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PaGouas mporpamma mno ¢usvMKe Ha YpOBHE OCHOBHOrO OOIero 06pa30BaHHs COCTaBJIeHA Ha OCHOBE
HOJIOXKEHUH M TpeGOBaHUH K pe3yJbTaTaM OCBOEHHs Ha 6a30BOM ypOBHE OCHOBHOU 06pa3oBaTesbHOM
HNporpaMMbl, Tpe/CTaBIeHHbIX B Pe/lepasbHOM roCyapCTBEHHOM 06pa30BaTeIbHOM CTaHAapTe OCHOBHOTO
obuero odpasoBanus (PI'OC 000), a Takxke ¢ yuétom PenepasbHON paboyel MPOrpaMMbl BOCIUTAHUS U
KoHnenuuu npenojaBaHust yue6Horo npeaMeTta «Pru3nka» B 06pa3oBaTeIbHbIX OpraHusanusax Poccuiickon
denepanuy, peaqusyoOIUX OCHOBHble 0011e00pa3oBaTe/NbHble NPOrPAMMBI Jannasi mnporpamma
peajiu3yercsi ¢ HCNOJIL30BAaHHEM 000pYI0BaHMsI 00pPa30BATEJbHOI0 IEHTPA €CTeCTBEHHO — HAYYHOH H
TeXHOJIorn4eckoii HanpasiaenHocreii «Touka pocra».

MNOACHUTEJ/IbHASA 3AINMNCKA

OBLIAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA «®U3NKA~

Kypc ¢usuku — cucrteMoo6pasyromuil Jjisi eCTeCTBEHHO-HAYYHbIX y4eOHBIX NPeAMETOB, MOCKOJIBKY
¢dur3rYecKkre 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBJEHWH, U3y4YaeMbIX XHUMHeH, OGHM0JIOTHeH, acTpOHO-
Muel u pusudeckoit reorpadpueit Pusnka — 3TO NMpegMeT, KOTOPHIA HE TOJHKO BHOCUT OCHOBHOHM BKJIAJ B
€CTEeCTBEHHO-HAyYHY0 KapTHHY MHpPa, HO W MNpeJoCTaB/seT Haubosiee sicHble 06pasubl HMpPUMeHEHHUs
Hay4yHOTO MeTO/a MO3HAaHMs, T € Crocoba MoJyyeHHsl JOCTOBEPHBIX 3HAHMH 0 MHUpe Hakonen, pusmka —
3TO NpeJMeT, KOTOPbIM HapsAAyC APYTHMH eCTeCTBEHHO-HAYYHBIMU NIpeiMeTaM 1 JOJDKEH JIaTh IIKOJIbHUKAM
npejcTaBleHre 00 yBJIEKAaTeJbHOCTH HAyYHOTO MCC/IEOBAHUS U PaZlOCTH CaMOCTOSITENBHOTO OTKPBITHS
HOBOTO 3HAaHUSA

OnHa M3 I/IaBHBIX 33Ja4 PU3HYECKOro 06pa30BaHUsI B CTPYKType o06Iiero o6pa3oBaHHs COCTOUT B
$OpMHUPOBAHUM eCTeCTBEHHO-HAyYHOM IPaMOTHOCTH M WHTepeca K HayKe y OCHOBHOHM Macchl 006ydaro-
IIMXCSA, KOTOPble B JaJbHellIeM GyAyT 3aHATBl B CaMbIX pa3HO- 06pasHbIX cdepax AesTenbHocTH Ho He
MeHee BaXKHOW 3aJjayeil sIBJSETCS BbISIBJEHHE M IOATOTOBKA TAaJAHTJMBBIX MOJIOABIX JIIOAEH [JJis
poJ0/DKEHUs] 06pa30BaHMs U JalbHelleld NpodeccCHOHANTbHON JeATeJbHOCTH B 00JIaCTH eCTeCTBEHHO-
Hay4YHbIX MCCIEOBAaHUM M CO3JaHWM HOBBIX TeXHOJOrMH COrJacHO NPHUHATOMY B MeXAyHapoJHOM
coobIecTBe onpezeseHuo, «EcTecTBeHHO-HAyYHasi PaMOTHOCTb — 3TO CIIOCOGHOCTh YesIoBeKa 3aHUMAaTh
AaKTHBHY0 T'PaXIaHCKYI0 MO3ULMI0 10 OOLECTBEHHO 3HAYMMbIM BONIPOCAM, CBSI3aH- HbIM C €CTeCTBEHHBIMHU
HayKaMH, ¥ ero roTOBHOCTb MHTEPECOBAThCSl €CTECTBEHHO-HAYYHBIMHU HAesIMU HayyHO rpaMOTHBIN Yel0BeK
CTPEMUTCS] y4acTBOBAaTb B apTyMEHTHPOBAaHHOM OOCYKAE€HUH INpo6JieM, OTHOCAIIMXCI K €CTeCTBEHHBIM
HayKaM UM TeXHOJIOTHSIM, YTOTPEOYET OT HETO CIeAYIONMX KOMIIETEHTHOCTEH:

—Hay4HO 00'bSICHSITD SIBJIEHUS,
—OLEHMBATh U NIOHUMATh 0COOEHHOCTH HAyYHOI'O MCC/Ie/l0BaHMS,
—MHTEPIPETHUPOBATH JJAHHbIE U HCIIOb30BaTh HAyYHbIE OKA3aTebCTBA /IS OJIyY€eHH s BBIBOJOB »

W3yyeHune OHU3MKM CIOCOOHO BHECTH peLIalIMHA BKJIaA B (OPMHUpPOBAaHHE €eCTEeCTBEHHO-HAyYHOH
IrPaMOTHOCTH 00Y4aOIINXCS

LE/M U3YHEHMA YYEBHOIO MPEAMETA «®U3UKA~»

lenn n3ydyeHuss U3MKM HA YpPOBHE OCHOBHOrO 00Iero ob6pa3oBaHUsl onpejeseHbl B KoHuenuuu
npenojaBaHuss y4yeOGHoro npeamera «®Pusmka» B 06pa3oBaTesJbHBIX OpraHu3anuax Poccuiickod
degepanyy, pealusymLMX OCHOBHbIE 00lL1e00pa3oBaTesbHble NPOTPAMMBbI, YTBEPXKIEHHONH pelleHHeM
Kosternn MunucrepcrBa npocsenieHus Poccuiickoit @esnepanuu, npotokos ot 3 gekadbps 2019 r Ne IK-
4BH

Lesnt u3yyeHus: GU3UKHU:

—npuobpeTeHre UHTepeca U CTPeMJIEHUS 00yYaOUIUXCs K HAYYHOMY HW3y4eHHUI0 MPUPOJbI, Pa3BUTHE HX
HMHTeJUIEKTYaJIbHbIX U TBOPUYECKHUX CIIOCOOHOCTEN;

—pa3BUTHE MpEJCTABJIEHUH O HAYYHOM METO/le TMO3HAaHUA U (GOPMHUPOBAHHE HCCIEN0BATENBCKOTO
OTHOIIEHUS K OKPY>KaIOL[UM SIBJIEHUSM;

—dopMUpOBaHHE HAYYHOTO MHUPOBO33pPEHHSI KaK pe3yJibTaTa H3y4YeHUs OCHOB CTPOEHHUS MaTeEpPUU U
byHIaMeHTa/IbHBIX 3aKOHOB QU3 UKH;

—ddopMHUpoBaHUe NPeJCTABJIEHUHN 0 PO GU3KUKH JJI1 PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTUH;



—Dpa3BUTHE MPECTABJIEHUN 0 BO3MOXHBIX chepax Oyaymeid npo-¢$pecCHoHATbHOHN AesITETbHOCTH,
CBsSI3aHHOU C pU3UKOH, MOATr0-TOBKA K Ja/bHEHIIEMY 00YYEHHIO B 3TOM HanpaBieHUH o CTHXeHUE 3TUX
1eJiell Ha YpoBHE OCHOBHOTO 0611ero o6pa3oBa-

HUs 06eCeYrBaETCA pPelleHneM CIeAyIoMMX 3a/4ay:

—npuobpeTeHre 3HaHHUH 0 JUCKPETHOM CTPOEHHH BEIIECTBA, O Me- XaHUYECKHUX, TEIIOBBIX, 3JIEKTPUYECKUX,
MarHUTHBIX U KBAHTO- BbIX fIBJIEHUAX;

—npuobpeTeHre YMEHUH OMUCHIBATD U 00'bsICHATH PU3UIECKUE SIB- JIEHUS C HCII0JIb30BaHUEM MOJTyYeHHbIX
3HaHUH;

—OCBOEHHE MEeTO/I0B PelleHHUs] MPOCTEeHIINX PACUETHBIX 33/1a4 C KC- MMOJIb30BAaHUEM (PU3UYECKHUX MOJENEH,
TBOPYECKHUX U MPAKTH- KO-OPHUEHTHPOBAHHBIX 33/1ayY;

