aluu IpOeKTHOM NesTeIbHOCTH.

B 3aBucumoctH OoT roga oOydeHMs  MaTepuald  COAEpPXKAHUS  [IPOTrPAMMBI
CHUCTEMAaTU3UPYETCs, pACHIUpsieTcss U YCIOXKHsAeTcs. Meronsl paboThl, OINpe/eleHHbIe
IpOTPaMMOi, TO3BOJIAIOT pebaraM NpuoOpecTH YBEPEHHOCTh B CBOMX 3HAHUSAX uepes3
HOBBIIIEHNE (DYHKIMOHAIBHOW I'PaMOTHOCTH, YTO CYILECTBEHHO YJIy4dllaeT SMOLMOHAIBHOE U
IICUXOJIOTUYECKOE COCTOSIHUE 00yUarOIIIXCsl.

Cpoxk peanuzauuu nporpamMmsl 1 rog
['pynmbl KOMIUIEKTYIOTCS U3 JieTel Bo3pacrta 16-18 mer
[TponomKkuTEenbHOCTD 3aHATHM: 2 pa3za B Heneno 1o 2 3aHstusd no 40 MuHyT ¢ nepepsiBom 10
MUHYT.
KosaunuectBo yacoB B roa — 168 yacos

Lenun u 3aga4n nporpaMmmsl

LeJsb: noBbIeHNe (PyHKIMOHATBHON IPaMOTHOCTH HA OCHOBE (POPMUPOBAHUS y O0YHAIOIINXCS
LIEJIOCTHOTO TPE/ACTaBIEHUSI O MHMPE, OCHOBAHHOI'O HA IMPHOOPETEHHBIX 3HAHUSAX, YMEHUSX,
HaBBIKaX M CHoco0ax MpPaKTUYECKOH AEATENbHOCTH B 007acTH (DUM3MKHM, U MX IOATOTOBKA K
OCYILECTBIIEHHIO OCO3HAHHOTO BbIOOpa Mpodeccuu eCTeCTBEHHOHAYYHON HAIPaBIEHHOCTH.

3agaun:

- (OopMHpOBaHME CHUCTEMBI 3HAHWW W YMEHHH y 0Oydarommxcs 1o (u3mKe, HAIpaBlICHHBIX HA
MOBBIIIIEHUE Y HUX (DYHKIIMOHAIbHOW I'PaMOTHOCTH;

- pa3BUTHE TI03HABATEIHLHOIO HWHTEpeca oOydarommxcs K (HU3MKe Kak HayKe uepe3 WX
camMopeaIM3altio B U3y4eHUH KOHKPETHOTO MPEMETHOTO COJIEPKAHUS U

OCYIIECTBIICHUS MPOEKTHOM IS TETHHOCTH;

- BOCTIUTaHHe yOeXKJIEHHOCTH B HEOOXOIMMOCTH pa3yMHOT'0 UCIIOJIb30BaHUS JOCTHIKEHUH HAyKH
Y TEXHHKH,

- cofieiicTBHE MPO(ecCHOHATBHOMY CaMOOIIPeIeIEHUI0 00yYaroImuxcs B 00J1acTH
€CTECTBO3HAHUS, IIPUOOIIEHUE UX K COIIMATBHO — 3HAYUMOU JIeSITeTHHOCTH IS OCMBICTICHHOTO
BbIOOpa npodeccum.

®opMbl 00yYeHHs U BUAbI 3AHATHI

Peanuzanus mporpamMMbl NpeaycMaTpUBaeT HCIOJIb30BaHUE pa3zHOOOpasHBIX (GopM U
METOJIOB y4eOHOW JesATeNIbHOCTH Yydwaluxcsi. Bpibop opranuzanvoHHbBIX (OpM U METO/IOB
00y4YeHHsI OCYILIECTBISIETCS C YYETOM BO3PACTHBIX M TCHUXO(U3MUYECKHX OCOOEHHOCTEH
yyalmxcs, OCOOEHHOCTSMHU HampaBieHHs oOpa3oBaTeiabHOW nedrenbHOCTH. OcBoeHHe
COJIep’KaHusl POrpaMMBbl NIPOUCXOJUT HAa OCHOBE B3aMMOCBSA3M TEOPUM U NPAKTUKHU. 3aHATHUS
BEAYTCA C IPUMECHCHUEM METOA0B KPUTHYCCKOI'O MBILIJICHUA B BUAC KYMYJ'ISITI/IBHOI\/’I 66C€)II)I nJIn
MHTEPaKTUBHBIX (hopM paboThl. [yt pedsAT, MPOSBISAIOMIMX TOBBIIICHHBIH HHTEpeC K (U3UKe
BO3MO)KHA OpraHU3alisl HHAWBUIyallbHOM pabOThl WM pabOThI B MaJbIX TPYIIaX.

YenoBek poxpaercs wuccienosareneM. Heyronmnmas »kaxkzaa HOBBIX BIIEYATICHHH,
JTH00OMBITCTBO, OCTOSHHOE CTPEMJIEHHE HAOII0JaTh U SKCIIEPUMEHTHPOBATH, CAMOCTOSATEIIBHO
UCKaTh HOBBIE CBEJEHUS O MPUPOJE MHpA, TPAJULIMOHHO PACCMATPUBAIOTCS KaK Ba)KHEHIIME
YepThl IE€TCKOTO TBOPYECKOI'0 MOBEAECHUS.

HpOeKTHO-I/ICCHe,Z[OBaTeJIBCKaH JACATCIIbPHOCTh IIO3BOJIACT IIOBBICHUTH q)yHKLII/IOHaJIBHyIO
IPaMOTHOCTh OOYYAalOIMXCs, YTO B MOCJIEJCTBHE, 3HAUUTEIBHO O0JEerdyaeT UX MOBCEIHEBHYIO
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KU3Hb. [7aBHOW OTMpPaBHOW TOYKOW JJIS OpTraHW3alldd TPYIIOBOH pabOThl SBISETCS
JUAarHoCTuKa uToroB pa60TBI. Bo BpEMA MIPOBCIACHHUA SKCIICPUMCHTA pe651Ta HEC JOJI’KHBI MCIIAaTh
JIpYT IPYTY, @ IOJDKHBI JJOTIOHSTh, BBITIOIHSS CBOU (DYHKIIMOHAJIbHBIE 00sI3aHHOCTH.

B 00yuenuu n0KHA IPUCYTCTBOBATh HOBU3HA, MMIIPOBU3ALIMS, KaKasi-TO aJlbTEPHATHUBA
ypoky. [letu OyayT npuxoauTh 10 OJHON MPOCTOM MPUYMHE: HA 3aHATHSAX OYJIeT HHTEPECHO.

B nporecce peanuzanuu nporpaMmsl MpeayCcMOTPEHO Y4acTHE MOJAPOCTKOB B KOHKYpPCax,
OJIMMITUAJAX, HAYYHO-TIPAKTUUYECKUX KOH(MEpPEHIHSIX MYHHUIUIAIbHOTO, PErHOHAIBHOTO U
BCEPOCCHUICKOTO YPOBHEM.

Buael nesite1bHOCTH:

3aHuMaTeIbHbIE OIBITHI IO Pa3HbIM pazesiaM (HU3UKU

Pemenne kauecTBEHHBIX U KOJIMYECTBEHHBIX 33/1a4 PA3HOI'O YPOBHS CII0KHOCTH
Hccnenosanus B nabopatopun u Ha Tepputopun ['BY J1O LIJIO «3xoMup» JIO
IIpumenenne UKT

DKCKypcuu

[TpumeHenne GU3NKN B MPAKTHUECKON KU3HH

dopma npoBeaeHusi 3AaHATHH B 00beJTMHEHUM
e becena

o IIpakTukym

e Pabora ¢ Tectamu

Beuepa dusuku

DKCKypcuu

[IpoexTHO—HCCIIEe0BATENbCKAS IEATETbHOCTh

1.2 Conep:xanue yue0HOIo Kypca
1.2.1 Moayau nporpamMmsl

Monyab «BBenenune B kype pusukm»
8 yacos

Hean: dopMmupoBaHue TMOHATAWHOTO amnmapara O IEJIOCTHOCTH MHPAa U BaXKHOCTH
B3aMMOJICHCTBHS YeJIOBEKa M TPHUPOIbI, BBEJCHHE OCHOBHBIX TEPMUHOB HAayKU «(PU3HKAY,
000011IeHIE ¥ CUCTEMATH3aIHs 0a30BbIX MATEMATHUYECKUX 3HAHUN, HEOOXOAUMBIX ISl U3YUCHUS
npeaMeTa «(Qu3nKay.

3agaum:

- aKTyaIM3aIys 3HaHUI 10 OCHOBHBIM TEPMHHAM (DU3UKH;

- COBEpIICHCTBOBAHNE YMEHUN pa3audarh sIBJICHUS IPUPOIBL;

- COBEPIIEHCTBOBATh HaBBIK MaTEMATHUECKUX Mpeodpa3zoBaHuil BenuyuH B cucremy CU;

- 0TpaboTaTh HABBIK OIPE/ICICHHUs LIEHbI IeJIeHHs TPUOOPOB;

- (hopmupoBaHUE SMOIMOHATHHO-IIEHHOCTHOTO OTHOIIIEHHUS K IPUPOJIe HA OCHOBE HPABCTBEHHBIX
N OCTCTUYCCKUX I-I}/BCTB.

Y4eOHbBIN JIaH

N KoanyecTBo 4acoB ®opMmbl aTTecTAIIMA/

n/n Bcero | Teopuss | IlpakTuka KOHTPOJIA
Ha3Banue Tembl




BBoanoe 3anstue.
BBenenue B mporpammy
®dusukKa — HayKa 0 IpUpoOIe

Bxopgsamas
JAAarHOCTHKA-
HaOIIOIEHNE,
AHKETHUPOBAHUE

MexnyHapoaHass  cucrema
ucunciaenus seanund CU

O6cyxaenne paboTbHI
0 KAPTOYKAM

OcHoBHble  (opmysbl U
npaBuja MaTeMaTHKUA — KaK

IIpoBepka  ONOPHBIX

WHCTPYMEHTA JJI U3y4YCHHS KOHCIIEKTOB,

npeaMeTa «(Qu3nKa Amnanus
BBIITOJITHCHHOM
paboThI

Onpenenenue LIEHBI 2 1 1 BeimonauTs  pacuer

4. JieneHus mpuodopa LICHBI JIETICHUS

MPEIIOKEHHBIX
prubopoB

Uroro: 8 4 4

Tema 1. ®u3nka — Hayka o npupone. CinoBo «pusnka» B MepeBojie C TPEYECKOr0 O3HAYACT
«HAayKa O IMpHUPOACH. duznka HU3y4acT TCja, ux B3aI/IMOILCI>’ICTBPIe " SABJICHUA, IPOUCXOIAIINC B
npupoze. JIro00i 00BEKT MpUpO/Ibl Ha3bIBalOT (pU3NYECKUM TenoM. M3yuenne ¢usuku Bepercs
MeToI0oM HaOmrofeHuil u onbiToB. Habmonenue — 310 mpouecc u3ydyeHus 0e3 BO3AEHCTBUS Ha
Tesno. OmBIT — 3TO METOJ] M3YyYEHHUs BKIIOYAIOIMN B ce0s MOJAEIMpPOBAHUE CHUTYalUM, €€
BOCIIPOM3BEICHNE U UCCIIEIOBAaHHUE PE3yIbTATOB.

HDGKI’I’ZMHQCKG}Z pa60ma

Cmapmosbiil ypogeHb: TIPOBECTU HAOIIOACHUE

basoswiii yposens: IpoBeCTH OIBIT

IIpoosunymeiti ypoeensv: TMPOBECTH HAONIOJCHUE W ONBIT U CIETaTh CPABHUTEIBHBIA aHAIN3
MOJIyYEHHBIX Pe3yJIbTaTOB

Tema 2. MexnyHapoaHasi cuctema ucunciaenusi sesnaud CH

MexnyHapoaHast cucreMa ucuMciaeHuss BenuunH CU — 3T0 enuHas cUCTEMa MCUYUCIECHUSA
buznyecKux BeNIUYUH, mpuHsATas Bo BceM mupe. K CU oTHOCSTCS Takre BETUYHHBI KakK: KT, C, M,
A, B.

IIpakmuueckasa paboma

Cmapmosblii ypogens: TIEPEBECTH BENMUUHBI B cuctemy CU

baszoevii yposenv: iepeBecT BeTUUnHbI B cucteMy CU

IIpoosunymuiii ypogens: IPOU3BECTU MPSMOM U OOpaTHBIN MepeBo;] BenuunH B cucteme CU

Tema 3. OcHoBHBIE GOPMYJIbI H NPABUJIA MATEMATHKH — KAK HHCTPYMEHTA /ISl U3y4YeHUS
npeamera «pusuka»

Bexmop — 3mo nanpaenennulii ompe3ox.
[TpaBuna cnoxxeHus: BEKTOPOB (B10JIb OJJHON IPSMOI B OJTHY CTOPOHY, MO YIJIOM JIPYT K IPYTY)
[Tpoexkunu BEKTOPOB Ha KOOPAUHATHBIE OCH.
CBolicTBa CTENEHEN MPU CIIOKEHUHN, YMHOKEHUH U JIEJICHUH OCHOBAHUM.
OKpy’KHOCTb: TMaMeTp paBeH AByM paauycaM. | =2aR =aD - qnunHa okpyx’HOCTH
Tpeyromsauku: CymMma yriioB TpeyroibHuka pasHa 180°. Cymma cMexHBIX yriaoB paBHa 180°,




Haxkpect nexxaiue yriibl paBHbI Ipyr Apyry. B npsmoyronsHoM TpeyronbHuke CTOPOHBI,
00pa3yrolire NpsMon yrojl Ha3bIBal0T KaTeTaMU. TpEeThsi CTOPOHA — TMIOTEHY3a

c=va? + b? - rteopema IMudaropa (KBagpaT ruNOTEHY3HI PABEH CyMME KBaJIPaTOB KATETOB)
B paBHOOEAPEHHOM TPEYTOJIBHUKE JBE CTOPOHBI PABHBI, YIJIbI IIPH OCHOBAHHWH PaBHbBI, MEHaHa,
MPOBEJICHHAS K OCHOBAHHUIO, SIBJISIETCS OMCCEKTPUCON U BBICOTOM.
Ipakmuyueckas paboma

Cmapmoeulil ypogeHsb: ONPEeNeInuTh CYMMY JABYX BEKTOpPOB, HANpPaBJICHHBIX BJOJb OJHOMN
PAMOI
ba3zosviii yposens: onpenenuTb CyMMY JBYX BEKTOPOB, HAIIPABIECHHBIX MO YIJIOM JAPYT K APYTY
Ilpoosunymulil yposens: onpeneauTh CyMMY HECKOJIBKUX pa3HOHAMPABICHHBIX BEKTOPOB

Tema 4. OnpeaesieHue HeHbI AeJIeHUsI MPpUOOpa
UToOBI OnIpeIeIuTh ISHY AeNIieHUs Tpudopa HaJlo:
1. BriOpath Ha mkane npudopa J1Ba COCEAHUX Yrcia (M3 HATMCAaHHBIX Ha MIKAJIE);
2. U3 Goupiiero yncia BeMECTh MEHBIIEE YUCIIO
3. TlomyueHHBIN pe3yabTaT pa3AeiUTh HA YUCIIO JCJIEHUH MEX]Ly HUMHU.
Ipakmuueckas paboma
Cmapmoagulil yposens: ONPENSIUTD LIEHY JeNeHUs TpruOopoB
basoswiii yposensv: onpenenuTs LeHy AeIEHHUs TPUOOPOB C MEPEBOAOM BeIM4HH B cuctemy CU
Ilpoosunymulii  ypogens. ONPEACTUTh LEHY JAeNeHUS MNpUOOPOB € YYETOM MOTPEIIHOCTH
U3MEPEHUU

IlinanupyemMblie pe3yabTaThl

Yuawuiics oonoicen 3namo:

- BenmuuuHbl cuctemsl CU;

- npucrtaBku cucteMsl CU;

- OCHOBHbBIE 3aKOHBI MAaTEMATHUKH;

- IpaBuUJIa OTIpeIeNIeHuUs IIEHBI AeNeHus mpudopa.

Yuawuiica oonorcen ymemo:

- IEpEeBOJIUTH BeIUUUHEI B cuctemy CU;

- IPOBOJIUTH MaTeMaTH4YecKre MpeoOpa3oBaHus;
- OIPENENATh LeHY JIeeHUs Mproopa;

- OIPENENATH MOTPEMIHOCTh U3MEPEHUN.

Moayab «Kunematuka
14 yacoB

HCJII): CbOpMI/IpOBaHI/Ie HOHSITI/II\/'IHOFO annapaTa O IBUXKCHHUU U €TI0 BUJaX, BBEACHHUC OCHOBHBIX
TEPMHHOB TI0 pazaeny «JIBmkeHue», 0000IIeHIe U CHCTeMaTr3alus 0a30BbIX MaTeMaTHYECKUX
3HAHWI, HEOOXOIUMBIX VISl U3YUCHHS TIpeIMeTa «hrU3uKay.

3amaun:

- aKTyaJu3aIus 3HaHWK 110 OCHOBHBIM TEPMUHAM paszjieia GU3HKN «MEXaHHKay;

- COBEpIICHCTBOBAHNE YMEHUN PEIIaTh 3aJa4l Ha pacueT apaMeTpoB JIBUKEHUS;

- COBEpIIEHCTBOBATh HaBbIK MaTeMaTHUECKUX IIpeoOpazoBaHuil (opMyr;

- 0TpaboTaTh HaBBIK MEpeBOIa BeTU4nH B cuctemy CH;

- q)OpMHpOBaHI/Ie OSMOINOHAJIBbHO-IICHHOCTHOI'O OTHOIIICHUS K npnpozle Ha OCHOBC HpaBCTBeHHBIX
1 3CTCTUYCCKUX LI}/BCTB.

YyeOHbIii J1aH



N KonuyecTBo yacos ®opmbI aTTecTanun/
n/n Bcero | Teopust | Ilpaktuka KOHTPOJIA
Ha3Banue Tembl
1 Mexanuyeckoe JABUKEHUE 2 1 1
(ITytp 1 mepemerieHue) KymynstuBaas
Oecena
Penrenue 3anau
2 PaBHomepHOE nBUMXKEHUE 2 1 1 Hab6mronenue, becena,
paboTa ¢ 3ala4HIKOM
3 HepaBHoMepHOE BHKEHHME 2 1 1 Kymynsatusnas
Oecena
Pewmenue 3amau
4 CB00OOHOE TTazieHue 2 1 1 KymynaruBnas
Oecena
Pemenune 3anau
3) KpuBonuHeliHOE NBUXKEHUE 2 1 1 Kymynsatusnas
Oecena
Pewenue 3amau
6 JIBukeHue Tena Mmoja yrioM 2 1 1 [TpakTrueckas pabota
K TOPU30HTY
7 Koneunsle Qopmynsl  Ha 2 1 1 Pemenue 3azad4,
JIBIKEHUE pabota ¢ Tectamu
HUroro: 14 7 7

Tema 1: Mexannueckoe IBHKEHUE — U3MEHEHHE IT0JI0KEHHS TeJIa B IPOCTPAHCTBE C TEUEHUEM
BpeMeHU. TpaekTropus — 3T0 JIMHUA, BJOJb KOTOPOU ABMkKETCA Teno. IIpoiaeHHbId IyTh — 5TO
JUIMHA TPaeKTOpUH (BeTunHa He BekTopHast). [lepeMernenne — 3To 0Tpe30K, COSTUHSIOIINI
HAYaJIbHYI0 U KOHEYHYIO TOUKH JIBUYKEHUS (BETUUMHA BEKTOPHAs).

IIpaxkmuueckas paboma

Cmapmoswiil yposens.: 00bACHUTh OTIMUUTEIbHBIE OCOOCHHOCTH IIyTH U NIEPEMEILEHUS Ha
KOHKPETHOM IIPUMEPE IBUKCHUS

basoeviii yposensv: pemaTh KOJINYECTBEHHBIE 3a0a491

IIpoosunymeuiii yposensy: pemiaTh rpapuueckue 3a1auu

Tema 2: PapHOMepHOe 1BHKEHHE

HBI/I)KGHI/IG, IIprU KOTOPOM TEJIO 3a paBHBIC IIPOMEKYTKHU BPEMCHHU ITPOXOJUT OANHAKOBLIC
pacCTOsAHUs, Ha3bIBAIOT pAaBHOMEPHBIM. CKOPOCTh — 3TO OBICTPOTA U3MEHEHHSI KOOPAUHATHI
Tena.

IIpaxkmuueckas paboma

Cmapmoswiii yposens.: 00bACHUTD OTIMYUTEIbHBIE OCOOCHHOCTH IIyTH U NIEPEMEILEHUS Ha
KOHKPCTHOM ITPUMCPEC IBUKCHUA

bazoswiil yposens: onpeaennTsb NapMeTphl IBUKECHUS Tela

IIpoosurymutii yposens: TOCTPOUTH Ipa UK IBIKEHUS Tea




Tema 3: HepaBHOMepHoOe IBUKeHH e

JIBr>keHue, mpyu KOTOPOM TEJIO 32 paBHbIC IPOMEXYTKH BPEMEHH MPOXOIUT HEOAHMHAKOBBIC
PACCTOSIHMSA, Ha3bIBAIOT HEPABHOMEPHBIM. Y CKOpPeHHe — 3TO ObICTPOTa U3MEHEHHSI CKOPOCTH
Tena. Pa3nnyaroT paBHOYCKOpEHHOE M paBHO3AMEAJICHHOE JIBUKECHUE TeTIa.

IIpakmuueckasn paboma

Cmapmosbvlil ypogens. ONPEAETUTh YCKOPEHUE Teja

baszoeutii yposens: onpenenuTs napMeTpbl pABHOYCKOPEHHOTO IBH)KEHHS Tella
IIpoosunymulii ypo6eHs: IOCTPOUTD TpadUK ABHKCHHS Tella

Tema 4: CB000IHOE TaJIeHUE

9TO IBWKCHHE (MPSIMOIMHEHHOE HEPAaBHOMEPHOE) TeJla 10 BEPTUKAIN 0€3 Ha4aJlbHON CKOPOCTH,
CJIEIOBATENLHO, TP PEIICHUH 33]1a4 Ha CBOOOIHOE MaIEHUE UCTIONB3YIOT (POPMYIIBI
HEPABHOMEPHOT'O ABMKEHUS C YUETOM, YTO YCKOPEHHE PaBHO YCKOPEHHUIO0 CBOOOIHOTO MaACHHUS.
[IpuaBrKeHNN BBEPX YCKOPEHHE CBOOOHOTO Ma/IEHUsI OTPUIIATEIBHOE, a TIPH IBHXKCHUH BHU3 —
MOJIOKUTEIBLHOE

Ilpaxmuueckas paboma

Cmapmosulii ypogersb: ONPESTUTh BpeMs MaJICHUS Tejla B X0/€ YKCIIETUMEHTA

ba3zoswiii yposens: paccunuTath MyTh U EPEMEILICHHUE Tela OPOIIEHHOTO BEPTUKAIBLHO BBEPX
1Ipoosunymulii yposeHb: paccUyuTaTh CKOPOCTH Tella, OPOIIEHHOTO BEPTUKAILHO BBEPX B
OIIPEIETICHHBII MOMEHT BPEMEHHU

Tema S: KpuBoJinHeiiHOe IBHKEHUE

JIro60€e KpuBOJIMHEHHOE JBUKEHHE MOXKHO MPEJCTaBUTh B BUJIE ABUKCHUS TEJA IO
OKPY>KHOCTHU. Y CKOPEHHE SIBIISIETCS IEHTPOCTpEeMUTENbHBIM. CKOPOCTH TeJla B KaXKI0W TOUKE
OKPY>KHOCTHU YMCIICHHO PaBHasi, HO MEHSET HalpaBJICHHE 110 KacarenbHOU. [lepron - 310 Bpems,
3a KOTOPOE TEJI0 COBEPIIAET OAMH MOJHBIN 000poT. HacToTa - 3TO 4KCiI0 0O00POTOB B €IUHUILY
BpPEMEHH. YTIIOBask CKOPOCTh - ITO OBICTPOTA U3MEHEHHUSI YTJIOBOTO PACCTOSHUS (.
IIpakxmuueckasa paboma

Cmapmoegulil ypogeHb: PacCUUTATh LICHTPOCTPEMUTENBHOE YCKOPEHUE IIPU IBUKEHHUH TeJIa 10
OKPY>KHOCTH

ba3zoswiii yposens: onpenennTs napaMeTpbl KpUBOIMHEHHOTO ABUKEHUS

IIpoosunymeiii ypogens: ONPEAETUTH MAPAMETPbl KPUBOJIMHENHOTO ABMKEHUS

Tema 6: /IBukeHue TeJ1a MO YIJIOM K TOPU3OHTY

| = 9¢sin2a 9¢sin?

a
AaJIbHOCTB I10JIEeTAa, h= MaKCHMaJIbHas BBICOTA MMOJbEMA,

t= 219‘)5# BpeM4 IoJieTa

IIpakxmuueckasa paboma

Cmapmoegulil ypogeHb: pacCUUTaTh MAaKCCUMAJIBHYIO BBICOTY M IaJIbHOCTh T0JIETA MO 33JJaHHBIM
rnapamMeTpam

ba3zosvlil yposens: paccunTaTh HAYAIBHYIO CKOPOCTH Tela, OPOIIEHHOTO MOy TJI0M K
TOPHU30HTY, B X04€ SKCIICPUMCHTA

IIpoosunymulii yposeHs: HIKCIIEPUMEHTATLHO OMPEENIUTh Yroll, TI0J KOTOPBIM Hal0 OpOCUTH
TEJ10, 4TOOBI JOCTUYDb MaKCHUMaJILHOH JaJIbHOCTH I10JIETA

Tema 7: Koneuynsle (popmyJibl Ha ABHKEHHE

Koneunsie popmyIibl Ha ABHYKEHHE O3BOJISIIOT MPUMEHUTH K PEeIISHHIO 3a/1auu popMyTy 6e3
IPEBapUTEIBLHOTO BBIBOA, IO OJHOMY (3HaYMMOMY) CJIOBY.

IIpakmuueckas paboma

Cmapmoswiii ypogens. ONPeAeIUTb CPEIHIO CKOPOCTh IBUKEHUS Tela

baszoeulii yposens: onpenenuTs BpeMsi 00roHa B X0J1€ S9KCIIEPHUMEHTa
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IIpoosunymeiii yposeHs: pacCUUTATh NEPEMEILIEHUE TeJa 3a KaKy-TO OJIHY CEKYHIY MpH
HEPaBHOMEPHOM JIBHKCHUH

IInanupyembie pe3yabTaThl

Yuawuiica oonocen snamo:

- MOHSTHUS: ABW)XEHUE, MYTh, MEpEeMEUICHHE, TPACKTOPHS, CKOPOCTb, YCKOpEHHUE, CBOOOIHOE
najieHue, epuo/l, 4acToTa, yriioBas CKOpOCTh;

- (dopmynsl pacuera mapamMeTpoB JBIKEHUS MPU MPSIMOJMHEHHOM pPaBHOMEPHOM U
HEPABHOMEPHOM JABW)KCHUH, TTPU KPUBOJIMHEWHOM JIBH)KEHUH, CBOOOIHOM ITaJICHUU U IBH)KEHUU
Tesa MoJj YoM K TOPU30HTY;

- YpaBHEHHUS TBUKCHHUSI.

Yuawuiics oonocen ymemo:

- IePEeBOIUTH BeNUUUHEI B cuctemy CH;

- POBOJUTH MAaTEMaTUIECKHE MPEOOPA30OBAHHS,

- pemarh Ka4eCTBEHHbBIC, KOJMUECTBEHHBIC, Tpaduueckie, KOMOMHUPOBAHHBIC 33/1a4H;
- aHAJIM3UPOBATH XO]] PEIICHHUS,

- IPOBOJIUTH PEQIICKCUIO CBOUX JICHCTBUI.

Moayas «/IluHamMuka»
20 yacoB

Heas: hopmMupoBaHue MOHATHHHOTO ammapara O B3aUMOJCHCTBUSAX TEN B MPHUPOJE, BBEACHUE
OCHOBHBIX TEPMHUHOB pa3jiela <«JIMHaMHMKa», O0000IIeHHe W CcHCTeMaTU3alus 3HAHWMH,
HEOOXOUMBIX JIJIsl IOBBIIEHHS (PYHKIMOHAIBHON IPaMOTHOCTH yYaIIUXCsl.

3agaun:

- aKTyalu3alys 3HaHUI 10 OCHOBHBIM 3aKOHAM U TEPMUHAM pasjenia GU3NKH « IMHAMUKA;

- COBEPILLIEHCTBOBAHHE YMEHUIl pelaTh 3a7auydl Ha pacyeT: CHIIbl, pabOThl, MOIIHOCTH, SHEPIUH,
JIABIICHUs, UMITYJIbCA;

- COBEpPILIEHCTBOBATh HABBIK MaTeMaTHYECKUX peoOpa3oBaHuil popmyir;

- 0TpaboTaTh HaBBIK NepeBO/a BeInurH B cuctemy CU;

- (hopMUpOBaHKME HIMOIMOHAIBHO-LIEHHOCTHOI'O OTHOLIEHUS K PUPOI€ HA OCHOBE HPABCTBEHHBIX
U CTETUYECKUX YYBCTB.

Y4eOHBIN JIaH

N KosmmuecTBo yacoB ®opmbl aTTecTanum/

n/n Bcero | Teopus | [Ipaktuka KOHTPOJIA
Ha3Banue Tembl

Cuuibl B ipupoze 2 1 1 Bxopsmas nuarnocrtuka,
1 (cwita TsDKeCTH, becena, pemenue 3agau
YOPYTOCTH, TPEHHUS,
peaKIuu OMophI)

2 3akonsl HeroToHa 2 1 1 Jlexunst
Pemenue 3amau
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3 Bropoii 3akon HeroTona 2 1 1 OTtpaboTKa HaBbIKA
B BEKTOpHOH (hopme MTOCTPOCHUS BEKTOPOB U
OTIpe/ieTICHUE HX
MPOEKIUH Ha
KOOpPJIMHATHBIE OCH
4 3akon BcemupHoro 2 1 1 Jlexmus
TATOTSHUS Pemenue 3amau
5 Bec tena (mpu nBrmxeHun 2 1 1 Jlexmus
TeJ1a BMECTE C OTIOPOH) Pemenue 3angau
6 3akoH Apxumena 2 1 1 Jlexnus
Penrenue 3anau
7 Nmnynsc Tenma. 3akoH 2 1 1 Jlexmus
COXPaHEHHUS UMITYJIbCa Pemrenne 3amau
8 DHeprus. 3akoH 2 1 1 Jlexnust
COXpaHEHUs SHEPTHH Pemrenne 3amau
9 Mexanudeckass padora. 2 1 1 Jlexuus
MomHocTh Pemenue 3amau
10 JlaBrienue 2 1 1 Jlexuus
Pemenue 3amau
Hroro: 20 10 10

Tema 1: Cuaibl B mpupoje

Cuna (3T0 MpUYKMHA U3MEHEHUs CKOPOCTH Tena). Cuia TSKeCTH - 3TO cuia, ¢ KOTOpon 3emiis
OpUTATHBAET K cebe Tena. Cuita yrpyrocTt - 3TO CHJIa, BOSHUKAIOLIAsl BHYTPH Teja IIPU ero
negopManuu 1 HanpaBJieHHas MpoTuB Aedopmarun. Crina TpeHUs - 3TO CHJIa, BO3HUKAIOIIAS
IpU ABMKEHUH OJTHOTO TeJia 10 MOBEPXHOCTH JPYroro U HarpaBlIeHHas IPOTUB IBUKEHHUS.

Ipaxmuueckas pa6oma

Cmapmosbviil ypogens.: ONPEAETUTb CUITY TSKECTH C TOMOIIBIO JUHAMOMETPA
basoevlii yposens: onpeaenuTh KEeCTKOCTh NPYKUHBI IPY MOJIBEIINBAHUH K HEH rpy3a
IIpoosunymulii ypo6eHb: OTIPENIENUTh 3aBUCUMOCTb KO PHUIIMEHTa TPEHUS OT CBOHCTB

CONPUKACAIOIINXCS TOBEPXHOCTEN

Tema 2: 3akousl HeloTOHA

1 3akon: CymecTBYIOT TAKUE MHEPLUAIBHBIE CHCTEMBI OTCUETa, OTHOCUTEIBHO KOTOPBIX TEIIO
COXpaHsIET CBOIO CKOPOCTh MOCTOSIHHOM, €CJIM Ha HEro He IUCTBYIOT JApYyTUe Tella WK UX

JIelcTBHe CKOMIICHCHUPOBAHO.

2 3akoH: Cuia, I€MCTBYIOIIAs HA TEJIO paBHA MPOU3BEAECHUIO MACChI TEJIa HA YCKOPEHHUE,

COO6H_IaCMOC 3TOH CHIIOM.

3 3akoH: Cuia IeliCTBHS paBHA CHJIE IPOTUBOICHCTBHS

Ipaxmuueckas pa6oma

Cmapmosblii ypogensb: T0Ka3aTh NEPBbIN 3aKOH HpIOTOHA Ha OMBITE

baszoeviil yposenv: paccunTaTh CUITy TATH IIPU HEPABHOMEPHOM JIBUJKEHUU TeJla

IIpoosunymeiii yposens: penieHne KOMOMHUPOBAHHBIX 3324

Tema 3: Bropoii 3akoH Hbl0TOHA B BeKTOpHOM (hopme
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Teno npuobOpeTaeT yckopeHUe B TOM Cllydae, €Clid OJIHa CHJIa IIpeBbIlIaeT Apyrue. Temno
JIBUKETCS B HAMPABJICHUU 3TOM CHUIIBI.

Ipakmuyeckas paboma

Cmapmogulil ypogens: I0Ka3aTh HAIIPABJICHUE CUJI, IEUCTBYIOIIMX Ha TEJIO MIPU JIBUKEHUH 10
HAKJIOHHOH IJIOCKOCTH

baszoeviil yposens: paccunTaTh CUILy TATH IIPU HEPABHOMEPHOM JIBH)KEHUU Tella

IIpoosunymulii yposens: TPOBEPUTH BTOPOH 3akoH HbI0TOHA MpH IBUXKEHUH TeJia 110 HAKJIOHHOM
IJIOCKOCTH

Tema 4: 3akon BcemnpHoOro Tarorenunst

Bce Tena B3aMMHO NPUTATUBAIOTCS APYT K APYTY, TaK KaK BOKPYT JIF0OOTO Tela CyIIeCTBYET
IrpaBUTALIMOHHOE TIOJIE.

HIcTOYHUKOM TpaBUTAILIMOHHOTO TIOJISI SIBJISIETCS TETJIOBOE JBUKCHHE YACTHII

Ipakmuueckas paboma

Cmapmoagulil ypogers: pacCunTaTh CUITy B3aUMHOTO MPUTSHKEHUS IBYX TeJ

baszoeviil yposens: paccunTaTh apaMeTPhbl B3AUMHOTO TATOTEHUSA TeN (PACCTOSIHUE, YCKOPEHUE
CBOOOHOTO MaICHUS, TIEpPBasi KOCMUYECKask CKOPOCTh)

IIpoosunymulii ypoeeHs: pelieHne KOMOMHUPOBAHHBIX 32,144

Tema 5: Bec Tena

Bec Tena (310 cuia, ¢ KOTOpOit Teno AeHCTBYET Ha OMopy WK noaBsec). Bec MokeT U3MeHSThCS
AP JBH>)KEHUU TEJIa BMECTE C OMIOPOM C YCKOPEHHUEM.