—pa3BUTHE YMeHUH HaOJI0JATh NMPUPOJHbIE SIBJEHUS W BBINOJHATH OIBITHI, JIA6OpaTOpHbIe PaGOThI U
3KCIepUMEHTAIbHbIE UCC/IEe/I0- BaHUS C HCIO0Jb30BaHUEM U3MEPUTEJIbHBIX TPUGOPOB;

—OCBOEHHe NMPUEMOB paboThl ¢ MHPOpManued GU3UYECKOrO COJep- KaHHUs, BKJOYasg HUHPOPMALUIO O
COBPEMEHHBIX JJOCTH)XKEHUSIX PU3UKH; aHAJIM3 U KPUTHUYECKOe OLleHHBaHUE NHPpOpMaLny;

—3HAKOMCTBO €O chepaMu NpodeCcCUOHATBHON 1eSITETbHOCTH, CBsI- 3aHHBIMH C PU3UKOH, U COBPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHO- BAHHBIMHU Ha JOCTHKeHUAX GU3NYeCKON HAy KU

MECTO YYEBHOIO NPEAMETA «®U3UNKA~» B YYEBHOM IM/IAHE

B cootBercTtBHM ¢ ®I'OC 000 ¢usmka sABJAseTCA 00sI3aTENbHBIM HpEAMETOM Ha YPOBHE OCHOBHOTO
obmero o6pasoBaHus /laHHas1 mporpamMMa INpeAycMaTpUBaeT M3ydyeHHe QU3UKH Ha 6a30BOM ypOB-HE B
00béMe 238 4 3a TpU roja obydyeHHs Mo 2 4 B HeJest0 B 7 U 8 kiaccax uno 3 4 B Hezesto B 9 kiacce B
TeMaTH4eCKOM IJIa- HUPOBaHUHU U1 7 U 8 KJIaCcCOB MpeAIosaraeTcs pe3epB BpeMeHH, KOTOPbIH YYUTeNb
MOXKET HCIOJIb30BaTh II0 CBOEMY YCMOTPEHHI0,A B 9 Kjlacce — MOBTOPUTEIbHO-0006Ia0MUi MOLY b

COAEPXXAHME YYEBHOI'O NMPEAMETA «®U3UKA»

7 wnacc

Paszpen 1. Pusuka u eé posib B 103HAHUHU OKPYKaWIIEro M1Upa

dusmka — Hayka o Ipupose SBNeHNs NPUPOABI (Mcl) dusnde-ckue BJIEHUS: MEXaHUYECKHE, TEMJIOBBIE,
3JIEKTPUYECKHE, Mar- HUTHbIE, CBETOBBIE, 3BYKOBBIE

dusndeckue BeJUYUHBI V3MepeHue ¢usmvecknx BeandnH Pu- 3udeckne npubopel IlorpenrHocts
M3MepeHUN Mex/yHapoJHasl CHCTeMa eJUHUI]

Kak ¢usuka u apyrue ecrecTBeHHbIe HAYKU M3y4aloT NpUpoay EcTecTBEHHO-HAYYHBIA MeTO/L NIO3HAHUSA:
HabJII0/ieHHEe, TOCTaHOBKA HAYYHOT0 BOMPOCA, BBIIBMKEHKE THIIOTE3, IKCIIEPUMEHT 10 MPO- BEpKe TUIOTE3,
00'BSICHEHHE HAO/II01AaeMOTO siBjieHUs OnucaHre GU3NIeCKUX sIBJIEHUH C TOMOLIBI0 MoJieslei

Hemoncmpayuu

1 MexaHUYeCKHE, TEJIOBLIE, 3JIEKTPUYECKHE, MAaTHUTHBIE, CBE-TOBBIE sIBJIEHUS

2 dusudeckre NpUOOPHI U MpoLeAypa NPSIMbIX H3MEePEHUH aHa-JIOTOBBIM U HUGPOBBIM MPHUGOPOM

Jlabopamopnyvie pabomul u onvimol>

1 OnpeziesieHYe ieHBI IeJIeHUs] LIKaJIbl H3MEPUTEJbHOTO NpH-60pa

2 H3mepeHue pacCTOSSHUM

3 H3mepeHue 06'bEMa XKHUJKOCTH U TBEpJOro Tesa 4 OmpesesneHre pa3MepoB MaJIbIX

Te

5 U3MepeHue TeMIlepaTypbl IPYU NOMOIILY XXKUJKOCTHOTO TEPMO- METPA U AATYHUKA TEMIIEPATYPEI

6 IlpoBeneHue wucclIefOBaHUS IO NPOBEPKE THUINOTE3BI: JAJTbHOCTH MOJETA INIAPUKA, NYLIEHHOTO
TOPU30HTAIBHO, TEM GOJIbIIIE, 4eMO OJIbIIE BHICOTA ITyCKA

Pas,qen 2. HepBOHaqaanue CBeJ€HUA 0 CTPOEHUH BellecTBa
CTpOBHI/Ie BelleCTBa: aTOMbl U MOJIEKYJIbl, HX pa3Mepbl Ol'IbITbI, AOKa3bIBaome JUCKPpETHOE CTPOEHHUE
BelecTBa

1 MC — oa/7eMeHTBbI COJep:KaHHs, BK/IOYAIOLIMe MeXIpeAMeTHble CBf3H, KOTOpble MOAPOOHee pPaCKpBLITHI B
TeMaTH4eCKOM IJIaHUPOBaHUH

2 31ecb U Jajiee MPUBOJUTCSA pacliMpeHHBIH epeyeHb J1abopaTOPHBIX pa- 60T U ONBITOB, U3 KOTOPOTO YYUTEb JieJ1aeT
BBIGOP MO CBOEMY YCMOTpE- HUIO U C YYETOM CIMCKA 3KCIEPUMEHTANbHBIX 33JlaHUM, MpejjaraeMbix B pamkax O



o ¢usukKe

JBwxeHne vactul BellectBa CBfI3b CKOPOCTHM JBW)KEHUsl YaCTHL, C TeMIleparypoil BpoyHoBckoe
JBKeHYe, 1ubdy3ns Baanmoel-cTBYe YaCTUL BEIECTBA: NIPUTXKEHUE U OTTAJIKUBAHHE

ArperaTHble COCTOSIHUSI BeLIEeCTBAa: CTPOEHHE TIa30B, XHUAKOCTEHU TBEPABIX (KPUCTATIUYECKHUX) TeJ
B3aMMOCBSI3b MeX[Jy CBOH- CTBaMHU BEILECTB B DPA3HbIX arperaTHbIX COCTOSIHUAX M HMX aTOM- HO-
MOJIEKYJISIPHBIM cTpoeHHeM OCOGEeHHOCTH arperaTHbIX COCTOSI- HUH BOJIbI

Hemoncmpayuu

1 Ha6urogeHne 6poyHOBCKOTO ABMXKeHUs 2 HabsroneHue nuddy3nun

3 HaGroeHue siBJIeHUH, 06'bACHAIOIUXCS MPUTKEHUEM WINOTTAIKMBAaHUEM YaCT UL BelleCTBa

Jlabopamopnsie pabomol u onvimol

1 OneHka fuamMeTpa aToMa METOZOM PsiZiOB (C HCHoIb30BaHUEM doTorpaduii)

2 OmnbIThI 10 HAGJIIOAEHUIO TEMJIOBOTO PACIIMPEHUS I'a30B

3 OnbIThI 10 OGHAPYKEHHIO JEWCTBHUS CHUJ MOJIEKYJISIPHOTO NMPU- TSXKEHUs

Paszpen 3. /IBmKeHMe M B3aUMO/JeiicTBUe TeJl

MexaHu4eckoe ABMKeHHe PaBHOMepHOe M HEpaBHOMEPHOe J1BU- keHHe CkopocTh CpesiHsIsi CKOPOCTh NPU
HepaBHOMEPHOM JIBHKe-HUW Pac4éT Iy T 1 BpeMeHH [IBIKEeHUS

fIBnenune uHepnuu 3aKOH MHePIMK B3anMopelicTBYe Tesl Kak NPUYMHA U3MEHEHUsS] CKOPOCTH JBIXKEHHUs
Tes1 Macca Kak Mepa HHEPTHOCTHU TeJia [lsoTHOCTB BeliecTBa CBA3b IVIOTHOCTH C KOJIU- Y€CTBOM MOJIEKYJI B
e/lJMHHULe 00'bEMA BellleCTBa

Cra KaK XapaKTepUCTHKA B3auMojelcTBus Tesn Cuia ynpyro- cTH M 3akoH ['yka WUsmepeHue cuibl ¢
MOMOILbI0 IHUHAMOMETpa f1B-JIeHHe TATOTEeHMs U cuia TskecTH Cula TSKECTH Ha JpyTrHXx Iia- Hetax (MC)
Bec Tena HeBecomocTb CiiokeHHe cHJI, HapaBJ/IeH- HbIX 10 OAHOW NpsiMoi PaBHozedcTByomas cui Cuta
TpeHus: TpeHUe CKOJIBXKEHHUS U TpeHHe oKosi TpeHue B npupo/ie U TexHuke (MC)

Hemoncmpayuu

1 HaGurofeHre MeXaHUYECKOTO ABM)KEHHS TeJla

2 H3mepeHHe CKOPOCTH NpsiIMOJMHEHHOTO ABM>KeHUs 3 HabGrofeHNe siBJIeHUs] HNHEPLUU

4 HabGuso/ieHre U3MEHEHNs CKOPOCTH ITpY B3auMo/ielicTBru Tes1 5 CpaBHEHHeE Macc 10

B3aMMO/IEMCTBHIO TeJ

6 CyioxkeHHe CUJI, HallpaBJIEHHBIX 110 OLHOW IPSAMOU

Jlabopamopnsie pabomol u onvimol

1 OmpesiesieHHe CKOPOCTH pPaBHOMEPHOTO [IBMXKeHUs (LIapHKaB MKUAKOCTU, MOJIEJH 3JIEKTPUIECKOTO
ABTOMOOWJII U'T T )

2 OnpejesieHue cpefHel CKOPOCTH CKOJIbXKEHHUsI OpycKa WJIM Ila-pUKa 0 HAaKJOHHOM MJI0CKOCTH

3 OmnpejeneHure IOTHOCTH TBEPIOTO TeJa

4 OnbIThl, IEMOHCTPUPYIOLIKE 3aBUCHMOCTh pacTsKeHUs1 (Zie- ¢popMaluu) MpyKUHbI OT MPHUJIOMKEHHOH
CUJIBI

5 OmbITHI, IEMOHCTPUPYIOIHE 3aBUCUMOCTh CHJIbI TPEHHUS CKOJIb- MKEHUsI OT CHUJIbI JIaBJIEHUs U XapaKTepa
COMPUKACAIOIIUXCS T0- BEPXHOCTEH

Pasges 4. /laBjieHHe TBEPAbIX TeJl, }KUJKOCTEH U ra3oB

JaBsiennie Cioco6bl YMEHbBIIEHUS U YBeJIUIeHU AaBiaeHus /[aB- jeHne raza 3aBUCUMOCTb JIaBJIEHUS Ta3a
oT 00b€Ma, TeMnepaTypsl [lepesada gaBieHus TBEPABIMHU TeJIaMU, XKUJIKOCTSIMA U ra3aMH 3akoH [lackass
[IlHeBMaTHYeCKHe MallWHBI 3aBHUCUMOCTb JaBJie- HUS XKUAKOCTHU OT IIy6GHHBI [HApocTaTHiecKUi napaZjoKkc
Co06- marouiuecs cocyabl ['uapaBandecKkre MeXaHU3Mbl

Atmocdepa 3emusn u atMochepHOe AaByieHHe [IpUUMHBI Cyle- CTBOBAaHHUS BO3AYLUIHON 000JI0YKH 3eMJH
OnerT Toppuuesin U3- MepeHue aTMocdepHOTo JAaBjieHHS 3aBHCUMOCTb aTMOCPepHOro [AaBJIeHHUS OT
BBICOTHI HaJl YpOBHEM Mopsi [IpuGophI 11 u3MepeHUst aTMOCHEPHOTro JAaBIEHUS

JlelicTBHE KUJKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJI0 BhITas- KMBatouas (apxumeZoBa) Cujia 3aKoH
Apxumepa [lnaBanue Tes1 Bo3gyxoniaBaHue

Hemoncmpayuu

1 3aBuCHMMOCTH JaBJieHUs rasa oT TeMIepaTypsl 2 [lepesaya JaBaeHUs KULKOCTBIO U



ra3om

3 Coobmaromuecs cocyabi4 I'napaBandeckuii mpecc

5 IposiBneHue felcTBUS aTMOCHEPHOTO AaBJIEHUS

6 3aBUCUMOCTb BBITAJIKHBAKILEH CUJBI OT 00'bEMA MOrPYKEHHONYACTH TesIa U IJIOTHOCTH XXKUJIKOCTH

7 PaBeHCTBO BBITAJIKUBAKOLIEN CUJIBI BECY BBITECHEHHOM KU /IKO-CTH

8 YcyioBHe m1aBaHUs TeJl: IJIaBaHUE UJIK MIOTPYKEHUE TeJl B 3a-BUCUMOCTH OT COOTHOLIEH UsI
MJIOTHOCTEH TeJsla U XKUAKOCTH

Jlabopamopnsie pabomol u onvimol

1 UccnepoBaHre 3aBUCUMOCTH Beca TeJia B BOZIE OT 00'béMa MOTPY- )KEHHOU B XKUJIKOCTb YaCTH TeJsa

2 OnpeJesieHre BbITAJKUBAIOLIEN CUIIbI, [leCTBYIOILEN Ha TeJlo, NOTPYKEHHOE B KU JKOCTb

3 [IpoBepKa HE3ABUCUMOCTH BBITAJKHUBAIOILEH CUJIbI, IEWCTBYIO- IEH HA TEJIO B XKUAKOCTH, OT MaCChl Tej1a

4 OmbBITHI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTb BbITAJTKUBAKOIEH CUJIBI, ZeHCTBYIOLIEN HA TEJIO B XKUJIKOCTH,
OT 00'béMa MOTPY- }KEHHOU B KU/JKOCTb YaCTU TeJIa U OT MJIOTHOCTH XKUJKOCTH

5 KoHcTpyupoBaHHe apeoMeTpa HWJM KOHCTPYHpPOBaHHUE JIOAKH U ONpeJiesieHUe €€ rpy30moqbEMHOCTH

Paszpen 5. Pa6oTa 1 MOIHOCTb. JHEpPrus
MexaHundeckast paborta MOIIHOCTB
[IpocTble MeXaHHU3MBI: pblyar, 60K, HaKJOHHAs MJIOCKOCTh [IpaBuJio paBHOBecHs pbryara [IpuMeHeHne
IpaBUJIa paBHOBECHS pbluara K 6J10Ky «30Ji0Toe nmpaBuio» MexaHukH KI1/| mpocTeix MexaHusMoB [lpocTeie
MeXaHHU3MbI B GBITY U TEXHUKE
MexaHudeckasi 3Hepruss KuHeTHyeckass M NOTeHLMasJbHas 3Hep- rus [lpeBpalieHue oJHOTO BUAA
MeXaHHW4YeCKOH S3HEPTUH B Ipyrod 3aKOH COXpaHEHHUs 3HEPTUH B MEeXaHHUKe
Hemoncmpayuu
1 IlpuMepbI NPOCTHIX MEXAHU3MOB
Jlabopamopnsie pabomsl u onvimol
1 OnpepesieHre paboThI CUJIBI TPEHHUS NPH PABHOMEPHOM J[IBHXKe-HHUHU TeJIa 110 TOPHU30HTATbHOU
MOBEPXHOCTH
2 UccnenoBaHue ycaoBUuil paBHOBecus pbiuara3 Usmepenue KII/l HakyoHHOM
IJIOCKOCTH
4 V3yyeHr e 3aKOHA COXpaHEH U] MEXaHUYECKO M 3HepTHH

8 knacc

Pa3zen 6. TensioBble IBJICHUA

OCHOBHbIe MOJIOXKEHHUsI MOJIEKYJISIPHO-KHUHETUYECKOW TeOpUM CTpPOeHUs BellecTBa Macca M pasMepsl
aToMOB U MoJieKysJ OMNbIThl, NMOATBEPXKJAIOIIME OCHOBHBbIE MOJIOXKEHUS] MOJIEKY/ISIPHO-KUHETHYe- CKOM
TEeOpUHU

Mogenu TBEpJOTO, KUAKOTO M ra3006pa3HOro COCTOSIHMU Belle- cTBa Kpucrasindeckue u aMop¢HbIe
Tesja O6bSICHEHHE CBOMCTB Ta30B, XKUJKOCTEH W TBEPZABIX TeJ HAa OCHOBE IOJIOXKEHHUH MOJIEKY- JISIPHO-
KHMHeTHu4ecKol Teopur CMayMBaHUe U KaNUJUISIpHbIE siBJie- HUA TemnsioBoe pacCliMpeHUe U CKaTUe

Temnepartypa CBsi3b TeEMIEPATYpPhI CO CKOPOCTHIO TEMJIOBOrO JiBU- YKEHHUS1 4aCTUL],