HDaKmull€CKaﬂ pa60ma

Cmapmoegulil ypogeHb: ONPENETUTh BEC U MACCy Tella C TOMOIIb. TUHAMOMETpPa

ba3zoswiii yposens: onpenennTs N3MEHEHUE BECa IPU IBH)KEHHUH TeJla BMECTE C OMIOPOIl BBEPX U
BHU3

IIpoosunymulii yposeHs: pelieHne KOMOMHUPOBAHHBIX 33124

Tema 6: 3akon Apxumena

Ha teno, morpykeHHO€ B )KHJIKOCTb, IEHCTBYET CHIIa ApXUMea, HAIPABICHHAs] BEPTUKAIBHO
BBEPX U JICUCTBYIOIIAs TOJBKO HA MOTPYKEHHYIO YacTh Tena. B ciencTBue AeiicTBuUs Ha TENO
CHUJIBI TSIKECTU U CUJIBI ApXI/IMeIla BBIJACIAOT TpI/I yCJ'IOBI/ISI IJ1aBaHUA TCII.

HDGKI’I’ZMHQCKCI}Z pa60ma

Cmapmogulil yposeHb: TIPOBEPUTH B XOJIE IKCIIEPUMEHTA YCIOBHUS IIJIABAHUSI TEIl

ba3zoswiii yposens: onpenenuTh yCKOPEHHUE, C KOTOPBIM TEJIO TOHET B BOJE

IIpoosunymuiii ypogens: pelieHrne KOMOMHUPOBAHHBIX 3aa4

Tema 7: UMnyJbc

WNMmynbc Tena paBeH MPOU3BEICHUIO MAcChl TeJla Ha CKOPOCTh €ro JBMKEeHUs. IMIybe CUITbI
paBeH U3MEHEHHIO UMITyJIbca Tela.

3aKkoH coxpaHeHHsi UMITYJIbca: B 3aMKHYTOlI cucTeMe CyMMapHbId UMITYJIbC OCTA€TCs
MMOCTOAHHBIM IIPU JIFOOBIX BSaHMOHeﬁCTBHﬂX TEJI CUCTEMEI.

IIpakmuueckasa paboma

Cmapmoagulil yposens: pacCuuTaTh UMITYJIbC T€JIa U UMITYJIbC CHIIBI 110 33JJaHHBIM TIapaMeTpaM
ba3zosviii yposens: mpOBEpUTH 3aKOH COXPAaHEHUS UMITYJIbCa IIPU HEYIIPYTOM yiape
IIpoosunymeiii yposens: penieHne KOMOMHUPOBAHHBIX 3a]a4

Tema 8: Jueprus

3H€pI‘I/I5I HUOTKYJa HC NOABJIACTCA U HUKYJA HC UCUC3ACT, OHA TOJIBKO MMEPCXOJUT U3 OJHOTO
BHJ1a B Ipyroi. [lomHas sHEPTUs 3aMKHYTON CUCTEMBI OCTAETCS TOCTOSTHHOM MPH JTFOOBIX
B3aUMOJICUCTBUSAX TEJI CUCTEMBI. B IpUpoe CyIEecTBYET TOJIBKO 1BA BUIA SHEPTUMU:
MOTEHITMATbHAs (PHEPTHUS TTOKOs) M KWHETUYECKast (SHEPTHS IBYKCHHUS ).
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IIpakxmuueckasa paboma

Cmapmogulil yposens: pacCunTaTh NOTEHIUAIBHYIO U KHHETUUECKYIO SHEPTHIO 110 33 JaHHBIM
napaMmerpam

baszoeviil yposens: IpOBEPUTH 3aKOH COXPAaHEHUS SJHEPTHU B X0J1€ IKCIIEPUMEHTA
IIpoosunymulii yposens: pelieHue KOMOMHUPOBAHHBIX 33724

Tema 9: Mexanudeckasi padoTa U1 MOIIHOCTh

Pabota — 370 BesiMuMHa, MOKa3bIBAIOLIAs], HACKOJIBKO nepemMecmumcs TeIo 1Mo 1eHCTBUEM
JaHHOH cuibl. PaGoTa OT NpONHEHHOr0 ITyTH HE 3aBUCUT, CJIEI0BATEIBHO, HE 3aBUCUT OT (POPMBI
TpaekTopuu. PaboTa 3aBHCUT TOIBKO OT IepeMeneHHs !

MouHoCTB - 3T0 OBICTPOTA COBEPILEHUS paOOTHI.

Ilpakmuueckas paboma

Cmapmoswiil yposens: pacCUUTaTh pabOTy U MOIIHOCTb CBOETO TeJla MPH MOABEME 110 JIECTHULIE
C IEPBOr'0O Ha BTOPOH ITaXK

baszoeviil yposens: pellIeHNE KOMMUYECTBEHHBIX U KAUECTBEHHBIX 3a7a4

IIpoosunymulii ypoeeHsb: pelieHne KOMOMHHPOBAHHBIX 3a/1a4

Tema 10: /laBienue

JlaBneHue — 310 (pu3nyecKas BEIMYMHA, TOKA3BIBAIONIAs, C KAKOW CHUJIOW TEJIO JaBHUT Ha
IUTIOCKOCTh TIOBEPXHOCTH. 3akon Ilackans: naBieHue, MpOU3BOIUMOE HA KHUIKOCTh WIH Ta3,
nepenaercs 0e3 U3MEHEHUH B KQXKIYH0 TOUKY JKUJIKOCTH WJIH Ta3a.

Ipaxmuueckas paboma

Cmapmogulil ypo8eHb: PACCUMTATh IaBIICHUE CBOETO TeJla Ha TIOBEPXHOCTh

ba3zosvlil yposenv: paccunuTaTh TaBICHUE CBOCTO TeJIa HA ITOBEPXHOCTH OMOPHI, IBMKYIICHCS C
YCKOpEHHEM BBEPX U BHU3

IIpoosunymeoiii yposens: penieHne KOMOMHUPOBAHHBIX 331a4

H.]'laHl/IpyeMl)Ie pe3yJbTaThbl

Yuawuiics oonorcen 3namo:

- IOHATHS: CUJIA, CUJa TSHKECTH, YIPYTOCTH, TPEHUS, 3aKOH BceMupHOro TsroreHus, Bec Tena,
3aKoH Apxumena, paboTa, MOIIHOCTh, UMITYJIbC, SHEPTUSI 1aBJICHUE;

- (hopmyIbl pacueTa cui, paboOThI, MOIIIHOCTH, UMITYJILCA, SHEPTUH, IaBIIEHUS; 3aKOHbI HbIOTOHA;

Yuawuiicsa oonoicen ymemo:

- IEPEBOAUTH BEIMYMHBI B cucteMy CU;

- IPOBOJUTH MaTeMaTUYECKHE MPEoOPa30BaHMUS;

- pelaTh Ka4€CTBEHHbBIE U KOJIMYECTBEHHBIE 3aa4H;
- AHAJIM3UPOBATh XOJI PELIEHUS;

- IPOBOJUTH Pe(IEKCUIO CBOUX ACHCTBUIA.

Moayab «MoJieKyIpHO-KUHETHYECKas TEOPH»
10 yacos

Heab: ¢opmupoBaHne TMOHATUHHOrO ammapaTa O CTPOEHHM BEIIECTB B MPUPOAEC U
B3aMMOJICHICTBUH MOJIEKYJI, BBEJICHHE OCHOBHBIX TEPMHUHOB pa3fieNa «MOJICKYJISIpHas (UMK,
00001IeHNE W CHUCTEeMaTH3alMs 3HAHWUW, HEOOXOAMMBIX ISl TOBBIMIEHUS (DYHKIIMOHAIBHON
rPaMOTHOCTHU yYalIuXcs.

3agaun:

- aKTyaJM3anus 3HAaHWH M0 OCHOBHBIM 3aKOHAM M TEPMHUHAM pasjena GU3NKUA «MOJEKYIISPHO —
KHHETHYECKasi TEOPHUS»;
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- COBEpIICHCTBOBAaHME YMCHMM pelaTh 3aJayd Ha pacdeT MAKpPO M MHMKPO IapameTpoB,
ocHoBHOe ypaBHeHne MKT u cocrosinue uaeanbHoro rasa;

- COBEpPILIEHCTBOBATh HABBIK MaTeMaTHUECKUX IIPeoOpa3oBaHuil Gopmy;

- 0TpaboTaTh HaBBIK IIEPEBO/A BEIUUUH B cuctemy CU;

- (hopMUpPOBaHHE IMOLMOHAIBHO-LIEHHOCTHOI'O OTHOLIEHUS K IIPUPO/IE€ HA OCHOBE HPAaBCTBEHHBIX
Y 3CTETUYECKUX YYBCTB.

YyeOHublii J1aH

N KosnvecTBO 4acoB ®opMmbl aTTeCTALMH/

n/n Bcero | Teopus | IIpaktuka KOHTPOJIA
Ha3Banue TeMbl

1 OCHOBHBIE ITOI0KEHUS 2 1 1 Bxopsiias quarHocTHka,
MKT. KonnuectBo becena, peenue 3agau
BEIIECTBA

2 Makpo 1 MUKPO 2 1 1 Jlexums
napametrpbl MKT Pemenue 3agau

3 OcHOBHOE ypaBHEHHUE 2 1 1 Jlexnust
MKT Pemtenue 3amau

4 Uneanpublii ras 2 1 1 Jlexuus

Pemenue 3amau

5 I'a30BBIE 3aKOHEI 2 1 1 Jlexusg

(M3omporuecchl B razax) Pemenue 3amau
Hroro: 10 5 5

Tema 1: OcuoBHbIe noJo:xxennsas MKT:

1. Bce Tena cocTosAT U3 MOJIEKYII.

MosnekyJibl HepEePhIBHO M OECTIOPSI0YHO ABHXKYTCS (OpOYHOBCKOE ABHIKEHHE).

3. Mornekyisl B3aUMOJICHCTBYIOT MY COOOH C CHIIaMU MPUTSDKEHHS M OTTATKUBAaHUS (HA
paccTosHUAX OOJIbINE pa3MEPOB CAMUX MOJIEKYJI B3aMMHO NIPUTATHUBAIOTCS, a HA
pPacCTOSTHUSAX MEHBIIE pa3MEPOB CAMUX MOJIEKYJI B3aUMHO OTTaJIKUBAIOTCS)

IIpaxkmuueckas paboma

Cmapmoagulil yposens: SKCTIEPUMEHTAIILHO POBEPUTH CYLIIECTBOBAHUE MOJIEKYJ (OKpallliBaHUE

KUJIKOCTH)

basoeuvlii yposens: 3KCIEpUMEHTATIBLHO TPOBEPUTH CYIIIECTBOBAHNE MOJIEKYJI (HarpeBaHUE U

pacupeHue)

IIpoosunymeiii yposens: TPOBECTH CPABHUTENIbHBIN aHAIN3 arperaTHbIX COCTOSHUN

N

Tema 2: Makpo ¥ MUKPO apamMeTpbl

MakpomapameTphl: 1aBieHne, 00beM, abCOIOTHAS TeMIIEpaTypa

MuxkpomnapameTpsl: Macca MOJIEKYJIbI, KOHIIEHTpAIHsl, CPeIHEKBaIpaTHUHAsl CKOPOCTh MOJIEKYII.
IIpakmuueckas paboma
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Cmapmoagulil yposens: ¢ TOMOIIbIO TEPMOMETPA U3MEPUTH TEMIIEPATYPY KUJIKOCTH U
MOJIyYEHHBIEC pe3yJIbTaThl nepeBecty B KenbBUHBI

baszosvlil yposens: pellieHre KOINYECTBEHHbBIX 3a/1a4

IIpoosunymulii ypoeeHsb: pelieHne KOMOMHUPOBAHHBIX 3a/1a4

Tema 3: OcnoBHoe ypaBHenne MKT

JlaBneHue ra3a paBHO IPOM3BEICHUIO MUKPOIIApaMeTpOB ¢ KodpuuneHTom 1/3, Tak kak
CpeIHEKBaIPaTUYHON CKOPOCTBIO 00J1a1aeT OJJHA TPEThS 4acCTh BCEX MOJIEKYJI B TF0O0OM
BEILICCTBE.

IIpaxmuueckas paboma

Cmapmosbiil ypogeHsb: pellieHne KOJTMYECTBCHHBIX 3aa4

baszoeulii yposens: pelieHne KOJINYECTBEHHBIX U KAUECTBEHHBIX 3a1a4

IIpoosunymuiil yposens: pelieHrne KOMOMHUPOBAHHBIX 33/1a4

Tema 4: UneaabLHBIN ra3

N nieanpHbIM HA3bIBAIOT a3 OTBEYAIOLINN CIIEIYIOIIUM YCIOBUSM:

1. O6wem cocyna HamHOTO OostbIiiie 00bemMa raza  (Veocyza >> Vrasa)

2. MonekyJibl raza He 63aumooeiicmeyom MexTy co00l U CO CTCHKaMU COCy1a
Vpasuenue Menzeneesa — Kitaneiipona: otHomenue MmakpornapamerpoB PV/T B 3aMKHYTO#M
CHUCTEME OCTAETCS IOCTOSHHOM.

Ipaxmuyeckas paboma

Cmapmogulil yposens: pellleHne KOJIMYECTBEHHBIX 3a/1a4

ba3zoswiii yposens: pellieHne KOJIMYECTBEHHBIX U KAYECTBEHHBIX 3a/1a4

IIpoosunymotii yposens: pelieHne KOMOMHUPOBAHHBIX 331a9

Tema S: I'a30BbI€ 3aKOHBI

["a30BbI€ 3aKOHBI:

3axon boiina — Mapuomma: ipu IOCTOSIHHOM TeMIlepaType MeXxay JAaBJI€HHEM U 00bEMOM
oOpaTHas 3aBUCUMOCTb. (TIPOLECC U30TEPMHUUECKUIN)

3axon I'eii — Jlioccaka: Tipy TOCTOSTHHOM JABJIEHUU MEX]Ly TEMIIEpaTypoi U 00beMOM IpsMast
3aBHCUMOCTb. (IIpoliecc N300apHbIif)

3axon [llapna: npyu MOCTOSHHOM 00beMe MEX]ly TEMIIEpaTypoi U 1aBJIEHUEM MpsMast
3aBHCUMOCTb (TIPOLIECC N30XOPHBIH)

IIpakmuueckas paboma

Cmapmoguiil yposers. PEIIEHNE KOJINYECTBEHHBIX 3a/1a4

basoevlii yposens: pelieHne KOIMYECTBEHHBIX U KaYECTBEHHBIX 3a/1a4

IIpoosunymulii ypogens: pelieHne KOMOMHUPOBAHHBIX 3a/1a4

Ilnanupyemble pe3yabTaThl

Yuawuiics oonorcen 3namo:

- IOHATHS: HICaTbHBIN Ta3, MaKpomapaMeTphl (JaBieHne, 00beM, a0COMIOTHAS TEMIIEPATypa);
MHUKpOTapaMeTphl (Macca MOJICKYJIbI, KOHIICHTPAIHsI, CPEIHEKBAIpATUIHAS CKOPOCTh);
KMHETHYECKasi SHEPTUs MOJIEKYII.

- popmybl pacuera naBneHus1, ocHopHoe ypaBHeHue MKT, ypasaenue Menpeneena -
Kraneiipona, ypaBHeHHE COCTOSIHUS UACAIBHOTO ra3a;

Yuawuiica oonorcen ymemo:

- IEPEBOAUTH BEIMUYHMHBI B cucteMy CU;

- IPOBOJUTH MaTeMaTU4YECKHE MPEOOPa30BAHHS,

- pelaTh Ka4eCTBEHHbIE M KOJMYECTBEHHBIE 33/1a4U;
- QHAIM3UPOBATH XOJI PELICHUS,;

- MPOBOANTH Pe(PICKCUIO CBOMX JICHCTBHIA.
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Monyab «TepMoanHamuka

12 yacoB
Heab: ¢dopMupoBaHue NOHATUWHOTO ammapara O TEIJIOBBIX B3aUMOJICHCTBUU BEILECTB B
NpHUpOJIe, BBEACHHE OCHOBHBIX TEPMUHOB pasliela «TepMOJUHAMHUKA», O00O0OIICHHEe U
CUCTeMaTH3alus 3HaHWHM, HEOOXOJUMBIX JJIsl TMOBBbIMIEHUS (YHKIMOHATBLHOM TI'PaMOTHOCTHU
yYaIuxcs.
3agaun:
- aKTyaiuM3anus 3HAHUKW TI0 OCHOBHBIM 3aKOHAM H TEpMHUHaM pasjiena (HU3HKU
«TEPMOJIMHAMUKAY;
- COBEPIICHCTBOBAHNE YMEHHI peliaTh 3a/la4i Ha pacueT BHYTPEHHEH SHEPruu U CIOCO0OB ee
W3MEHEHUS;
- COBEPIIEHCTBOBATh HABBIK MAaTEMATHUECKHUX MIPeoOpazoBaHuii GopMyIr;
- 0TpaboTaTh HaBBIK MepeBOIa BeInurH B cuctemy CU;
- popMHUpOBaHUE IMOIIMOHAIBHO-IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE HA OCHOBE HPABCTBEHHBIX
U DCTETUYECKUX YYBCTB.

YyeOHublii j1an

N KosmnuecTBo yacoB ®opmbl aTTecTANNH/

n/n Bcero | Teopus | [IpakTuka KOHTPOJIA
Ha3Banue Tembl

1 BnyTtpeHnHss sHEeprus 2 1 1 Bxopsamas nuarsocruka,
becena, pemenue 3a1a4
2 Croco0bl U3MEHEHHUS 2 1 1 Jlexuust
BHYTpPEHHEN 3HEPTUU Pemenue 3anau

(paboTsl Taza,
KOJIMYECTBO TETJIOTHI)

3 [1epBblit 3ak0H 2 1 1 Jlexusg
TEPMOJIMHAMUKH U €r0 Pemenne 3amau
MPUMEHEHUE K
M30MPOIECCaM B ra3zax

4 BnaxunocTs Bo3ayxa 2 1 1 Jlexusa
Pemtenue 3amau

5 KIIJ] TenaoBBIX MallIuH 2 1 3 Jlexmusg
Penrenue 3anau

Hroro: 12 5 7

Tema 1. BuyTpeHHsist 3Heprus

BHyTpeHHss SHEprus — 5TO SHEPrUs ABUKEHUS U B3aUMOJCUCTBUSA YaCTUL], U3 KOTOPBIX COCTOUT
TENO.

IIpaxkmuueckas paboma

Cmapmoeuiil ypogers: PEIICHNE KOJINYECTBCHHBIX 3a1a4

baszoeviil yposensv: pellieHNe KOMUUECTBEHHBIX U KaUECTBEHHBIX 3a7a4

IIpoosunymeiii yposens: pelieHne KOMOMHUPOBAHHBIX 3a/1a4

Tema 2. Cnnoco0bl M13MEeHEeHUs BHYTPEHHeH JHeprumn
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M3MeHUTh BHYTPEHHIOIO SHEPrUI0 MOXKHO JABYMS CIOCOOaMHU: COBEpIIEHHEM paboThl U
TEIIONEPEIauCH.

Buowvt mennonepedauu:

Tennonposoonocms - IEPEHOC SHEPTUU OT OOJIEE HATPETHIX YYACTKOB TEJla K MEHEE HarpeThIM,
0e3 nepeHoca BellecTsa

Koneexkyusa - nepeHoC 3HEPruu CTpysIMU raza UiM KUIKOCTH

H3yuenue nepeHoc SHEPTUU JIEKTPOMATHUTHBIMU BOJTHAMHU

Ilpaxmuueckas paboma

Cmapmosbiil ypogens. pellieHre KOJINYECTBEHHBIX 3a1a4

baszoeviil yposensy: pellleHNe KONUYECTBEHHBIX U KaU€CTBEHHBIX 3a7a4

IIpoosunymeutii ypogens: pelieHne KOMOMHUPOBAHHBIX 3a/1a4

Tema 3. IlepBblii 3aKOH TEPMOAMHAMHUKH

I‘ITOGI)I HN3MCHUTH BHYTPCHHIOIO SHCPIr'UiO HAJ0 NCPEaAaThb KOJINUYCCTBO TCIJIOTEI 1 COBECPIINUTDH
paboty. [Ipu coBepiieHnN pabOTHI HAJ| TEIOM BHYTPEHHSSI SHEprus yBenuuuBaercs. [Ipu
COBCPUICHUHA pa6OTBI CaMUM TCJIOM BHYTPCHHSAA SHCPIrusl YMCHbBIIACTCH.

Hpaxmuuecxaﬂ pa60ma

Cmapmoagulil ypogens: pellieHne 3aa4 Ha IIEpBbIi 3aKOH TEPMOIMHAMUKH

baszosviil yposensv: pellieHne 3a1a4 ja IpUMEHEHHE ePBOro 3aK0Ha TEPMOIUHAMUKH K
M30IIpOLECCaM B ra3zax

IIpoosunymulii yposens: pelieHue rpaguueckux 1 KOMOMHUPOBAHHBIX 33124

Tema 4. BraxxnocTs BO31yxa

napyuanvHoe oaeieHue 310 AaBJICHUE, IPOU3BOIMMOE BOJASHBIM ITAPOM, IIPU OTCYTCTBUU
JIpPYTUX ra3oB

0asieHue HACLIUWEeHHO020 napa (HAChIIeHHBIM HA3bIBAIOT AP, HAXOSIIUICS B JUHAMUYECKOM
PaBHOBECHHU CO CBOEH YKHIKOCTBIO).

/lasnenue nacvluyenno2o napa ne 3agucum om odvema

Touka pockl — 3TO TemMnepaTypa, Ipu KOTOPO HeHacvhluieHHbLil TTAp CTAHOBUTCS
HACLIUWEHHBIM.

Ipaxmuyeckas paboma

Cmapmoeulil yposeHb: ONPENETUTh OTHOCUTEIIbHYIO BIIaYKHOCTh BO3/TyXa IO
MICUXPOMETPUIECKON TabmuIe

ba3zoswiii yposens.: onpeenuTh OTHOCUTENBHYIO BIAKHOCTh BO3/IyXa C IOMOIIBIO TAOIHIIBI
3aBUCHMOCTH JaBJICHUS OT TEMIIepaTyphl

IIpoosunymuiii ypoeens: pelieHrne KOMOMHUPOBAHHBIX 3aa4

Tema 5. KII

KIIJ] — aTo mokazarens appextuBHOCTH MamuHbL. [lone3Has paboTa Bcerja MeHbIIe
3arpaueHHoi. CnenoBarensHo, KI1/] Bcerma mennire 100%

KonuyecTBo TEIIOTHI HarpeBaTelist — 3TO 3aTPAThl, @ KOJIMYECTBO TEIIOTHI XOJIOIUIBHUKA — 3TO
notepu. [lone3nas pabora paBHa Pa3HOCTH KOJIMYECTBA TETIOTHI HArPEBATENS M XOJIOIUIBHUKA.
Ipaxmuyeckas paboma

Cmapmosuiii yposens: onpenenuts KII/I mo 3aganHeiM napamerpam

ba3zoswiii yposens: onpenenuts KIIJ[ ciupToBOii ropenku npu HarpeBaHUU BOJBI 0
TEeMITepaTypbl KUTICHHS

IIpoosunymulii yposeHs: pelieHne KOMOMHUPOBAHHBIX 331a4

IlnanupyemMble pe3yJibTaThl
Yyawuiicsa oonocen snamo:
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- IOHATHS: BHYTPEHHSIS SHEPTus, padoTa rasa, Tersonepenaya, KOJIM4eCTBO TEIJIOTHI,
arperatHble COCTOSIHUS BEIIECTBA, IJIABICHHUE, KPUCTAJUTH3AIHS, TApO00pa3oBaHue, KUTICHHE,
KOHJICHCALUSL.

- (hopmyIBI pacueTa BHYTPEHHEH SHEPTUH, paOOTHI Ta3a, KOJTUYECTBA TEIUIOTHE; | 3aK0H
TEPMOJVHAMUKH U €ro IPUMEHEHUE K U30IIPOLIECCaM.

Yuawutics oonocen ymemon:

- IEpEBOJUTH BeIUUUHBI B cuctemy CH;

- IPOBOJIUTH MaTeMaTH4YecKue NpeoOpa3oBaHus;

- pelaTh Ka4eCTBEHHbIE U KOJMYECTBEHHBIE 3a/1a4U;
- QHAJIM3UPOBATh XOJ| PELICHHUS;

- IPOBOJIUTH PEQIIEKCUIO CBOUX JCHCTBUI.

Moayb «J1eKTPOCTATHKA)
10 yacoB

Heab: ¢popmupoBaHue MOHATUIHHOIO ammapaTa O HPOLECCE DJIEKTPU3aLUU TelA B MPUPOAE U
B3aUMOJICHICTBUM  3apsHKEHHBIX  YacTUL, BBEJCHHE OCHOBHBIX TEPMHHOB  pazfelna
«QJIEKTpU3aln», O0O0OIIEHHE W CUCTEMAaTH3alHs 3HAHWH, HEOOXOIMMBIX IS TOBBIIICHUS
(YHKLIHOHAIBHON IPAMOTHOCTH yYallluXcs.

3apaum:

- aKTyanu3alus 3HaHMH 110 OCHOBHBIM BEJIMYMHAM M TEpPMHUHAM paszjena (QU3UKU
«AIEKTPU3ALUNY;

- COBEpPILECHCTBOBAaHUE YMEHMH pellaTh 3a7add Ha 3akoH KyloHa M pacueTr HanpsyKEeHHOCTH,
AIIEKTPOEMKOCTH, pabOThI U SHEPTUU IEKTPUUECKOTO MOJIS;

- COBEpILIEHCTBOBATh HABBIK MaTeMaTHUECKUX MpeoOpa3oBaHuil Gopmyr;

- 0TpaboTaTh HaBBIK MEpeBO/Ia BeIN4UH B cuctemy CH;

- (hopMUpOBaHKME IMOIMOHAIBHO-LIEHHOCTHOI'O OTHOLIEHUS K PUPOI€ HA OCHOBE HPAaBCTBEHHBIX
U 3CTETUYECKUX YYBCTB.

YyeOublii mjian

N KosaunuectBo yacos ®opmbl aTTecTanum/

n/n Bcero | Teopus | IIpaktuka KOHTPOJIA
Ha3sBanue Tembl

1 Crpoenue aToma. 2 1 1 Bxopnsmas nuarnoctuka,
HNonwnzanusa atoMoB becena, peienue 3agau
2 3akoH Kyrnona 2 1 1 Jlexus

Penrenue 3anau

3 HarmpsixeHHOCTB 2 1 1 Jlexmms
DIIEKTPUYECKOTO TMOJIS Pemenue 3amgau
[TocTtpoeHne puUCYHKOB
B3aHMOJCHCTBUS
3apsJI0B
4 DIIEKTPOEMKOCTh 2 1 1 Jlexmus
MJIOCKOTO KOHACHCcaTopa Pemenue 3agau
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5 DHeprus 2 1 1 Jlexmus
IIEKTPUIECKOTO TTOJIS Pemenne 3amau
Pabora anexkrpuyeckoro
HOJISL TIO TIEPEMEIIECHHIO
3apsia

Hroro: 10 5 5

Tema 1. daexkTpuszanus

HasnexTpuzoBaTh MOXKHO J1H000€ TEJO IMMyTeM TPEHUS. ATOM COCTOUT U3 MOJIOKUTEIIBHO

3apsHKEHHOTO siApa (MIPOTOHBI + HEUTPOHBI) M OTPHUIIATEIHHO 3apPSHKEHHBIX 3JIEKTPOHOB.

3JIEKTPOH (MUHUMAIBHBIN OTPULIATENbHBIN 3aps]), IPOTOH (MUHUMAJIbHbIHM MTOJI0KUTEIbHBIN

3apsi/), HEUTPOH (HEUTpasibHas 4acTULIA, 3apsi]l PABEH HYJIIO)

- YUCJI0 3JIEKTPOHOB B aTOME PaBHO MOPSIIKOBOMY HOMEPY 3JIEMEHTa B TalJu1Ie
Menneneesa (Z);

- YHCJIO IPOTOHOB B SJp€ paBHO MOPSAKOBOMY HOMEPY 3JIEMEHTa B TabiuIe
Menneneesa (Z);

- YUCII0 HEHTPOHOB B sIPe PaBHO Pa3HOCTU Macchl (A) U MOPSAKOBOro HoMepa (Z)
anemMeHTa B Tabnuie Menzaeneesa (A — Z)

IIpakmuueckasa paboma

Cmapmosbvlil yposeHs. TIPEIIOKUTH CIIOCOOBI AIIEKTPHU3ALINH TeJa

baszoswiii yposensv: onpenenuTh KOIMUECTBO 3JIEKTPOHOB, IPOTOHOB M HEUTPOHOB 110 TabJIHIEe

Menneneena

IIpoosunymulii ypoeens: OKa3aTh JeCHUE 3apsi/ia C MOMOIIBIO AJIEKTPOCKOIA

Tema 2. 3axon Kynona

3apsbl B3aMMOJCHCTBYIOT € KyJIOHOBCKO cuioi. Cuia npsiMo NponopuyuoHaibHa
IPOU3BEICHUIO MOJIyJICH ABYX 3apsiI0B Ha KO HUIIMEHT MPOMOPIMOHATBHOCTH K 1 00paTHO
HPOIOPUMOHANIEHA KBAaIPaTy paCCTOSHUA MEXIY HUMU.

HDGKI’I’ZMHQCKCI}Z pa60ma

Cmapmosbiil yposens.: pacCUUTaTh CUITy B3aUMOJICHCTBHS 3apsi/I0B 110 33JaHHBIM IIapaMeTpaM
baszoeviii yposensv: pellieHne KOINYECTBEHHBIX 3a/1a4

IIpooeurympuiii ypogens: pelieHne KOMOMHUPOBAHHBIX 3a/1a4

Tema 3. HanpsizkeHHOCTH

Paznoumennwle 3apsibl B3aUMHO PUTATHUBAIOTCS

Oonoumennwle 3apsibl B3aUMHO OTTAJIKUBAKOTCS

HanpsizkeHHOCTB — 3TO cunosan xapakxmepucmuka 31eKmpuiecKo2o nois

JluHnY HANIPSHKEHHOCTH MPEJCTABISIOT COO0M OTPE3KH, HAMPaBIEHHBIE OT TITI0Ca K MUHYCY.
Ilpakmuueckas paboma

Cmapmoegulil yposeHb: SKCTIEPUMEHTAIBHO TTPOBEPUTH B3aUMOICHCTBUE 3apsI/IOB

ba3zoswiii yposens: pellieHne KOJTMYECTBEHHBIX U KAU€CTBEHHBIX 33]1a4

IIpoosunymeuiii ypogens: pelieHrne KOMOMHUPOBAHHBIX 3aa4

Tema 4. Kongencarop

KOH}:[CHC&TOP — OTO HAKOIIUTCJIb 3apA10B, COCTOHH_[PIP'I U3 MJIOCKHUX NapaJUICIbHBIX IMJIACTUH
IJIOIAbIO S, Pa3/IC/ICHHBIX CJIOEM AMAICKTPUKA TOJIIHHOM

DJIEKTPOEMKOCTh — 3TO (hM3MUECKasl BEJIMYMHA, TTOKA3bIBAIOIIAS KAKOW 3apsi

HAKOIUIEH Pa3HOCTHIO MOTEHIIUAJIOB.

IIpakmuueckas paboma




Cmapmoagulil yposens: pacueT dJEeKTPOEMKOCTH KOHIEHCAaTopa M0 3aJaHHbIM MTapaMeTpam
baszoeviil yposensy: pellieHNe KONUYECTBEHHBIX U KaUECTBEHHBIX 3a7a4
IIpoosunymulii yposens: pelieHne KOMOMHUPOBAHHBIX 3324

Tema 5. JHeprus U padboTa IeKTPUIECKOr0 MOJIs

DHeprusi MEKTPUUECKOTO MOJIS SBJISETCS MOTCHIUATBHON YHEPTUEH, TaK KaK AJIEKTPUIECKOE
0JIe CYHIECTBYET BOKPYT HETIOABUKHOIO 3apsiaa. YToObI 3JIEeKTpHUECKOe M0JIe COBEPILINIIO
paboTy 10 MepeEMEILIEHUIO 3apsa HaJl0 cO3aTh Pa3HOCTb OTEHIUAJIOB.

Ipaxmuuyeckas paboma

Cmapmosbviil yposens.: pacdeT paboThl JIEKTPUIECKOTO MOJIS M SHEPTHH TUIOCKOTO
KOHJICHCATOpa IO 3a/IaHHBIM [TapaMeTpam

baszoeviil yposensy: pellleHNnEe KONUYECTBEHHBIX U KaUeCTBEHHBIX 3a7a4

IIpoosunymulii yposeHs: pelieHne KOMOMHUPOBAHHBIX 3324

[Lnanupyemble pe3yJibTaThI

Yuawuiics oonoicen 3namo:

- IOHATHS: 3apsiJl, JJIEKTPOH, IIPOTOH, HEHTPOH, HAIIPSHKEHHOCTb, MTOTCHIIHAJ, SJIEKTPOEMKOCTb,
paboTa 3IEKTPUIECKOro TOJIs, JHEPT s KOHEHCATOPA.

- (hopMyJIBI pacyeTa HANPSHKEHHOCTH, MTOTEHITMANA, DJIEKTPOEMKOCTH, pabOThI 3JICKTPUIECKOTO
TOJIs, SHEPTHH KOHJCHCATOpa, 3akoH KyoHa.

Yuawuiics oonocen ymemon:

- IepEeBOIUTH BeNMUUHEI B cuctemy CH;

- POBOJUTH MATEMaTUIECKHE MPEOOPA30BAHHS,

- pelaTh Ka4eCTBEHHbBIE M KOTMYECTBEHHBIE 33/1a4H;
- aHAJIM3UPOBATH XOJ PEIICHHUS,

- IPOBOJUTH PeIEKCUIO CBOUX ACHCTBUIA.

Moayib «3aK0HbI IOCTOSIHHOTO TOKA»
12 yacoB

Heab: dopmupoBaHHE NMOHATUIHOIO ammapara O 3aKOHaX M IMapaMeTpax MOCTOSHHOIO TOKa,
BBEJICHUE OCHOBHBIX TEPMHMHOB pa3jiela «3aKOHbl IOCTOSHHOTO TOKa», o0oOlIeHne u
cucTeMaTu3alnus 3HAaHWHA, HEOOXOJUMBIX JJIS TOBBIIICHHS (YHKIMOHAIBHONH TI'PaMOTHOCTH
YYAIIHAXCS.

3agaun:

- aKTyajqu3alus 3HAHUM 1O OCHOBHBIM 3aKOHaM W TepMHUHAM paszzaena (U3MKU «3aKOHBI
IIOCTOSTHHOT'O TOKay;

- COBEpIIECHCTBOBAHME YMEHMI pelarh 3aa4d Ha 3akoHbl OMa M pacyeT MapaMeTpoB
[IOCJIEIOBATEIBHOTO, APAJIJIEIIBHOIO U CMEIIAHHOIO COEAMHEHUN;

- COBEPIIEHCTBOBATh MPAKTUYECKUE HABBIKU cOOpa SIEKTPUUECKUX IIeTel;

- COBEpPILIEHCTBOBATh HABBIK MaTeMaTHYECKUX peoOpa3oBaHuil popmyir;

- 0TpaboTaTh HaBBIK MepeBO/ia BeIU4UH B cuctemy CH;

- (hopMuUpOBaHHE IMOIMOHAIBHO-IIEHHOCTHOT'O OTHOIIEHHUS K PUPO/Ie HA OCHOBE HPABCTBEHHBIX
Y DCTETUYECKUX YyBCTB.