BHyTpeHHsis1 sHeprusi CocoObl U3MEHEHUs1 BHYTpPEHHeH 3Hep- MH: TeIUIoNepejaya M COBeplUeHHe
paboThl Buzbl Temonepesadyy: TEMIONPOBOLHOCTh, KOHBEKIHS, U3/TyY€EeHUE
KosnmyecTBo TemnoThl YaenbHas TEIJIOEMKOCTD BelllecTBa Te-MI006MeH U TEMJIOBOE paBHOBECHE
YpaBHeHHe TemnioBoro 6asaHca [laB/ieHHe U OTBepJZeBaHHe KPUCTA/UIMYECKUX BEIeCTB Y[esb- Has
TemJoTa IJaBjeHus [lapoo6pa3oBaHue U KoHAeHcanus Vicna-penue (MC) Kunenue YaenbHas Tensiora
napoo6pa3oBaHusi 3aBU-CUMOCTb TEMIIEPATYPhl KUIEHUSI OT aTMOCHEepHOTro JaBJjeHHUs
Buia>kHOCTB BO3/yXa
JHeprus TOIIMBA YJesbHasl TEIJIOTA CrOPAaHUS
[IpuHLMIBI paGoThl TemnoBbIX ABurareseidl KII/l TensoBoro aBuraress TemioBble ABUTaTe/H U 3allUATa
oKpy»arouiei cpebl (MC)
3aKO0H COXpaHEeHUs U NpeBpalleHUsl JHEPTHUH B TEIIOBBIX Mpo- Leccax (MC)



Hemoncmpayuu
1 Ha6uroaeHne 6poyHOBCKOTO ABMXKeHUs 2 HabsroneHue nuddy3nu
3 Ha6nroieHre fiBJIeHUH CMAayMBaHUA M KalWJUISIPHBIX SIBJIE-HUU
4 Ha6JuirofeHue TENIOBOIO paCIMPeHUs Te
5 HM3meHeHMe JaByieHNs ra3a Ipy U3MeHEHUH 06'bEMa U HarpeBa-HUM WM OXJIAXK/ EHUH
6 [IpaBuJa N3MepeHHUs TeMIlepaTypbl 7 Bujbl Tenionepeadu
8 OxJyax/JeHHe NpU COBepLIEHUN PaBOTHI
9 HarpeBaHue npH COBEPIIEHUHU paboThl BHEIIHUMU cuiaMu 10 CpaBHEHUE TETIOEMKOCTEH
Pa3/IMYHBIX BEIECTB
11 HaGurofeHre KUIIeHUs
12 HaGuto/ieH1e NOCTOSIHCTBA TEMIIEPATYpPhl NIPH MJIaBjaeHUH 13 Mogiesn TeIJIOBBIX JBUTaTe1eH
Jlabopamopnsie pabomsl u onvimol
1 OnbITHI IO O6HAPYKEHUIO JEACTBUS CHJI MOJIEKYJISPHOTO NPU-TSXKEHUS
2 OnbITHI 10 BBIPAIIMBAHMIO KPUCTAJIJIOB TIOBAPEHHOM COJIM UIMcaxapa
3 OnbITHI 10 HAGJIIOLEHHIO TENJIOBOTO PACLIMPEHUS Ta30B, XU -KOCTEH U TBEPBIX TeJ
4 OmpepesneHue AaBJeHUs BO3/yXa B 6a/JIOHE IINPULA
5 OnbITHI, eMOHCTPHUPYIOLIME 3aBUCHMOCTb [JaBJIEHHsI BO3/AyXaoT ero 06'béMa 1M HarpeBaHUs WIH
OXJIKAEHUs

6 [IpoBepka runoTe3bl JUHEHHONW 3aBUCHMOCTH JJIMHBI CTOJOMKAXKHUAKOCTH B TEPMOMETPHUYECKOH TPy OKe
OT TeMIlepaTypbl
7 HabusrojeHue M3MeHeHUsI BHYTPeHHeH 3HEPTHM Tesla B pe3y/ib-TaTe Tellonepesaydr U paboThl BHELIHHX
cun
8 UcciejoBaHue siBJIeHUs TENJI006MeHA PY CMEINBAaHUH X0-JI0AHON U ropsiued BOJbI
9 OnpesesneHye KOJMYECTBA TEIVIOTHI, IOJYYEHHOTO BOJOH NPUTEIIOOOMEHE C HarpeThIM
MeTa/JINYEeCKUM LIUJINHPOM
10 OnpepeneHue yaenbHOU TeII0EMKOCTH BeltecTBa 11 HccinenoBaHue npolecca
WCrapeHus
12 OnpefeneHre OTHOCUTEbHOM BAAXHOCTU Bo3ayxa 13 OnpeJiesieHue yae/IbHOU TENJIOThI
IJIABJI€HUS JIbJA

Pa3ges 7. d1eKTpUYeCKUEe M MarHUTHbIE SIBJI€HUS

JsekTpusauus Tes JlBa poja 3JIEKTPUUECKUX 3apsiiloB B3auMo- fAelicTBHe 3apsDKEHHBIX TeJl 3aKOH
KysioHa (3aBUCMMOCTb CHJIbI B3aMMOJI€HCTBUS 3apsKEHHBIX TeJ OT BeJHUYHMHBI 3apsiJIOB U PaccTo- sSHUSA
MEXJy TeJIAMH )

JJiexkTpuyeckoe nosie HanmpsokEHHOCTb 3JIEKTPUYECKOTO MoJisi [IpUHIMI Cynepno3uLMU 3JIEKTPHUYEe CKUX
noJieil (Ha Ka4eCTBEHHOMYPOBHE)

HocuTenn 3/eKTpUYECKUX 3apsAf0B IJeMeHTAapHbIM 3JIeKTpU4ye- CcKui 3apsag CTpoeHue arToma
[IpOBOAHUKH U AM3JIEKTPUKH 3aKOH COXpAaHEHUS 3JIEKTPUIECKOTO0 3apsa

JJIeKTPUYECKUH TOK YCJIOBHS CyLIeCTBOBAaHHUS 3JIEKTPHYECKOTO TOKA MCTOYHHMKH MOCTOSIHHOTO TOKa
JefiCTBUSL 2JIEKTPUYECKOrO TOKA  (TelJoBOe, XUMHUYECKOe, MAarHuTHoe)  JJIEKTPUYECKUH TOK B
YKUAKOCTSX U ra3ax

Jsektpuueckas Lenb Cuja Toka JyeKTpuyeckoe HanpsikeHHe CONpPOTHBJIEHUE MPOBOJHUKA YebHOE
CONpPOTHUBJIEHHE BelllecTBa 3akoH OMa s yyacTka nenu [locieioBaTe/IbHOE U apasljieIbHOE COeJUHEHHE
HPOBO/IHUKOB

PaGoTa W MOLIHOCTH 3JIEKTpUYECKOro Toka 3akoH /hxoynsi— JleHua JJieKTpUYecKHe LEend U
HOTPEOUTENH 3JIEKTPUIECKOH 3Hep- I'MU B 66ITy KopoTkoe 3aMbIkaHMe

[locTosiHHBIE MarHWThbl B3auMojelcTBHe NMOCTOSIHHBIX MarHu- TOB MarHUTHoe 1nosie MarHUTHOe moJie
3eMJM U ero 3HauyeHHe [ KU3HM Ha 3emye OmbIT IpcrTesa MarHUTHOe NOJie 3JIEKTPUYECKOTO TOKA
[IpuMeHeHUEe 3JIEKTPOMArHUTOB B TeXHUKe J[ledCTBUME Mar- HHUTHOTO MOJIsi Ha MPOBOAHHUK C TOKOM
JJIeKTpOBUTaTeb NOCTOSIH- HOTO TOKA Vcrosib30BaHMe 3JIEKTPOABUTATE/IEH B TEXHUYECKHUX YCTPOMCTBAx
Y Ha TPaHCIOpTe

OneiTer Papages fB1eHUe 3/1IeKTPOMarHuTHOM MHAYKLUMH [Ipa- Buio JleHua dnekrporeHeparop Crioco6sI