YyeOunlii mjian

‘ N ‘ KosnvecTBO 4acoB ®opmbl aTTecTALMU/
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n/n Bcero | Teopus | IIpaktuka KOHTPOJIA
Ha3Banue TeMbl

1 DIIEKTPUUECKHUI TOK 2 1 1 Bxopsmas quarHocTHkKa,
(cuiia ToKa, HaNpsKEHUE, becena, peenue 3agau
COINPOTHBIICHUE)

2 3akousr Oma 2 1 1 Jlexus

Penrenue 3anau

3 [NocnenoBarenpHOE U 4 2 2 Jlexmus
HapajIeIbHOE Pewenue 3anau
COEIUHEHNE Pacuer snmekTpuueckux
MPOBOJHUKOB nerneun
4 Pabora, MOIIHOCTE U 2 1 1 Jlexuust
TEINIOTa TOKa Pemrenne 3amau
5 DIIEKTPUUECKHUI TOK B 2 1 1 Jlexmusa
Pa3IMYHBIX CpeaIax Pemrenne 3amau
Hroro: 12 6 6

Tema 1. DnexkTpuYecKuii TOK

Ynopsa1oueHHOE JBUKEHHUE 3apSKEHHBIX YAaCTHI] Ha3bIBA€TCs DJIEKTPUUYECKUM TOKOM. CHila ToKa
- BEJIMYMHA, TTOKa3bIBaIOIIasl, Kak OBICTPO 3apsJl HPOXOJUT Yepe3 MONEPEeYHOE CeUeHNE
npoBoHUKa. HanpshkeHue - paboTa CTOPOHHMX CHJI 110 NepeMelieHun o 3apsiia. ConpoTHBIEHUE
MPOBOJHMKA MPSMO MPONOPLHOHAIBHO JJIMHE MPOBOIHUKA U 0OPaTHO MPONOPIIHOHATIBHO
IUIOLIA/IN NIOTIEPEYHOT0 CEUEHUS IIPOBOJIHUKA C YUYETOM YAEIbHOIO COIPOTUBIICHHUS.
IIpakmuueckas paboma:

Cmapmoguiil ypogers. PEIIEHNE KOJINYECTBEHHBIX 3a/1a4

bazoeviil yposens. pelieHne KOTUYECTBEHHBIX U Ka4eCTBEHHBIX 3aa4

IIpoosunymeulii ypogensv: pelieHne KOMOMHUPOBAHHBIX 3a/1a4

Tema 2. 3akon Oma

Cwta Toka psiMO TIPOTOPIIMOHATFHA HAMIPSKEHUIO HAa KOHIIaX TIPOBOJHUKA U 0OpaTHO
MPONOPIHUOHAIBHA €T0 COMPOTUBIICHUIO.

Ipakmuueckas paboma.

Cmapmoagulil yposens: pacCunuTaTh COMPOTUBICHUE PE3UCTOPA B XOJ€ MPAKTUIECKON pabOThI
ba3zoswiii yposens: mpoBepuTh 3aKk0H OMa JJ1 y9acTKa IEMU B TN MOCTOSTHHOTO TOKa C
HCIIOJIb30BAaHUEM PEOCTaTa

IIpoosunymuiii ypogens: pelieHrne KOMOMHUPOBAHHBIX 3a71a

Tema 3. CoennHeHNs IPOBOHMKOB

ITpu nocienoBaTeIbHOM COEIMHEHNN IPOBOJHUKOB CHJIA TOKA OCTAETCS IIOCTOSIHHOW B KaXKA0U
Touke 1enu. O01Iee COMPOTUBIICHHE PABHO CyMME CONPOTHBIIeHUHN. O0111ee HaMpsKEHNUE PAaBHO
CyMMe HalpsKCHUH.

[Tpu mapasenbHOM COeAMHEHUH MTPOBOAHUKOB HAIIPSHKEHHUE OCTAETCS TOCTOSIHHBIM B KaXKIOU
Touke 1eny. Cuiia Toka paBHa CyMMe TOKOB B 1ien. OO011iee CopoTHBIIEHHE PABHO OOpaTHOMY
3HAYEHUIO CYMMBbI OOpaTHBIX COMPOTHUBIIECHUI.

IIpakmuueckas paboma:
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Cmapmoagulil yposens: paccunuTaTh 00IlIee CONPOTUBIICHUE B IIETH MIPH MOCIEI0BATEILHOM U
[apajuIeIbHOM COEIMHEHUU JABYX PE3UCTOPOB

baszosuviil yposens: ipoBepuTh 3akoH OMa 7S ydacTKa LIeNH B ENU MOCTOSIHHOTO TOKa MPU
MOCJIEIOBATEILHOM U apaJlJIeIbHOM COSAMHEHUH MOTpeduTeneit

IIpoosunymulii yposeHs: IpoOBEpUTH 3aK0OH OMa ISl TOJTHOM 1IeNH B LIETIH OCTOSIHHOTO TOKA
IIPU [10CJIEOBATEILHOM U NApaJUIEIbHOM COEIMHEHUU OTpeOuTenen

Tema 4. Pa6ota. MomHOCTb, KOJIUYECTBO TEMJIOThHI TOKA

PaboTa Toka paBHa MPOU3BEACHHUIO CUJIbI TOKA U HAIIPSHKEHUS HA TPOMEKYTOK BPEMEHHU.
MoIHOCTh — 3TO OBICTPOTA COBEpIIEHUS padoThl. PaboTa Toka paBHA MPOU3BEICHUIO CHITBI TOKA
Ha HanpspkeHue. KomuecTBo TemnoThl paBHO MPOU3BEICHHUIO KBaIpaTa CUJIbl TOKA B IIENU Ha
COIIPOTUBIICHHE U HA IPOMEXKYTOK BPEMEHH.

Ipaxmuueckas paboma:

Cmapmogulil ypo8eHb: PaCCUUTATh PadOTY U MOIIHOCTD B IIETH MOCTOSIHHOTO TOKA B TEYCHUE
10c

ba3zoswiii yposens: cpaBHUTH pabOTy U MOITHOCTH TOKA KaXJA0T0 MOTPEOUTENS B LIETIH
MOCTOSIHHOTO TOKa MPH MOCIEA0BATEILHOM COCIMHEHUH PE3UCTOPOB PA3HOT'O COMPOTUBIICHUS
Tlpoosunymulii ypogeHs: pacCUUTATh KOJIMUECTBO TEIUIOTHI, BBIJIETSIEMOE HA PE3UCTOPE B LICTIH
MOCTOSIHHOTO TOKAa C UCMOJIb30BAHUEM KOHJIEHCATOpa

Tema 5. JeKTpryecKuii TOK B pPa3JIMYHBbIX Cpeaax

DNEeKTpUYECKUN TOK B IPOBOJIHUKAX 3aBUCUT OT TeMIIEpaTyphl. UeM Bbllle TemMIepaTypa, TeM
6osnblue conpoTusieHue. [Ipu kpuTHueckoi Temneparype COnpoTUBIECHUE IPOBOIHUKA M1aJaeT
A0 HYJIA U, IPOBOAHUK CTAHOBUTCA CBEPXIIPOBOJAHHUKOM. Hocurenem 3apsaa B IPOBOJAHUKAX
SIBIISIIOTCSI CBOOO/IHBIE AJIEKTPOHBI.

[TosrynpoBOIHUK — 3TO BEILIECTBO 00J1aaroliee 0JHOCTOPOHHEN TPOBOANMOCThI0. HocuTtenem
3apsiJa SIBJISIFOTCS 3JIEKTPOHBI U AbIpKU. C MOBBILIEHUEM TEMIIEPATYPHI COITPOTUBIIEHUE
YMEHBIIIACTCS.

ITpu npomnyckaHuyu TOKa 4epe3 pacTBOP JIEKTPOIUTA HAa KATOAE BBIAEIAETCS BEIIECTBO B
TBEPJIOM BUJIE (3aKOH iekTpoausa Dapazes).

B razax Hocuresnem 3apsiia SBISIOTCS 3JIEKTPOHBI M HOHBI 000MX 3HAKOB. Paznmuuator
CaMOCTOSITEIbHBIN M HECAMOCTOSTEIbHBIN Ta30BbIE paspAaasbl.

HpaKI’I’ZMItQCKa}Z pa6oma:

Cmapmoegulil yposens: pellieHne KOJINYECTBEHHBIX 3a/1a4

baszoeviil yposens: pelllIeHNE KOMUUECTBEHHBIX U KAUECTBEHHBIX 3a7a4

IIpoosunymeiii yposens: penieHne KOMOMHUPOBAHHBIX 3a]a4

Ilnanupyemblie pe3yJabTaThl

Yuawuiica oonorcen snamo:

- IOHATHSL: 3apsif, dIEKTPOH, TOK, CHJIa TOKA, HAMPSDKEHHUE, COMPOTUBIICHHE, paboTa TOKa,
MOIIHOCTbH TOKa, KOJMYECTBO TEIJIOTHI TOKA.

- (hopMyITBI pacueTa CHUIIBI TOKA, HAMIPSDKEHUS, COMPOTUBIIEHHUS, paOOTHI TOKA, MOIITHOCTH TOKA,
KOJIMYECTBA TEIUIOThI TOKA; 3aKOHbI OMa.

- 0COOEHHOCTH TOCTIEI0BATENBHOIO U MapalIeIbHOIO COETMHEHUIN POBOIHUKOB.

Yuawuiica oonorcen ymemo:

- IEPEBOAUTH BEIMUYHMHBI B cucteMy CU;

- IPOBOJUTH MaTeMaTU4YECKHE MPEOOPa30BAHHS,

- pelaTh Ka4eCTBEHHbIE M KOJMYECTBEHHBIE 33/1a4U;

- BBIITIOJIHATH HaGOpaTopHLIe HNCCIICA0BAaHUA CoeﬂHHeHHfI IIPOBOAHUKOB,
- aHAJIM3UPOBATH XOJ] PEIICHHUS;
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- MPOBOANTH Pe(PICKCUIO CBOUX JICHCTBHIA.

Moayab «MarHuTHble sIBJICHUS)
12 yacoB

Hean: popMupoBaHue MOHATUIHOTO ammapara 0 MarHUTHBIX B3aHMMOJICHCTBHIX TEJ B MPUPOJIE,
HpI/IpOI[e BO3HUKHOBCHHUA MArHuTHOI'O IIOJId, BBCACHHUEC OCHOBHBIX TepMI/IHOB pa3I[eJIa
«MAarHUTHBIE SBJICHHS», 0000IICHNE U CUCTEMATH3AIMS 3HAHHUH, HEOOXOIUMBIX JJIs IMOBBIIICHUS
(YHKIMOHATIHHON IPAMOTHOCTH yUaIIUXCS.

3agaun:

- aKTyaJII/I?;aI_[I/ISI 3HaHI/II71 II0 MAarHUTHHBIM ABJICHUSAM U BSaHMOﬂeﬁCTBHHM TCII B Hpnpo;[e;

- COBEPIIECHCTBOBAHUE YMEHHI PACCUUTHIBATH MapaMeTPbl MArHUTHOTO TOJIS;

- COBEPILIEHCTBOBATh HABBIK MaTeMaTHYECKUX IpeoOpa3oBanuii popmyir;

- 0TpaboTaTh HaBBIK MepeBOa BeIu4uH B cuctemy CH;

- q)OpMPIpOBaHI/IG SMOIONOHAJIBHO-ICHHOCTHOT'O OTHOIICHUS K HpI/IpOIIe Ha OCHOBC HpaBCTBeHHLIX
Y DCTETUYECKUX YYBCTB.

YyeOHublii mj1an

N KosmnuecTBo yacoB ®opmbl aTTecTANNH/
n/n Bcero | Teopus | [IpakTuka KOHTPOJIA
Ha3Banmue TemMbl
1 MarautHoOE 11071€ 2 1 1 Bxopgsamas 1narHocTHKa,
becena, peenue 3axau
2 MarauTHEbIH TOTOK 2 1 1 Jlexuust
Pemenue 3amau
3 CHabl B MArHUTHOM TIOJIE 2 1 1 Jlexmusg
Pannyc xpuBU3HBI Pemenne 3amau
3ajaun Ha OCTPOEHUE
4 3akoH 2 1 1 Jlexuust
AIIEKTPOMArHUTHOM Pemenue 3agau
WHIYKIAH
5 WNHayKUMOHHBIN TOK 2 1 1
Hroro: 10 5 5

Tema 1: Bokpyr 1106010 ABMXKYIIETroCs 3aps/ia CyLIIECTBYEeT MarHUTHOE T0JIE.

B — BekTOp MarHuTHOM MHAYKIMU (CUIIOBAst XapaKTEPUCTUKA MAarHUTHOT'O T10JIs)
JIuHMY MarHUTHON MHAYKLUHU IPECTaBISIIOT COOON 3aMKHYThIE OKPY>KHOCTH, BOKPYT
IIPOBOJIHUKA C TOKOM. HarpaBinenue MarHuTHOM MHIYKIMH OIIPEAEIIAETC 110 IPABUILY
OypaBuuKa.
IIpaxkmuueckas paboma

Cmapmoagulil yposeHs: SKCTIEPUMEHTAIILHO TPOBEPUTH B3aUMO/IEHCTBHE TOCTOSIHHBIX MAarHUTOB
baszoeviil yposens: IKCIIEPUMEHTAIIBHO ITPOBEPUTH OIBIT DpcTeaa
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IIpoosunymeiii yposeHs: S3KCIEPUMEHTAIBHO IPOBEPUTH B3aUMOIEHCTBIE MPOBOJHUKOB C TOKOM

Tema 2: MarHuTHBIM IOTOK — BEJIWYMHA, ITOKA3bIBAIOIIAsl, KAKOS KOJIUYECTBO MarHUTHOM
WHIYKIWAW MTPOXOJUT Yepe3 MI0CKOCTh BUTKA KAaTYIIKH C TOKOM.

Ipaxkmuyueckas paboma

Cmapmoegulil yposeHb: pacCUUTaTh MAarHUTHBIN MMOTOK 1O 3aJaHHBIM IMapaMeTpam

ba3zoswiii yposensv: 00BACHUTH 3aBUCHMOCTh MATHUTHOTO TTIOTOKA OT PACIOJIOKEHHS TIIOCKOCTH
BUTKa B MAarHUTHOM I10JIE

Tlpoosunymulii yposensv: penieHue KOMOMHUPOBAHHBIX 3a]1a4

Tema 3: Co cTOpOHBI MAarHUTHOTO MOJIS ICUCTBYIOT JIBE CHJIBL: cHiia AMIiepa — JeHCTBYET Ha
MPOBOJIHUK C TOKOM B MarHUTHOM ToJie, cuia JlopeHna — qeicTByeT Ha 3apsi] B MArHUTHOM
nonie. Ecnu 3apsiz BjeTaeT B MAarHUTHOE TOJI€ MO YTIIOM K TUHUSM UHIYKIUHU, TO OH JBUKETCS
M0 OKPYKHOCTH C PaJlyCOM KPUBHU3HBI, KOTOPBIM 3aBUCUT OT MacChl U 3HAYCHHUS 3apsija.
Ilpaxmuyeckas paboma

Cmapmogulil ypogens: ONPENEIUTh HallpaBlieHUue CUiibl AMIiepa U cuiibl JIopeH1a 1o 3a1aHHbIM
pPUCYHKaM

baszoeviil yposens: F3KCIEPUMEHTAIIBHO TPOBEPUTH 3aBUCHMOCTb HAIIPaBJICHUs CUJIbl AMIIEpa OT
HAIpPaBIIEHUS TOKA B IPOBOTHUKE

IIpoosunymulii ypoeeHs: pelieHne KOMOMHUPOBAHHBIX 3a/1a4

Tema 4: Eciii TpoBOJHUK TTOKOUTCS B IEPEMEHHOM MAarHUTHOM IT0JIC I HEPABHOMEPHO
JBUXKETCS B IOCTOSSHHOM MAarHUTHOM I10JIe, TO Ha ero KoHiax Bo3HuKaeT D/{C uHIyKIuu.
XapakTepUCTUKOW MarHUTHOTO TIOJISI SIBJIICTCS MarHUTHAS TPOHUIIAEMOCTh CPE/IbI.
Ipaxmuueckas paboma

Cmapmosulil yposens: paccuntath IJ1C WHIYKINUU 110 3aJaHHBIM TTapaMeTpaM

ba3zosviil yposens: SKCTIEPUMEHTAIILHO MMPOBEPUTH 3aKOH AJIEKTPOMATHUTHON MHAYKIIUU
IIpoosurympoiii yposeHsb: pelieHne KOMOMHUPOBAHHBIX 3a/1a4

Tema S: B cneacteue Bo3aukHOBeHUs DJIC MHIYKIIMK HA KOHIIAX MPOBOJHUKA B CAMOM
MIPOBOJHMKE BOSHUKAET UHIYKIIMOHHBIN TOK, KOTOPBIN MPOTHUB JIFOOBIX U3MEHEHUH.
Hamnpapnenve nHIyKIIMOHHOTO TIOJIS ONPEAEIISIOT 1Mo TpaBuiy Jlenna.

Ipaxkmuyueckas paboma

Cmapmoegulil yposeHb: ONPENEeTUTh HANIPpaBJICHUE UHIYKIIMOHHOTO TOKA 10 3a/IaHHBIM PUCYHKaM
ba3zoswiii yposens: 3KCIIEpUMEHTAIBHO NPOBEPUTH 3aBUCUMOCTh HAaIIPaBJICHUS MHAYKIIMOHHOTO
TOKa OT U3MEHEHHUH BHEIIHETO MATHUTHOIO ITOJISI

IIpoosunymulii yposeHs: pellieHne KOMOMHUPOBAHHBIX 33]1a4

Ilnanupyemsle pe3y/ibTaThl

Yuawuiics oonoicen 3namo:

- IIOHATHUS: 3ap;1)1, BJ'IeKTpOH, TOK, CHJIa TOKa, BCKTOp MﬂFHI/ITHOfI UHAYKIHUUA, MaFHHTHBIﬁ IIOTOK,
OJ1C MHAYKIIMY ¥ CAMOUHIYKIIMH, PAANyC KPUBU3HBI, CHiIa AMIiepa, cuia JIopeHiia, MarHuTHas
MIPOHUIIAEMOCTh CPEJIBI.

- hopmysl pacuera DJIC HHIYKIIUU ¥ CAMOMHIYKIIUW, MAaTHUTHOTO MOTOKA, CHJIBI AMIiepa 1
cuiel JIopeHna.

Yuawuiics oonocen ymemon:

- IEPEBOUTH BeTUUYNHBI B cuctemy CU;

- IPOBOJUTH MaTeMaTH4ECKHe MPeoOpa30BaHMUs;

- pemaTh Ka4eCTBEHHbIE U KOJIMYECTBEHHBIC 3a/1a4U;
- aHAJIM3UPOBATH XOJ] PEIICHHUS;
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- MPOBOANTH Pe(PICKCUIO CBOUX JICHCTBHIA.

Moayasb «Konebanusy
8 yacos

Heab: dopmupoBaHue MOHATUHHOrO ammapara O Mpoleccax KoyiebaHUil M HX HapaMeTpax,
BBEJICHUE OCHOBHBIX TEPMUHOB pa3jieia «KojeOaHus», 0000IIeHNne U CUCTeMaTH3allusl 3HAHUH,
HEOOXOUMBIX JIJIsl TOBBIICHUS (DYHKIMOHAIBHON IPAMOTHOCTH yUaIIUXCSl.

3agaun:

- aKTyaJM3alysi 3HaHUH 0 mpoleccax KojiebaHuil u napamerpax, XapakTepHu3yOIX KoJieOaHus;

- COBEpPILEHCTBOBAHME YMEHHUH pacCUMThIBaTh IapamMeTpbl KojeOaHuil (MEeXaHMYeCKHMX M U
AIIEKTPOMArHUTHBIX);

- COBEpILIEHCTBOBATh HABBIK MaTeMaTHYECKUX peoOpa3oBaHuil popmyir;

- 0TpaboTaTh HaBBIK II€peBO/a BelauunH B cuctemy CU;

- (hopMUpOBaHHME HIMOLMOHAIBHO-LIEHHOCTHOI'O OTHOLIEHUS K IPUPOI€ HA OCHOBE HPABCTBEHHBIX
U 3CTETUYECKUX YYBCTB.

YyeOublii mjian

N KoaunuecTBO 4yacoB ®opmbl aTTecTaI[AN/
n/n Bcero | Teopus | IIpaktuka KOHTPOJIA
Ha3Banue Tembl
1 Mexanunueckue 2 1 1 Bxoasmiass quarsocTuka,
KOJIeOaHHs Bbecena, penienne 3amaq
2 VYpaBHeHUs 2 1 1 Jlexmus
MEXaHUYCCKUX Pemenne 3amaqa
KoJIeOaHMI
3 KonebatenbHplii  KOHTYp 2 1 1 Jlexums
DNeKTpOMarHUTHHIE Pemenue 3amau
KOJICOaHMS
4 VYpaBHeHUs 2 1 1
AIIEKTPOMATrHUTHBIX
KoJIeOaHMI
Htoro: 8 4 4

Tema 1: Konebanue - 3T0 nepuouvecku moBTopsitoieecs Apmwkenue. [lapameTpsl konebaHumii:
NepUOoJ, YacToTa U LUKIInYeckas yactorta. [leproa — Bpemst O4HOTO MOJIHOTO KOJIeOaHHUs.
YacroTa — uncno konedaHuit B euHUIly BpeMeHu. [{uknnueckas 4yactota — 4ucio KojaebaHui B
2T CEKYH/IBI.
IIpakmuueckasa paboma

Cmapmoagulil yposens: ONPEISIUTh TapaMeTPbl MEXaHUYECKUX KOJIeOaHU Ha puMepe
MaTEeMAaTHYECKOTO U MPY>KUHHOTO MAasTHUKA
basoeuviii yposens: onpenenuTs napaMeTpbl CUCTEMbl MEXaHUYECKUX KoJeOaHui
IIpoosunymulii ypogeHsb: pelieHne KOMOMHUPOBAHHBIX 3a/1a4
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Tema 2: YpaBHeHHE MEXaHHUYCCKUX KOJICOAHUH TSI KOOPAMHATHI X = XmaxCOS(®t + (o).
CxopocTh — nepBasi IPOU3BOAHAS OT KOOPAUHATHI. Y CKOPEHHE — MepBasi IPOU3BOHAS OT
CKOPOCTH, BTOpast POU3BOIHASL OT KOOPIMHATEHI.

Illpakmuueckas paboma

Cmapmoagulil yposens: ONPECIUTh TapaMeTphl (aMILTUTY1a, IEPUOJI, YACTOTA, IIUKINYECKast
9acToTa, (ha3a) MeXaHMYECKUX KOJICOAHHI MO 3aJaHHBIM YPaBHCHHSIM

baszosviil yposenv: onpenenuTh napaMeTpbl MEXaHUYECKUX KoJieOaHui (aMIUIUTy1a, Tepuo/l,
4acTOTa, IMKINYECKasi 4acToTa, (haza, CKOPOCTh, YCKOPEHNE) MEXaHNYECKUX KOJIeOaHui 1Mo
3aJJaHHBIM ypaBHEHUSIM

IIpoosunymulii ypoeens: ONIPENENUTh apaMeTpbl MEXaHMYECKUX KOJIeOaHuH (aMIUINTyaa,
NepUo, YacToTa, LIUKJINYecKas 4acToTa, ¢a3a, CKOpOCTb, YCKOPEHUE, CUJla, SHEPTHUs)
MEXaHMYECKUX KOJIeOaHUH 0 33aJaHHBIM YPaBHEHUSAM

Tema 3: CB0GOAHBIE STICKTPOMArHUTHBIE KOJIEOAHUSI BOSHUKAIOT B KOJIEOATEIHHOM KOHTYPE.
KosebarenbHblil KOHTYpP — 3TO 3aMKHYTasl CUCTEMa, COCTOSIIIAsl U3 KOHAEeHcaTopa eMKocThio C 1
KaTyIIKH UHIYKTUBHOCTBIO L. DiieKTpoMarHuTHbIe KoJie0aHUs — 3TO EPUOANUECKUE
U3MEHEHHUS 3apsi/ia, CUIbl TOKA M HAIPSKEHMUS.

IIpakmuueckasa paboma

Cmapmosbiil yposens.: ONpeAeIUTb NapaMeTpbl JIEKTPOMArHUTHBIX KoeOaHui

baszoeulii yposens: IpoBECTH aHATIOTHIO AJICKTPOMArHUTHBIX U MEXaHUYECKHUX KoJeOaHuit
IIpoosunymeulii ypogens: pelieHne KOMOMHUPOBAHHBIX 3a/1a4

Tema 4: YpaBHEHHE dJICKTPOMAarHUTHBIX KOJIeOaHuit 11 3apsaa g = gmaxCoOS(ot + @o). Cuiia
TOKa — IepBasl IPOU3BOIHAS OT 3apsja.

Ilpaxmuyeckas paboma

Cmapmoagulil yposens: ONPENSIUTh TapaMeTphl (aMILTUTY1a, IEPUOJI, YACTOTA, IUKINYECKAsI
4acToTa, (ha3a) HIEeKTPOMArHUTHBIX KOJIeOaHHI! 10 3aJaHHBIM YpaBHEHHUSIM

ba3zoswiii yposens: onpenenuTs mapaMmeTpbl JIEKTPOMAarHUTHRIX KOJeOaHW (aMILTUTYy A,
MEePUOJ, YacToTa, IUKJINYecKas 4acToTa, (haza, CHjia TOKa, HAMPSKEHHE) MEXaHUYECKUX
KoJIeOaHUH 10 3a/JaHHBIM YPaBHEHUSM

IIpoosunymulii yposeHs: OMPEeNUTh TapaMeTPbl MEXaHUYECKUX KoJeOaHui (aMILTUTYy/ 1A,
Nepuo, 4acToTa, IUKJINYecKas 4acToTa, ¢asa, CHjia ToKa, HallpshKeHHUe, SHEPIHsl)
MEXaHUYECKUX KONeOaHU MO 3aJaHHBIM YPaBHEHHSIM

IlnanupyemMsble pe3yabTaThl

Yuawuiics oonorcen 3namo:

- IOHATHS: KoJiebaHue, IEPUO/, YaCTOTa, IUKINYEeCcKas 4aCcTOTa, JIEKTPOEMKOCTb,
WHIyKTUBHOCTh, MATEMAaTUUECKHUI U MPYKUHHBIA MAasTHHUK, KOJI€OATEIbHBIN KOHTYP

- (hopmyIBI pacueTa mapamMeTpoB MEXaHUYECKUX U DJIEKTPOMArHUTHBIX KoliebaHuii; hopmyna
TomcoHa.

Yuawuiics oonocen ymemon:

- IEpPEBOJUTH BeTUUYNHBI B cuctemy CU;

- MPOBOANTH MaTeMaTHYECKHE MTPeoOpa3OBaHNS;

- pemaTh Ka4eCTBEHHbIE U KOJIMYECTBEHHBIE 3a/1a4U;
- aHAJIM3UPOBATH XOJ1 PEIICHUS;

- IPOBOJUTH Pe(IEKCUIO CBOUX ACHCTBHIA.

Monayab «BoJHbI»
6 yacos
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Heab: dopMupoBaHHe NOHATUHHOrO amnmapara O TMPUPOAE BO3HUKHOBEHHUS BOJH U HX
napaMeTrpax, BBEJCHHE OCHOBHBIX TEPMUHOB pa3jieia «BOJHBDY, 0000IICHHE U CHCTEMAaTH3aIUs
3HAHUU, HEOOXOAUMBIX ISl TOBBIIEHUS ()YHKIMOHAILHOM IPaMOTHOCTH yYallIUXCsl.

3agaun:

- aKTyalM3alys 3HaHUH 0 BUAAX BOJIH U IapaMeTPax, XapaKTEpU3YIOLIUX BOJIHBI;

- COBEpUICHCTBOBAaHME YMEHUN pPACCUMTBHIBATH IapaMeTpbl BOJH (MEXaHWYECKUX U
AJIEKTPOMArHUTHBIX);

- COBEpPILIEHCTBOBATh HABBIK MaTeMaTHUECKUX IpeoOpa3oBaHuil popmy;

- 0TpaboTaTh HaBBIK IIEPEBO/A BEIUUUH B cuctemy CU;

- (hopMUpPOBaHKME IMOLMOHAIBHO-LIEHHOCTHOI'O OTHOLIEHUS K IIPUPO/I€ HA OCHOBE HPAaBCTBEHHBIX
Y 3CTETUYECKUX YYBCTB.

YyeOublii mjian

N KosauuyectBo yacos ®opmbl aTTecTanum/

n/n Bcero | Teopus | [IpakTuka KOHTPOJIA
Ha3Banue Tembl

1 MexaHndeckne BOJIHEL. 2 1 1 Bxopgsamas nnarHocTHka,
3BYyK becena, penenue 3a1au
2 DNeKTpOMarHuTHHIC 2 1 1 Jlexmus
BOJIHBI Pemenue 3agau
3 CBoiicTBa BOJH 2 1 1 Jlexmus

Pemenne 3anau

Hroro: 6 3 3

Tema 1: BonHa- 3T0 KOJ€0aHus, pacCpOCTPAHSIONINECS B TPOCTPAHCTBE. A - AJTUHA BOJHBI - 3TO
KpaTyaiIiee pacCTOsSTHUE MEXIY JTBYMs TOYKaMH, KOJEOIIOMIMMUCS B OJIMHAKOBOU (aze. SApkum
Mpe/ICTaBUTENIEM MEXaHUUECKUX BOJH SIBISIETCA 3BYK. 3BYK - 9TO MPOJIOJIbHAS MEXaHUYECKast
BOJIHA. 95 = 341 M/C CKOPOCTH 3BYKa B BO3/yxe. BricoTa 3ByKa 3aBHCHT OT 4aCTOTHI, a
TPOMKOCTbH 3ByKa 3aBUCUT OT aMIUTUTYIbI.

IIpaxmuyeckas paboma

Cmapmoagulil yposers: TIOKa3aTh BUBI BOJIH (IIPOI0IbHBIE, TIOMIEPEYHBIC)

Fbazoewiil yposens: onpeaenuTh JUIMHY BOJHBI B X0/I€ YKCTIEPUMEHTA

IIpoosunymulii ypogens: pelieHne KOMOMHUPOBAHHBIX 3a/1a4

Tema 2: DnekTpoMarHuTHasi BOJIHA — 3TO B3aUMHO NEPIEHANKYJIIPHOE OPOKIECHUE BUXPEBOTO
AIIEKTPUYECKOTO U IEPEMEHHOT0 MarHuTHOrO nosieid. CBeT (BUAMMOE U3ITyYEHHE) - 3TO
TonepeyHas 2MeKTPOMArHUTHAs BoHA. ¢ = 3*108 M/c CKOPOCTh CBETa B BaKyyMe.
IIpakxmuueckasa paboma

Cmapmogulil ypogers: pacCunTaTh ApaMETPhI BOJH M0 3aJaHHBIM yCIOBUAM

basoevlii yposens: pelieHne KOIMYECTBEHHBIX U KaUECTBEHHBIX 3a/1a4

IIpoosunymulii ypogeHs: pelieHne KOMOMHUPOBAHHBIX 3a/1a4

Tema 3: lucnepcusi — omo paznodicenue 6en020 npo3pavHozo céema Ha yeema (KpacHbIi,
OpPaH’KEBBIH, JKEIITHIH, 3€JICHBIN, TOTy00l, CHHUH, (hroneToBblil). UHTepdepenuus - 510
CJIO’KE€HHE BOJIH B IIPOCTPAHCTBE C MOJIyYCHUEM YCTOMYUBON KAPTUHBI AMIUIUTYBL.
Ad=KkA  ycrnoBue MakcuMyMa (€CJIM Pa3HOCTb X0J1a BOJIH paBHA IIEJIOMY YHUCITY
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JUTMH BOJTH, HAOJTFOJJAETCs YCIIOBUE MaKCUMyMa HHTEPPEPECHITIH )
2
Ad =(1+2Kk) 5  YCJIOBHE MHHMMYyMa (ecau pa3HOCTH X0/1a BOJIH paBHa

HEYETHOMY YHCIY JJIUMH MOJIyBOJIH, HAOII01aeTCsl yCIOBHE

MHUHHMYMa UHTEeP(DEPEHITNN )
Judpakums — 3T0 CHOCOOHOCTH BOJIH OTKJIOHSTBCS OT NPSMOJIMHEHHOTO HaIIpaBJICHUS IIPU
IPOXOKJCHUU Yepe3 LIelb, COM3MEPUMYIO C AJIMHOMN BOJIHBI (OrMOaHuE MPENSATCTBU)
Ju(ppakuoHHas peleTKa — 3T0 CUCTEMa, COCTOSIIAs U3 YEPEYIOIUXCS IITPUXOB U
po0eIoB.
Ilpakmuueckas paboma
Cmapmoswiil yposens.: pacCUUTaTh MapaMeTpbl IU(PAKIIMOHHON peIIeTKH
baszoeviil yposensy: pellleHNe KONUUECTBEHHBIX U KaUECTBEHHBIX 3a7a4
IIpoosunymeutii ypogens: pelieHne KOMOMHUPOBAHHBIX 3a/1a4

[Lnanupyemble pe3yJibTaThI

Yuawuiics oonoicen 3namo:

- IOHATUS: BOJIHA, JUTMHA BOJIHBI, TICPUO/I, YACTOTA, IIMKJINYECKAsl 4YaCTOTA, JICKTPOSMKOCTb,
WHAYKTHBHOCTb; JUCIICPCHsI, UHTEpPepeHIs, Tu(paKins BOJH.

- (hopMyJIBI pacyera mapamMeTpoB MEXaHUYECKUX U JICKTPOMArHUTHBIX BOJIH.

- CBOMCTBA BOJIH: IUCIICPCHS], UHTEpPEpeHIIns, TUDPaKIIHS. . .

Yuawuiics oonocen ymemon:

- IepEeBOIUTH BeNMUUHEI B cuctemy CH;

- POBOJUTH MATEMaTUIECKHE MPEOOPA30BAHHS,

- peliaTh Ka4eCTBEHHbBIE M KOTMYECTBEHHBIE 33/1a4H;
- aHAJIM3UPOBATH XOJ PEIICHHUS,

- IPOBOJUTH PeIEKCUIO CBOUX ACHCTBUIA.

Moayab «OnTuka»
6 yacos

Heab: popmMupoBaHue NOHATUHHOIO anmapara 0 3aKOHAX PACIPOCTPAaHEHUs CBETa lapaMeTpax,
BBEJICHUE OCHOBHBIX TEPMHHOB pa3/iela «ONTHKa», 0000IIEHHEe W CHCTEeMaTHU3alus 3HAHWM,
HEOOXOUMBIX JIJIsl IOBBIIEHHS (PYHKIMOHAIbHON IPaMOTHOCTH yYaIIUXCsl.

3agaum:

- aKTyaJM3alus 3HaHUH 0 3aKOHAX paclpOCTPAHEHUSI CBETA;

- COBepI_HeHCTBOBaHI/Ie YMeHI/Iﬁ HpI/IMeHSITI) 3HAHUEC 3aKOHOB OIITUKH HpI/I peHIeHI/II/I 3a1a4 U B
MMOBCEAHEBHON KU3HU;

- COBEPIIEHCTBOBATh HaBbIK MaTEMaTHUECKUX MpeoOpazoBaHuil GopMyIr;

- 0TpaboTaTh HaBBIK MEpeBOIa BeTU4nH B cuctemy CH;

- q)OpMHpOBaHI/Ie SMOINOHAJIBHO-ICHHOCTHOTO OTHOIICHUS K npnpozle Ha OCHOBC HpaBCTBeHHBIX
Y SCTETUYECKUX UYBCTB.