MOJIyY€eHHUs 3JIEKTPHUYe- CKOW SHEPTUH DJIEKTPOCTAHIIMH HAa BO30OGHOBJISIEMBIX UICTOYHHUKAX3HEPTUU
Hemoncmpayuu
1 JnekTpuszanusa Tena
2 /IBa pojia 3JIeKTpUYECKHUX 3apsA/A0B U B3aMMO/JIEHCTBHE 3apsi-KEHHBIX TeJl
3 YcTpo#cTBO U AelicTBUe 3/1eKTPOCKoMa 4 JeKTpocTaTUdecKast MHAYKIUSA
5 3aKOoH coXpaHeHHs 3eKTPUYECKUX 3apsAA0B6 [IpOBOJHUKY U IU3IEKTPUKH
7 MogenupoBaHre CHUJIOBBIX JIMHUH 3JIeKTPUUeCcKOro nmoJisi 8 VcTOUHHMKHM OCTOSTHHOTO TOKA
9 J[leficTBUSA 3JIeKTpUYecKOro Toka 10 JyieKTprUYeCKUH TOK B XXUJKOCTH
11 Ta30BbIl pa3psazg
12 H3MepeHHe CHJIBI TOKA aMIIEPMETPOM
13 HM3MepeHMe 3/1eKTPUYECKOr0 HANPSKEHUsT BOIbTMETPOM 14 PeocraT u MarasuH
COMPOTHBJIEHUI
15 BsanMopeHCTBHE NMOCTOSTHHBIX MarHUTOB
16 MogenupoBaHHe HEBO3MOXXHOCTH pa3/ie/IeHHs 0JII0COB Mar-HUTa
17 MojenupoBaHre MarHUTHBIX N0JIeH MOCTOSAHHbIX MarHUTOB 18 OmnbIT ApcTega
19 MarHuTHOe oJie TOKa JJIEKTPOMarHuT
20 JleiicTBMe MarHUTHOTIO NOJISI HA MPOBOJHUK C TOKOM 21 J/1eKTpoJBUTraTe b IOCTOSIHHOTO
TOKa
22 HccnepoBaHue sIBJEHUS 31€KTPOMAarHUTHOW UHAYKIHUM.
23 Onbrtel Papages
24 3aBUCHMOCTD HANpaBJIeHUs] HHAYKIMOHHOTO TOKA OT YCJOBHHEro BOSHUKHOBEHHUS
25 JjeKTporeHepaTop MOCTOSIHHOTO TOKa
Jlabopamopnsie pabomsl u onvimol
1 OnpITEI IO HAGJMIOJEHUIO 3JIEKTPU3ALUM Tesl UHAYKIHMEH M MPHCONPUKOCHOBEHUHU
2 UccnepoBaHue AeHCTBUSA 3JIEKTPUUECKOTO MOJISI HA MPOBOJHU-KU U IU3EKTPUKHU
3 C6opka M MpoBepKa paboThl MEKTPUYECKOH LN NMOCTOSHHOTOTOKA
4 Vi3MepeHUe U peTyJIMpOBaHUeE CUJIbI TOKA

5 sMepeHUe 1 peryJnpoBaHue HaPsDKEHNS
6 WccnenoBaHMe 3aBUCHMOCTH CHJIbI TOKA, UAYILErO Yepe3 pe- 3UCTOpP, OT CONPOTHBJIEHHUS PE3UCTOpA U
HanpshKeHHs Ha pe3u- CTope
7 OmnbIThI, JEMOHCTPUPYIOLIME 33aBUCHUMOCTb 3JIEKTPUYECKOTO CO- MPOTHUBJIEHHS NPOBOJAHHUKA OT €ro
JUIMHBI, IJIOLIA/IN TIoTleped- HOro CeYeHHsl U MaTepHaa
8 [IpoBepKa nMpaBuIIa CJI0KEHHUsT HANIPSKEHNUH NPY NOC/Ie[0Ba- TeJbHOM COeJUHEHUH JIByX PE3UCTOPOB
9 [IpoBepKa nMpaBuJIa AJIsI CUJIbl TOKA NPH NapaJiieIbHOM COe/iU- HEHUH PE3UCTOPOB
10 OnpenesieHre pabOThI 3JIEKTPUUECKOI0 TOKA, UJYIIET0 Yepe3 pe3uCTop
11 OnpepneneHve MOIIHOCTH 3JIEKTPUYECKOI'O TOKA, BbIAEISIEMOM Ha pe3ncTope
12 UccneoBaHrEe 3aBUCUMOCT Y CHJIBI TOKA, UAYILEro Yepes JIaM- [T0YKY, OT HaNpsDKEHUs Ha HeH
13 Onpepenenue KI1/ HarpeBaTens
14 UccneoBaHMEe MarHUTHOTO B3aMMO/Ie ICTBUS 110 CTOSTHHBIX Mar- HUTOB
15 H3y4yeHre MarHUTHOIO TOJISl TOCTOSIHHBIX MAarHUTOB TP UX 00'beJMHEHUH U Pa3/ieJIeHUH
16 UccnenoBaHre AeHCTBUSA 3IEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY
17 OnbITh], EMOHCTPUPYOLIYE 3aBUCUMOCTh CHJIbl B3aUMOJI€H- CTBUSI KAaTYLIKM C TOKOM M MarHuTa OT
CUJIBI TOKA U HANpaBJie- HUSI TOKA B KaTYLIKe
18 H3ydeHue AelCTBUSA MAarHUTHOTO MOJIsl HA NPOBOJHUK € TOKOM 19 KoHCTpyHMpoBaHHE U HU3ydyeHUE
paboTe! anekrpozasurares 20 Usmepenue KI1/ asnekTpoBUraTeIbHOW YCTaHOBKHU
21 OmbITBl NO HCC/AEJOBAaHUIO SIBJEHHS] 3JIEKTPOMAarHUTHOM HHJAYK- LMU: HCCIef0BaHME W3MeHEeHHH
3HaYeHMs M HalpaBJIeHUsI MH- AyKIMOHHOTO TOKa

9 knacc

Pa3aes 8. MexaHM4YeCKHE IBJIEHUS

MexaHnueckoe ABUKeHHe MaTepuanbHas Touka CucreMa oOT- cyéTa OTHOCUTENBHOCTb MEXaHHUYeCKOTO
JBXKeHHs1 PaBHOMepHoe NpsIMOJIMHENHHOe [BUXeHHe HepaBHOMepHOe MNpSMOJIMHENHOE [JBHU- >XeHUe



Cpe,[[HﬂH W MTHOBEHHAf CKOPOCTb TeéJila IPpU HEPAaBHOMEP- HOM ABUXKEHHHN

YckopeHne PaBHOyCKOpeHHOe NpsIMOJIMHEeHHOe ABrKeHHe CBo- 60jHOe nasienre OnbiThl ['annies

PaBHOMepHOe JBHKeHUeE 110 OKPYKHOCTH [leprof 1 yacToTa 06- paueHus JInHelHast U yryioBasi CKOPOCTH
LleHTpOCTpeMUTENBHOE YCKOPEeHUE

[TepBoliii 3akoH HbtoToHa BTopoii 3akoH HeroToHa TpeTuii 3a- koH HbroToHa [IpuHLUNI Cyneprno3nuuy CUJI

Cuna ynpyrocrtu 3akoH ['yka Cuiia TpeHUA: CUJla TPeHHUs CKOJIb->KeHUs, CUJIa TPEHUA NOKOS, Apyrue BUbI
TpeHus

Cra TSHKECTH W 3aKOH BCEMHPHOIO TATOTEHMsI YCKOpeHHe CBO- 60JHOro mafieHus JIBMiKeHHe IJIaHeT
BokpyT CosHia (MC) [lepBasikocMHuyeckast CKOpocTb HeBecoMOCTb U Eperpy3Ku

PaBHOBecre MarepuasbHOW TOYKHM AGCONMIOTHO TBEpAOe Teso PaBHOBecue TBEpJOro Tesna C
3aKpeI/IEHHOH 0Cbl0 BpalleHUs Mo- MeHT cuibl LleHTp TaxecTH

Wmnynsc Tena H3meHeHue wumnysbca HMnysbc cuibl 3aKOH COXpaHeHMs HMIyJbca PeakTuBHOe
nBmwxenue (MC)

MexaHu4eckasi pa6oTa ¥ MOIHOCTb PaGoTa CHJI TSKECTH, YNIPY-TroCcTH, TpeHUsi CBSI3b SHEPTUHU U PAbOTHI
[loTeHnMabHAA 3HePrUd Tesa, NOAHATOTO HaJ NMOBEPXHOCTBIO 3eMJU [loTeHLManbHas 3Hep-TUs CKaTON
npy>kuHbl Kunetndeckas sHeprus TeopeMa 0 KMHe- TUYECKOM 3Hepruy 3aKOH COXpaHEHUS MeXaHU4eCKOn
JHepruu