YyeOHublii mj1an

N KonuyecTBo yacos ®opmbl aTTecTanun/

n/n Bcero | Teopus | IIpaktuka KOHTPOJIA
Ha3BaHue TemMbl
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1 CserT. 3akoH 2 1 1 Bxopgsiias quarHocTuka,
pacrnpocTpaHeHHs CBETa becena, pemienue 3agau
(TeHb, MOJTYTEHD)

2 3aKOHBI  PACIPOCTPAHCHHS 2 1 1 Jlexumst
cBeTa (3aKOHBI OTPAKEHUS U Pemenwue 3amau
MIPEJIOMJICHUS )

3 N300paxeHuss B IJIOCKOM 2 1 1 Jlexust
3epkaie Pemenue 3anau

HUroro: 6 3 3

Tema 1: CeT — 3TO BUAMMOE 3JIEKTPOMArHUTHOE U3TyueHUe. 3aKOH pacpOCTpaHEHUs CBETa:
CBET B OJJTHOPOJIHOI MPO3payHOii cpeie paclpoCTpaHsIeTcs MPSIMOIUHEHHO U paBHOMEPHO. TeHb
— 3TO MECTO, B KOTOPOE HE MONaAAET CBET OT UCTOYHMKA. [loiyTeHb — 3TO YacTUYHO
OCBEILIEHHOE MTPOCTPAHCTBO

Ipakmuueckas paboma

Cmapmoagulil yposeHs: IOCTPOUTH COJIHEYHOE U JIyHHOE 3aTMEHUE

baszoeviii yposenv: paccunTaTh IJIMHY TEHH B X0J1€ IPAKTUYECKON paObOThI

IIpoosunymulii yposeHs: pelieHne KOMOMHUPOBAHHBIX 3324

Tema 2: 3aKoHBI OTpaKEHH CBETA. | 3aKOH: JIy4H MMAaJAIOLINI, OTPaXEHHBINA U NEPIEHINKYJIIAP,
BOCCTAaHOBJICHHBIM B TOUYKE TAJICHUS, JI€KAT B OJHOU INIOCKOCTH.

1 3akoH: yroi nmajieHus paBeH yriy OTPaKeHHsL.

3aKOHBI PEIOMIIEHHS CBETa. | 3aKOH: Jyur NaJaroIuii, IPEeIOMIICHHBIN U MEPIEHANKYIIAD,
BOCCTAaHOBJICHHBIN B TOYKE IaJI€HUs, JI€KAT B OJHOU IIOCKOCTH.

2 3aKOH: yroJj NpeJoMJICHHs 3aBUCHUT OT IJIOTHOCTH CPEJibl (€CIIM CBET NEPEXOIUT U3 CEHE
IUIOTHOH cpeJibl B 60J1ee IUNIOTHYIO, TO YTOJI IPEIOMIICHHS] MEHBIIIE YTJla a/leHus], €CJId CBET
NepexouT 13 OoJiee MIIOTHOM cpe/ibl B MEHEE IJIOTHYIO, TO YIOJl MPeIoMiIeHHsI OoJIblIe yria
MaJeHuUs).

IIpakmuueckas paboma

Cmapmoéuiil ypogers: IOCTPOUTD JIyUH MaJarolue, OTPAKEHHBIE U IIPETIOMIICHHBIE

baszoeviii yposens.: oNpenenuTh NoKa3aTeab IPEJIOMICHUS BOABI M CTEKIIA B XO/1€ TPAKTUYECKON
paboThI

IIpooeunympuiii ypogens: pelieHne KOMOMHUPOBAHHBIX 3a/1a4

Tema 3: Bce n3o0paxeHnus B 3epkajie Mbl TToJrydaeM OJ1aroiapsi 3aKoHaM OTPaKeHHUs CBETa OT
MOBEPXHOCTH.

N3o00pakeHne B TUIOCKOM 3€pKajie: MHUMOE, PSIMOE, PAaBHOE, Ha TAKOM K€ PAaCCTOSIHUH, YTO U
TEJI0 Mepe]] 3epKAIOM, CAMMETPUYHOE.

IIpakxmuueckasa paboma

Cmapmosbvlil ypogens. TOCTPOUTH U300paKEHUE B IIIOCKOM 3€pKaie

ba3zoswiii yposens.: mpoBepUTH B X0/1€ MPAKTUUECKONW PaOOTHI XapaKTEPUCTUKU N300paKEHHUS B
3epKaje

IIpoosunymeiii yposens: IPOBEPUTH BEPHOCTH (DOPMYIIbI ONIPEAETICHUS Yncia U300pakeHul B
JIBYTPAHHOM 3€pKajie B X0JIe IPAKTHIECKON paboThI

I[lnanupyemMble pe3yabTaThl
Yuawuiics oonorcen 3namo:
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- IOHATHUA: CBCT, JIy4, TCHb, IIOJIYTCHb, OTPAXKCHHUE, ITPCIIOMIICHUC.
- 3aKOH pacnpoCTpaHCHUA CBETA, 3aKOHBI OTPAKCHUA CBCTA, 3aKOHBI ITPCJIOMJICHUSA CBCTA.

Yuawuiica oonocen ymemo:

- IEPEBOAUTH BEJIMUMHBI B cucteMy CU;

- IPOBOJIUTH MaTeMaTH4YeCcKre mpeoOpa3oBaHus;

- peniaTh KaYECTBEHHBIE U KOJIMYECTBEHHBIE 3a/1a4U;
- BBITIOJIHATH TIOCTPOCHUS H300paXEHUH B 3epKale;
- AaHAJIM3UPOBATH XOJ PELICHUS;

- IPOBOJIUTH PEQIIEKCUIO CBOUX JCHCTBUI.

Moayas «JIMH3bI»
6 yacoB

Hess: popMupoBaHue MOHATUHHOTO amiapara o MpaBUiIax MOCTPOCHUS H300paKEHNUH B JIMH3AX,
BBEJICHUE OCHOBHBIX TEPMHHOB pa3jieia «IMH3bD», 000OLIEHHEe W CUCTeMaTH3alusl 3HAHWM,
HEOOXOIUMBIX IS TOBBIIEHUS (PYHKIIMOHAIBHOW TPAMOTHOCTH YYAIIIHXCSI.

3apaum:

- aKTyajqu3alus 3HaHUA O TMpaBWiIaX IIOCTPOEHUS M300pKEHUH B JIMH3aX, MOHATHIX
«ONTUYECKAas CUJIA JIMH3b) U «YBEIUYEHUE JINH3bIY;

- COBEpILIEHCTBOBAHUE YMEHMH NPUMEHATh 3HaHUE (DOPMyJIbI TOHKOH JIMH3BI IpPU PELICHUU
3a/Ja4 1 B IIOBCEIHECBHOM KHU3HMU,

- COBEpILIEHCTBOBATh HABBIK MaTeMaTHUECKUX peoOpa3oBaHuil Gopmy;

- 0TpaboTaTh HaBBIK MepeBO/Ia BEINUUH B cuctemy CH;

- (hopMUpOBaHHE IMOIMOHAIBHO-LIEHHOCTHOI'O OTHOIIEHHUS K PUPOI€ HA OCHOBE HPAaBCTBEHHBIX
U CTETUYECKUX YYBCTB.

YyeOublii mjian

N KosaunuyectBo yacos ®opmbl aTTecTanum/

n/n Bcero | Teopus | IIpaktuka KOHTPOJIA
Ha3BaHue TeMbl

1 JIunza. 2 1 1 Bxoasgmiass nuaranocTuka,
becena, peienue 3agau
2 N300pakeHust B TMH3aX 2 1 1 Jlexuus

Penrenne 3anau

3 dopmyIia TOHKOU JIMH3BI 2 1 1 Jlexuus
Pemenue 3anau

Hroro: 6 3 3

Tema 1: JIunza — 370 ontuyeckuii mpudop, 00pa3oBaHHBIN ABYMs cheprUUeCKUMH
MOBEPXHOCTAMH. Y KaKI0M JTMH3BI 1Ba (hokyca. DOKyC — TOUKA, B KOTOPOH MEPECEKAIOTCS
Jy4H, POLIEAIINE CKBO3b JIUH3Y. Pa3ninyaroT BeIyKiIble M BOTHYTHIE JIMH3bI. BollyKkias 1uH3a
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ABIISIETCSl COOMparoIel U UMeeT AeiicTBUTeNnbHbIe (hOKyChl. BornyTas nuH3a siBiIsieTcst
. 1
pacceuBaroIieii 1 uMeeT MHUMBIE Pokychl. D = 7 - ONTHYECKAs CHJIA JIMH3bI

Illpakmuueckas paboma

Cmapmosblii ypogeHsb: IOCTPOUTD X0/ JIydeH B JIMH3E

basoswiii yposensv: paccMOTpeTh 1eEKThI 3pEHUS U UX UCIPABICHUE C TOMOIIBIO JIMH3
IIpoosunymulii yposeHb: paccuuTaTh ONTHYECKYIO CHITY JIMH3Y I10 33IaHHOMY (DOKyCY

Tema 2: PacceuBarouas 1MH3a AaeT OAUH BUJ N300pak€HUS: MHUMOE; YMEHBIIEHHOE; IIPSIMOE.
Cobuparomas TMH3a 1aeT MATh BUIOB H300paKEHUH, 3TO 3aBUCHUT OT IMOJIOKEHHS TeJla Tepet
JIMH30M.
[TpaBuia mocTpoeHHs H300paKEHUH B JTMH3aX

1. U3 BepunHbI T€Na OMYCTUTh HA JIMH3Y NEPHEHIUKYIISAP

2. TlomyuyeHHYIO TOUKY COCAMHUTH C (hOKycoM JTHH3HI (1 Tyq)

3. Bepuuny Tena coeAMHUTH ¢ ONTUYECKUM LIEHTPOM JIMH3BI (2 J1y4)

4. B Touke nepecedeHust 1 u 2 nydei mOCTPOUTH H300paKeHHE
IIpakmuueckas paboma
Cmapmosbiil ypogeHb: TIOCTPOUTH U300pakeHHs T B COOMpPAIOIIEeH 1 pacCenBaroOIIei JINH3E
baszoswiii yposenv: mOCTpOUTh N300paXKeHUs B COOMpAIOIIEN U pacCenBarolIel JIMH3e
IIpoosunymutii ypogenv: pelIcHHE KaUeCTBEHHbIX 3aJa4

+ = - ¢opMyJ1a TOHKOM JTHH3BI

=
U=
~ =

H
Tema3: I' = 5 = " yBeJqHUeHHue IMH3bI

Ilpaxmuyeckas paboma

Cmapmoagulil yposens: pacCuuTaTh YBEJIMUEHUE JIMH3BI B X0OJI€ MPAKTUUECKONW padOThI
baszoswiii yposensv: paccuntarh (POKYCHOE PACCTOSHUE JIMH3BI B X0/1€ IKCIIEPUMEHTA
IIpoosunymeiii yposens: perieHne KOMOMHUPOBAHHBIX 33]a4

I[lnanupyemMble pe3y/ibTaThl

Yuawuiics oonorcen 3namo:

- IOHATHUS: CBET, JIy4, JJUH34, (POKYC, ONTHYECKas Cuila, YBEITUUCHUE.

- (hopmyty TOHKOI JTHH3BL, (HOPMYIIBI pacueTa OMTUYECKON CUITBI U YBETUYCHUS TUH3BI.

Yuawuiica oonorcen ymemo:

- IEpeBOIUTH BeIUUUHBI B cuctemy CH;

- IPOBOJIUTH MaTeMaTH4YeCcKre mpeoOpa3oBaHus;

- pelaTh Ka4eCTBEHHbIE U KOJMYECTBEHHBIE 33/1a4U;
- BBIMOJIHATH MOCTPOCHUS H300paKeHNUH B IMH3AX;

- aHAJIM3UPOBATH XOJ] PEIICHHUS;

- IPOBOJIUTH PEQIIEKCUIO CBOUX JICHCTBUI.

Moayab «@oro3¢pexT»

4 yaca
Hean: ¢opmupoBaHue NOHATHHHOrO ammapara o 3akoHax (oTtorddekrta, oboOuIeHHE U
cUCTeMaTH3alus 3HAHWHA, HEOOXOJUMBIX IS IOBBINICHUS (YHKIMOHATHHONH T'PaMOTHOCTH

YYaIIUXCH.

3amaun:
- aKTyaJu3aInus 3HaHuH 0 3aKoHax (porodddekTa;
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- COBEPIICHCTBOBAaHME YMEHHUH MPHUMEHATh 3HAHUSA NPH PELICHUM 33/7ad U B IMOBCEJHEBHOH
YKU3HU;

- COBEpILIEHCTBOBATh HABBIK MaTeMaTHYECKUX IpeoOpa3oBaHuil popmyir;

- 0TpaboTaTh HaBBIK IIEPEBO/A BEIUUUH B cuctemy CU;

- (hopMUpOBaHHE HIMOLMOHAIBHO-LIEHHOCTHOI'O OTHOUIEHHUS K IIPUPOJIE HA OCHOBE HPABCTBEHHBIX
Y 3CTETUYECKUX YYBCTB.

YyeOHublii J1aH

N KosnvecTBO 4acoB ®opmbl aTTecTALMU/

n/n Bcero | Teopus | IIpaktuka KOHTPOJIA
Ha3Banue TeMbl

1 dotorhdext. 3aKoHBI 2 1 1 Bxomsmias quarsoctuka,
dororddekra becena, penienne 3agaq
2 YpaBHeHHE 2 1 1 Jlexuus
dororddekra Pemenwue 3amau
Hroro: 4 2 2

Tema 1: ®otord ekt — 3T0 BEIPHIBAHUE JICKTPOHOB C IOBEPXHOCTH METAJLIA TTOJT
NEIICTBUEM CBeTa.

3akonbl porodpdexra:

1 3aK0H: KOJIUYECTBO (HOTOIIEKTPOHOB MPSMO MPOTOPIIMOHAIBHO MOTJIONIAEMOH 32 3TO BpeMs
SHEPTrUn CBETOBOI BOJIHBI, ITPSAMO HTPOIIOPHHUOHAIBHO HHTCHCUBHOCTH CBCTA.

2 3aKOH: MaKCUMalbHasi KWHETHYECKasi SHeprus (POTOANEKTPOHOB TMHEHHO BO3PACTALT C
YaCcTOTOH M HE 3aBUCUT OT MHTEHCHUBHOCTH.

HDaKmulteCKa}l pa60ma

Cmapmoagulil ypogens: pacCcunTaTh SHEPTUIO POTOHA (KBaHTA) MO 33JaHHBIM NTapaMeTpam
ba3zoswiii ypoeens: pellieHne KOJTMYECTBEHHBIX U KaU€CTBEHHBIX 33]1a4

IIpoosunymeiii yposens: perieHne KOMOMHUPOBAHHBIX 3a]a4

2
mv
Tema 2: hv = Appix + —,~ " YpaBHeHue pororpdexra
IIpaxkmuueckas paboma
Cmapmosbiil yposens. pelieHre KOJINYeCTBEHHBIX 3a1a4
baszoeviil yposenv: pellleHNE KOMUUECTBEHHBIX U KAUECTBEHHBIX 3a7a4
IIpooeunympuiii ypogens: pelieHne KOMOMHUPOBAHHBIX 3a/1a4

[Inanupyemble pe3yJbTaThl

Yuawuiics oonorcen 3namo:

- IOHATHS: KBaHT (OTOH, paboTa BeIX0/1a, SHeprus (GoToHa, moctosiHHas [Inanka.
- 3akoHBI poTtorddekra, ypaBHeHHE PoTodDPeKTa.

Yuawuiica oonocen ymemo:

- IEPEBOAUTH BEIMUYHMHBI B cucteMy CU;

- IPOBOJUTH MaTeMaTU4YECKHE MPEOOPa30BAHHS,

- pelaTh Ka4eCTBEHHbIE M KOJIMYECTBEHHbIE 3aa4u;

- aHAIM3UPOBATH XO]] PEIICHHUS,

- MPOBOANTH Pe(PICKCUIO CBOMX JICHCTBHIA.
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Monyab «SnepHasi pusuka»
6 yacos

Heas: hopMupoBaHHe MOHATHUWHOTO ammapara O SACPHBIX B3aUMOJCHCTBUSAX, YCTPOWCTBE U
IOPUHIUIE JeHCTBUS SAEPHOIO peakTopa, METoJaX PErucTpaluy HU3IydeHui, o0oOuieHue u
cUCTeMaTH3alus 3HAHWHA, HEOOXOJUMBIX JMJIS TOBBINICHUS (YHKIMOHATHHONH TI'PaMOTHOCTH
y4aluxcs.

3agaun:

- aKTyaJu3auus 3HaHHUU O AIEPHBIX B3aUMOJICHCTBUAX;

- COBEpIICHCTBOBAHHWE YMEHUN NPHUMEHATh 3HAHMS IMPU PEIICHUM 337a4 U B INOBCEIHEBHOMN
JKM3HH;

- COBEPIIEHCTBOBATh HaBBbIK MaTEMaTHUECKUX MpeodpazoBaHuii Gopmyi;

- 0TpaboTaTh HaBBIK IIEpEeBO/A BeIU4UH B cuctemy CU;

- (hopMupoOBaHHE AYMOIIMOHAILHO-IIEHHOCTHOTO OTHOIICHUS K MPUPOJIC HA OCHOBE HPABCTBEHHBIX
Y ACTETUYECKUX YYBCTB.

YyeOublii mjian

N KoauuecTBo yacoB ®opmbI aTTECTALMH/
n/m Bcero | Teopus | IIpaktuka KOHTPOJIA
Ha3Banue Tembl
1 a, B, Yy u3mydeHus u 2 1 1 Bxopsmas nuarnoctuka,
METO/JTbI UX PETHCTPAITUU Becena, pemenue 3a1a4
2 Snepublie Hu 2 1 1 Jlexmus
TEPMOSIJICPHBIC PEaKIIun Pemenue 3amau
3 YCTpoiicTBO M TPUHITHIT 2 1 1
paboThI AJIEPHOTO
peakTopa
Hroro: 6 3 3

Tema 1: Paznuyaror Tpu BUAa U3ITyUYEHUI: o, 3, V. o — MOJOXKUTENbHOE U3Iy4YeHue. 3a o-
YaCTHITy MPUHEMAIOT Ao aToMa Temus 2*He (p=2,n=2)
B — oTpuaTenbHOE U3My4YeHHe. 3a B-4acTHIly IPUHUMAIOT SJIEKTPOH -1
¥ — HeWTpabHOE H3JTydeHHe. 3a Y-4acTHIy TIPHHAMAIOT HEHTPOH o'N
[Ipu a pacnaoe BriaENSETCS ATOM TS U, DIEMEHT CMEIIAeTCs BIEBO (K HAa4alTy TaOIUILIbI
MenneneeBa) Ha 2 KJICTKH.
[Ipu B - pacnaode BoienseTCS 3MEKTPOH U 3JIEMEHT CMEIIAETCs BIPaBO (K KOHILY TaOJIHIIbI
MenneneeBa) Ha 1 kietky.
ITpu y pacnade BbinenseTCS HENTPOH, CMELIEHHUE IEMEHTA HE IPOMCXOANUT. ATOM CTaHOBUTCS
MU30TOIIOM.
H3oTo0n oTimyaeTcs 0T aToMa 4MCIIOM HEUTPOHOB B sIp€ aTOMA.
IIpakmuueckas paboma
Cmapmoegulil ypogeHb: YPABHATH PEAKLIUIO
basoeviii yposenv: cOCTaBUTh ypaBHEHHE PEAKLIMH
IIpoosunymulii ypogeHsb: pelieHne KOMOMHUPOBAHHBIX 3a/1a4

Og
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Tema 2: SInepHas peakuusi — 3TO MPOIECC B3AUMOICHCTBUSI AaTOMHOTO sAJIpa C IPYTUM SIIPOM
WJIU 3JIEMEHTAPHOM YaCTULIEH, KOTOPBIA MOXKET COMPOBOXKIAThCS U3MEHEHUEM COCTaBa U

CTpoeHU4 sApa. TepMOAIepHBIMA PEAKLIMSAMU HA3bIBAIOT PEAKIUU CIUSHUS JETKUX SAJIEP B OJHO
1[eJI0€ HOBOE S/IPO, B PE3yJIbTaTe KOTOPOIO BhIAETSAETCS OO0JIbIIOE KOJIMYECTBO SHEPTUH.

Illpakmuueckas paboma

Cmapmoagulil yposeHb: YPaBHATH PEAKIUIO

baszoeviil yposens: paccunTaTh S3HEPTETUYECKUI BBIXOJ] PEAKIIMU
IIpoosunymulii yposeHs: pelieHne KOMOMHUPOBAHHBIX 3324

Tema 3: PaccMoTpeTs cTpoeHHe U MPUHIMI PabOThI SAEPHOTO PEaKTOpA.

Ilpakmuueckas paboma
Cmapmoegulil ypoeeHb: COCTAaBUTh ONOPHBIA KOHCIIEKT

basoswiil yposensv: co3nath MpEe3eHTAIMIO CTPOSHHUE U MIPHHIIUI PaOOTHI SAEPHOTO peaKTopa
IIpoosunymulii yposeHb: COCTABUTh MHCTPYKIIUIO 110 TEXHUKE O€30MMaCHOCTH MPU

UCIIOJIb30BaHUU SAEPHOTO peaKTopa

Ilinanupyemblie pe3yabTaThl

Yuawuiics oonoicen 3namo:

- OHATHS: anb(da, 6eTa, TaMMa U3TyYeHHS paBUjia CMEIICHUS.
- IpaBUJIa YPaBHUBAHUS SIIE€PHBIX PEAKIIMil.

Yuawuiica oonorcen ymemo:

- IEpEeBOIUTH BeIUUUHBI B cuctemy ClU;

- IPOBOJIUTh MaTeMaTH4YecKre NpeoOpa3oBaHus;

- pelaTh KaYeCTBEHHbIE U KOJMYECTBEHHBIE 33/1a4U;
- YPaBHUBATH SAJIEPHBIE PEAKLINN;

- aHAJIM3UPOBATh XOJ] PEIICHHUS;

- IPOBOJIUTH PEQIIEKCUIO CBOUX JIHCTBUI.

Jlernnii moayJn «Ilo3naii ceds»

24 yaca
N KosimuecTBo yacoB ®opmbI aTTEcTALMM/
n/n Bcero | Teopuss | [IpakTuka KOHTPOJIA
Ha3sBanue Tembl
1 BBenenue 2 2 - N3yuenue nopsiika
BBIMIOJTHEHHS paOOThI
2 JlaGoparopHas paboTa 3 1 2 BrinonHenue u
Nel «Onpenenenue odopmiieHne paboThl
CpeaHe! AJTMHBI I11aray
3 Jlaboparopras  paboTta 3 1 2 BrimonHenue u
Ne2 «Onpenenenune oopmienue paboThl
cpenHen CKOpPOCTH
JIBIDKEHUS
4 JlaGopaTopnas ~ paborta 3 1 2 Brimonnenue un
Ne3 «Onpenenenue oopmienue paboTh
JIaBJICHUS CBOETO TeJla Ha
MIOBEPXHOCTHY
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5) Jlaboparopnas  paboTta 3 1 2 Brinonnenue u

No4 «Onpenenenue odopmiieHHE PaOOTHI
MEXaHHUYECKOH paboThl U
MOIIIHOCTH PYK»

6 Jlaboparopnas  paboTta 3 1 2 Brimonnenue u
No5 «Omnpenenenue odopmiieHHE PaOOTHI
IoImaan oobemMa CBOETro
TEJa

7 Jlaboparopnas  paboTta 3 1 2 Brimonnenue u
Neb6 «Onpenenenue odopmiieHHE PaOOTHI

aTMoc(hepHOro JTaBlICHUS
Ha CBOE TEJIO»

8 JlaboparopHas pabota 3 1 2 Brimonnenue u

Ne7 «3yuenue cBoiCTB oopmieHre paboThI
rnaza. Onpenenenue
TOYEK SICHOTO BHJICHUS»

9 O060061IEHNE 1 - 1

Hroro: 24 9 15

Jlabopamopuasa paooma Nel «Onpedenenue cpeoneii OauHbl WIA2a)

Heab: Hay4YnUTHCS OMPEAENATH CPETHIO0 UIMHY CBOETO I1ara, MpuoOpECTH HaBBIK PabOTHI
C U3MEPUTEIILHOM JICHTOM.

OobopynoBanue: u3MepuTenbHas JEHTA.

Jlabopamopuasa pavoma Ne2 «Onpedenenue cpeoneii CKOpocmu 08UIHCEHU)

Henb: HayunTHCS ONPEAETATH CPEIHIO CKOPOCTh JABHKEHHUS, IPUOOPECTH HABBIK
paboThI ¢ U3MEPUTENILHON JIEHTOH.

Oo0opynoBanue: CeKyHI0OMEP, U3BMEPUTEIbHAS JICHTA.

Jlabopamopuasa paboma Ne3 «Onpedenenue 0agi1eHus ce0ezo meia Ha NOBEPXHOCHLb)
eab: HAy4YNUTHCS OMPEAETATH AaBIEHUE CBOETO Tela Ha TOBEPXHOCTh, MPUOOPECTH
HaBBIK pa0OTHI C HATIOJILHBIMU BECAMH.
OO6opynoBanue: TUCT OymMaru B KJIETOUKY (TETpaaHBIi), KapaH/alll, HAOJbHBIE BECHI.

Jlabopamopuasa paboma Ned «Onpedenenue mexanuueckoi padomovt u MOUHOCMU PYK»
Henab: HayunThCs ONpeAensaTs paboTy U MOIIHOCTh CBOUX PYK IIPU BHITIOJTHEHUH
bu3HUYECKUX yIpaKHEHUH.
O0opynoBaHme: HalOJBHBIE BECHI, CEKYHIOMED, H3MEPUTEIbHAS JICHTA.

Jlabopamopuasa paboma Ne5 «Onpedenenue o6vema ceoezo mena»

Leab: Hay4YNUTHCS PACCUUTHIBATE 0OBEM CBOETO TeJa, MPHOOPECTH HABBIK PAOOTHI C
WU3MEPUTEIIBHOM JICHTOM.

Oo0opynoBaHue: BaHHAs C BOJOM, U3MEPUTENIbHAS JICHTA.

Jlabopamopuasa pavoma Neb6 «Onpedenenue cuivl 0as1eHuUs ammochepuvl Ha céoe meno»
Heab: Hay4InUTHCS OMPEAETATH CHITY NaBIeHUS aTMOC(hEphl Ha CBOE TEJIO, MPUOOPECTH
HaBBIK pabOTHI C 6APOMETPOM U U3MEPHUTEILHOM JICHTOH.
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Oo6opynoBanue: 6apomMeTp, U3MEPUTEIIbHAS JICHTA.
Mozenbio 4eJI0BEYEeCKOro Tejla B YIPOIICHHOM BapHAHTE MOKHO CUYMTATh HA0Op
FeOMETPUUECKUX PUTYD: TYJIOBUIIE — IPSIMOYTOJIbHBIN Mapaljiesienume, rojosa — map, pyku u
HOTI'M — YCCUCHHBIC KOHYCBI.

Jlabopamopuasa pavoma Ne7 « H3zyuenue ceoiicme 2naza. Onpeodenenue movek acHo2o
6UOCHUA)

Iesb: U3y4uTh CBOMCTBA CBOMX IJ1a3.

OO6opynoBanme: TucT Oenoit Oymaru, KapaHjaail, MI0CKoe 3epKajo, OysIaBKa,
U3MEpUTEIIbHAS JICHTA.

1.3  Ilnanmpyemble pe3yabTaThl

JInyHOCTHBIE Pe3yJIbTATHI:

- opueHTanus OOy4aromMXcsi Ha pealr3alMi0 TO3UTUBHBIX JKU3HEHHBIX IEPCHEKTUB,
WHHUIIMATUBHOCTD, KpCaTUuBHOCTD, TOTOBHOCTbH u CHOCO6HOCTI) K JIMYHOCTHOMY
CaMOOMPEIEICHUIO, CIIOCOOHOCTh CTABUTH LIETTU M CTPOUTH KU3HEHHBIE TUIAHBI,

- TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS K CaMOpPa3BUTHIO W CAMOBOCIIUTAHUIO B
COOTBETCTBUU C 00IIEYETIOBEYECKIUMH LIEHHOCTSIMH U UJeallaMU TPakJaHCKOTO O0IIeCTBa.

- TOTOBHOCTh OOYyYalOMIMXCSl K KOHCTPYKTHBHOMY Yy4YacTHIO B TPHUHATHH PEIICHHIA,
3aTparvBalOIMX WX TpaBa M UHTEPEChl, B TOM YHCJIE B Pa3TUYHbIX (opMax OOIIECTBEHHOM
caMOOpraHu3alliy, CAaMOYTIPaBIICHHS, OOIIECTBEHHO 3HAYNMOM JIeATEIIbHOCTH;

- IPUHATHE TYMaHUCTUYECKUX [IEHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE U

T00poXKeIaTeTbHOS OTHOIICHUE K JJPYTOMY YEJIOBEKY, €r0 MHCHUIO, MUPOBO33PEHUIO;

- pa3BUTHE KOMIIETEHIIMI COTPYJHHUYECTBA CO CBEPCTHHUKAMH, NETHMH MIIAJIIETO BO3paCTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-MCCIIEeI0BATEIbCKOM,
MPOEKTHOMN U IPYrUX BUAAX AEATEIHLHOCTH.

- TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHuI0, B TOM YHCIIE CaMOOOpa30BaHUIO,

Ha MPOTSHKEHUU BCEH )KU3HU;

- CO3HATEJIBHOE OTHOIICHHE K HENPEPHIBHOMY OOpa30BaHUIO KaK YCIIOBHIO YCICITHON
npodeccuoHanbHOM U OOIIIECTBEHHOH 1eATEeIbHOCTH.

- OCO3HaHHBIN BBIOOP OyaymIel nmpodeccuu Kak MyTh U CIIOCO0 peann3anuu

COOCTBEHHBIX )KM3HEHHBIX IJIAaHOB;

MeTtanpeameTHblie pe3yJbTAThI:

Pezynamusnvie:

- CaMOCTOSITEJIBbHO OIpPEACNATh 1IN, 33/1aBaTh MapaMeTpbl U KPUTEPHUH, 1O KOTOPHIM MOKHO
OTIPENIETTUTH, YTO IEJTh JIOCTUTHYTA;

- OLIEHHMBAaThb BO3MOXXHbIE MOCIIEJICTBUSI JTOCTHKEHHUS IOCTABICHHOW LEIU B JESITEIbHOCTH,
COOCTBEHHOW KM3HU W JKU3HU OKPYKAIOIIUX JIFOJICH, OCHOBBIBAsSCh HA COOOPAKEHUSIX ITUKU U
MOpaly;

- cTraBuTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOW JCATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

- OIIEHUBATh PECYPCHI, B TOM YHCIIC BPEMS U JPyTHE HeMaTepuaabHbIE PECYpPChl, HEOOXOIUMBIE
JUTSL IOCTUKEHUS TTOCTaBICHHOM LIeNu;

- BBIOMpaTh MyTh JTOCTHKCHUS TEJTH, TNIAHUPOBATh PEIIEHNE MOCTABIEHHBIX

3a/1a4, ONTUMU3UPYS MaTepUAIIbHbIE U HEMATEepHUAIbHbIE 3aTPAThI;

- OpraHu3oBbiBaTh 3G EKTHUBHBIA IMOUCK PECYpCOB, HEOOXOAMMBIX ISl  JOCTUKCHHS
MMOCTaBJICHHOM LIEIIN;

- COIIOCTABJIATH NOJIYYEHHBIN PE3ybTaT ACATEIBHOCTH C IOCTABICHHON 3apaHee LETbIO.
Ilo3nasamenvHule:
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— JEMOHCTPHMPOBATh HA IPHUMEPax poJib U MeCTO (PU3UKH B (OPMHPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

— JEMOHCTPUPOBATh Ha MPHUMEPAX B3aMMOCBS3b MEXAY (PU3UKOW M APYTUMH €CTECTBECHHBIMH
HayKaMy;

— YCTAaHABJIMBAThb B3aUMOCBA3b €CTECTBEHHO - HAYYHBIX SIBJICHUM M IIPUMEHATH OCHOBHBIE
(bu3nyeckre MOAEIH Ul UX OMMCAHUS U O0BSICHEHUS;

— HCIIONIb30BaTh  MH(pOpManuio  (GU3NYECKOTO  COJACpKAHUS TIPH  PEIICHUH  y4eOHBIX,
IPAaKTUYECKUX, IPOEKTHBIX M HCCIEAOBATEIbCKUX 3aJad, HHTErpupys HHPOpMaLuoo u3
Pa3IMYHBIX UCTOYHUKOB U KPUTUYECKU €€ OLICHUBAS;

—pazauuyaTh M YMETh MCIIOJb30BaTh B Y4YEOHO-HCCIIEAOBATEIbCKOW JESATEIbHOCTH METOJIbI
HAYy4YHOTO TO3HaHUS (HAOJroJeHWE, ONHMCAaHUE, W3MEPEHHE, SKCIIEPUMEHT, BBIJIBHKCHHE
TUIIOTE3bl, MOJCIUPOBAHUE U Jp.) U (OPMBI HAYYHOTIO MO3HAHUA ((aKThl, 3aKOHbI, TEOPUH),
JIEMOHCTPHPYS Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM I[TO3HAHWY;

— HCHOJb30BaTh JUIsl ONMUCAHMS XapakTepa MpPOTEeKaHUs (PU3NYECKHX IMPOLECCOB (hHU3MUEcKue
BEJIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBSA3b MEXY HUMU;

— pelaTh KaueCTBEHHBIE U KOJIMYECTBEHHBIC 3a1a4H;

— UCNOJb30BaTh 3HAHUA O (U3NYECKUX OOBEKTaxX M Ipoleccax B MOBCEAHEBHOW KHU3HM IS
oOecrieyeHus 6€30MaCHOCTH ITPHU OOpaIleHUH ¢ MPHUOOpaMH U TEXHUUECKUMH yCTpOCTBaMU, JUis
COXPaHEHHMs 370POBbS U COOIIOIEHUS HOPM 3KOJOIMUYECKOTrO ITOBEIEHUS B OKPYXKAIOLIEH cpene,
JUISl IPUHATHS PELICHUH B IOBCEIHEBHOM JKU3HH.

2. KOMILTEKC OPTAHU3AIIMOHHO-IIEJAT OTMYECKUX YCJIOBUI

2.1 YuyeOHusblii 1aH (IPOABUHYTHLIA YPOBEHD)

Ne Mopnynu KoJunuecTBo yacos DopMbl
BCEro Teopust MPaKTHKA KOHTPOJIS

1 BBenenue 8 4 4 Bxonnoi
KOHTPOJITh

2 Kunemaruka 14 7 7 TECT

3 Junamuka 20 10 10 [IpakTnueckas
pabota

4 MonekymnsipHo - 110 4 6 [IpakTuueckas

KUHETHYECKasi TEOpHsI pabota

5 Tepmonunamuka 14 6 8 [IpakTrueckas
pabota

6 DeKTpu3anus 16 7 9 [MpakTryeckast
pabota

7 3aKkoHBl OCTOSIHHOTO | 14 6 8 JlaGopatopHas

TOKa paborta

8 MarsuTHbI€E SIBIEHUS 12 5 7 [IpakTnueckas
paborta

9 OnTuka 10 4 6 [IpakTnueckas
paborta

10 Konebanus 8 4 4 JlaGopatopHas
paborta

11 Boansl 8 3 &) TECT

12 3akonbl potordhdekra | 4 2 2 3a/1auu

13 SAnepHas pusnka 6 3 3 TECT
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14 JleTHuii Monynb 24 9 15 [IpakTnueckas

paborta
Hroro 168 74 94
CozeprxaHue NporpamMmbl
Moayasb 1. «BBenenue B npeamet pusuka» - 8 yacon
[TepeBon emunnn B cuctemy CH. OcHoBHBIE (GOpMYyNBI W MpaBWiia MaTeMaTHKA — Kak

UHCTPYMEHTA Il HW3y4YeHUs mpeaMmera «(pusnka» (BEKTOpa, CBOHCTBA TPEYrOJbHHUKOB,
OKPYXHOCTb, TIOHATHS Sin U cos yria). Llena nenenus mpubopa.

Ilpakxmuueckoe saumsmue: PaccuutaTth CyMMy M Pa3sHOCTh BEKTOPOB Ha OCHOBE (DM3MYECCKOMN
3a1a4u.