Hemoncmpayuu

1 HaGusrojeHre MexaHU4€eCKOT0 IBMXKEHHS Tesla OTHOCUTEIbHOPA3HbIX TeJI OTCYETA

2 CpaBHeHMe MyTeld U TPAeKTOPUH [BWKEHHUS OJHOTO U TOrO >KeTesa OTHOCHUTEJBHO Pa3HbIX TeJ OTCYETa

3 U3MepeHHe CKOPOCTH U YCKOPEeHUA NPSAMOJHMHENHOTO ABIXKe-HUS

4 HWccnepoBaHMe NMPU3HAKOB PaBHOYCKOPEHHOro ABHKeHUsA5 HaburofeHue BIKeHUs Tesla Mo
OKPY>KHOCTHU
6 HaGusrofieHMe MeXaHMYEeCKHUX SIBJIEHWH, NPOUCKOAAIIMX B CU- cTeMe oTcuéra «Tesexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM/IBM?)KEHUH OTHOCUTEIbHO KabrHeTa PU3NKU
7 3aBUCHMOCTb YCKOPEHHMA TeJla OT MacChl TeJa U JeHCTBYLelHa HeTO CUJIBI
8 HabGsrozeHre paBeHCTBA CUJI IPY B3aMMoAeicTBUM Tesl 9 U3aMeHeHMe Beca TeJia Ipy
YCKOPEHHOM [IBH>)KeHUH
10 Ilepemaya umnyJbca NpPYU B3aUMOJENUCTBUU TeJl
11 IIpeo6pa3oBaHMs S3HEPTUM NPU B3aUMOJAENCTBUHU Te
12 CoxpaHeHHe UMILyJibCa MPU HEYIPYTOM B3aUMOJAENUCTBUU

13 CoxpaHeHHe UMNYJIbCA MPU a6COJIIOTHO YHOPYTOM B3aWMOJIeH-CTBUH
14 HaGso/ieHre peaKTUBHOTO JIBHKEHUS
15 CoxpaHeHHe MeXaHUYeCKOUW 3HEPTUHU MPU CBOGOAHOM najieHHUU 16 CoxpaHeHHe MeXaHUYeCKOH
SHEPIrUM P JBWKEHWU TeJa IO
JledCTBUEM HPY>KHUHBI
Jlabopamopnsie pabomol u onvimol
1 KoHcTpyrpoBaHMe TpaKTa [Jyisl pa3roHa W JAaJbHEHIIEero paBHO- MEPHOIrO JABM)KEHHs IIapuKa WU
TeJIeXKKH
2 OnpepesieHne cpeJjHEH CKOPOCTH CKOJIBXEHHUS OpycKa WM [JBU- JKEHHS LIapHKa 110 HAKJIOHHOH
IJIOCKOCTH
3 OnpefesieHre yCKOPEHHUs TeJla IPU PAaBHOYCKOPEHHOM [IBH>Ke- HUU 110 HAKJIOHHOH IJIOCKOCTH
4 VccnepmoBaHWe 3aBUCHMOCTH NMYTH OT BPEMEHH IPHM PAaBHOYCKO- PEHHOM JIBIPKEHHWU 6e3 HauyaJIbHOM
CKOPOCTH
5 IlpoBepka rumoTe3bl: €eCIM TPH PABHOYCKOPEHHOM [IBIDKEHHM 06e3 HadaJbHOHW CKOPOCTH MyTH
OTHOCATCS KaK PsiZi HEYETHBIX YHCeJl, TO COOTBETCTBYIOIME NPOMEXYTKH BPEMEHH OJMHA- KOBBI
6 UccnenoBaHre 3aBUCHMOCTH CHJIBI TPEHUSI CKOJIBXEHHSI OT CH-JIbl HOPMaJIbHOTO AaBJI€HUS
7 Omnpepenenve ko3dduureHTa TpeHUs cKoJIbXeHHUs 8 Onpe/iesieHUe )KECTKOCTH NPYKUHbI
9 OnpefeneHue paboThl CUJIbl TPEHHUS IPH PABHOMEPHOM /[IBHIKe-HUH TeJla 110 TOPU30HTAJIbHON
MOBEPXHOCTHU
10 OnpegneseHue paboThl CHJBI YIPYroCTH NPHU HOLBEMe TIpy3ac UCHOJb30BAaHHEM HEIOJBH)XKHOTO U



MIO/|BMXKHOTO GJIOKOB
11 U3y4eHHe 3aKOHA COXpAHEHHs S3HEPTHUHU

Paszaen 9. MexaHu4ecKue KoieGaHus U BOJTHbI
Kosne6GarenbHoe pBmxeHre OCHOBHBlE XapaKTEPUCTUKH KoJieGa- HUU: NMEPHOA, YacCTOTa, aMIUIMTYJa
MareMaTH4YecKHi U NPYKUH- HbIA MasiTHUKH [IpeBpalleHre 3HEPTHU PU K0JIeGaTebHOM JIBU- XKEHUH
3aTtyxatouiye Kosie6aHus BoiHyKeHHbIe Kosle6aHust PesoHaHC MexaHnyeckue BosiHbl CBOMCTBa
MeXaHH4YeCKUX BOJIH [Ipo- Jo/ibHBIE W MONepevyHble BOJIHBI JJIMHA BOJIHBI U CKOPOCTb €€ pac-
HNpoCTpaHeHUs1 MexaHHUYeCKUe BOJIHBI B TBEPAOM TeJie, CelicMUye-
ckue BoJsiHbl (MC)
3Byk ['poMKOCTb 3ByKa ¥ BbicoTa ToHa OTpakeHH e 3ByKa UH- ¢pasByK U yIbTPa3ByK

Hemoncmpayuu

1 Ha6usofieHre KoJieGbaHUM Tesl MOJ JeHCTBUEM CHJIbl TSXKECTHH CHJIBI yIPYTOCTH

2 HaGmromeHue Koyie6aHU rpy3a HA HUTH U Ha npykuHe 3 HabJirojeHre BBIHYK/Ie HHbIX

KoJIeOaHUH U pe30HaHCca

4 PacnpocTpaHeHUe NPOJOJIbHBIX U TOIMEpPeYHbIX BOJH (Ha MOJe-JH)

5 HabGsroeHre 3aBUCUMOCTH BbICOTBI 3BYKa OT YaCTOTHI 6 AKYCTUYECKHIA pe30HaHC

Jlabopamopnsie pabomsl u onvimol

1 OmnpejesieHHE YAaCTOTHI U TEPUO/A KOJIEOAaHUHM MaTeMaTH4 eCKO- r'0 MasiTHHKA

2 OnpeJiesieHre YaCTOThI U NEPUO/ia KOJIe6aHU U IPY>KUHHOTO Ma- STHUKA

3 HccnenoBaHue 3aBUCHMOCT Y EPHO/IA KOJIEOAHUH NMOABENIEHHO- TO K HUTH IPy3a OT AJIMHbI HUTH

4 WccnenoBaHue 3aBUCUMOCTH IEPUO/A KOJIe6aHUH IPYKMHHOTOMAsATHUKA OT MacChl Irpy3a

5 [IpoBepKa HE3aBUCUMOCTH NepHO0Ja KOJIeOaHUH IPy3a, o/Be- EHHOTO K HUTH, OT MacChl rpy3a

6 OnbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh IEPHO/A KOJIe0AHHUH MPYKMHHOTO MasiTHHKA OT Macchl Ipy3a
Y KECTKOCTH TPY-KUHBI

7 W3mepeHue yCKOpeHHsI CBOOOHOTO Maie HUS

Paszen 10. 3/1eKTPOMarHUTHOE NOJIe U 3JIEKTPOMArHUTHbIE BOJTHBI
JJIEKTPOMAarHUTHOe TMoJie JJIEKTPOMarHUTHble BOJIHBI CBOWCTBA 3JIEKTPOMarHUTHBIX BoJH Illkasa
3JIEKTPOMAarHUTHBIX BOJIH M- 0JIb30BaHUe 3/IEKTPOMArHUTHBIX BOJIH JIJIST COTOBOU CBSI3U

JyeKkTpoMarHuTHast npuposa ceeta CKOpocTh cBeTa BosIHOBBIE CBOKCTBA CBETA

Hemoncmpayuu

1 CpoiicTBa 3/IEKTPOMarHUWTHBIX BOJIH 2 BoJIHOBBIE CBOMCTBA CBETa

Jlabopamopnyvie padomvr u onvimol

1 W3y4eHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOLIbI0 MO-6UIBHOTO TesiedoHa

Pa3zgen 11. CBeTOBbIE SIBJIEHUS
JlydaeBasi MoJiesib cBeTa HcrouHuku cBeta [IpsiMosiMHelHOe pac-mpocTpaHeHue cBeTa 3aTMeHus CosHOA
u Jlynsl OTpaxxkeHue cBe- Ta [Is10cKoe 3epKasio 3aKOH OTPa’KeHUs CBETA

[IpesomyieHne cBeTa. 3aKOH NpesJOMJIeHUs cBeTa. [loJiHOoe BHY- TpeHHee OTpa)keHHe CBeTa.
HWcnosib30BaHMe OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKHX CBETOBO/AX.

Jlunza. Xog sydeit B 1uH3e. OnTHyeckas cucreMa ¢oToanmnapa- Ta, MUKpockona U Tesneckona (MC). ['na3
KaK ONTUYeCKast CucTeMa. ByiM3opykocThb U abHO30PKOCTb.