Monyas 2. «kKunematuka» - 14 yacon

[Iyte u mepemenieHue. PaBHOMEpHOE M HEPABHOMEPHOE IBMKEHHUE (CKOPOCTh, YCKOPEHHUE).
CBobOogHoe TmajgeHue (ABMOKCHHE Tella BHHU3 HM  BBEpX). KpUBOJMHEWHOE JBHKEHUE
(IEHTPOCTPEMHUTEIHHOE YCKOPEHHE).

Ilpakmuueckoe 3ansamue: OnpenenuTh IEHTPOCTPEMHUTEIBHOEC YCKOPCHHE MaTeMaTHYECKOTO
MasITHHKA.

Monayas 3. «Ilunamukay - 16 yacon

Cunel B npupojie (cuiia TSKECTH, CUjla YIPYrocTH, cwia TpeHus). 3akoHbl HploToHa. 3akoH
Bcemunpnoro tarorenus. Bec tena. 3akon Apxumena. MMmiynbc. 3aKOH COXpaHEHMs UMITYJIbCA.
OHeprus. 3aKOH COXpaHEeHMsI SHepruu. Mexanudeckas padota. MomHocTs. [laBieHue.
IIpaxmuueckoe 3anamue: IIpoBepuTh 3aKk0H Apxumena.

Mopnyas 4. «MosexkyJasipHO — KHHeTHYecKas Teopus» — 10 yacos

OcHoBuble nonoxkeHnss MKT. Makpo u mukpo napamerpsl. OcHoBHoe ypaBHeHne MKT.
WneansHelii ra3. Ypasaenne Meneneesa - Knanelipona. ['a30Bbie 3aKOHBI.
IIpaxmuueckoe 3ansamue: IIpoBepUTh 3aBUCUMOCTD JABJIECHUSI OT TEMIIEPATYPBHI.

Moayas 5. «Tepmonnnamukay - 14 yacon

Buytpennsist sneprus. CriocoObl W3MeHEeHUs] BHYTpeHHe# sHepruu. Pabora rasza. KomudectBo
TEIUIOTHl ATperatHble COCTOSIHUSI BemlecTBa. [lepBblid 3aKOH TEpMOAMHAMHUKH. BlaxkHOCTH
Bo3ayxa. Koaddunuent nonesnoro aerictaust (KI1I).

llpakxmuueckoe 3ansmue: IIpoBepUTH MEPBBIA 3aKOH TEPMOJIUHAMUKH.

Monayasb 6. «daekTpusanus» - 16 yacos

Crpoenne aroma. 3akoH Kynona. HampspkeHHOCTh snexkTpuueckoro mnousisd. Kowzaencarop.
DIIEKTPOEMKOCTh KOHJIEHCATOpa. DHEPTUS MIEKTPUIECKOTO Mos. PaboTa 31eKTpuIecKoro moJs
0 NIEPEMEILIEHUIO 3apsa.

Ilpakmuueckoe 3anamue: TPENJOKUTh CHOCOOBI DIEKTPU3ALUU Tl U TMPAKTUUYECKOe
IIPUMEHEHHUE ITOTO SIBJICHUS B [IOBCEHEBHON KU3HU.

Monayab 7. «3aK0HBI IOCTOSIHHOTO TOKa» - 14 yacoB
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Onektpuueckuii Tok. Cuna toka. Hanpsixenue. Conpotusienue. 3akoHel Oma. CoenuHeHue
MPOBOJAHKUKOB. PaboTa, MOITHOCTh U KOJIMYECTBO TEIUIOTHI TOKA.
Ilpaxkmuueckoe 3auamue: ITpoBepuThb 3akoH OMa 1Sl TOJIHOM HIEMH.

Monayab 8. «kMaruuTHble iBJIeHUs» - 12 yacoB

MarautHoe mosie. MarHutHbii 1OTOK. Cuiabsl B MarHuTHOM Tmone ( cuina Awmmepa, cuia
Jlopenna). MarauTHasi pOHUILIAEMOCTD CPEibl. 3aKOH 3JIEKTPOMArHUTHOM UHTYKIIUH.
Ilpaxmuueckoe 3anamue: [IpoBepUTh Ha IPAKTUKE MMPABUJIIO JICBOU PYKH.

Moayab 9. «Ontukay» - 10 yacos

CBerT. 3aKOHBI pacCIIPOCTPAHEHUs CBETA. 3aKOHBI OTPAXKEHUsI CBETA. 3aKOHBI IIPEJIIOMIICHHSI CBETA.
Jlun3bl (BOTHYTHIC, BITYKIIbIE). M300paskenus B nuH3ax. @opMyiia TOHKON IuH3bI. OnTrdeckas
CHUJIA JIMH3BI.

IIpaxmuueckoe 3anamue: ONPENEIUTD YIOJl NPEACIbHOTO OTPAKEHUSA BOJBI.

Ipakmuueckoe 3anamue: ONpeaeaUTb PACCTOSHUE 10 N300pakeHUs Teja B JINH3E.

Monyas 10. «Konedoanusi» - 10 yacon

Konebanus (cBoOoaHbIe, BEIHYKIeHHBIC). Konebanus maremaTrndeckoro mastHuka. Konebanus
NPYXXUHHOTO  MasTHHKA. YPaBHEHUS MEXaHUYECCKMX KOJeOaHWHA. DIJIEKTPOMArHUTHBIC
kosieOanus. KoneOaTenbHblli KOHTYp. Y paBHEHUS 3JICKTPOMArHUTHBIX KOJICOaHUHA.
Ilpakmuueckoe  3anamue:  IlpoBecTM  aHAJOTHIO  TApaMETPOB  MEXaHHYECKUX |
AIIEKTPOMATrHUTHBIX KOJCOAHHHA.

Mopayas 11. «BoJnbl» - 8 yacoB

BounHel (poosbHbIe, nonepednslie). MexaHnuecKkue BOJHBI (3BYK). DIEKTPOMAarHUTHbBIE BOJIHBI
(cBer). CBoiicTBa BOJH (Iucnepcus, uHTepdepeHus, Tudpaxuus, Noaspru3aims).
Ilpaxmuueckoe 3anamue: IIpoaHanu3upoBaTh NONEPEUHOCTh CBETOBBIX BOJIH.

Mopnyas 12. «3akonsl porodrdgdexra» - 6 yacos

®otoadpdext. YpaBHenue Gorordpgexra. 3akoHbl HoTorPdexTa.
IIpakxmuueckoe 3ansamue. TPOBECTHU MOLIATOBbIN aHanu3 Gpotorddekra.

Monyas 13. «Snepuas pusuka» - 6 yacon

IToctynatel bopa. [IpaBuna cmemeHus. JHEPrus CBSA3M aTOMHOIO sJ1pa.
Ilpakmuueckoe 3anamue: pacCUNTaTh YHEPTUIO CBSA3U AIIEMEHTOB TaOyUIbl MeHeneena
Monyasb 14. «JleTHuii MOayJIb» - 24 yaca

JlaGopaTtopusrit mpakTukyMm «Ilo3Hait cebs» - 7 mabopaTopHBIX padboT
3aKII0YHTeIbHOE 3aHATHE: UTOTOBAsI ATTECTAIINS.

2.2 KanenaapHo — y4eOHbIi rpaguk

KommuiekToBanue rpymmn MPOBOAWTCS B TEPBBIC BE HENEIM TEKYIIETo y4eOHOro roja,
HavyaJio 3aHATHH C TPEeTheH Hemenu Tekymero roaa. Hagamo 3anstuit 1 ceHTSIOps TeKyiero rojaa.
Oxonuanue 3aHsaTuil 31 aBrycra Tekymero rojga. lIpomomkurenbHOCTh ydueOHOro roja 42
Henenu. IlpomomkurenbHOCTh yueOHOW Hemenw 7 nHel. Hawamo ydeOnbix 3amsatuii 08.00,
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oxkonuanue 20.00. 3aHsTus npoBoaiTcs 2 pa3za B Henento. [IpoaosmKUTeNbHOCTh 3aHATHS 2
akagemMuueckux 4yaca 1o 40 MuHyT ¢ nepepsiBoM 10 MUHYT B JI€Hb.

B mepuon KaHWUKYN 3aHATHS TPOBOIATCS B paMKax paboyedl MporpaMMbl COTJIACHO
YTBEPKIEHHOMY PACIIHCAHUIO.

B nepuon neTHUX KaHUKYJ oObeauHEHHE paboTaeT Mo CIeNHAIbHOMY PAaclUCaHUIO, B TOM
YHCJI€ C HOBBIM WJIM IIEPEMEHHBIM COCTABOM OOYYAIOIINXCS.

2.3 YcaoBus peau3auuy NporpaMmbl
HabGop ocymiectBisercss B COOTBETCTBUU C 3asBIICHHEM pPOJUTENEH O MpuemMe JeTeil B
nerckue oobeaunenus [BY 10 IO «OxoMup» JIO. PykoBoauTens 00beAMHEHUS PETYIISPHO
MPOBOAUT MHCTPYKTAX C OOYYAIOIIUMUCS IO TEXHHKE O€30MacHOCTH, MpaBHUIIaM JOPOKHOTO
JIBYDKEHUS, TTO’KAPHOM 0€301acHOCTH, OBECHHS B CIIydasiX TEPPOPUCTUUECKUX aKTOB.
[Iporpammy «®uszmka — Hayka O HPHUPOJE» pPeaTU3yeT NeAaror IOMOIHUTEILHOTO
0o0pa3oBaHUs, YAOBIETBOPSIONMINI €€ KBATH(PUKAITMOHHBIM TPEOOBAHUSIM.
Jlnis peanuzanyy mporpamMmbl U IPOBECHUS 3aHATUI HA YPOBHE, OTBEYAIOIIEM MOJIOKEHUSIM
@3 Ne273 ot 19.12.2012 HeoOxo1uMoO:
e TpebyeMoe KOJIMYECTBO Y4eOHOTO BPEMEHU;
e TIOMEUICHHE ISl MPOBENCHUs MPAKTHYECKUX 3aHATUH Ha 12-15 uenoBek, 000OpyJIOBaHHOE
MEJIOBOW U UHTEPAKTUBHOM JOCKAMM;
® BO3MOXKHOCTh KOITUPOBAHUS Pa3/IaTOUYHBIX MaTEPUaJOB;
nabopaTtopHoe 000pyI0BaHUE
- KOMIUICKT JiabopaTopHbIx padotr @I'OC naboparopus o ¢pusnke 6azoBas 7 pa3aeioB PU3NKH,
- momaiHss tabopatopus no pusmke Nel «HOubiit huzux»
- noMmarHss taboparopust o ¢pusuke No2 «HOHBIN HU3UK»
- 1abopaTopHbI HA0OP AJI N3YYCHHUS] MATHUTHBIX SBICHUN
® HaIWYHe JUIAKTUIECKAX MAaTepUAIIOB JIJIsl HHIWBHTYy aJIbHBIX 3aHSATHIA,
® BO3MOKHOCTB paOOTHI HA KOMIIBIOTEpE.

2.4 TInan BOCIUTATEIbHOI padoThI

Ne Meponpustus CPOKH

1 JIeHb OTKpBITHIX JBEpEH CeHTs0pb

2 JleHp 10HOTO arpapus CeHTs0pb

3 JleHp paOOTHUKOB Jieca CentsiOpb

4 Hosorosnnue meponpusitus Jlekabpb

5 JleHp Hayku PeBpaiib

6 JIHM HKOJIOTHUECKOH O€3011aCHOCTH Mapt — Maii

7 JIHM 3aIIUThI dKUBOTHBIX B Teuenue roga
8 JleHb SKOIAT Hronb

9 Jenn Poccun Hionn

10 Pabora Ha yuactke [1JI0 B teuenue ronga
11 Brle3ipl B paMkax IpOeKTHO-HCCIIEeI0BATENbCKOM B Teuenue ronga

JIeSITeITbHOCTH

12 Brle3ipl B paMKax BOJIOHTEPCKOM IesITeIbHOCTH B Teuenue roga
13 OKCcKypcuu B teuenue ronga

2.5 ®opMbl aTTecTALMU (KOHTPOJIA)

PGSyHBTaTaMH 06y‘-I€HI/I$I ABJIIFOTCA: PAa3BUTUC IMO3HABATCIIbHBIX HHTCPECOB W TBOPUCCKHUX
CIIOCOOHOCTEH Ha OCHOBE ONbITa MNpuOOpeTeHHus HOBbIX 3HaHWK. Co3HaATENBHOE
caMooIIpeieIeHne 00y4aromerocst OTHOCUTENBHO NMPOdUIIs JanbHeero ooy4eHusl.
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Dopmvl ammecmayuu.:

- TeKyII[ast yCIIeBaeMOCTh;

- TMarHOCTHYECKHe PabOTHI;

- IPOBEPOYHBIE PAOOTHI TIOCIIE U3YYCHHOM TeM: TECTHI, 3a4eThl, pedeparbl, TBOPUECKUE PAOOTHI,
JIOKJIa]Ibl, TPOCKTHO-NCCIIEI0BATEIBCKIE PAOOTHI.

Bce dopmbl  npomescymounoii  ammecmayuy  JTAYHOCTHBIX  JIOCTIDKEHHH — OOYUarOIIMXCH,
XapaKTEepH3YIOIINX UX YCIIeXH B y4eOHOW M BHEY4eOHOM AesTebHOCTH. TeKyIas, pOMeXyTOYHast 1
UTOTOBast arTecTais o0ydarormxcs mpousBoaurcs mo 100% cucreme.
3ajaHus U1 OLICHUBAHUS PE3YJIBTATOB HOCAT KaK TECTOBBIA XapaKTep, TaKk W MPUOIMKEHHBIN 110
TUITy K OLCHOYHBIM 33JaHHsAM, NIPUHATHIM B BYy3€: BBICTYIUICHHS HAa CEMHHapax, 3aluTa padboT
7ab0paTOPHOTO MPaKTHKyMa U peepaToB H T.1..

[Ipy oueHuBaHMM JOCTWKEHMM OOy4aroIMXCs, pELIalollee 3HAuUeHUE MpUIacTCs
CaMOCTOSITENIFHOI paboTe 00y4aromuXcsl HHANBUIYABHOTO M IPYIIIIOBOTO XapaKTepa, B TOM YHCIIe
U JIATEIBHOCTH C DJIEMEHTaMH HCCIIeIOBaTeNbcKoro xapakrepa. Ilpu sTom oOydaronmmiicss cam
BBIOMPAET ypOBEHb, HA KOTOPOM OH HM3y4aeT MOYJb IPOrPaMMbl U HPOBOJUT CAMOOLIEHKY CBOUX
PpE3yJIbTaTOB.

I[To uroram roma nmpoBoautcst aHanmu3 «lloprdono» ydanmxcs (HarpaxaeHue AUIUIOMAMU,
rpaMoTaMy MO pe3yJbTaTaM TBOPYECKOW W HAy4YHOW AESTENBHOCTH, Pe3ysbTaraM OOIIECTBEHHOM
AKTHUBHOCTH).

dopma UTOroBOM aTTecTallMU - 3a4eTHas pabora B ¢opMme 1a00paTOPHOTO MPaKTUKyMa WU
IIPOEKTHO-KUCCIIE0BATENbCKON pabOTHI.

Kpurepum oueHuBaHus TECTOBOH PadoThI.

[Ipy oOIEHKE OTBETOB YUYUTHIBACTCS: AaKKypaTHOCTb, TOYHOCTh, YMEHHE paboTath ¢
WHCTpYMEHTapueM, paboTa BBIIIOJIHEHA CAMOCTOSTENIbHO WM C TOMOIIbIO TMeAarora Wiu
oOyyJarouuxcsi.

Bbicokuii ypoBeHb cTaBUTCA 32 pabOTy, BBIIOJIHEHHYIO MPAKTUYECKH MOJTHOCThIO 0€3 OMIHOOoK.
(90% — 100%)

Cpennuii ypoBeHb cTaBuTCs, eciu BoimosHeHo 50 % — 89 % Bceii paboTHI.

Hwu3kuii ypoBeHb cTaBUTCS, €CiM BbIOJHEHO MeHee 50 % Bceil paboThl.

[To pe3ynbraTaM aTTecTalid COCTABISETCS UTOrOBas TaOiWia 3a KaKIbIH ToA OOydeHws,
KOTOpasi O3BOJISET MPOCIEAUTH OOIYI0 KapTUHY OCBOEHHS IPOTPaMMBbI B LIEJIOM.

Ne | ®ammins baszoBas Texymas IIPOMEXYTOYHasA | UTOroBas
Nwms (o KaXJIOMY
MOJYJTIO)
JlaTa | YPOBEHb | 1aTa | ypOBEHb | JaTa YPOBEHb | 1aTa | YPOBEHb

2.6 OueHoYHbIe MAaTePUAJIbI

OneHka  KauecTBa  OCBOGHMS  COAEpPXAHUS  IPOrpaMMbl  OCYIIECTBISIETCS €
WCIIOJIb30BaHUEM Pa3HOOOpa3HBIX (OPM OpraHHM3alid YYeOHOW JEATETHHOCTH OOYYaIOIIUXCSI.
Tak, Hampumep, MpH TOJABEICHHH HWTOTOB peaju3aluu nporpamMmbl «Du3uka — Hayka o
npupoie» mpoBoauTcs JaboparopHas padora (IIpunoxenue 2), KoTopasi BHIIOIHSAETCS IPyHION
00ydaromuxcs coriacHo pa3zpaboTaHHoi aBTopckoit meroauku (3aBarkas O.b.).

Anzopumm npoeedenus 1ad00pamopHoil padomul.

PaGouas rpynma ¢opmMupyercs w3 TpeX YelOBEK MEXIy KOTOPBIMH PacCHpelelistOTCs

JOJIKHOCTHBIE 00S13aHHOCTH JIJ1S1 BBITIOJIHEHUS JJAHHON paboThI.
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oupexmop (OTBEYAET 32 TEOPETUUECKYIO YaCTh paOOThI, pacyeThl M pabOTy BCEH TPYIIIIBI
BIICJIOM);

nabopanm (OTBEYaET 32 TEXHUYECKYIO 4YacTh pPaOOThI, BBIIOJHCHHUE SKCIICPHMEHTA,
paboty ¢ mpubopamn);

cekpemapb (OTBEUaCT 32 Bce JOPMBI OTYETHOCTH I10 BBHIITOJHEHUIO SKCIICPUMEHTA).

Paboty kaxkoi rpymnmbl HEOOXOAMMO OpPraHU30BaTh TaKUM 00pa3oM, YTOOBI KaXKIbIN
YYEHUK TOYHO 3HaJ, YeM OH OyJeT 3aHUMaTbCsi W, 32 YTO OH TIIOJIYYUT CBOKO OIICHKY.
CrnenoBarenbHO, YUUTEIb TOJDKEH MOJITOTOBUTH MOIIIArOBYIO WHCTPYKIIUIO,
IpeyCMaTPUBAIOIIYIO YYaCTHE KKIOTO YYCHHUKA B pPabOTe, IO YETKO 3aJaHHBIM KPUTCPHSIM.

BbinosiHeHne 0JHOM J1a00paTOPHOI padOThHI COCTOUT U3 TPEX ITANOB:

- MOATOTOBKA K paboTe (MOTy4YeHHE JOIMyCKa KaXKI0r0 yUeHUKA);

- BBINOJIHEHUE PaOOTHI (IKCTICPUMEHT);

- ohopmieHUE pabOTHI (BHITIOTHCHUE PACCUSTOB U 3aIMOJTHEHUE OTYETHOTO JIMCTA).
B cBfI3M ¢ 3TUM y KaK/10H JOJZKHOCTH €CTh PsiJi 00513AaHHOCTEH.

3Tan / 10K JTUPEKTOP J1a0OpaHT ceKpeTaphb
1 sTan 3HaTh TEOPETUUECKUI VYMeTh OOBSICHUTD IloAroToBUTH OTYETHBIN
MaTepHal 1o Teme, XOJ] padOTHI U JIUCT K 3aII0JTHEHUIO
OTBETHUTH Ha npaBuiia paboThl C | (CO2NACHO UHCMPYKYUU K
KOHTPOJIBHBIE BOIIPOCHI K npubopamu 3anoaHeHur0 omiema)
nabopaTopHO padboTe
2 stan PykoBoauth BrImoTHUTE 3adukcupoBaTh JaHHEIE,
HKCIIEPUMEHTOM, 9KCIIEPUMEHT, MOJTyYEHHBIE B X0OJI€
OKa3bIBaTh MIOMOIIb CHSTH TIOKa3aHUS C IKCIIEPHMEHTA B
nabopaHTy npu paboTe ¢ npubopoB OTUETHOM JINCTE
npubopamu
3 sTan Brinonnenue paccueToB [Tomonrs OdopmieHre 0TYETHOTO
IO MTOJTYYCHHBIM JTUPEKTOPY B JUCTa
JaHHBIM, KOHTPOIIb 32 BBITIOJTHEHH
paboToii cekTperaps paccueToB

O0pasel 0TYETHOIO JHCTA
B kauecmee omuemno2o aucma ucnoib3yemcsi O80UHOU MempaoHblll TUCTH
Ha nepBoi cTpanumIle yka3zaTb: - COCTaB IPYIIIIbI,
- TeMy paboTHl,
- 11eJTb PadoTHI,
- UCII0JIb3yEMOE 000y 10BaHUE,
- IOPSIIOK BBITTOJTHEHHSI Pa0OTHI.
Ha BTOpOI#i cTpanuiie: (cxemsl, TAOIULBL, TPAPUKH).
Ha Tpetbeit cTpaHuIle: pacueTsl ¥ BEIBOIBI.
Ha ueTBepToii cTpaHuIle: ONKUCAHHE ICUXOJOTHYECKOTO COCTOSIHUS TPYIIIIHL.

Qopaszey
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1 cmpanuya 2 cmpanuya 3 cmpanuya 4 cmpanuya

Komannaa: Brinmosnenue 3anoJHUTL
JAupekrop: pacyeroB pedieKCuBHBII
Cexperapb:___ Taoauna oTYerT B BUIE
JlabopaHT: TadJAMUBbI

Tema: Cxema (cMOTpH TIPUIIOKEHUE
Hean: Nel)

OobopynoBanue: I'padpux BoiBoa:

Boinosinenue padoTsl
(ocHOBHBIE (hopMY.JIbI)

AO0JIKHOCTh UYro nyman? Uro nenan? IIporuo3 Ha Oyayuiee
JAupexTop
JlaGopaHT
ceKkpeTraphb

UYeTBepTyI0 CTPAaHUILy OTUYETA 3aMOJIHSET KaX/bli YUaCTHUK IPYIIbl camocmoamensvho. Tak
KaK MPeIJIOKEHHBIA K 3alOTHEHUI0 Pe(IIEKCUBHBIN OTYET JaeT OOJBIION MOTOK MHGOpMauu
KaK IeJ1arory, TaKk 1 caMuM pelstam.

Brigasinenne MMOJIYUYCHHBIX MNPCAMCTHBIX PE3YJbTaTOB B XOA€ pcaiu3alvi IIpOoTrpaMMbI
OCYIIECTBIIICTCS. C MOMOIIBI TECTOB 3aKPBITOTO, OTKPHITOIO THIIA U TECTOB HA COOTBETCTBHUE
(ITpunoxenwue 3)

2.7 Meroaunueckoe odecrneuyeHue

Cogpemennsvie nedazocuueckue u UHGOPMaAyUOHHBIE MEXHOI02UU

Peanuzamus nporpammsl «@u3nka — Hayka O MPUPOE», OCHOBBIBAACH HA JIMYHOCTHO-
OPUEHTHPOBAHHOM 00pa30BaTEIHLHOM IMPOIECCE HA OCHOBE KOMIETEHTHOCTHO-AEATETFHOCTHOTO
MOIX0Ja K  €CTeCTBEHHOHAy4HOMY  0Opa3oBaHHIO, MpeAycMaTpuBaeT  MpPUMEHEHHeE
pa3HoO0pa3HbIX TEXHOJIOTHI, METOJIOB U MOAX0J0B B 00yueHuu. [Iporpamma «®dusmuka — Hayka
O TMPUPOJE» HAINpaBI€HA Ha PEIICHHE MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4 M IOBBIIICHUS
(GYHKIIMOHATBFHOM TPaMOTHOCTH  TMOJPACTAIONIETO TOKOJIGHHUSI 3a CYeT MPHOOpETeHUs
YCTOWYMBOTO HaBbIKa 00y4aThCs B TEUCHHUE BCEH KU3HU, TOITOMY JJISl pealli3aliy MporpaMMbl
11eJIeCO00Pa3HO MPUMEHSTH ClIeyIore (GOPMbI OpraHU3aIy yIeOHOTO MpoIiecca:

1. MaTepakTuBHBIE POPMBI pabOTHI HAMIPABJICHBI HAa COLUATH3AINI0 00YJaroIIerocs, ero
aJlanTaIyio B OOIIECTBE, pa3BUTHUE JIUJIEPCKUX KAdeCTB, OTPAOOTKY HABHIKOB MPE3CHTAIUU U
camornpe3enTanuu. [103BossieT JOCTUYh YPOBHS OLIEHKH pabOTHI TPYMIBl YYACTHUKOB Ipoliecca
W CaMOOIECHKM CBOUX JAeHcTBUMH B rpymme. CorjacHO TaKCOHOMUHM bilyMa WHTEpaKTHBHBIE
dbopMbI  pabOTHl TMO3BOJSIOT YYEHUKY TMOMHATHCA IO YPOBHIO MBIIUICHUS [0 CTYIEHH
OIICHUBAHMSI.

2. UnnuBuayanuzupoBanHas quddepeHipoBantas Gopma paboThl HalpaBieHa Ha
yriIyOJieHHe U paclIipeHne 3HaHUK ¥ YMEeHHH 110 ipeamety dusuka. [logpazymeBaer Hammune
MH/IMBUYaJIbHOTO MapLIpyTa Il KaXKI0ro peOeHKa ¢ yUeTOM ero crnocoOHoCTel 1
BO3MOXKHOCTEH. 3a/1laHHs IMEIOT YeTKYI0 TG PepeHIINaNHIO, TO3BOMISAA KK IOMY IPUHIMATh
CaMOCTOSTENIFHOE PelIeHne 00 YPOBHE YCBOCHUS TaHHOT'O MaTepHaa.
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PexomenpyeMble TEXHOJIOTHMH O0yUEeHUS:

Texnonozcuss M00yIbHO2O 0OVueHUs. MaTepuall pa3OUT Ha HMH(POPMAIMOHHBIC OJOKH-MOIYJIH.
TexHONOTHsT TOCTPOEHAa Ha CaMOCTOSATEIBHOM JESATETbHOCTH OOYYaIOMIMXCs, KOTOpBIE
OCBaMBAaIOT MOJYJIM B COOTBETCTBUU C IMOCTaBICHHOMN LIEIbI0 00YUYEHUS, UYTO MO3BOJISIET CTPOUTH
WHWBUIyAIbHBIE 00pa30BaTEIbHBIC MAPIIPYTHI.

Jluunocmno — opuenmuposanHoe o6OyueHue. UENbI0 OOy4YEHUS SBISETCS pa3BUTHE
JUYHOCTH peOEHKa, ero WHIAMBHIYaJbHOCTH U HEMOBTOPUMOCTH; B IIpolecce OOydYeHHS
YUUTBHIBAIOTCS IEHHOCTHBIE OpHEHTAalUUUu peOEHKA U CTPYKTypa €ro yOeKIeHHil, Ha OCHOBE
KOTOPBIX (OPMHUPYETCS €ro «BHYTPEHHSSI MOJEIb MHUpPa», IPU 3TOM IMPOIECCHl 00ydeHUs
U YYEHHUS B3aHMHO COTIJIACOBBIBAIOTCA C YY€TOM MEXAaHHU3MOB TIO3HAHUS, OCOOEHHOCTEH
MBICIIUTENBHBIX U MOBEJACHYECKUX CTpAaTeruii OOYYaIOIIMXCs, a OTHOLICHHS Iearor-y4eHuk
MOCTPOCHBI Ha MPUHIIMIIAX COTPYAHHUYECTBA U CBOOOIBI BBIOOpA.

Texnonozusi KOANeKMUGHO20 63auMo00yyeHUs: B OCHOBE TEXHOJOTUHU JICKUT MPUHIUI
COTPYJHUYECTBA, HENMPEpPhIBHOW U Oe30TiaraTelIbHON Mepeiayd MONyYEHHBIX 3HaHUW ApYyr
JpYTy, 4TO MPUBOAUT K KAYECTBEHHOMY 3aKPEIUICHUIO U3YYEHHOI0 MaTepuaia

Texuonozus compyonuuecmsa . HaNpaBlieHa HAa Pa3BUTHE UHTEIIEKTYalbHBIX, TyXOBHBIX
U (QU3MUECKUX CIOCOOHOCTEH, pPa3BUTHE HAYYHO-MATEPHATUCTHUYECKOTO MHPOBO33PEHHUS B
YCJIOBHSIX COBMECTHOU J€ATEIbHOCTH

Texnonozus Kpumuuecko2o MbluileHus. HANPABICHA HAa Pa3BUTHE HHTEIUIEKTYaJbHBIX
YMEHHH ydaiuxcs, He0OXOJUMBIX HE TOJIBKO B yueOe, HO U B OOBIYHOMN KU3HHU.

Hzeposvie mexnonocuu’. crnocoOCTBYIOT PACIIMPEHUIO KPYro3opa ydalluxcs, pa3BUTHIO
MO3HABATEIILHON  aKTUBHOCTH, (OPMUPOBAHUIO PA3HOOOpPA3HBIX YMEHHI M  HaBHIKOB
IIPAKTUYECKON JESTENIbHOCTH, a TakXke SBIseTCs 3(QQEKTUBHBIM CpPEICTBOM MOTHBALUU U
CTUMYJTUPOBaHUs 00yYatOIINXCSl.

Texnonozuu npobremnoco oOyuenus:. TIPEANONaraeT Co3/laHue MPOOJIEMHBIX CUTYalUH,
yalle BCEro HANpPaBJICHHBIX Ha MNPO(EecCHOHANbHOE CaMOOINpENeNeHne U  aKTHBHYIO
CaMOCTOSITENIbHYIO AESITEIbHOCTD YYalIUXCs M0 UX pa3pelIeHuIo 101 PyKOBOACTBOM IEAarora.

Texuonoeuu pazeusaroujeco 0Oyuenus. OTBOJIUTCS POJIb CaMOCTOSITENBHOTO CyOBEKTa,
B3aUMOJICUCTBYIOIIETO C OKPYXKAIOMICH Cpemoil. JTO B3aMMOJIEHCTBHE BKIIIOYAET BCE ITaIlbl
JESATEIIBHOCTH: LIEJENOoIaraHnue, IUIAHUPOBaHUE U OPraHU3alliIo, pealn3aluio LejIei U aHanu3
pe3ynbTaToB AedaTeabHoCcTU. Kaxaplil U3 3TaroB BHOCUT CBOH crieliM(pUUEcKUid BKIIaJ] B pa3BUTHE
JMYHOCTH.

Oo0ecneyenne NporpaMMbl METOANYECCKMMH BHAAMHU NPOAYKIHHA

1. YuebHo-MeToandeckoe nocodoue «OnopHeie KOHCHEKTHI 1Mo ¢pusuke» ([Ipunoxenue 1)
2. «MeroauKa MPOBEICHUS JTa00PATOPHOTO MPAKTUKYMA IO (PH3UKE»

3. «/cronp30BaHNE UTPOBBIX METOJIOB B O0YUEHHH «]ipto»»

4. «OpraHu3aiys yaeOHOTO MpoIiecca ¢ y94eTOM WHIHBH Y ATH3UPOBAHHOTO
TuQGepeHIIMPOBAHHOTO 00YYSHHSDY

5. PabGouwne Terpaau mo paznenam:

- KHHEMAaTHKa;

- IMHAMUKa,

- TEPMOJIMHAMMUKA;

- KoJIeOaHUs ¥ BOJHEI,

- QIIEKTPOCTATUKA

- JIIEKTPOMArHUTHBIE SIBICHHUS.

JupakTuyeckoe odecneyeHue

- lunaxktuaeckuii MmaTepual (KapTOUKH, pa3aaTOYHBIA MaTepral, MPaKTHICCKUE 3aJaHus);
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- mabopaTopHOe 000pyI0BaHNUE;
- cOOpHUK 1a00PaTOPHOTO MPAKTUKYMA,
- BUJICO MaTepHaIbl.

3. CIIHCOK JIUTEpPaTYpPBhI:

1. MutseBa, A.M. 3n0poBbhecOeperaromue neaarorndeckue TeXHOJIOTHH: Y4deOHoe mocooue /
A.M. Mutsesa. - M.: Akagemus, 2018. - 224 c.

2. I'ycnioBa, M.H. HHOBanmoHHbBIE Tiefaroruyeckue texHoygornun: Yueonuk / M.H. I'ycnosa. -
M.: Academia, 2018. - 672 c.

3. CmupnoB, A.B. Metoauka npuMeHeHUs] HHOOPMAIIMOHHBIX TEXHOJIOTHI B 00yueHHH (PU3HKE
[Tekct]: yue0. mocoOue yis CTy. BhICII. Tief. yueo 3aBenenuii / A.B. CmMupHOB — M..:
W3narenbckuii ieHTp «Akagemus», 2018. - 240.

4. @umunmosa 1.5, «HbopManimoHHbIE TEXHOJIOTUU HA ypOKax (U3UKU B CPETHEH MIKOJIEH.
Marepuanst 8 MexayHapoanoi koHpepenmn "du3nka B cCTEMe COBPEMEHHOTO
obpazoBanus" (PCCO-18), Cankr-IletepOypr, 2018, c. 623-625.

5. Opranu3zanus ucciieJoBaTeIbCKOM 1eATeIbHOCTH IKOJbHUKOB: U3 OIbITa paOOTHl PETHOHOB
Poccun. / I[Tox pen. M.B. MenseneBoii. — M., LleHTp coneiCTBUS COIMATBHO-IKOIOTUYECKUM
WHULMATUBaM aToOMHOU oTpaciu 2010. — 248 c.

6. Monaxos B.M. BBenenue B Teoputo negarorndeckux rexuonoruit [Tekct]: monorpadus /
B.M. MonaxoB. — Bousrorpan: Ilepemena, 2006.

7. aTanoB B.®. DkcnepumenT npojoinkaercsa. — M.: [lenaroruka, 1989

8. Menuapecypcnl: «®@usnka 7-11ki.», «OTkpbiTas Gusuka», «Buneozanauynuk no Gusuxey,
«Menuateka no ¢usuke» «dusuka B mkone» «MHTepakTuBHbIl Kype puznkm» «Kypc ¢pusuku
21 Bexay, Cepsep kadeapsl oomeit puzuku puzdaxka MI'Y: Gpusnueckuit npakTUKYM U
neMoncTparmu https://genphys.phys.msu.ru u ap.

9. bubnunoreka HarysagHbIX ocoOuit; dusuka 7-11 k. [Ipaktukym; OTkpeiTas ¢pusuka 1.1
(Honronpynusiit, PU3NKOH).

10. Jlykamuk B.1., IBanoBa E.B. C6opuuk 3anau ®usuka 7-9 xnacc.

11. PervmkeBuy A.Tl. @usuka. 3agaunuk. 10-11kmace

12. Tomupumze I'. III. [TpakTrueckue u mabopaTopHble paboThI 1Mo ¢u3uke. 7-11 kaaccel. - 2-¢
u3., crep. - M. : Knaccuke Ctuinb, 2004 (I'VII Capart. monurp. kom0.). - 92 ¢. - (Kanxnas
MOJIKA YUUTENS).

4. Ilpnnoxkenue

4.1 IllpumepHbIe TEMATHYECKHE ONMIOPHbIE KOHCIEKThI

A3bI MATEMATHKH

Bexkmop — smo nanpaenennulii ompe3ox.
IIpaBuJa cja0:keHust BeKTOPOB

1. Ecu nBa BeKTOpa HalpaBJIEHBI BIOJIb OJHOU NMPSMOMN B OJHY CTOPOHY,
TO PaBHOJEUCTBYIOIAs paBHA UX CyMMe

a B a

—»

v
\ 4

vy

2. Eciii 1Ba BeKTOpa HaNpaBJICHbI BIOJIb OAHOM MPSAMOM B pa3HbIE CTOPOHBI,
TO PaBHOJICUCTBYIOIIAsI pABHA UX PA3HOCTH
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v
v

v
A

1. Ecnu BekTOpa pacrosoKeHsbl [0/ YIIOM IPYT K IpYry

IIpaBuJio TpeyroJibHMKA IIpaBwiio napajuiejiorpamma
-IIEPEHECTU BEKTOP B B KOHEI] BEKTOpa a; - IEPEHECTH BEKTOP B B HAYaJI0 BEKTOpA a;
- COeIMHUTH Hayajo BEKTOpa a C KOHIIOM - J0ocTpouTh GUrypy A0 napauieaorpaMMa;
BEKTOpA B; - COCJIMHUTH TOYKY Hauyanaa BEKTOPOB a4 U B C
- paccuuTaTh BEKTOP € B 3aBUCUMOCTH OT MIPOTUBOJIEXKAIIIEH BEPILIMHOI Mapaienorpamma;
MOJIy4YEHHOTO TPEYTroJbHUKA - paccuuTaTh AMAaroHajb NapaienorpaMma

IIpoexknus BeKTOpa

= OIIYCTUTH M3 Ha4aJIa U KOHIAa BEKTOPA Ha KOOPAUHATHYIO OCh ICPIICHAUKYIISIPBI;
=~ U3 KOHIA NPOCKIHH BbIYCCTb HAYAJIO.

Y a

3 Sx=25-1=15

2 Sy=1-3=-2

1

1 2 3 'x
CBoliCcTBA CTeNNEHU
10™10™ = 10™m 107= 102
19 = qomm 10 = -
10m 10m
(10M™ = 10mm L= 10n
10~ ™n
OKpPV/KHOCTH

| =2aR =7#D - mKMHA OKPYKHOCTH
_ p2 =D
S=nR"= 5~ TUIOIIab OKPYHKHOCTH

D
R= > - Paluyc paBeH I0JIOBUHE TMAMETPa

TpeyroabHUKH

I paAMOVIoJLHBIN TPEVIOJLHUK

CTtopoHBbI, 00pa3yroIIHe MPSIMON YTl Ha3bIBAIOT KATETAMU.

TpeTsst cTOpOHA — FHIOTEHY3A c=Va? + b%? - rteopema [Iudaropa

47



(KBaJpaT TMIIOTEHY3bl PABEH CYMME KBaIpaTOB

KaTETOR)
a . a
a C — = sina 5 tga
b b
b ol — = cosa — = ctga
30° 450 60° 90° 180°
GyHkuus
sin 1 V2 V3 1 0
2 2 2
Ccos V3 V2 1 0 1
2 2 2
Tg 1 1 V3 - 0
V3
ctg V3 1 1 0 -
V3

PaBHOCTOPOHHUH TPEYIOJLHUK

B paBHOCTOPOHHEM TPEYTOJNLHUKE BCE CTOPOHBI PABHEL, YTkl 110 60°,

PaBHOOEIPEHHLIN TPEYIOJLHUK

B paBHOOGEAPEHHOM TPEYTOJIbHUKE JABE CTOPOHBI PaBHBI, YIJIbl IPU OCHOBAaHUU

paBHBI, MEJIUaHa, MPOBEJICHHAs! K OCHOBAHUIO, SIBJISIETCS OMCCEKTPUCOM U BHICOTOM.

CyMMa yrj10B TpeyroJabnuKa pasua 180°,
CyMMa CMeKHBIX yIiioB pasHa 180°.
Haxkpecr gexamme yrisl paBHbI ApYr APYrY.

Kunemaruka. Illyrs 1 nepemenienue

nepeMelneHmne
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TpaexkTopus — 5T0 TMHUSA, BIOJb KOTOPOU JBHKETCS TEJO.
IIpoiineHHbIN MYTh — 3TO JJIMHA TPACKTOPUH (BEJIMUMHA CKAJIAPHAs).
Ilepemenenue — 3T0 OTPE30K, COEAUHSIOIINN HAYAIbHYIO U KOHEUHYIO TOUKU

JBIKEHUS (BEIMUKMHA BEKTOPHAs).

JIBuxeHune

(I/IBMCHCHHG IMOJIOKCHHA TCJIa B IIPOCTPAHCTBC C TCUCHHUCM BpeMGHI/I)

— T~

NPAMOJIMHEIHOe

(nBYOKEHUE, TPH KOTOPOM TPACKTOPHSI

TpaeKTOpHUs

SABJISIETCS MPSIMON JIMHUEN )

.

/

PaBHOMepPHOE

(ABUKEHUE C
MOCTOSTHHOW CKOPOCTHIO)

(CKOPOCTh yBEJIIMUMUBACTCS)

KPHUBOJIMHEHHOE

(IBMXEHUE, IPU KOTOPOM

SBJISIETCS] KPUBOM JIMHUEH )

HEPaBHOMEPHOE

(mBMXKEHUE C

MIEPEMEHHOM CKOPOCTHIO)

/

YCKOpEeHHoe

\

3aMEIJICHHOC

(CKOpPOCTh YMEHBIIAETCS)

PaBHOMepHOEe NBHIKEHHE

HepaBHOMepHOe ABHKEHHE

JIBrkeHue, mpu KOTOPOM TeJIO 3a
paBHBIE IIPOMEKYTKHA BPEMEHU
IIPOXOJUT OJIMHAKOBBIE
pacCTOsIHUS, HAa3bIBAIOT

JIBrKeHue, Ipu KOTOPOM TEJO 3a paBHbIE

IMPOMCEIKYTKH BPEMCHU ITPOXOINUT HCOJUMHAKOBLIC

pacCTOsAHMA, HAa3bIBAIOT HEPABHOMEPHBIM.

PaBHOMEPHBIM. a=2% YcKopenue — 3To GbICTPOTA U3MEHEHHS
s CKOPOCTH Tena
v = A = const
V=7v0 +at ¢opmyra KOHEUHOI CKOPOCTH
S=X-Xo )
S =wvot + % TepeMeNieHue TPH HEPABHOMEPHOM
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X—Xq
t
CKOpOCTB — 9TO 6I->ICTp0Ta N3MCHCHUA
KOOpAWHATEI TCJIa

V=

2
_ 929
2a

S

X=Xo+ vt g = Yot
ypaBHeHHe paBHOMepHOFO JABUXXCHUA 2

JIIBUKEHUU
(Haxooumcs Kak naiowaosb mpaneyuu)

nepemenieHue 6e3 yuera BpeMeHu

Ut
+ - Tlepememenne 0e3 yuera yCKopeHus

(v U1 TpaduKOB)

2

at
X =Xo+ vot +T ypaBHEHHE HEPABHOMEPHOT'O ABUKCHUS

CB000/1HOE ITaJIeHHue

3TO JBUXKEHUE (MIPSMOJIUHEHHOE HEPABHOMEPHOE) TeJla M0 BepTUKaIH 0e3
HA4YaJIbHOM CKOPOCTH

_ _ M
a=g=938 = - YCKopeHue CB00OOHOTO MaIeHUsI

IIpu nBuKeHNHU Tesa BBepX (-0)

IIpu ABMsKeHHH Tes1a BHU3 (+()

— %
t= BpEM: [0JIETa BBEPX (ecu 6 3a0aue
)

mesno OpouleHo 86epx, HAYHU PeueHUe ¢ IMOoll
dopmynwi)

2
BBICOTA IIOAbEMA NJIN

TOPMO3HOM My Th, Tak kKak J = 0

190=0

2

h=9%
2

BBICOTA

,Zh
t= ) BpeMms MAICHUS

9 = ,/2gh — xoHe4yHas CKOPOCThH

najacHus

IIpy (BUKEHHMH TeJIa IO/ YIJIOM K TOPU30HTY.

A _ 19%sin2 a
h = ——— maxcumansras BEIcOTa TTOTBEMA
V0

_ ﬂ%sinZa

h | = ——— nanpHOCTb MoseTa

, >
- - _ 29 sina
I X { = ——— Bpems nosieta
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KpuBoJauHelHoe IBUKEHUE

JIro60€ KpUBOJIIMHEWHOE ABUKEHUE MOKHO IIPEICTABUTh B BUJE IBHXKCHHMS TEJla 11O
OKPY’KHOCTH.
(V) v

'92
2 — LEHTPOCTPEMUTE/ILHOE YCKOPeHHe 8= —

- CKOPOCTD TeJIa (B KaKJ0U TOYKE OKPYKHOCTH YHCICHHO
OJIMHAKOBas, HO MEHSET HaIlPaBJICHHUE IO KacaTeIbHOM)

T — mepuoa (510 Bpems, 32 KOTOPOE TEIO COBEPILAET OMH MOJIHBIA 060pOT)

T=2 [Tl=c

V—4YaCcTOTA (3TO YKCIO 0OOPOTOB B €AMHUILY BPEMEHH )
n 1 1
1

V:?:; [V]:;=c'

® — YIJIOBas CKOPOCTH (3T0 OBICTPOTA M3MEHEHHS YTJIOBOT'O PACCTOSHUS ()

9 an
o= L4 = — [(x)] = pax
t R c
BEJIUYHMHBI yepes T yepe3 v
9 2mR 2aR v
T
a 4m*R 4n°Rv?
T?2
0 2 27y
T

= _ 2919,
1. Ecmm S1=S2, 10 ep = i
U119
2.Ecmm ti=t2, 10 Oep = 12 2
S
3. Ecin S1#S2 nti#t2, T0 ep = o6y
to6m
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4. Eciii o1HO TeJIO 00ToHsIeT APYroe, TO

t _§51+S2
00rona 9,01

5. Ecnu Tena nBMKyTCA HaBCTpedy IpYr IApYyTry, TO

t _§51+S2
BCTpeYH 91405

6. Ecu Hayio HaiiTH BpeMsi 1 MECTO BCTPEUH 10 3aJJaHHBIM YPABHEHUSIM,
TO YpaBHECHUS MPUPABHUBAIOT JIPYT K JIPYTY.

X1=X2 => X1+ 91t1 = Xo2 + 9212

7. Ecnu Ha/io HATH MyTh WK YCKOPEHUE 32 KAKYI0-no 00HY CEKYHOy, =>
Sh = votn + (n - 0,5)*a.tn2

rae N —HoMmep cekyHabl th =1C

AnHamuka
F — cnJ1a (sTo npuunHa U3MEHEHHs CKOPOCTH Tejla) [F]=H
Cuaa TsKecTH Cuaa ynpyroctu Cuna Tpenust
Omo cuna, c komopoi Omo cuna, 603HUKarOWAA Omo cuna,
3emns npumseusaem Kk BHYMPU Mena npu e2o 803HUKAIOWAs NPU
cebe mena deghopmayuu u HANPABIEHHAs | OBUNCEHUU OOHO20
npomus deghopmayuu mena no
F=mg no8epxHoCmu
F =-kx 3axon ['yka o0py2020 u
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m — macca (3To Mepa
WHEPTHOCTH TeJa)
m=Vp

g =9,8m/c?

V=a%=abc =§nR3

[VI=M® (1n=103°md

p - TUDIOTHOCTH BEIIECTBA
(cMoTpH B TAONIHIIE)

X — CMEILIEHUE
K — 5keCTKOCTb

[x] =™

[k] =H/m

npu noOC/1e008aMENbHOM

COCOUHEHUU NPYIHCUH
_ K1K2

K1+K2

npu napanieibHom
coeouHeHuu npysicun
K=Ki1+t K

HanpasienHas
npomue
OBUIHCEHUS

F=pnN

N — cuna peakiuu
OTIOPBI
(HampaBiieHa
IIPOTUB CUJIBI
TSYKECTH,
NEPHEHAUKYIISIPHO
K IIOBEPXHOCTH)

[p]l= = o=E|¢| - Mexannueckoe
" HAIPSKEHUE _
= -mg
E — monyns FOHra (yrpyrocTn)
— -pmg
-1,
€ = —— — OTHOCHTEJIbHOE
0
YIJIMHEHNUE
Al=(1-1o) -abGconroTHOE
YIJIMHEHNUE
[c] = [E]=1Ia
6= F
s
S - oAk
3akonbl Hbl0TOHA
1 3aKkoH 2 3aKOH 3 3aKoH
CYH_ICCTBYIOT TaKueC CI/IJ'Ia, HeﬁCTByIOHlaH Ha Cuia HCﬁCTBHH paBHa CUJIC
HHEPIUATIBHBIC CUCTEMBI TCJI0 paBHA IIPONU3BEICHUIO HpOTHBO)I@fICTBHSI
0TCUCTA, OTHOCUTCIIbBHO KOTOPBIX | MACCHI TCJIa Ha YCKOPCHUC, > >
TEJI0 COXPAHSIET CBOIO CKOPOCTh | COOOIaeMoe 3TOH cuioi F=-F

IIOCTOSIHHOM, €CJIM Ha HETO HE
JEUCTBYIOT JPYyTHE TeNa U UX
JENCTBAE CKOMIICHCUPOBAHO.

> >
Fr+ Frp+N=0

_>
F‘z ma
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Bropoii 3akod Hb10ToOHA B BeKTOpHOM (hopMme

[ToBTOPUTH U3 Kypca TEOMETPUHU TOHSATHUS SN, COS YIJIa B MPSIMOYTOJIHHOM
TPEYTOJIbHHUKE.

m_a ZET + ETp +N

Fr N ox: ma=Fysina-Frp

oy: 0=-Frcosa+0+N
ma

/ Fr

Bec Teaa

P — Bec TeJs1a (310 cuina, ¢ KOTOPOH TEIO AEHCTBYET Ha ONMOPY MJIH IMOABEC)
P=mg [PI=H

P =m (g + @) npu aBmwkeHnHn Tena BMECTE C OIOPOH C yCKOPEHUEM BBEpX.
P =m (g - @) npu nBukeHun Tena BMECTE C OIOPOH ¢ yCKOPEHUEM BHH3,

HInapranaka ¢gpopmyJ yckopeHus:

9-99 _ 9%2-95 _ 25 _ 9% _ 4amn’R

a= = === —= = 4m°Rv? = 09 = o°’R
t 28 t2 R T2
NmMnyJabe
. 9-9¢
F = ma — Bropoii 3akon HeroToHa a= YCKOpEHHE
9—9
F=m—

Ft=mv-muo - BTOpOM 3aKk0OH HpIOTOHA B UMITYJILCHOM BHUIE

Ft — umMnmyabe cHiIbI [Ft] = H*c

KI'*M

P — UMIIYJIBC TeJia p = mv [p] = -

Ft =p—po=Ap uUMIyJIbC CUIIbI pABEH U3MEHEHUIO UMITYJIbCA TeJla
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st 3a1a4:
1. Ilpu abcontrommno ynpyeom yoape:

SEEEE—
Ppo Ap = p—po=-po—Ppo=-2po
4—

P="-Po

2. Yepes noaunwiii ooopom: Ap =0
3. Uepes non obopoma. Ap =p —po=-po—Ppo = -2po

4. Yepes uemsepmsb obopoma. Ap =./2Pg

3aKoH coXpaHeHMs UMILYJIbCA: 8 3AMKHYMOU CUCeEMe CYMMAPHBIU UMNYTIbC

ocmaemcs NOCMOAHHbIM npu JI00bIX 83AUMOOCUCMEUSX meJl CUCTEMbL

M191 + M292 = M19:" + M29," — mpu ynpyrom yaape

M1+ mz92 = (M1 + M2)9" - npu Heynpyrom ynape

Ecnu 1o B3anMo1ecTBYS TENa IBUXKYTCS HABCTPEYy JApYyT APYTY, TO HEPE

3HAKOM PAaBHO MCXKAY UMITYJIbCAMH CTABUTCS 3HAK «KMHUHYC).

IIpocThie MeXaHU3MBI

ATO MPUCTIOCOOJICHUS, CIy>KaIUe JJIs MPeoOpa30BaHUS CHUJIBI

PwIuar — 370 TeJ10, Bpallaoieecs Ha Orope

l AR Fili = F2l2  ycnosue pasnosecus peruara
F1 F2

| — m1e490 (910 KpaTUaiimee paccTOSHUE OT TOUKU OTOPHI O TOUKHU TIPHIIOKEHHS CHITBI)

M = Fl moment cuner - [M] = H*m
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BbJoku

HenoaBukHbIN MOABHKHBIN
F
P F P
P=F F = P
2
Breiurpslina B cuiie He 1a€T, HO MTO3BOJISIET
N JlaeT BBIMTPHIII B CUJIE B 2 pas3a
V3MEHUTh HAnpaeaeHue JICCTBUS CUITbI
— P6+Pr
F= 5, — C ydeToM Beca Os10Ka

30J10T0€ IPABUJI0 MEXAHUKH

Bo ck0JIbKO pa3 BHIMTPBIBAEM B CHIIE, BO CTOJIBKO K€ Pa3 MPOUTPHIBAEM B
pacCTOSIHUU

F1S1=F2S>

Hu OJIMH M3 IMPOCTBIX MCXAaHN3MOB HE€ NA€T BLIMI'PLIIIA B paﬁoTe.

3axoH BceMHPHOIo TAroTeHHUs

Boxkpyr m000ro Tena ecTb rpaBUTALIMOHHOE TOJIE.
M cToOYHUKOM rpaBUTALMOHHOTO MOJIS SIBJSIETCS TEMJIOBOE JBUKEHUE YaCTHII.

Hxm2

Kl"2

mimp

F=G =

G=6,67*10"1" IPABUTAIMOHHAS MOCTOSIHHASI

R — paccrosiHre MeXIy IICHTpaMH Macc B3auMOAEHCTBYOMUX Tel R = Ruyx + h
h — paccTosiHEe OT MOBEPXHOCTH IIJIAHETHI 10 O0BEKTA
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M .
g=G RZ  Yckopenne cBOOOIHOTO MaJIeHUs Ha JI00OM MIaHeTe

_ _ M
9=./gR = |G —

9;=7,8 kM/c mepBasg KocMHUecKasi CKOPOCTh (< 8 KM/c)

Mapamerpol 3emum: M;=6*10%kr  R;=64*10°m ¢ =9,8 m/c?

3aKkoH Apxumena

Ha teno, morpyxeHHO€ B KUAKOCTb, JEUCTBYET CHIIa ApXHUMENA, HAPABICHHAs
BEPTUKAIIBHO BBEPX U OCUCHMEYIOU{AA MOJIbKO HA NOZPYHCEHHYIO YaCHb mea.

Fa =pxVug 3aKOH Apxumena P = Bec Tena B JKUIKOCTH
YciaoBud njaBanud TeJ:

1) Ecnu Fr > Fa, TO Teno ToHeT
Pix=Fr -Fa = p:V:+g—pxVu g - Bec Tena B KUIKOCTH

2) Ecmu Fr = Fa, TO Telo miaBaeT B )KHIKOCTH

pTVT - p)KVII

Vi=Vn+ Vy

Vi — 00beM NOTPYKEHHON YacTH Tela,
Vi — 00beM Telna, BRICTYNAIONINN HapyKy

3) Ecnmu Fr < Fa, TO TeNO BCIUIBIBAET HA MMOBEPXHOCTD
Pix=Fa -F: = pmVn g- pTVT g - BEC TCIa B KUIKOCTHU

Ecnu 6 3a0aue yuacmeyem HeCKOJIbKo mei, mo cuumat CuUJjibl, HANPABJ/ICHHblIE
6HU3 U CUJIbl, HANPAB/ICHHblE 66€PX.

®)
g N

| F Apxumena Puyest Pnoz{‘l‘ Prp = FApngeua




Puenoexa Prpyza

P.ﬂomm

JHeprus

B npupoae cymecTByeT TONBKO JIBa BUIA SHEPTUU

- S\

Ep — noreHunaJ bHast SJHepPrus Ex -KMHeTHYeCKasl SJHePIrus
(3Heprusi MOKOA) (3Heprusi ABUKEHMS)
mo?
Ep, = mgh — sueprus tena noausToro Ex=—

2
HaJl IOBECPXHOCTBIO

_kx* _ Fx _ F? .
Ep, = — T 5 = 5 ~ Heprus ynpyroi nedopmarym Ex=—

3akoH COXpaHCHHUA JHEPIrUHn:
9H€pFI/I$[ HHUOTKYJa HC MOABJIACTCA U HUKYdd HC UCUYEC3aCT, OHA TOJIBKO

HIEPEXOIUT U3 OJHOTO BHA B JIPYron
Ep1+ Ex1= Ep2+ Ex2
En=Ep + Ex - nonnas sueprus 3aMKHYTOH CHCTEMBI

(ocTaercs MOCTOSIHHOW MPH JIFOOBIX B3aUMOJEHCTBUSAX TEN CUCTEMBI)

JHeprus BpalaTeJbHOI0 ABHKEHHS

YToOB! BEIUMCIHUTD MOJIHYIO YJHEPTHIO BPAIATEIbHOTO IBUKEHUS, HAJIO
IIPOCCYMHUPOBATh KWHETUYECKUE JHEPTUM B KAXKIOM TOUKE ABMKEHUS T .K.
E«=mv?%/2, a cKopoCTh B KaK10} TOYKE OKPYKHOCTH MEHSET HaNPaBJIcHUE,
MIPOM3BOAMM 3aMeHY VU = WR, a 111 kaxx10M TOUkH Tena w=const, a R — pa3nsle,
TO

Ex = (02/2 (mlRl2 +...+ manZ)

J —MOMEHT UHepuUMHU [J] = kr*m? W= j0)2/2 - DHEprus BpalieHus



MoMeHTLI HHEePIIHH:

1) MaTepuanbHOW TOYKH, BPAIIAOIICHCS IO OKPY>KHOCTH j =mR?
- mR?
2) CIUIOUIHOTO AUCKA )==
.2,
3) cIuTonIHOTO IIapa ] = EmR
4) TOHKOTO KOJIbIIa, [IMJIMH/IPA j =mR?
5) TOHKOTO CTEpPIKHS, OTHOCUTEIBLHO OCH, IIPOXOISIICH Yepe3 CepeIuHy j=
1
—ml?
12

6) TOHKOTO CTEPKHsI OTHOCHTEIBHO OCH, TPOXOISIICH MEPIEHINKYIAPHO K KOHILY
1,
CTEpXH | = Eml

Mexanndyeckasi padora

Kl"*M2

c2

A=FS [A] = Mk = H*m =
F — cuna, S — nepememnenue
PaboTa — 5T0 BenMuMHa, MOKa3bIBAIOIIAs, HACKOJIBKO HepemMeCmumcs Teo
I10JT IEMCTBUEM JAaHHOM CHJIBI.
PaboTa OT npoiiIeHHOr0 MyTH HE 3aBUCHUT, CJIEA0BATEIIbHO, HE 3aBUCHUT OT (POPMBI
TPaeKTOPHH.
Pa0oTa 3aBHCHT TOJIBKO OT nepeMenieHns!

F
S” A =TFS coso.
paboTa CUJIBI, IPUIIOKEHHOM K TEJTy IMOJT yTJIOM K TOPU30HTY,
I7I€ 0. — YTOJl MKy CUJION U MepeMelieHueM
Paooma cunwt Paooma cunwot Paooma cunwot
madcecmu ynpyzocmu mpenus
A =F:S A =Fyp S A=FyS
F=mg S=h Fynp. = kx S=x Frp. = -umg
A= mgh A= k_xz
2 A = -pumgS
= - AEp = AEk HA 3aMKHYMOU mpaekmopuu paboma
CuJjibl mpeHuﬂ paena HyJZIO.

m
Ecin U3BECTHO H3MEHEHHE CKOPOCTH, TO A= 5 (9% —93)
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MomHoOCTh

N — MOIHOCTB (3TO OBICTPOTA COBEPILICHUSI PAOOTHI)

A Kr*M2
N===F9 [N] = Br ==
QaB.HeHne
/laenenue Jlaenenue ryncuoxocmeit u Ammocghepnoe oasnenue
meepovix mei 2a3086
1 MM pr.cT. = 133 I1a
ng [p]:Ha p:pgh

yeM OOJIbIIe
IIOIIAh
TTOBEPXHOCTH,
TEM MEHBIIIE
JIaBJICHHUE U

3axon Ilackana:
JIaBJICHHE, MPOMU3BOAMMOE Ha
JKHIKOCTD WJIH ra3
nepenaercs 0e3 U3BMEHEHU! B
KKy TOUKY KUIKOCTH

760 mm pr.ct. = 10°TIa —
HOpMaJbHOE aTMOC(hEepHOe
JaBJICHUE

Ha KaXaple 12M BBICOTHI
JIaBJICHE YMeHbIIaeTcst Ha |

WJIY rasa MM pT.cT. wiu Ha 13311a
Ha000pOT
F1 F;
S, — 5,  YCUOBHE IMIPAaBIMYECKOTO Mpecca
1 2

MouiekyasipHas puzuka

OcHoBHbIe noJ10kenuss MKT:
Bce Tena cocToAT U3 MOJIEKyII.
MouiekyJibl HePepPBIBHO U OECTIOPSAIOYHO ABUKYTCS (OpOYHOBCKOE (TETLIOBOE)
JIBIDKCHUE).
6. Monexysbl B3aMMOJIEUCTBYIOT MEXKLy COOOU C cUilaMU IPUTSHDKEHUS U
OTTaJIKUBaHUS (Ha pacCTOSHUAX OOJIbIIE pa3MEPOB CAMUX MOJIEKYJ B3aUMHO
MIPUTATUBAIOTCS, & HA PACCTOSHUAX MEHBIIE PAa3MEPOB CAMUX MOJIEKYI

B3aMMHO OTTaJIKI/IBaIOTC}I)

N m

= — = — - KOJIMYECTBO BeIIeCTBAa
Ny M

Na= 6,022 * 102 monv™ — nocmosannas Aeozadpo

ok

[v] = moab
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N — yucno MOJEKYI Uiu amomoe

KI
M — monsipuas macca sewecmea (cmompu 6 madauye Menoeneesa) [M] =

MOJIb

MaKponapamMeTpbl MHKpPONapaMeTpbl
P — 1aBJICHUE Mo — Macca MOJICKYJIBI MJIH aTOMa
Mo = M _m [m ]
= —=— =Kl
B F B 0 N, N 0
P=3 [p] = I1a
N — KOHIICHTPAIIHS MOJICKYT
V — 00beM N
n= ; [n] =M

4
V=al=zabc=-aR® [V]=M°
3 O — cpeHeKBapaTUYHasi CKOPOCTb MOJIEKYJ
(maxkoti ckopocmowio, no onvimy Illmepna,

T- abcostoTHas TemMmnepaTypa obnadaem

1
E uacms 6Cex MoJleKy1 6 nr0bom 6611480’7’166)

T =t°C + 273 [T]=K
9= [BBT _ [T
M my
R =8,31 P ra3oBasi IOCTOSTHHASA

MoJIb*K

R
k= = 1,38*10% ﬂ% - nocrossHHasa Boabumana
A

OcuoBHoe ypasHenue MKT

p="%nmo9° Pp=%nE p="Yp?9?

m192_ _N* —_m _
5 = Ex NMo=+*Mo=—-=p

YpaBHeHHUsI 3aBUCHMOCTH OT TEMIIEPATYPbI

p =nkT E=2KT

NneaanLHbBIN ra3

N eanbHbIM HA3bIBAIOT a3 OTBEYAIOLINM CIEAYIOMINM yCIOBHUSIM:
1. O6beM cocyna HaMHOTO OoJibiiie 00beMa Ta3a  (Veocyra >> Vrasa)
2. MonekyJibl Ta3a He 63aumooeiicmayom MEexX1y co00i U CO CTeHKaMM cocyia

Ypasuenue MenaeaeeBa — Kiaaneripona

PiVi _ p2V2 _ p3V3 _
T, T, T3

... =const

YpaBHeHHE COCTOSIHUSI M1€AJIbHOI0 ra3a
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pV =2 RT =vRT =L RT
M N

1) B peasibHBIX ra3ax y4UTHIBAIOTCS CUJIbI B3AUMOICUCTBHS MEXKTY MOJICKYIaMH, TOITOMY
JIaBJICHUE HA CTEHKH COCY/1a YMEHBIIAETCSl HAa BETMYMHY MPONOPLIHUOHATBHYIO KBaIpaTy

NZ
2 —
KOHUCHTpAlMK ~ N° = 5
a a v
Ap = 7z (p +ﬁ) — TiepBas MomnpaBka B ypaBHeHHn MeHeneesa — Kianeiipona

2) Mosekybl 00J1aal0T CBOMMU pa3MepaMi M CIIeJ0BATEIbHO 3aHUMAIOT HEKOTOPBIA 00BEM.
[ToaToMy peasbHbIi I'a3 HEBO3MOXKHO CXKaTh J10 HyJieBoro oobema. (V - b) — BTopas momnpaska B
ypaBHeHuU MenaeneeBa — Kitaneiipona

3) (p +%) (V-b)=RT - ypaBuenue Ban — nep — Baanbca

I'azoBbIe 3aKOHBI (M30nponecchl B ra3ax)

H30TEPMHUYECKUM H300apHbIil H30XOPHBIA aauadaTHbII
T = const p = const V = const 3TO mpouecc,
3akoH boinsg-Mapuorra | 3akoH ['eii-JIroccaka 3axoH lapnsa TPOUCXOASAIMH
0e3 TernyioodMeHa
p~ 1 T~V p~T
4 Y
T / p /
p K 4 -
Vv T v
M IT
I epHECHANKYIISP [Tepnenaukymsp
CPTICHMKYIIAP K OCH «p» - H300apa | k ocu «V» - u30xopa
K ocu «T» - m3orepma
= AU+A’ A=0 Q=0
AU=0 ° AU=A=-A’
=2,5vRT =A -
Q = A=A’ Q 35\’ Q U
TepmoauHamuka
U — BHyTpeHHSIs1 JHeprusi [U] = dx

BHyTpeHHsist sHeprus - 310 sHeprus apmwxenus (E«) u B3aumoneiictust (Ex)
YaCTHII, U3 KOTOPBIX COCTOMT TEIIO

AU=2Z2RAT= 2vRAT= 2 X RAT=2pv
2 M 2 2 Ny 2

Hsmenenue eHympennei snepeu 3a6UcCUm moJibKo Om memnepamypol.

/Cnocoﬁbl U3MEHEHHsI BHYTPEHHeH JHePrun \
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A — pabora Temonepeaaua
A =pAvV =p(V2 - Vi) Tennonpoeoonocms - NIEPEHOC SHEPTUU OT
Pabora raza cuuraercs 0oJiee HarpeThIX YYaCTKOB TeJla K MEHEE
COBEPILIEHHOM, €CIIN O/ HarpeThIM, 06€3 mepeHoca BelecTBa
JNECUCTBUEM JABJICHUS U3MEHSAECTC | KOH8eKyusa - NepEeHOC SHEPTUM CTPYSIMHU
o0beM raza ras3a Wiy XXUJIKOCTU
Ecnu pabora Ecnu pabora H3ayuenue nepeHOC SJHEPTUU
COBEpIIICHA COBEpIIICHA 3JIEKTPOMAarHUTHBIMU BOJIHAMU
Ha/l TeJIOM CaAaMHUM TeJIOM
Buympennss Buympennss Q — KOJIMYeCTBO TEMJOThI (PHEPrusi,
SHepeus oHepeus KOTOPYIO TEJIO IOJIyYaeT UIIN TEPSET NPHU
yeeaudueaemcs Ha | YMERbULAeNICs HA TeHHOHepeI[aqe)
COBEPULEHH)YIO COBEPULERHY IO
pabomy A padomy A’ || _—
U>0 U<0—] —

—

C — yzenbHas g — yAenbHas A — yIenbHas TemioTa L — yaenbHas TemioTa
TEIJI0EMKOCTh TEIUIOTa TOpaHus TJIaBJICHUS napooOpa3zoBaHus
Q=am Q=rm
Q = Cm(t2 - tl) Q =qgm Ha MPOTKEHUU BCETO Ha IPOTSHKEHUU BCETO
npoliecca MiaBIeHUs nporecca KUIeHHUs
Q =cm(T2-Ty) (KpuCTaIITU3AIIIH ) (koHaEeHCAIUN)
TeMIeparypa Tena TeMIepaTypa Tena
COXpaHsETCs MOCTOSAHHOI. coOXpaHseTcs
At=AT tun = tip MOCTOSIHHOM.
(cMOTpH B TabmuIE) Ticun = ticon
(cmoTpu B TabIHIE)

CiMy(tem - t1) + CoMa(tew—t2) =0 ypasuenue mennosoeo 6anranca

AU=Q+ A -1 3aK0oH TepMOIUHAMMKH (eciu paboTy COBEPIIAIOT HaJ TEJIOM)
AU=Q-A" - 3aK0H TEPMOAMHAMHKH (ectu paboTAET CaMO TeIIo)

Il 3aK0oH TepMOAMHAMUKH OOBSCHSET, UTO NEepe/jaya Teria BO3MOXKHA TOJLKO B HAITPABICHUN
oT 00Jiee HArpeToro Tena K MeHee HarpeTomy. OOpaTHBII MPOIIECC HEBO3MOXKEH.

ArperaTabpie COCTOSHHUS BEHIeCTBA

COCTOSIHUE O0bem dpopma Pacnosioxkenne MoJiexyJ
TeBepnoe ITOCTOSIHHBIN IIOCTOSIHHAS Konebmtorcs B y3max

KPUCTAJUIMYECKON PELIECTKU

Kunkoe OCTOSIHHBIN U3MEHSIETCS MounekyJibl HenpephIBHO U
(mpunnMaet popmy | GeCropsIOYHO ABHIKYTCS HA

cocyna) He0O0JIBLIIIOM PACCTOSTHUHU JIPYT
OT Jpyra
I'azo0- U3MEHSETCS U3MEHAETCS Monexkynsl HenpepbIBHO U
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o0pasHoe

(3aHHUMAaET BeCh
MPEIOCTaBICHHBIH
00BeEM)

(mpuHMMaeT popmy
cocyna)

0ecTopsIIOYHO IBUXKYTCS Ha
00J1bIIOM PACCTOSHUH IPYT
OT Apyra

IlnaBJeHue — 3TO IEPEXO/I BEIIECTBA U3 TBEPIAOTO COCTOSTHHS B )KHJIKOE,

(POMCXOMUT C TOTJIOIIEHUEM YHEPTHH ).

Ha npoTspkeHnu Bcero mporiecca miaBieHnus (KpUCTAIUIH3AIH ) TEMIIEpaTypa Tea

COXPAaHSAETCS TTOCTOSTHHOM.
tun = tp (CMOTpU TeMMeEpaTypy IUIaBICHUS B TAOJIUIIC)

Kpucramnuzanus — nepexo BEIIeCTBa U3 KUIAKOTO COCTOSIHUS B TBEP/IOE,
(IPOUCXOIUT C BBIJCICHUEM SHEPIUN).