Pasnoxxenue 6esoro cBeta B crekTp. OnbITel HbioToHA. Ci103Ke- HUe CeKTpaJIbHbIX IBETOB. [lucnepcus
cBeTa.

Hemoncmpayuu

10 [IpssMo/IMHEHiHOEe pacnpOoCTpaHeHUe CBeTa.

11 OTpaxkeHue cBeTa.

12 [lonyyeHne M300paKEHUH B IJIOCKOM, BOTHYTOM U BBINYKJIOM3€epKaJlax.

13 [IpesioMsieHUe cBeTA.

14 OnTHU4YeCKHUHA CBETOBO/I,.

15 Xog y4el B cobUparoLiei JIMH3E.

16 Xop s1y4yeil B paccerBaoLLe JIMH3eE.



17 llonyyeHne n306pakeHU A C IOMOILBIO JIMH3.
18 [lpuHuMn felicrBUsA ¢doToanmapata, MUKPOCKONA M TeJIeCKO-Ta.
19 Mogenb riasa.
20 PassoxxeHHe 6esloro cBeTa B CHEKTD.
21 TlosyyeHue Gesoro cBeTa NpH CJIOKEHHUU CBETA Pa3HbIX [[BETOB.
Jlabopamopnsie pabomsl u onvimol
22 WccnefoBaHye 3aBUCMMOCTH YTJ1a OTPAXKEHHs CBETOBOTO JIy4aoT yTJ/Ia MaZeHusl.
23 MisyueHHre xapaKTepUCTHUK U306pakeHUsI IpeiMeTa B IIJIOCKOM3epKaJle.
24 WccnefoBaHye 3aBUCHUMOCTH yTJIa MPeJOMJIEHHS CBETOBOTO JIy-4a OT yIJa aJieHHs Ha rpaHuLe
«BO3/AyX—CTEKJION.
25 Tlony4yeHne n306paKeHUH € MOMOLIbI0 COGUPAIOIIEN JIMH3BI.
26 OnpezneneHre GOKYCHOTO PACCTOSIHUS U OMNTHYECKOHN CUJIBI CO-6HUpaArOIe IMH3EI.
27 OnbITHI IO Pa3JIOKEHUIO OEJIOro CBETA B CIEKTD.
28 OmbITHI 110 BOCTIPUSATHIO L{BETa NMPeAMETOB IIPH UX HAOJII0AeHUH Yepes [[BeTOBbIe PUIbTPHI.

Pa3zaes 12. KBaHTOBBIE SIBJICHU S

OnbrThl Pesepdopia v muiaHetapHast MoJiesib aToMa. Mozesb ato-Ma Bopa. Ucnyckanue u morsionieHue
cBeTa aToMOoM. KBaHTEI. JIu- HeH4aTble CIEKTPHI.

PagnoakTuBHOCTD. Asbda-, 6eTa- U raMMa-usiaydeHus. CTpoe- HUe aTOMHOrO siipa. Hyk/ioHHas Mozesb
aToMHOro sapa. U3oTomsl.

PaguoakTuBHBIe npeBpalnenus. [lepros nosypacnazia aTOMHBIX sIZEp.
flnepHble peakiuu. 3aKOHBI COXpaHEHHsI 3apsiZJ0BOT0 U MacCOBO-T'0 YK CeJl. JHEPTHUS CBA3U aTOMHBIX s1/iep.
CBs13b Macchl ¥ 3HepTUU. Peak1iny cuHTe3a U JiesieHus sjep. Ucrounuku sHepruu CostHia v 3Bé3y (MC).
S nepHast sHepreTukKa. [lelicTBUS paJHOAKTHUBHBIX U3Jy4YeHUH HaKUBble opraHusMsl (MC).
Hemoncmpayuu
29 CrieKTpbl U3JIy4YeHHUs Y NOTJIOILeHUs.
30 CieKTpbl pa3/IMYHbIX I'a30B.
31 CnekTp BoZOpOJa.
32 HabsrozieHue TPeKOB B KaMepe BuibcoHa.
33 PaboTa cuéTurKa HOHU3UPYIOLIUX U3y YEHUH.
34 Perucrpanusi u3jJydyeHUs] NMPUPOJHBIX MUHEPAJOB M MPOJYK-TOB.
Jlabopamopnsie pabomol u onvimol
35 Hab6utozieHue CIJIOLIHBIX M JIMHEHYAThIX CIIEKTPOB U3JIy4e-HHUs.
36 ccnefoBaHe TPEKOB: U3MePEHHE SHEPTHUH YaCTHIBI 110 TOP-MO3HOMY Ny TH (110 poTorpadusam).
37 3mepeHne paluoaKTUBHOro QoHa.

IloBTOpUTE/IbHO-0606AIOIINNA MOy /Ib

[IoBTOpUTENbHO-0600AOIMA  MOAYJIb NpeAHAa3HaYeH [JJs CH- CTeMaTU3alMd U 0606LeHHUs
HNpeJMETHOrO COZEePKaHUS U ONBITA AesTeJbHOCTH, IPUOGPETEHHOTO NPU U3YYEHUH BCETo Kypca GU3H- KH,
a TakXe JUisl NOATOTOBKHM K OCHOBHOMY TOCYJapCTBEHHOMY 3K- 3aMeHy Mo GU3UKe AJs 00y4aroLuxcs,
BBIGPABLIMX 3TOT yYeGHBIN NpeaMeT.

HpI/I H3Y4YE€HUU JAaHHOTO MOAYJIA peaU3yrTCAd U CUCTEMATU3U- PYHOTCA BUAbI JE€ATEJIbHOCTH, HA OCHOBE
KOTOPbIX obecrne4yrnBaeTcs AOCTHXKEeHHWE NpeJMETHbIX WU MeTallpeJMeTHbIX MJIAHUPYEMBIX De€- 3yJIbTATOB
O6y‘{eHI/IH, (l)OpMI/IpyeTCH €CTEeCTBEHHO-HAY4YHas 'PAMOT-HOCTb: OCBO€HH € HAYyYHbIX ME€TOJ0B UCCJIEeJOBaHUA
SIBJIEHUH NpUupo- Abl U TEXHHWKH, OBJIAl€HUE YMEHHAMU 00'bSICHATD (l)HBH‘{eCKI/Ie AB- JIeHUd, NMPHUMEHAA
MoJIy4€eHHbI€ 3HAHUA, pellaTb 3da4da4YH, B TOMYHC/IE KA9€CTBEHHbIE€ U SKCIIEpHUMEHTAJIbHbIE.

HpI/IHL[I/IHI/IaJIbHO ,E[eﬂTe.IIbHOCTHbIﬁ XapaKTep AaHHOr'O pa3jesa peaJn3yeTcd 3a C4ET TOro, 4YTO
y4damuecsd BbBINOJIHAKT 3aJaHHUA,B KOTOPbIX UM IpeJJaraeTcd:

6 Ha OCHOBe IIOJIy4eHHbIX 3HAHWH paclo3HaBaTb M HAy4YHO OOBsIC- HATb (QU3NYECKHe SIBJIEHUS B
OKpY>KalolLllel MpHpo/ie ¥ OBCe/|- HEBHOM JKU3HY;

6 MCII0Jb30BaTh HAay4YHble METOJbI MCCIeA0BaHUS (U3UYECKUX SIB- JIEHWH, B TOM 4YHC/Ie JJIs NPOBEPKU
TUIIOTE3 U NOJIyYEHHUs TeOpe- THYECKUX BBIBOJIOB;



6 00'BSCHATh Hay4YHbl€ OCHOBBI HauboJiee BaXKHBIX ,E[OCI'I/I)KBHI/Iﬁ CO- BPEMEHHBIX TeXHOJ’[OFHﬁ, Hanpumep,
MPaKTU4Y€CKOr'o UCIOJb30- BAHHUA PA3JIMIHBIX UCTOYHUKOB SHEPIrMHM HAa OCHOBE 3dKOHaA IIpe-BpallleHHud 1
COXpaHEHHUS BCeX U3BECTHBIX BU/JOB SHEPI'UH.

Kax-c,qaﬂ H3 TEM [OdaHHOTO pa3/jejia BK/IKYA€T 3SKCIEepUMEHTa/JIbHOE HCCIeJ0BaHHUE 0606ma}0mer0
XapakKTepa. Pas,qen 3aBeplaeTcd npoBeJjeHruemM ﬂHaFHOCTquCKOﬁ u OueHO‘{HOﬁ pa6OTbI 3d KypcC 0C-HOBHOM
IIKOJIBI.