ITapooOpa3oBaHue

3TO MPOIECC MEePEX0a BEIIECTBA U3 )KUIKOTO COCTOSTHUS
B ra3o00pa3Hoe (C MOTJIONIEHUEM SHEPTUH)

/

HUcnapenne

3TO CaMOIPOU3BOJIBHOE ITOKUIAHUE
KUJIKOCTH MOJIEKYJIaMH, 00J1a1at0IIIIMHU
JIOCTATOYHOW KHHETUYECKON dHEprueu

N

Kunenne
ATO 00pa3oBaHUE U POCT
My3bIPHKOB TIapa

KonaeHcanust — 3T0 nepexo/1 BEIecTBa U3 ra3000pa3HOr0 COCTOSIHUS B KHJIKOE
(C BBIJIETIEHUEM DHEPTUN)

Ha npoTsi»keHun Bcero npoiiecca KuneHust (KOHASHCAlUK ) TeMIepaTypa Tea
COXPAaHSETCS MOCTOSTHHOM.
tiun = tion (CMOTpPHU TEMIEpaATypy KUIIEHUS B TAOJIUIIEC O BEIIECTBY)

BuaaxxHoCcTh BO3ayXxa

() — OTHOCHTEJIbHAS BJIAKHOCTH BO3yXa p - abcoT0THasI
BJIAJKHOCTD
o =% 100 % @ =Lm% %100 % 9TO IUIOTHOCTh
Pu Pu BOJISIHOT'O
Pu — napyuanvnoe oasnenue 310 NaBICHUE, TPOU3BOIUMOE napa,
BOJISTHBIM TIapOM, IPU OTCYTCTBHH JAPYTHX Ta30B COZIePIKAIIETOCS
Pu — 0asnenue nacviuiennozo napa (HacbIEHHbIM B
Ha3bIBAIOT BO3JIyXE
nap, HaXOISIIIUICS B TMHAMHUYECKOM PAaBHOBECUH CO —pM
CBOEH P RT
YKUJIKOCTHIO).
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Zlaeﬂenue HACBIUWLEHHO20 napa ne sasucum om oo0vema

Pn — MIOTHOCTB BOJSIHOTO Hapa Pu — IJIOTHOCTB HACBIIIEHHOTO
napa
(3Hauenus 0asieHull u NIOMHOCHEN CMOMPU 8 MAOIUYEe 3A8UCUMOCTIU
om memnepamypwt)
Touka pockl — 5T0 TemmnepaTypa, Ipu KOTOPOH

HeHaCblMGHHblﬁ Imap CTAHOBUTCA HACbIUWLEHHbIM.

KoyxddunmeHT moJie3Horo neiicTBus

1| — nokazamenwv 3¢)heKmusHoCmu MAUUHbL [n] =%

n= r‘*100% An< A, n<100%

Aun — 110J1€3Has padboTa (smo paboma, komopyio coeepuiaem cama Mawuna)

A; — 3aTpadeHHas padboTta
(omo paboma, komopyro coeepwaiom 0J1s1 mo2o, umobwl 3apabomana MauuHa)

Momnocts N =% = q= H"‘100%

TenJao0BbIMM HA3b18AI0ON MAULUHDBL,

6 KOMopblX menjioeasn IHepcus npespauiaenicil 6 MEXaHuiecKyrro.
T =T

n =228 x100% TuTx %100%
0 T,
Qi=—3 Q=Qu(l-—) Tu= =T (1- =)
1007 100% 1~Zo0% 100%
(Hazcpesamens — 3ampamul XonoounvHux — nomepu)
— QH_QX
A, Q = Qu—Qx As = Qu=Ant Qx
_ mgh

S *100% - KIIJI HakI0HHOM IJIOCKOCTH

DJIEKTPU3AIMS
HasnextpuzoBath MOKHO JT1000€ TEJIO MMyTEM TPEHUSI.

CTpoeHune aTOMa: aTOM COCTOUT U3 MOJIOKUTEIBHO 3apSIKEHHOTO sipa (MPOTOHBI
+

HEUTPOHBI) M OTPUIATEIHHO 3aPSKEHHBIX 2JICKTPOHOB.
g = 1,6%10"° K1 — MUHMMAa/ILHBIH 3apsi/i B IPUPOJIE (3apsil ICKTPOHA i IIPOTOHA)
€ — DJICKTPOH (MUHUMAJIbHBIA OTPUIIATEIILHBIN 3apsii) me= 9,1*103 kr

P — IpOTOH (MUHUMAJIbHBIN TTOJIOKUTEILHBIN 3apsi) mp=1,67*10"%' kr
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N — HEUTPOH (HEUTpaIbHas YacTUIla, 3aps] PaBEH HYJ0)  Mp = Mp

MPOTOHBI + HEHTPOHBI = HYKJIOHBI

- YKCJIO DJIEKTPOHOB B ATOME PaBHO MOPSAIKOBOMY HOMEPY DJIEMCHTA B TaOJIHIIe
MenneneeBa (Z);

- YUCJIO MPOTOHOB B SIIPE PAaBHO MOPSAKOBOMY HOMEPY dJIEMEHTa B TaOJIMIIe
Menneneena (Z);

- YUCJIO HEUTPOHOB B SAPE PaBHO Pa3HOCTH Macchl (A) U mopsaKoBoro Homepa (Z)
sieMenTa B Tabuie Menzeneesa (A — Z)

Mpumep: 5=3Li e=3 p=3 n=7-3=4

ATOM, nomep}wmuﬁ QJICKTPOH CTAHOBHUTCA ITOJIOKHUTCIbHBIM HOHOM HOH"
ATOM, nonyuuemuﬁ JIMIITHUM SJICKTPOH CTAHOBUTCS OTPULATCIbHBIM HOHOM HOH"

Qi1+Q2+Qs+...+(Qn = CONSt - 3aKoH coxpaHeHusl 3apsia

F=k qslquzz - 3aKk0H KysioHa nuist ;100011 cpeabl

H*m?
k =9*10° o7 T KO3 (PUIHEHT NPONOPUHOHAIBHOCTH AJIs1 BAKYyMa

K=t g0 = 8.85%1012

a 4Tmeeg H*Mm
€ — ANIJIEKTPHUYECKas IPOHUIAEMOCTb CPeabl (cM.B TadiuIE)

>~ JJEKTPHYECKas NOCTOSTHHAS

Paznoumennuvie 3apsiibl B3aMMHO NIPUTATHBAIOTCS
Oonoumennwvie 3apsipl B3aMMHO OTTAJTKHUBAKTCS

Hal'[pfl)KeHHOCTI) —I3TO cujlosasn xapaxKkmepucmuka 3,1 eKmpuiecKozo noJin

S - H_B
E_q_kSRZ_d [E]_KH_M

JInHUYM HANPSKEHHOCTHU MIPEICTABIISIOT CO00M OTPE3KH,
HaIIpaBJICHHBIE OT IUIKOCA K MUHYCY.

+q )

»

> > > >
E=E:+E;+Ez+... - npuHmun cynepno3uuuu (Harps>KeHHOCTh MOJISI paBHA

reOMETPHUECKON CyMMe HamlpsHKEHHOCTEH KaXI0To
3apsiia)
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) Bs o Bi N B [ Bo /N
- NUD% N
E = (E1 - E2) — (E1+Es)

w
=0 k i - NOTEHIHAJI JIEKTPUYECKOIr0 MOJIsl 3apsia [¢] =B

KOHI{GHCﬂTOp — 3TO HAKOIIUTEND 3aPAJ0B, COCTOSIINAN U3 TIJIOCKUX MapalIeIbHbIX

IUIACTUH IIOIIAJABIO S, pa3aenaeHHBIX CIIOEM OUDJICKTPHUKA Tonuuou d

_|_ 01
d

C U=¢@1—¢2 (HampsikeHUE KOHACHCATOpa PaBHO

P2 PAa3HOCTHU NOTCHIMAJIOB HaA IIJIaCTHUHAX KOHI[CHC&TOpa)

DJIEKTPOEMKOCTb — 3TO (PU3NUECKas BEIUYNHA, TOKA3bIBAIOIASI, KAKOU 3apsij
HAKOIUJIEH Pa3HOCTHIO MOTEHIIUAJIOB.

q _ €508
U d

C=

- 3JIEKTPOEMKOCTH KOH/IeHCAaTOopa [C]l=®

S — mToma b MIACTUHBI KOHJIEHCATOPa
d — paccTosiHue MEX Ty MJIaCTUHAMHE (TOJIIHMHA TUIJICKTPHUKA)

_q® _CU%_qU
W = 2C - 7 5 T OHEPIHS JICKTPHUECKOro Mmos [W] = dx
(ABJISIETCS TIOTEHIMAILHON DHEPTHEH, TAK KAK HCTOUHUKOM 3JIEKTPUYECKOTO OIS
ABJISIETCS HETOABUKHBIN 3apsii)

A=q(91- ¢2) =gAp =qU = gEAd - pabora 3aekTpH4ecKoro moJs mno

MEPEeMECIICHUIO 3apsaaa

[A] = ik

3aKOHBI MOCTOSSHHOI'0 TOKA

Vnop;uloquHoe ABUIKCHHUC 3aPSIKCHHBIX YaCTHUI[ HA3BIBACTCA DJICKTPHYCCKHUM

TOKOM.
| — cuna Toka U - HanpsbkeHue R - conpoTtuBneHue
DTO BEJIMYUHA, 910 paboTa
MOKa3bIBAIOIIAs, KaK CTOPOHHHX CHJI TIO R = L
OBICTPO 3apsl IPOXOAUT NepeMEIICHUIO Py
yepe3 MonepeyHoe 3apsa
CEYEeHHE MPOBOJAHHUKA [R] = Om
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u="4

€ (BAC) snexTpoaBmxkyIias cuiia - paboTa CTOPOHHUX CHII MO TIEPEMEIICHUTO

3apaaa, TO €CTh IIOJIHOC HAIIPAKCHUC LCIIN

E=2-Ui1+Us+Us+...

q

I' — BHYTPCHHECEC COIIPOTHUBIICHUEC NCTOYHHUKA TOKA

R — conpoTtuBnenue norpeduTens

[r] = Om

IIpn KOpPOTKOM 3aMBbIKAHMHU CONMPOTHBJICHHE NMOTPEeOUTENIS Pe3KO MajgaeT

10 HyJs1 (R = 0) 1 B nenu BO3HUKAET TOK KOPOTKOI0 3aMbIKAHUS

&
==

Tr

N 2
|=94=2¢ q P- YIETEHOE CONPOTUBIIEHUE
t t
- (cm. Tabnuiry)
q_Ne [U]:B _OM*MMZ_O *
N-konuuecTBO [p] =———=Owm*m
3apsiI0B
[1]=A | — una npoBoanuka [I]=wm
AmMmepMeTp B 1IeTTb BoasT™eTp B 11€T1H .
BKJIFOYAETCS BKJIFOYAETCS S — cedeHue npoBoAa[S] = MM* =M
[I0CJIEI0OBATEIBHO napayIeIbHO
. ~ J
_ U
\ I, Uy /
3akonnsl OMma:
U U
1) nast yuactka nenu | = 2 U=IR R= n
2) noist nosiHoM e | = _
A I - R+r

A — paboTa TOKa

P — MOIIIHOCTH TOKA

Q — KOJIHY€eCTBO TEMJIOTHI

A=1Ut
[A] = A*B*c = [Tk

A= I°Rt

P=I1U
[P] = A*B = Bt
P=1R
P =

Q= I°’Rt
3akoH [[xoyia — JIenua

[Ql = M
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CoeaqrHEeHHS MPOBOTHNKOB

Hoc.ﬂeszaTe.ﬂbnoe Hapa.lme.ﬂbﬂoe
| = const U = const
CHhJIa TOKA Ha KaXXKJ10M yIIaCTKe J1(S200%1 Hal'lprKeHI/Ie Ha KaXKIA0M yqaCTKe 11(S200%1
OJIMHAKOBas1 OJHNHAKOBOC

R &
X

U=Ui1+ U+ Us+...

I=h+lL+13+...
R=R1+R+R3+...
LT e e C=Ci+C2+Cs+...
1 1 1 1
S=—t—+— .., 1_1,1 1
C Cl CZ C3 _:_+_+_+.co
R Ry R, R;3

Cc.C

Ci2= ——2 ecnu KOH/IEHCATOPOB JBA _ R4Ry 5
C1+C; Ri2= m 1, CC/TM CONPOTHBIIECHHH 1Ba

1 2

— 12
A = IRt J2e
P=IR

JIeKTPHYECKHI TOK B Pa3JHYHBIX Cpeaax

1. B npoBOaHHMKAX
- HOCHUTEJIEM 3apsijia SBIISIIOTCS AJICKTPOHBI
- C MOBBIIICHUEM TEMIIEPATYPhI COTPOTUBIICHUE YBEIUUYNBACTCS

R;R" = ot R =Ro(1 + at) p = po(1 + at)
0
O - TeMnepaTypHbIi KOdPPUIIUEHT a= % K?
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{ - remneparypa
- [P KPUTHYECKOW TEMITEpaType COMPOTUBIICHUE MTPOBOJHUKA PE3KO IMaaaeT
710 HyJIS ¥ TPOBOHUK CTAHOBHUTCS CBEPXIPOBOIHUKOM

2. B NOJIyPOBOTHUKAX

- HOCUTEJIEM 3apsijia sBISI0TCS CBOOOIHBIE JIEKTPOHBI U JIBIPKU
(IBIpKa ATO BAKAHTHOE MECTO B aTOME)

- C MOBBIIICHHEM TEMIIEPATypPbl COMPOTUBICHUE YMEHBIIIACTCS

IIposooumocmo
coocmeennasn npumecnas
«— e
OTO NpUMECh, KOTOPOU JloHopHas AKuenropHas
o0s1aaeT BEMIECTBO OT (c OoMBIIMM YHCIIOM (c GONBIIMM YKCTIOM
MIPUPOIBI CBOOOJIHBIX JIEKTPOHOB) HOJIOKHUTEIBHBIX JABIPOK)
(ceperHa TaOIHUIIBI N-p-N nepexon p-n-p nepexon
MeHieneeBa) IIPOBOJIHUK I-P THUIIA IIPOBOJIHUK P-I TUIIA

3. B JKHJAKOCTSAX

- HOCUTEJIEM 3apsijia SBIISIIOTCS MOJ0KUTEIbHBIE M OTPUIATEIIbHBIE HOHBI

- IIPY TIPOXO’KJICHUHU TOKA YEPE3 paCTBOPHI MIIM PACILJIaBbl DJICKTPOIMTOB HA
KaTO/JI€ BBIJICTSCTCS] YUCTOE BEIIECTBO B TBEPJIOM BUJIE

a =kt -3akon 3aexTpoausa (Dapanes)

— Macca TBEpAOro BEIIECTBA Ha KaTO/Ie

— DIIEKTPOXUMUYECKUIN HKBUBAJICHT (CM. TaOJIHILY)
I — cuna Toka

t - Bpems
_ Mit
Fz

Z — BAJICHTHOCTb

1. B raszax
- HOCHTEJIEM 3aps/ia SBISIIOTCS SJICKTPOHBI U HOHBI 000MX 3HAKOB.
- Pa3JIMYa0T CAMOCTOSITEIIBHBIN U HECAMOCTOSATEIBHBIN Ta30BbIE Pa3psIbl.

MarauTHble IBJICHUSA

Boxkpyr m000ro aBM:Kyierocst 3apsija CylecTByeT MarHuTHOE ToJIe.
B — BeKTOp MATHUTHOW MHAYKIMH (CUJIOBAsi XapaKTEPUCTUKA MATHUTHOTO TOJIS)

JIuHUY MarHUTHOW WHIYKITUU TIPEICTABIISIOT CO0O0M 3aMKHYThIE OKPYKHOCTH,
BOKpPYT IIPOBOJHUKA C TOKOM [B] =Ta
n B

@ — marauTHbIi MoToKk @ =BS [®] =B6

® = BS cos a (ecnu a - yroa Mmexay B u Hopmaibio)



® = BS sin a (eciu o - yrox Mexay B U MIIOCKOCThIO BUTKA)

Toxu

Ipamoit

KPYroBoi

TOK, KOTOPBIN TE€YET IO NPIMOMY
MIPOBOJIHUKY
e

@ TOK TCUCT K HaM® TOK TCUYCT OT

Hac

TOK, KOTOPBIN T€UET MO CIIHPATH
(KaTyuike, COJICHOUTY )

IIpaBuio OypaB4yuka

(IIJ'IH OIIpCACICHU HAIIPABJICHUA MArHUTHOI'O HOJIH)

Jist npsiMOro ToKa

JlJ1s1 KpyroBoro Toka

1. OTKpBITH MpaByIo JaJ0HB IO
HaIPaBJICHUIO TOKA B
IIPOBOJIHUKE;

2. BpauieHue oT 0O0JIbIIOro najblia K
MU3HHITY [TOKaKET HallpaBJICHUE

MAardmMTHOI'O ITOJIA

-
W,

1. OTKpBITH MpaByIO JaJ0Hb O
HaIPaBJICHUIO MAarHUTHOTO TIOJIS
BHYTPH KaTyIIKU C TOKOM (OT
I0ra K ceBepy);

2. BpailleHre OT OOJIBIIIOTO MabIla K
MU3HUHILY TOKAKET HAIlpaBJICHUE

TOKa B KaTYIIIKE)

s /N
g0 0

MarauTHasi NPOHUIIAEMOCTD Cpe/bl

__ B

B
1. @eppomaznemuxu — 3TO BEUIECTBA, 3HAUYUTEIBHO YCHINBAIOIINE MATHUTHOE
nericreue (p>>1)
2. Ilapamaznemuku — 3TO BEILIECTBA, HE3HAUYUTEIIBHO YCUIIMBAIOIIME MATHUTHOE
nercreue (n>1)
3. luamaznemuxu — 3T0 BEIIECTBA, HE3HAYUTEILHO OCJIA0JISIONME MaTrHUTHOE
neiicteue (p <1)
Co cTOpOHBI MATHUTHOIO 10JIs1 1€ CTBYIOT JIB€ CHJIbI:

71




Fa — cuna Ammnepa Fa— cuna Jlopenua
(mecTByeT HA IPOBOJHUK C TOKOM) (me¥cTByeT Ha 3apsi)

Fa=IBlI sina Fa=g9B sina

IIpaBuiio jieBOM pyKHu:

1. OTKpBITH JIeBYIO JIaoHb K N 1. OTKpBITH JIEBYIO J1aI0Hb K N

2. 4 BBITSHYTBIX TIaJiblia — MO 2. 4 BBITSHYTBIX TaJblia — MO
HaIlpaBJICHUIO TOKA B IPOBOJIHMKE | HAIIPaBJIEHUIO CKOPOCTH 3apsijia

3. bonbo# naner OTOTHYTh Ha 90° | 3. BoJbIoii maelr OTOTHYTh Ha 90

— — (ecau +0, mo cuna Jlopenya cosnadaem c
N S Hanpasienuem OoIbLUWOo20 natvya, eciu —J, mo

cuia ﬂopeHua npomue 001bUL020 I’lClJZbe;a)

K HAM
N ? S Nl -] S
i
1V} V)
K HaMm OT Hac

Pagunyvc KpUBU3HBI

mdY
r=—
qB

IJ1C npoBOAHUKA B MATHUTHOM I0JI€

€ = 9Bl sina.

CKOpoCTHL B MATHUTHOM I10J1€

_E
=3

NHAVKIHOHHBII TOK (1IepeMeHHbIii )

HHoyKl(MOHHblﬁ MOK — 3TO TOK, BOSHHKaIOHlI/Iﬁ B IIPOBOAHNKEC HC3aBUCHUMO OT
ITOCTOSAHHOI'O TOKA IIpU CIACAYIOIINX YCIIOBHAX!

- CCJIM ITPOBOAHUK ITOKOUTCA B ICPCMCHHOM MAaIrHUTHOM IIOJIC,
- CCJIM IPOBOJAHHUK JABHIKECTCS C YCKOPCHUCM B TIOCTOAHHOM MAriMTHOM IIOJIC.
B pe3yibTaTC UBMCHCHUA BHCITHCTO MAHUTHOI'O ITOJISI HA KOHIIAX IMMPOBO/JIHUKA

Bo3HuKaeT DJIC unaykuuu:

AD .
E=- o, — 32KOH YJIeKTPOMATHHTHON MHIYKIHH
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Ecnu u3aMeHneHust mpoucXoAsT BHYTPU CaAMOT0 IMTPOBOJHUKA (M3MEHSETCS CUlia
TOKa), TO B MpOBOAHUKE BO3HHKaeT DJ[C caMOUHIYKIUU:

Es=-L % — OJ1C camonHAYKIUH A® = LAI

L — uHAYKTUBHOCTH (KO3 (UIIMEHT MPOTOPIIHOHATBHOCTH) [L]=TH

AD Al ) R
HInapraaka: :—E:-LEZSBI sing = IR = qT

BHCDFI/ISI MAaIrdMTHOI'O IT10JIAA

W, - 9anepeusn maznummnozo nona a6nisiemcs KUHemu4eckol sHepauet,
Maxk KaKk MAasHUmHoe nojie Cywecmayem 80Kpye OBUNCYUWUXCS 3APO08.

[W] = ik

IIpasniao Jlena:

1. OnpenenuTh HapaBICHUE BEKTOPAa MAarHUTHON WHIYKIIMM BHEITHETO MarHuTa
(B);

2. OnpenienuTh, KaKk U3MEHSIETCSI MAarHUTHOE T0J1€ (€C/IM MarHuT BHOCST B
KaTYIIKy WJIA YBEIIMUUBAIOT CHIIy TOKa B MPoBOHUKE, TO ®>0, eciii MarHuT
BBIHOCST U3 KaTYIIKH WM YMEHBIIIAIOT CHIY TOKa B MpoBoaHUKE, TO ®<0);

3. OnpenenuTh HapaBICHUE BEKTOPa MAarHUTHON MHIYKIIMU HHAYKITHOHHOTO
toka (Bi) (ectu @>0, To Bi nmpotus B; eciiu P<0, To Bi conamnpasien ¢ B);

4.0npenenuTh HATPABJICHUE MHIYKIIMOHHOTO TOKA MO MpaBwTy OypaBUYHKa.

Oépaszey: AV AVaVA e <N_S
a0 4 B B

d>0
Tpu BHaa cCONpoOTUBJIECHUI
R- akTuBHOE XL — MHIYKTUBHOE Xc — eMKOCTHOE
COIIPOTHUBJICHUE COIIPOTHUBJICHUE COIIPOTHUBJICHUE
l Xi| = oL 1
R =p- L= X -
U | =— U
I=— %9 | =—
R U Xc
Us | =— —
| =— L |=UnC
pl

JleCTBYIOIINE 3 HAYCHUSA




I U
cuibl Toka | == U

N3 Hanpsokenuss U = 7 MomuHoctu P =1U

3akon OMma AJIA IICPEMECHHOI'0 TOKA

[ToHast mems MEPEMEHHOTO TOKAa COCTOUT M3: TIOCIE0BATEIEHO BKITFOUCHHBIX
pe3ucTtopa, konaencaropa u katymku. U = Ur + Uc + UL - nonHOe HanpsikeHue
B 1[I paBHO cyMMe HamnpspkeHui Ur— coBnagaer no ¢ase ¢ cusoit Toka, Uc u

o T
UL - cOCTaBIAIOT C CUJION TOKA Pa3HOCTh (a3 2
U .
= - 3akoH OMa /11l MO0JIHO# Lenu MepeMeHHOr0 TOKa
VRZ + (X, —Xc)?
1
Xt—Xc=oL - —
wC

Im=

- P€AKTHBHO€ COIMPOTUBJICHUC

Z=\/R% + (X - X¢)?- noJIHOE CONMPOTHB/IEHNE B e NepeMeHHOro TOKAa

KoJsie0anus
MexaHnnuyeckue 3JIeKTPOMATHUTHbBIE
OTO NEePUOUYECKU TTOBTOPAIOIIEeCs | ITO MEPUOANUECCKUE U3MEHEHHUS 3apsiia,
JIBUYKEHUE CHUJIBI TOKA U HAIIPSHKCHUS
T — nepuoxa (3T0 BpeMs, 3a KOTOPOE TEJIO COBEPIIACT OJTHO MOJIHOE KOJIEOaHUE)
t
T= ; [T] =C
_ l_ m T =2aVLC - popmyaa Tomcona
T=2n |-=2n |—
g k
vV — 4acToTa (3TO YKCIIO KoeOaHuii B €IMHUILY BPEMEHH )
t T

V_
1
1 1 k V=
v=— [£=— |= 2nVIC
21+l L 2w\ m

M — I[IUKJINYECKasi 4acToTa (3TO YUCIIO KOJIeOAHUI B 27T CEKYH/IbI )
2w aa
o =—=2xv [0] =22

T C
’ k o= L
(0 = \/é = —_ \/ﬁ
L m
YpaBHeHUS KOJCOAHUM
Mexaﬂnqecmle 3HeKTp0MaFHI/ITHLIe

X = XmaxCOS(®t + @o) d = gmaxcos(ot + @o)

Xmax — AMILTATY Ja Omax — aMIIJIUTyaa

(BCe 4TO CTOMT OT paBHO 10 (PYHKIIUN) (BCe 4TO CTOHT OT paBHO 10 (PyHKIIHUN)
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0 — NUKIIMYCCKadA 4aCcToTa 0 — IUKJINYCCKad 4aCcToTa

(Bce uto cTouT OT (hyHKIMH 10 t) (Bce uTo cTOHT OT (hyHKIMH J0 t)
2w 1
21 k = —_—= 2 | J—
o="=2rv= (2= | ©O=7 W=l
T l m
T - Bpems
- Bpems

(o — Ha"YaJIbHAs (paza
+
(BCe UTO CTOMT 3a 3HAKOM — )

¢ = ot + @o— paza
(Bce uTo crouT 3a pyHKUUEH)

(o — HavasbHas (asza
(BCE UTO CTOMT 32 3HAKOM ;)
@ = ot + @o— dasa
(Bce 4TO CTOWT 3a (QYHKIIUEH )

_ I=q" = (gmax cos ®t)" = -Qmax ® sin ot
9 = X" = (Xmax COS ®t)” = -Xmax ® SIN ®t

Imax = Qmax @
Vmax = Xmax @

U = Umax cos ot
a=Xx""= (XmaxCOS ®t)" "= ~Xmax ®> COS
ot U = Umax o sin(ot + g)

Amax = Xmax ©°

Amax
Umnax = ——
max C

a=99 = (SmaxSin((Dt), = 'Smax mcosmt

B 11enu nmepeMeHHOT0 TOKa HaNpsHKEHHE
T

amax = Ymax @ OmepeskaeT CHily TOKa Ha —

Konebanus ObiBatoT: 1. cB00OAHBbIE (0€3 1eCTBUS BHEUIHEN CUIIbI);

2. BBIHV:K/I€HHbI€ (T10/] ICCTBUEM BHEIITHEH CHIIBI);

KoJie0aTeabHBIH KOHTYD

KonebaTenbHblil KOHTYp — 3TO 3aMKHYTasi CUCTEMa, COCTOSIIIAsT U3

KOHJIeHCaTopa eMKOCThIO C M KaTyIIKU UHIYKTHBHOCTBIO L.

£gpS
C= % = ; - 3JIEKTPOEMKOCTH KOH/IeHCATOpa [Cl=®

L — unaykTuBHOCTh [L] =T'H

B xonebarenrHOM KOHTYPC BO3HUKAIOT CBOﬁOI{HI)Ie QJICKTPOMAarHuTHBIC

KOJICeOaHMs.
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PaCCMOTpI/IM IMpoueCcC BOBHUKHOBCHHSA DJICKTPOMArHUTHBIX KoJIcOaHH B

KoJIcOaTeILHOM KOHTYPC Ha IPUMCPC 3aKOHA COXPAHCHUA SHCPIUH.

2
1) W, = dmex W, =0
2C
+ 1+ 2) W=£ W :z
- > 2c MT o2
C L
I — 2
o - 3) W,=0 WM:LIZﬂ
2 2
4 W,= L W, = 25
2C 2
2
5) W, = fmax Wy =0
2C

InekmpomazHummsle Koae6anus — 3mo nepuooudecKue usmMeHeHus 3apaoa,
CUJbl

moKa u HanpPA) CeHu.

Ilepexon 3neprum uz W, B W,

ge e3T ge e3T ge e3T ge e3T gyepes3 T
p 2 p 4 p 6 p 8 p 12
W _ qznax W3 =0
amax — ?
Wumax = W, < Wy W, = Wy W, > W,
Wu=0
L%y

2

Uepes nosioBUHY TTepro/ia MPOUCXOIUT NEPE3apsiAKka KOHICHCATOpa.
BoJHbI

— T~

MMpoa0JIbHbIC MonepevYHbIC

3TO BOJIHBI PACHPOCTPAHSIOIIHECS
BJIOJIb HAITPABJICHUS I€UCTBUS CUIIbI NEePIEHANKYJISIPHO K HANPABJICHUIO
JICHCTBUS CUJIBI

Mexannyeckue JJIeKTPOMATHUTHBIE
(OBIBAIOT M MPOAOIBHBIC M TIOTIEPEYHBIC) (TOJBKO TONIEPEYHEBIE)

76



3TO Koje0aHusl, pacCpOCTPAHAIOIINECS B

9TO B3aMMHO IICPIICHAUKYJIAPHOC

IIPOCTPAHCTBE. IIOPOXKAEHUE IIEPEMEHHOTO
JIEKTPUYECKOTO U MAFHUTHOIO
E
B
A
A
;“ L

A - JJIMHA BOJIHBI

(3TO KpaTHaiiiiee pacCTOSIHIUE MEXITY ABYMsI TOUKAMH
KOJICOJIOIMMHUCS B OJIMHAKOBOM (paze)

A=9T A=

R >

3ByK
ATO MPOOJIbHAS MEXaHUYECKasl BOJTHA
1933 =341 m/c
CKOPOCTb 3ByKa B BO3/IyX€
BbICOTA 3BYKa 3aBUCHUT OT YaCTOTHI
TPOMKOCTb 3ByKa 3aBUCHUT OT
AMILUTHTYBI

C
A=cT A==
v
Caer
ATO TOTMEPEUHast JICKTPOMArHUTHAs
BOJIHA

(BUIUMOE U3ITyUYEHHUE)

¢ =3*10% m/c
CKOPOCTb CBETA B BAKyyMe

ITpu nepexoe BOIHBI U3 OJHOM CPENbl B IPYTYIO YaCTOTA He M3MEHSIeTCs, a
CKOPOCTB U JUIMHA BOJIHBI MEHSIOTCS IIPSAMO ITPONOPLUHOHAIBHO B 3aBUCUMOCTH OT

IUIOTHOCTH CPCAbI

CBoiicTBA BOJH

1. OTtpaxkeHue — 5m0 cnocoOHOCMb BOIH 8038PAUAMBCS 8 MY JHCe CPedy,
usmenssi Hanpaeienue (111 BCeX BOJH).
2. TlpenomJieHue - 51mo cnocoOHOCMb BOIH, USMEHAMb HANpasieHue npu
nepexooe 6 opyayio cpedy (111 BCeX BOJH).
3. IorJiomenue — 5mo cnocoOHOCMb BOIHbL UCHE3AMb HA 2PAHUYE 08)YX

cpeo (7151 BCeX BOJIH).

4, HOJIHpI/I3aIIHH — 3MO CBOUCMBO ()OKCBblG’aIOWQB nonepevHocntb 60JIHbIL.
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[TonsspuzaTopoMm sIBIISIETCSA KPUCTAILT TypMaJIMHA.
[Ipu noBopote kpuctamia Ha 90° cBET MOCTENEHHO TaCHTCS.

5. Jdmucnepeust — amo paznodicenue 6e1020 npo3pavHo2o ceema Ha yeema
(KpacHBbI!, OpaHKEBBI, KEIITHIN, 3€JICHbIN, TOJYy0OU, CHHUH,

¢buoneToBbIN)
Y kpacnozo uBeta camas 0onbinas JauHa BOJIHBI (7 MKM), caMmasi MaJIeHbKast

yacToTa
Y ¢puonemoeozo 1Beta camasi MmajeHbKas JIJIMHA BOJIHBI (4 MKM), caMast

OoJbIIIas yacToTa
HN3meHeHue OBCTa NIACT 110 N3MCHCHUIO JJIWMHBI BOJTHBI M YaCTOTbBI

Uepes UBETHYIO MJIEHKY MOKET IMPOUTHU CBET TOJBKO C JJIMHON BOJIHBI
COOTBETCTBYIOIIECH JAHHOMY LIBETY (3KEJITBIN Yepe3 KENThIN, KPACHBIN Yepe3

KPaCHBIi)

6. UuTepdepeHuus - 3mo crodiceHue oaH 8 NPOCMPAHCMEe C NOJyYeHuem
YCMOUYUBOU KAPMUHbBL AMIJIUNYObI.
KorepeHTHBIMM Ha3bIBAIOT UCTOYHUKH, UCITYCKAIOIIME BOJHBI OJIMHAKOBOM

qaCTOThI

Q2 A

Ad=KkA  ycioBue MakcuMyMa (€Ciu Pa3HOCTh X0/a BOJIH paBHA I€JIOMY YHCITY
JUTMH BOJIH, HA0JII01aeTCsl YCIOBUE MAaKCUMyMa UHTEP(HEPEHITIH )

2
Ad = (1 +2k) ;  YCJIOBHME MHHMMYyMa (ecnu pa3HOCTH X0/1a BOJIH PaBHA

HEYETHOMY YHCITY JJIMH TIOJIYBOJIH, HAOIIOACTCS YCIOBUE
MUHHUMYyMa UHTEpPhEPEHITNN )
7. Jugppaxyua — smo cnocobnocms 60.1H OMKIOHAMbCI OM
NPAMONUHEUHO20 HANPABTIeHUs NPU NPOXOHCOEHUU Yepe3 ujelb,
COUBMEPUMYIO C ONUHOU BOJIHBL (O2UDAHUE NPEeNnImcmeust)

JuppakuuoHHas pemerka — 3T0 CUCTEMA, COCTOSIIAs U3 YepelyIoInXcs
HITPUXOB U MPOOEIIOB

d — mepuon pemerku
- (paccTosiHMEe, BKIIIOYAtOLIee B ceOs
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OJIVH IITPUX U OJHWH MpoOe)

v

S
d= = S-paccrosguaue
n

(0] N — YuCJI0 WTPUXOB

d sing = kA - ycioBue nupakumonnoii pemerkn

. h
SIng = E

h — paccrosiHEE OT IEHTPAILHOTO TISITHA JI0 H300paKCHUS
D — paccTosiHUE OT peleTku 0 SKpaHa

HIxaJia 3JIeKTPOMATrHUTHBIX BOJIH
110 YMEHbIICHHUIO JJIUHbI BOJIHbI U YBEJIMYCHUIO YACTOTHI

Hwu3ko4uacTOTHBIE BOJIHBI
PannoBosiHbI

HNuppakpacHoe nznyueHue
Bunnmoe nziyuenue
VYaeTpaduosieroBoe uziyueHue

PenTrenoBckoe nu3mydeHue

N o g bk~ DR

['amMmma — usnyuyeHue

dotorddexT

Cget 00J1ajiaeT KOPITYCKYJIIPHO — BOJIHOBBIM JIyaji3MOM

Ecnu cBeT paccmaTpuBaTh Kak 4acTHILy 00JaalolIyI0 IaBJICHUEM, TO €T0
Ha3bIBAIOT homonom

Ecnu cBeT paccmaTpuBaTh Kak MOPIUIO JIEKTPOMArHUTHON YHEPTUH, TO €TI0

Ha3bIBAIOT K6AHMOM.



DoT103ddeKT — 5M0 BbIpbIBAHUE INEKMPOHOSE C NOBEPXHOCHU MEMANIA NOO
oelicmeuem ceema.

hc
E=hv= 7 - 3Heprus (OTOHA WJIUM KBAHTA

h =6,62*10°%* ZIarc*c — nocmoannas Inanka

Ypasuenue porodddexra

2
mv

hv = Asux + —,~ - YpaBHenue Gororpdexra

Aguix — padoTa BbIX0/1a 3JIEKTPOHA (CMOTPH B TaOIHUIIE)

hc
Amax

Aguix = Nvmin = - KpacHas rpaHuua ¢gporodpgexra

3a npcaciaMu KpaCHOﬁ I'paHUIbI MBI HC BUIUM 3JICKTPOMArdHUTHBIC BOJIHBIL.

[E] = [A] =2B = Ik 13B=1,6%10"° = JIxnc

2
mJ

Ek= — " eU; - JOmonHUTENbHYI0 KUHETHYECKYIO SHEPIHIO MOKHO

COOOIIHUTH C ITOMOIIBIO 3AMUPAIOIIETO HAPSIKECHUS
h _ hv
p =7 = ummynse ¢doToHa
_hv _ hc
N = — = 7; MOUHOCTE poTona

3akoubl poTrordpdexta

1 3aK0H: KoUUECMB0 (POMOINEKMPOHO8 NPAMO NPONOPYUOHAILHO
NO2NIOWAEMOT 30 IO 8pPeMs IHEPSUU CEEMOBOL BOIHbL, NPIAMO
NPONOPYUOHANLHO UHMEHCUBHOCMU C8emd.

2 3aKO0H: MAKCUMAIbHAS KUHEeMU4ecKas IHep2usl d)Ol’l’lOSﬂ@K”l’lpOl—lO@ JUHEUHO

eozpacmaenit C uacmomoul u He 3a8Ucum om UHMeHCUBHOCMU.

OnTuka

CBeT — 3T0 BUIUMOE DJIEKTPOMArHUTHOE U3JTyUCHHE
3aKoH pacnpocTpaHeHHsi CBeTA: CBET B OJJHOPOIHOM MpO3payHOi cpejie
pacpoCTpaHsAeTCs MPSIMOJIMHEHHO U PAaBHOMEPHO

¢ = 3*108 m/c — CKOPOCTH CBETA B BAKYyMe
TeHb — 3T0 MeCTO, B KOTOPOE HE MONANaeT CBET OT HCTOYHHKA

>4
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HOJ’IyTeHI) — I9TO0 4YaCTUYHO OCBCIICHHOC IIPOCTPAHCTBO

3aKOHBI OTPAKEHHUSA CBETA

1 3aKo0H: 1yuu naoarowuil, OMPANCEHHbL U NEPNEeHOUKYIAD, B0CCMAHOBIEHHDbIU 8
MouKe Naoenusl, 1excam 6 0OHOU NAOCKOCMU.
2 3aKO0H: Y207 na0eHus pagen y2iy OmpadtceHusl.

al|p a — Y20/l naoenusi (Y20 Mex#coy naoaroujum iy4om u
NepneHoOUKyIspoM)
oa=p f — yeon ompasicenust (y2on mexcoy nepneHOUuKyIspom

U OMPAAHCEHHBIM JIYYOM)

Buabl oTpaxkeHust

nojinoe (3epKaJle0(3) pacceﬂuuoe

oAy S\

Bce nzo6paxenus B 3epkaie Mbl OJIy4aeM Oaronaps 3aKoHaM OTPaKEHUS
CBETa OT IMOBEPXHOCTH.
HN300pakenne B JIOCKOM 3epKaJie:

1) MmHUMOE
2) npsiMmoe
3) paBHOE
4) Ha TAaKOM K€ PACCTOSIHUM, YTO U TEJIO Tepe] 3epKajioM
5) cuMMETpUYHOE
3aKOHBbI IpeJIOMJICHHS CBETA

1 3aK0H: 1yuu nadarowuil, nperoMaIeHHbIL U NEPREHOUKYIAD, 80CCIMAHOBIEHHbIU 8
MOoYKe NA0eHUsl, 1excam 6 0OHOU NIOCKOCHIU.

2 3aKO0H: Y201 NpenroMIeHUs 3a8UCUM OM NIIOMHOCIMU CPeobl (ecaiu ceem
nepexooum u3 ceHe NJIOMHOL Cpeovl 8 boJiee NIOMHYIO0, MO Y20l NPEIOMIAEHUs
MeHbule yena naodenus, eciu ceem nepexooum u3 Ooaee niomuol cpeobl 8 MeHee
NJIOMHYI0, MO Y207l NPeoMAeHUs OObULe Yeaad NAdeHUs)

a 0. — Y207 nadeHust
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Y — V2ol npeaoMaeHust (Y20 Meicoy
NepneHOUKYIAPOM U NPELOMIEHHBIM JIYUOM)

A%
v
_sina _ Y91 _ ny o
Ni2 =— - o - = OMHOCUMEJIbHbLU nOoKaA3aAmejlb NPeloMIeHUA
siny 2 nq
N= — - abcontomublil noKa3ameb npeiomilerHus

IIpenebHbIA YI0J1 HOJHOI0 OTPAKEHUS

.. 1
SiInl = =
n

JIMH3BI

JInH3a — 3T0 onTUYecKuid Mpudop, 00pa30BaHHBIN IBYMs CPepUUECKUMU
MOBEPXHOCTSAMHU. Y KaKJ0U JIMH3BI /1Ba (oKyca.

F — dokyc (TOuka B KOTOPOI MEepeceKaroTCs TydH, MPOIIEAIINE CKBO3b JIUH3Y)

BBINIYKJIasd BOIrHyTas

A
—

e
=7

¥
> > |
N | F 74EZ\A

v

. -F — MHUMEIE
+F — nelicTBUTEIbHEBIE

JInHaza pacceuBaromas
Jlunza cobuparoras p H

v

IIpaBuja nocTpoeHus W300PAKEeHNH B JTUH3AX

5. U3 BepumHbI TeNa ONYCTUTH HA TUH3Y NEPHEHAUKYJIIAP

6. IMomyueHHyIO TOUKY COEAUHUTH C (POKycOoM JUH3HI (1 Ty4)

7. BepuiuHy Tena COEIMHUTH C ONTUYECKUM IIEHTPOM JIMH3HI (2 JTy4)
8. B Touke nepeceuenus 1 u 2 ydeil mocTpouTh U300pakxeHue
PacceuBaroniasi IMH3a JaeT OJAMH BUJ U300paKEHUS:

1. Muumoe;, 2. YVuenvwennoe; 3. Ilpsamoe.
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CoOuparonias JuH3a JacT NATh BUA0B U300paKEHUH, 3TO 3aBUCUT OT
MOJIOKEHUS TeJa Mepe;] JIMH30M:
1. Ecnu teno mexkay GpokycoM u JIMH30H, TO U300paKEHHUE:
1. Mnumoe; 2. Veenuuennoe; 3. Ilpsmoe.
2. Ecnu teno B pokyce, To n3o0paxeHus: HET.
3. Ecnu teno mexkay ¢poxycoM u ABOiiHBIM GOKYCOM, TO U300paKEHUE:
1. Jeiicmeumenvroe, 2. Veenuuennoe; 3. Ilepeseprymoe.
4. Ecnu Teno B a1BOiTHOM ¢oKyce, TO U300paKEeHHE:
1. Jeiicmeumenvroe, 2. Pasnoe; 3. Ilepeseprymoe.

5. Ecnu Teno 3a nBOMHBIM (pOKYCOM, TO N300paKeHUE:

1. HdeticmeumenvHoe; 2. Vmenvwennoe, 3. llepeseprymoe.
Oopaszeu:
d f
d L‘A »
h hl L Dl >
A %
2F F
DopMyJia TOHKOH JIMH3BI
1 1 1 1 .
D= - - ONTHYECKAs CHIIA JIMH3EI 73 + i (opmyJia TOHKOI JTUH3BI
d- paccTosiHHE OT Tea J0 JTMH3BI h — pa3mep Tena
f — paccTositHuE OT TMH3BI 10 H300paKCHUS H — pasmep nzobOpaxenus
f _H
I'= 7 T 7, yBeauueHHE TMH3LI

Teopust OTHOCHUTEJILHOCTH

1 mocTyaar: sce npoyeccol npupodsi npomexarom 0OUHAKOBO 80 6CeX
UHEPYUATbHBIX CUCTEMAX omcyemad.
2 MOCTYJIAT: CKOpOCmb C6ema 6 8aKyyme s6IAemcs NOCMOSHHOU U

npeoenvHol ckopocmuio 6 npupode. OHa He 3a8ucum Hu
Om CKOpOCmMuU UCMOYHUKA, HU OM CKOPOCMU NPUEMHUKA

c6emoeB60co cucHalA.
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OTHOCHUTEJIb- OTHOCUTEJBHOCTH OTHocuTeIB- ¢opmyaa peNSTUBUCTCKUI HMITYJbC
HOCTh MAacCChI HOCThH JifHIITelHA | 3aKOH CJIOMKEHHUS
paccTostHmii BpPEMeEHH CcKOpocTei
L) — _To v1+9 mgyd
92 m= T= 9= L= p= md9 = 0
I=lh [1— — 92 92 ) 2
0 2 1-Z 1-Z 1-32 1-3%
¢ c2 e E = Am¢? 2 )

JHeprus CBSI3M AaTOMHOI0 SIApPAa

Hocryaarsl bopa:

1 IOCTYJIAT. 8 CMAYUOHAPHOM COCMOAHUU AMOM IHEPIUIO He U3Nydaem u He

nociaowaem.

2 OCTYJAT: UzIyueHue u no2ioweHue SHepeun NPoUCXooum npu nepexooe

NeKMPOHA 8 amome ¢ 0OHOU OpOUMbBL HA OPY2YIO.

[Ipu nepexoe 3AEKTPOHA MEKY COCETHUMU OpOUTaMHU 3aTPaThl SHEPTUU

paBusl E = hv

[Tpu IBMKEHUH JICKTPOHA OT AAPA — IHEPTrHUsl MOTJIOIIAETCSA
[Tpu mepexoe MEKTpOHA K SAPY — IHEPTUsl BbIAEJSIETCS
E = Amc? = (Zmp + Nmp — My) ¢?
Am=Zmp+ Nmn—Ms - nedext macc
N — 9rcI0 HEUTPOHOB

my = 1,00866 a.e.M.

Z — 91CII0 IPOTOHOB

mp = 1,00728 a.e.m.

M; - macca siapa (cMm. B TabuIIe)
¢>=931,5 MaB/a.e.m.

Ilepuoa mojaypacmnajaa

-t
N =No* 27T 3akon pagMoakTHBHOIro pacnaja

No — 4KCIJIO aTOMOB 10 pacmaja
N — yncno He pacnaBUIUXCS SJIEeP
t — Bpems

T — mepuop nmonypacnaaa
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AN =No— N - yucno pacnaBmmxcs siaep

Peakiuu feneHus TSHKEIBIX SAEp Ha3bIBAIOT SACPHBIMU PEAKIIUSIMH.

JI71s1 ocylliecTBICHUS LIEMHOM SIICPHON peaKIuy HEOOXOIUMO:
1. TocTaToYHOE KOJUYECTBO TOILIMBA
2. kK03 HUIHMEHT pa3MHOKEHHSI HEUTPOHOB JTOJKEH ObITH OOJIbIIIE MU paBeH 1.

(k=1

K — koagppuyuenm pazmnoscenusn neitmponos.

[Ipu nonaianuy HEUTPOHA B SIAPO PATUOAKTUBHOIO JIEMEHTA SIAPO NECTUTCS Ha

nBa siapa. [Ipu 3TOM IpouCXoAUT BbIAEIEHUE OJHOTO WIM HECKOJIBKUX HEHTPOHOB,
YTO IPUBOAUT K LIETTHOM SIIEPHON PEAKIUH.

N3oTon otnuyaeTcs OT aToMa YUCJIOM HEHTPOHOB B SIIIpE.

4.2 JlaGopaTopHbIi NPAKTUKYM

JlabopaTopnas padora Nel
«OmnpenesieHue MIOMIAAN MOBEPXHOCTH CBOET0 TEJIA»

Llesib: HAYYNUTHCS PACCUUTHIBATH ILJIOMIA/H IIOBEPXHOCTH CBOETO Tella, TPHOOPECTH
HaBBIK pa0OTHI ¢ BECaMU U U3MEPHUTEILHOU JICHTOH, CPAaBHUTH PACUYCTHI TIOJTYyUYSHHBIC B XOJIC
U3MEpEHHil, ¢ pacyeTaMu, MOTyYeHHBIMH 110 SMIIUPUUECKOH (O1IeHOUHOI) hopMmyIe.

Oo0opynoBaHue: HaNOJIbHBIE BECHI, U3MEPUTEbHAS JICHTA.

Moenbio 4eI0BeYeCcKOro Tejia B yIPOIICHHOM BapHaHTe MOKHO CUYMTATh HA0Op
TEOMETPHUYECKUX (PUTYP: TYJIOBHUIIE — MPSIMOYTOJILHBIN IMapaijiesIeUIe ], TOJI0Ba — Iap, PYKH H
HOTH — YCEUCHHBIC KOHYCHI.

Oo6o3Hauenus:

S- mIoma s MOBEPXHOCTH TeJIa

Sr — IIoIAak TOJIOBEI

I - 0OXBaT roJ0BEI (OKPYKHOCTB)

S: — momaak TyJIOBUIIA

L: — ayuHa TysoBHIIA

b: - mupuHa TynOBHIIA

Cr — TOJIIIMHA TYJOBHIIA

Sp — momags pyk

Lp — mnvHa pyku

I — oOxBaT mpearIedbst

|, — obxBaT nagoHu

Sy — oA b HOT

Ly — qrHa HOTHM

Ls— ob6xBat 6empa

Ly — 00XBaT MIUKOIOTKHU

h — BeicOTa Tena

m — macca Tena
Xo/ BbINOJHEeHUs1 padoThI:
1. 3mepbTe 00XBaT TOJI0BHI (OKPY>KHOCTB).
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2. U3mepbTe MIMHY, MIUPUHY U TOJIIMHY CBOETO TEJa.

3. U3mepbTe nnuny pyku (OT KOHYMKA CPEIHETO MaJiblia JI0 1ieya).

4. 3mepbTe 00XBaT J1aJI0HU U MPEATICYbSI.

5. VI3mepbTe JuIMHYy HOTH (OT MSTKH, IPHXKATOH K MOITY, 10 TOYKH Oefipa).
6. 3mepbTe 00XBaT O6empa U IMHUKOJIOTKH.

7. 3anecure naHHble B Tabnuiy B cucreme CU.

8. BcTanbTe Ha BECHI U OTIPEICTTUTE CBOM BEC (B KT).

9
S

. Paccunraiite miomaab NOBEPXHOCTH CBOETO Telia [0 TEOMETPUIECKON GopMmyIe
_

= Sr +ST +Sp +SH Sr - - ST = 2(LTbT +LTCT +bTCT)
Sp = 2m(Lyh + Ly + ) Sy = 2m(Ly 44 |, My 1
p=em Por Por  am2 w=en "on "on  am?
10. PaccuuraiiTe MUIOMAAs MOBEPXHOCTH CBOEro Tela IO HSMIHUpPUYECKOr Gdopmyie,
UCIIOJIb3YEMOU B MEUITHHE S=0,16\mh
11. CpaBHUTE MTOJIyYEHHBIE PE3YJILTATHI.
Tabauua
Ir Sr LT bT CT ST Lp Ir[ In Sp LH |6 I]_u SH S]_ h m 82

JlabopaTopHas padora Ne2
«Omnpenenenue 0d0beMa CBOEro Tejaa»
Heab: HayuYnTHCSA pacCUYUTHIBATH 00BEM CBOETO Tela, MPUOOPECTH HABBIK PabOTHI C
WU3MEPUTEIIBHOM JICHTOM.
OO0opynoBanme: BaHHAs C BOJOU, U3MEpPUTEIbHAS JICHTA.

O0o3HaueHus:
V: - 00beM TyJIOBHUIIA
a — I7TMHA BaHHBI B BAIllei KBapTHpe
b - mpuHa BaHHBI B Balllel KBapTUPE
h — BeICOTa TIOTbEMA BOJIBI B BAHHOM
V: — 00BbeM ToJI0BBI
| — AyMHA OKPYKHOCTH TOJIOBBI
d — auameTp royoBbI

Xoa BbINOJIHEHHUS Pa0OTHI:

1. U3mepbTe cpeantoro uinHy () u mupuny (D) BaHHBI Bameit kBapTupe.

2. Haneiite BaHHY TEIJI0M BOABI K OTMETHTE KapaHIalllOM €€ YPOBEHb.

3. Ilorpy3ureck B BOJY A0 MOAOOPOJIKA (He nocpycas 20108y) U OTMETHTE €€ HOBBIN
ypoBeHb. M3mepbTe BricOTY Iogbema Bosl (Ah).

4. Haiimute 00beM BHITECHEHHOH BOJIBI, a ClieZioBaTeIbHO, U 00BheM Tena (V) mo dhopmye:
Vi =1bAh

5. U3mepbTe OKpyKHOCTH T0J10BHI (1)

. l
6. Paccuuraiite auamerp roynossl o gopmysie: d = -
. 1
7. Paccunraiite 00eM rosoBsl o Gopmyne: V= gﬁd3
8. Paccumnratite 00muii 00neM cBoero teia: Vosm = Vr +Vr
9. 3aHecTH pe3yJbTaThl B TAOJIHILY

NQ a b h VT I d Vr V()6]_]_[

1 (¢ kykJIO#)

2 (mabopaHT)
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JlaGopaTtopHasi padora Ne3
«OmnpenesieHue MIOTHOCTH CBOET0 TeJIa»
Heab: HayuYnTHCSA PACCUUTHIBATH IUIOTHOCTH CBOETO TeJa, MPUOOPECTH HABBIK pabOTHI €
HaIOJbHBIMA BECAMHU U U3MEPUTEIBLHOMN JIEHTOM.
OO0opynoBaHme: HaIOJIbHBIE BECHI, BAHHAS C BOJIOM, U3MEpUTEIbHAS JICHTA.

O0o3HaueHnus:
V: - 00beM TyJIOBHIIIA
a — JUIMHA BaHHBI B Ballleii KBapTHPE
b - mpuHa BaHHBI B Balllell KBapTUPE
h — BeIcOTa IO/TEMa BOJIbI B BAHHOM
V; — 00beM TroJI0BbI
| — mIMHA OKPYIKHOCTH TOJIOBBI
d — auameTp royoBbI
m — macca Tena

Xo/ BbINOJTHEHUsI PadOThI:

1. U3mepbTe cpenHiow uHy (2) 1 mupuHy (D) BaHHBI Balei KBapTupe.

2. Haneiite BaHHY TeIJION BOJABI M OTMETHTE KapaHIaIlIlOM €€ YPOBEHb.

3. [lorpy3urech B Boay A0 MOAOOPOJIKA (He noepyacas 207108y) 1 OTMETHTE €€ HOBBII
ypoBeHb. M3mepbTe BricOTy nIoabemMa Bob (Ah).

4. Hailimute 00beM BEITECHCHHOM BOJIBI, a ClIeZI0BaTeIbHO, U 00beM Tena (V) mo dhopmyiie:

r=1bAh
5. U3mepbTe OKpyKHOCTH T010BHI (1)

. !
6. PaccunTaiite tuamerp rosossl 1o gopmye: d = -

. 1
7. PaccunraiiTe 00eM roJioBbI 1o Gopmyie: V= gﬁd?’

8. Paccunraiite o0Omuii 006eM cBoero tena: Vosm = Vr +Vr

9. 3mepwTe Maccy cBoero Tena (M) ¢ IMOMOIIbIO HAMOJbHBIX BECOB.
m

10. OnpenenuThb MIOTHOCTD TeMa Mo Gopmyie: Pp= —

Vos
11. 3anecTH pe3ynpTaThl B TAOIUILY :
Tabnuua
Ne m a b h V: I d V: Vo6 p
1 (c KykyOH)
2 (mabopaHT)

JlabopaTopnasi paGora Ne4
«OmnpenesieHue CHIBI AaBJIEHUsI aTMOC(]epBbI HA CBOE TEJI0»
Heab: HayuYnuTHCS OMPEAETATH CHITY NaBIeHUS aTMOCheEphl Ha CBOE Telo, MPUoOpecTu
HaBBIK pabOTHI ¢ 6ApOMETPOM U U3MEPUTEITHHOMN JIEHTOM.
OO6opynoBanue: GapoMeTp, U3MEPHUTENbHAS JICHTA.

Moie1pI0 4eTI0OBEUeCKOro Tella B YIPOIIEHHOM BapHaHTe MOKHO CUHTATh HAbOP
TEOMETPUUECKUX PUTYP: TYJIOBUIIE — MPSIMOYTOJIBHBIN MapajieNenumne, rojoBa — map, pyka u
HOTH — YCCUEHHBIC KOHYCHI.

O0o3HaueHus:

S- momaas MOBEPXHOCTH Teja
St — mIoMmAaahb roJIOBLI

I - 06XBaT ro0BHI (OKPYKHOCTBD)
S: — momaak TyJIOBUIIA

L. — qyivHa TynoBHINA
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b: - mmpuHa TyI0BHUIIA

C; — TOJIIIMHA TYJIOBHILA
Sp — Iomage pyk

Lp — mnHa pyku

|, — 06xBaT mperieubs

|, — oOxBar nagoHu

Sk
Ly

— IJIOMIAAL HOT
— JJIMHA HOTH

Ls— oOxBat 6enpa

Ly — 00XBaT MIMKOIOTKHU

h — BeIcOTa Tena

M — Macca Tea

Parv — aTMOC(EpPHOE TaBICHHE

X0/ BbINOJHEHUS PaGOThI:

1. 3mepbTe 00XBaT roj0BbI (OKPY>KHOCTB).

2. U3meppTe UIMHY, IIUPHUHY U TOJNIIMHY CBOETO Tela.

3. U3mepbTe IMHY pyKH (0T KOHYHMKA CPEAHETro Majblia J10 Iieya).

4. 3mepbTe 00XBAaT J1aJI0HU U NPEATIICYbSI.

5. U3mepbTe IinHY HOTH (OT MSITKH, MPHXKATOM K MOy, 10 TOYKU Oenpa).

6. U3mepbTe 00xBat Oespa v HIUKOJIOTKH.

7. 3aHecuTe naHHble B Tabnuiy B cucteme CU.

8. PaccumTaiiTe miomaabr MOBEPXHOCTH CBOETO Tella TI0 TEOMETPHUIECKOM opmyIie
S =S, +S; +Sp +Su

_ &

Sr=
T
ST = Z(LTbT +LTCT +bTCT)
_ 13 g4
Sp = 21T(Lp;_[+ Lpg + 471_2)
- 1§ W,
2T 2w 4T

9. Onpenenute atMochepHOE TaBiIeHHE C TOMOIIBIO OapoMeTpa (TIpu
OTCYTCTBHH OapoMeTpa B TaOOpaTOPUH BOCIIONB3YHTECh MH(OpMaIen
CMMU unu mocMOTpHUTE 3HAUYEHUE aTMOC(HEPHOTO AaBIECHUS IO UHTEPHETY)

10. Onpenenure cuiy naBiieHus aTMOc(hepbl Ha CBOE TeJIo 1Mo hopmyIie:
F= paTMS

Tabnuua

I

Sr LT bT Cr ST Lp Ir[ IJ‘[ Sp LH |6 II_[I SH S paTM

JlaGopaTtopHas padora NeS
«OmnpenesieHue MeXaHU4eCKOH padoThl 1 MOIIHOCTH PYK)»
Leab: HayuYnUTHCS OMPEAETATH pa0OTY ¥ MOIIHOCTh CBOUX PYK IIPH BBHITIOJTHEHHUH

bu3nyeCKuX yrnpaKkHEeHUH.

OﬁopyL[OBa}me: HaIoOJIbHBIC BEChI, CCKYHIAOMCP, USMCPHUTCIIbHAA JICHTA.

O0o03HayeHus:
t — Bpems

m — macca

h — BeICOTA

A —pabota

N - MoIIHOCTE




Xo/ BbINOJHEeHUs1 padoThI:

1.
2.

3.

4,
Taonu

I/I3MepBTe MacCy CBOCTO TCJia C ITIOMOIIIBIO BECOB.
B CIIOPTUBHOM 3aJIC IOAHUMHUTECH 110 KaHATY oe3 IIOMOIIA HOT', UBSMEPHTE BPEM
noanrEMa.

3Hast BBICOTY, Ha KOTOPYIO BbI ITOJHSITUCH, pACCUUTANTE padOTy CBOMX PYK MPHU MOIBEME

no ¢popmyne: A=mgh
CumnraiiTe MOIIHOCTH CBOMX PYK 10 opmyie: N = A/t
ua

m,

h m t, c A, Jxx N, Bt

JladopaTopnasi padora Ne6
«OmnpeneJsieHue cpeiHeld MOIIHOCTH Pa3BUBAEMOI NPHU MPUCEIAHUID)

Henab: HayunThCs ONpEAEATh CPEIHIO MOIIHOCTh Pa3BUBAEMOM IIPU B IIPUCEIAHUU.

OﬁopyImBaHne: HaIlOJIbHBIC BEChI, CCKYHAOMCEP, U3SMCPUTCIIbHAA JICHTA.

O0o3Hauenuns:

t—Bpe

M

m — Macca

H — BrIcOTa MOSICHUIIBI

h — BeIcOTa TEema

N — MoOIIIHOCTh

N — KOJIMYECTBO MPUCEAAHUI

Xo/ BbINOJTHEHUsI Ppa00ThI:
1. U3mepbTe Maccy CBOEro Teja ¢ MOMOIIBIO BECOB.
2. H3mepbTe BBICOTY CBOETO Tena h, B OJIIOKEHHH «IPUCEB» (LICHTP TSHKECTU MPHU 3TOM
HaXOJMTCS MpUMepHO Ha Beicote 0,5h).
3. W3mepbTe BbIcOTy cBOel nosicHuibl H.
4. Bemonaute N npuceaanuii 3a 30c.
nmg(H-0,5h
5. Brruncnure pazBuBaeMyo MOIIHOCTB 0 ¢popmyre: N = nmg(H-05h) , )
Tabnuua
m, h m H, m t, c n, mr N, Bt

JlaGoparopHasi padora Ne7
«M3yuenue cBoiicTB ri1a3a. Onpe/esieHne TOYeK sICHOr0 BUIEHUD»
esab: U3y4uTh CBOMCTBA CBOMX IJIa3.
OO6opynoBanme: JuCT Oenoit Oymaru, KapaHjaall, MI0cKoe 3epKajo, OyinaBka,

WU3MEpUTEIIbHAS JICHTA.
O0o3HayeHus:
S — paccrossHUe MHHHMAITLHOE OT IJ1a3a
L — paccTosiHre MaKCUMAaBHO OT ria3a

Scp

— CPEAHEC MUHUMAJTIbHOC PACCTOSAHHUEC OT Ijia3a

Lep - cpenHee MakCUMaIbHOE PACCTOSTHUE OT riia3a
Xox padoThI:

1.

3aKpoiTe OUH Ii1a3
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2. MEJJICHHO MOJJHOCUTE K OTKPBITOMY IJla3y CTPaHMIly KHUTH C TEKCTOM JI0 T€X MOp, MoKa
OYKBBI HE MIEPECTAHYT OBITH ICHO BUJIMMBIMHU.

3. H3mepbTe paccTossHUE OT KHUTH JI0 IJ1a3a U3MEPUTEIbHON JIEHTOM.

4. Ynanute TEKCT KHUTH OT IJ1a3a Ha HECKOJIbKO METPOB U HAalUTE M0JIOKEHUE, IPU
KOTOPOM OYKBBI TaKXK€ [IEPECTAHYT OBITh SICHO BUIUMBIMHU.

5. HM3mepbTe paccTOsIHUE OT KHUTH JI0 I1a3a U3MEPUTEIBHOMN JIEHTOM.

6. 3anummMre NOTy4YEHHBIE PE3yJIbTAThI.

7. Tlponenaiite onbIT HECKOJBKO Pas3.

8. Beruncnure cpennee 3HaueHHE OJIMKHEN M JAJIbHEH TOUEK SICHOIO BUACHUS.

4.3 Tect

1. HanpagBJjieHne paBHOMEPHOT'0 BUKEHHUS1, 32JTAaHHOT0 YPaBHEHHEM, ONpe/ieisieTcs. ..
A) TPOIOIKUTENBHOCTHIO Y TH

B) koHeuHOM TOUKOW JTBUKEHUS

C) HayaJIbHOW KOOPJAMHATOMN

D) 3nauenunem ckopocTu

E) 3Hakom mepen CKOpOCThIO

2. C xakoii cKOpoCThI0 pedeHOK 000ii1eT KapyceJb paanycoM 3 M B TeueHHe IMUHYTBI?
A) 0,314 m/c

B) 5 cm/c

C)5Swm/c

D) 3,14 m/c

E) 0,314 cm/c

3. BoicoTa, ¢ KOTOPOIi ynaJjia Kanjis 1015, eCJ14 B MOMEHT yIapa o 3eMJII0 OHA Tpuodpesia
cKopocTthb 15m/c?

A) 1458 m

B) 0,75m

C) 11,25m

D) 0,1458 km

E) 0,1125 km

4. Yri10Basi CKOPOCTHh BpalleHus aucka npu yacrore S0I'n...

A) 6,28 m/c

B) 314 pan/c

C) 6,28 pan/c

D) 10m pan/c

E) 2n pan/c

5. IBm:kenne Tesa 3a1aHo ypaBHenneM x=8-2t. [lepemenienue Tesa uyepes 40c...
A) -80 m

B)-72 m

C)80m

D) 72m

E)88m™m

6. IlepeHoc 3HeprumM CTPysIMM raza UJu *KUJAKOCTH...

A) nudpakus

B) temonpoBogHOCTD

C) mubdy3us

D) xonBekmus

E) mucniepcus

7. 1aBj1eHHe HACBILLIEHHOI'0 NTapa He 3aBUCHT OT...

A) Temmeparypsl
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B) miotHocTn

C) cuibl naBiaeHus
D) o6nema

E) cxxumaemoctu

< K/PK
8. KotmuecTBO TEIJIOTHI, BhIIEJINBIIEECS MPH KPUCTANIH3ALNU 0J10Ba Maccoil 200r ()»=59%)...

A) 11,81x

B) 295x]Ix

C) 11,8x/Ix

D) 118x/x

E) 295]1x

9. Kotu4ecTBO TemJI0ThI, 3aTPAYeHHOE HA KOH/AEHCAIUIO )KHAKOro rejust maccoi 400r
(r=23"%)...

A) 9200 xlx

B) 57,51x

C) 57,5 xIx

D) 92 xJIx

E) 9200 dx

10. /IBa 3apsina, mocjie B3aUMOJAeHCTBUS, PA3IBUHYJIU HA NPeKHee PACCTOSTHUE U, KAKIbII
U3 HUX cTaj paseH 4 Kii. Uemy paBeH nepBblii U3 B3aMMO/AeiiCTBYIOIIUX 3aPsA/I0B, €CJIN
02=9 Ku?

A) -1 Kn

B) 4 Kn

C) 13Kn

D) 5Kn

E) -10 Kn

11. Hanpsiskenne pesucropa conporusiaeHueMm 20kOm npu cuite Toka 3IMA?
A) 6B

B) 67B

C) 600B

D) 60B

E) 6,7B

12. JIun3bl, Ja01ue AelicTBUTEIbHOE H300paKeHue. ..

A) coOuparoliye 1 pacCeuBaIOIINe

B) Tonpko paccenBaromiue

C) TonbKO cobuparomme

D) nBosKOBOTHYTBIE

E) BorHyTOBBINTyKIIbIE

13. Il;1aHeTHI - TUTAHTHI...

A) Mepkypuii, Mapc, FOnurep, 3emis

B) Mapc, 3emis, Benepa, Mepkypuit

C) Benepa, CarypHn, 3emis

D) FOnurep, Catypn, Hentyn, Ypan

E) 3emns, Ypan, Mapc

14. Bpemsi, Heo0X0AuMOe JJIS1 OJTHOM OCTAHOBKM CaM0JIeTa, eCJIM, KacasiCh 3eMJIU CO
cKopocThIo 324 KTM, OH TOPMO3HT € YCKOpeHueM 2 C%

A)45c¢c

B) 0,5 mun

C)l62c

D) 10,8 mun

E) 180 ¢
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15. ¥YroJ, mox KOTOPbIM HA0 OTOUTH BOJIAH €O CKOPOCTHIO 24 M/C, YTOObI OH HAXOAUJICH B
noJjere 2,4 ¢?
A) 60°
B) 30°
C) 45°
D)n
T
E) 3
16. CxopocTh ABHKEeHHs UTPYLICYHOH MAIIMHKH 110 KOBPY pa3MepoM 6x8 m, eciiu 3a %

MHUHYTbI OHA MMOJIHOCTBIO IIEPECEKACT KOBEP MO JHATIOHAJIN.

A) 10

B)GO%

C)l%

D) 36 -

E)48%

17. TemnepaTtypa, 10 KOTOPOi OCTBHIHET pPaciiIaBJIeHHbINH CBHHEL Maccoii 2,4 Kr, ec/in Exc |

kr 0C

OKPY:KaIIyI0 cpeay Bobiaeanaoch 100,8 kI Temnorbl? (tepumma = 327°C? Cepnnua=140

A) 27°C

B) 354°C

C) -27°C

D) -354K

E) 27K

18. KII/I napoBoii TypOMHBI, B KOTOpPO#i Temmnepatypa HarpeBartess 760 K u npesbimaer
TeMIepaTypy X0J0AHIbHUKA B 4 pa3a...

A) 0,45

B) 0,75

C) 0,66

D) 0,88

E) 0,58

19. ILlsiomaas HUKEJIMHOBOTO MPOBOAA INHOM 42 M conpoTuBjaeHneM 36 Om...
(le/lKeJﬂlHa:42*10_8 OM*M)

A) 4,9 mm?

B) 0,36 Mm?

C) 49 Mm?

D) 0,49 Mm?

E) 36 MM

20. CxopocTtb Bpamenusi Touku 12,56 m/c. C kakoii 4acToToi Bpamaercs JUCK, eCJId
TO4YKAa, pacnosiokeHHas Ha 20 ¢cM Jajble oT HeHTpa Bpamaercs B 1,5 pa3a ObicTpee?
A) 33T

B) 50 I'u

C) 0,5’

D) 5T

E) 0,033 k'

21. PaccrosiHue, HA KOTOPOM MOSIBUTCS M300paskeHue, ecJIH TeJI0 nmepej JInH30ii ¢ Gokycom
20cm moMecTHJIM HA paccTostHuu 40cMm...

A) 20cm

B) 600MMm

C) 10mMm
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D) 40cm

E) 60cm

F) 200mm

G) 10cm

H) 400mMm

22. U3 nakeTa ¢ necKoM Maccoii 4 Kr moJBelIeHHOT0 HA KPIOYOK MeCOK MOCTeNeHHO
BbicbInaeTcs. [Ipu yMeHblIeHMH MOTEHIIMAIBHON YHEPIrUM NMaKeTa B 8 pa3 macca mecka
H3MEHMUTH Ha...?

A) 3,5kr

B) 35r

C) 2000

D) 200r

E) 2 xr

F)500r

G) 0,5 kr

H) 3500 r

23. PaGora, coBepiieHHasi MapoBOH TYPOMHOI 32 cYeT ABYX KHJIOIKOYJIeH, B KOTOPO#

Temneparypa HarpeBateis 600 K u npeBbimaer Temnepatypy XoJI0AWJIbLHUKA B 4 pa3a...

A) 150/1x

B) 1,5 x/Ix

C) 6x/lx

D) 600dx

E) 15x/x

F) 1500 Ix

G) 6000 JTx

H) 1,5 Tx

24. HanpsizkeHue B 1eNH NPH NapauIeIbHOM COCANHEHUH TPEX Pe3HCTOpoB 1o S kKOM n
100 MA kaskabIil
A)5 kB

B) 200

C) 1500 B

D) 250 B

E) 500 B

F) 0,5 xB

G) 0,25 kB

H) 1,5 xB

B25. Cuna Toka B eny Npu Hanpsi:keHUH nepsoro pesucropa 200B, a BToporo 16B, eciin

CONPOTHUBJIEHHE KAMKIAOI0 pe3ucTop cocranisier 4 Om?

-1 -2

..
A)54 A

B) 0,054 A
C) 5,4 MA
D)27 A

E) 108 A

F) 0,054 kA
G) 0,27 A
H) 0,108 A




1|E| A C A/ DID|IC|E DICIDIA|B A|B|D|D A, | B, | E, | A
H|F |F|F
KJIIOY 25-300 — «5» 19-246 — «4» 8-180 — «3» 0-76 — «2»
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