NNAHUPYEMBIE PE3YJ1IbTATbl OCBOEHUAYYEBHOIO NMPEAMETA
«OU3UKA>»
HA YPOBHE OCHOBHOI'O OBLUEINO OBPA30OBAHUA

W3syyenue ydeGHoro mnpepmera «®Pusmka» Ha ypOBHE OCHOBHOIO OOLIEro 06Gpa3oBaHUA JOJIKHO
obecrneynBaTh AOCTHKEHHE CIeAyI0- IUX JUYHOCTHBIX, METaNpeJMeTHbIX U MPeJMeTHBIX 06pa3oBaTesb-
HBIX P€3y/IbTaTOB.

JIMYHOCTHbIE PE3Y/IbTATDI

Ilampuomuueckoe gocnumanue:
—IposiBJIEHNE UHTEepeca K MCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUHACKON GU3NIECKOH HAyKH;
—IIeHHOCTHOE OTHOLIEHHE K JJOCTHKEHUSIM POCCUUCKUX Y9€é- HbIX-PU3UKOB.

I'pasicoanckoe u 0yxo8HO-HPABCH 6EHHOE 60CRUMAHUE:

—TOTOBHOCTb K aKTMBHOMY Y4YacCTHIO B OOGCY>KAEHHH OOLIeCTBEHHO- 3HAYMMBIX M 3THUYECKHUX NPO6JEeM,
CBSI3aHHBIX C IPAKTUYECKUM NIPUMEHEHHEM JIOCTHKEHNH QU3UKHY;

—O0CO3HaHWe Ba)KHOCTH MOPaJIbHO-3THY€ECKUX TPUHIUIIOB B Jlesi- TEJIbHOCTH YYEHOTO.

Dcmemuueckoe socnumanue:

—BOCIHPUATHE 3CTETHYECKUX Ka4eCcTB GU3NUECKON HAyKHU: €€ rap-MOHHYHOTO [I0CTPOEHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH. I]ennocmu HayuHo20 no3HAHUA:

—OCO3HaHMEe LEHHOCTH (U3WYECKON HAyKW KaK MOIHOTO HMHCTPY- MeHTAa MO3HaHWS MHpa, OCHOBBI
Pa3BUTHUS TEXHOJIOTUH, Ba&XKHEU-LIEN COCTaBASOLEN KYIbTYpPhI;

—pa3BUTHE HAYYHOH JII0603HATENIbHOCTH, UHTEPECa K UCCIel0Ba- TeNbCKOU JesiTeIbHOCTH.

Dopmupoeanue Kyibmypol 300p06b: U IMOUUOHATLHO2001A20NONYUUA:

—O0CO3HaHWe LeHHOCTH 6e30MmacHoro o6pasa *KU3HM B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpE, BOXKHOCTH
npaBuJl 6e30MacHOTO TOBeje- HUsS HA TPAHCIOPTE, HA [JIOPOrax, C 3JEeKTPUYECKUM U TeIUIOBBIM
0060pyZl0BAaHNEM B ZJOMALIHUX YCJIOBUSIX;

—chOpMUPOBAHHOCTh HaBblKa pedJieKcHH, NMpPHU3HAHHE CBOETO Ipa-Ba Ha OLIMOKY M TAKOTO Ke IMpaBa y
JIpyTOro YeJ0BeKa.

Tpyooeoe éocnumanue:

—AaKTHBHOE y4yaCTHe B peLIeHWM MNpaKTUYecKHX 3ajad (B paMKax CeMbH, LIKOJBI, TOpoAad, Kpas)

TEXHOJIOTMYECKOH M COLIMaJIbHON HAaPaBJIEHHOCTH, TPEOYIOMX B TOM YHCJIe U GU3NUECKUX 3HA- HUH;

—MHTepeC K MPAKTUYECKOMY H3yYeHHI0 TPoQecchii, CBSI3aHHBIXC PU3UKOM.
Dkonozuueckoe socnumanue:

—oOpHeHTalusl Ha NMpUMeHeHHe QU3NYeCKUX 3HAHUH I pelleHus 3aZja4 B 00JIaCTH OKpPY>KaroLIed cpefbl,
MJIAHUPOBAHUS [TOCTYIIKOBH OLIeHKH UX BO3MOXHBIX ITOCJIE/,CTBUH AJI1 OKpY>Kalollel cpe/ibl;

—O0CO3HaHUe IVI06ATBHOT0 XapaKTepa 3KOJIOTUYECKUX MPOOGJEeM U My TeH UX pelleHUs.
Aoanmauyusn 00yuaruiecoca K UIMEHAIOWUMCA YC108U-AM COUUATLHOU U HPUPOOHOIL CPeObl:

—TIOTPeOHOCTh BO B3aWMOJIEUCTBHU TPH BBINOJHEHUH HWCCIAEA0BAa- HUM W TNPOEKTOB (PU3UYECKOH
HaNpaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM [J[PYTHX;

—TOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU Yepe3 MPAKTHYe-CKYI0 JIesITebHOCTD;

—INOTpeOHOCTh B POPMHpPOBAHHWM HOBBIX 3HAHHWH, B TOM 4YHCae (GoOp- MyJIUPOBaTh HJEH, MOHATHS,
TUNOTE3bl 0 QU3NYECKUX O06BEKTAXU SIBJIEHUSX;

—o0co3HaHUe e QULIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEHNB 006J1aCTH QU3HKH;

—IUTAHUPOBAHME CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX GHU3H- YeCKUX 3HAHUK;

—CTpeMJIeHHe aHAIM3UPOBATh U BBISBJIATh B3aUMOCBSI3U IPHUPO- Jbl, 00I[eCTBA U SKOHOMHKH, B TOM YHCJIE
C MCNOJIb30BaHKUEM PU- 3UUeCKUX 3HAHUM;

—OIleHKa CBOMX JEHCTBUH C YY4ETOM BJIMSIHUS Ha OKPYXKAIOUIYH Cpefy, BO3MOXXHBIX TJI0O0ATbHBIX



MOCJAeNCTBUM.

METAMNPEAMETHbBIE PE3Y/IbTATDbI

yHMBepca}'Ibele Nno3HaBaTe/ibHblIE AeﬁCTBMFI

ba3zoevie nozuueckue oeiicmeusn:

—BBISIBJIATh U XapaKTEPU30BaTh CylleCTBEHHbIE MPU3HAKU 00'bEK- TOB (SIBJIEHUH );

—yCTaHaBJIMBATh CyLIeCTBEHHbIN MPU3HAK KIacCUPUKALNH, 0CHO-BaHUs JJIs1 0600I1EHNS U CPAaBHEHUS;

—BBISIBJIATh 3aKOHOMEPHOCTU M MPOTHUBOPEYHUs B paccMaTpuBae- MbIX (aKTaX, JaHHBIX U HAOJIIOJEHUSX,
OTHOCSIIUXCA K QU3NYe- CKUM SIBJIEHUSIM;

—BBISIBJIATh IPUYUHHO-CIE/,CTBEHHbIE CBSI3U MPU U3yYeHUU GU3U-YECKUX SIBJEHUH U MPOLECCOB; [ieaTh
BBIBO/IbI C HCIOJIb30BAHU-€EM JIeAYKTUBHBIX U WHAYKTUBHBIX YMO3aK/JIOYeHUH, BBIABUTATh THIOTE3BI O
B3aUMOCBSI35IX GU3UYECKUX BEJIUIUH;

—CaMOCTOSITEJIbHO BBIOUPATh CIOCO6 pelleHUs1 y4e6HOU pu3nde- CKOU 3aZjaudl (CpaBHEHHE HECKOJIbKUX
BapUaHTOB peLIeHHs, Bbl- 6GOp Haubosiee MOAXOASLIETO C YYETOM CAMOCTOSITEJIbHO BbIJIeJIEH- HBIX
KPUTEPHUEBR).
ba3zoevle uccneoosamenvcrkue oeiicmeus:

—MUCIO0JIb30BaTh BOMPOCHI KaK UCCIe0BATENbCKUNA HHCTPYMEHTIIO3HAHHUS;

—TPOBOJIUTH M0 CAMOCTOSITEJIbHO COCTABJIEHHOMY IUIAHY OMBIT, HE- CJIOKHBIA PU3UUECKUH IKCIEPUMEHT,
He6OoJIbIIOE HCc/leJoBaHUe GU3NIECKOTO SIBJIEHUS;

—OILIEHUBAaTh Ha NPUMEHUMOCTb U JIOCTOBEPHOCTh MHPOPMAIHIO, IIOJYYEHHYI B X0/le UCC/IeJOBaHUS WU
3KCIePUMEHTA;

—CaMOCTOSITEJIbHO GOPMYJIMPOBATH 0000IIEHHUS U BBIBOABI 110 Pe- 3yJIbTaTaM NPOBEeAEHHOTO HAGIIOAEHUS,
OIbITA, UCC/IEIOBAHUS;

—INpPOTHO3UPOBATh BO3MOXKHOE JaJibHeMIee PasBUTHE (GU3UYECKUX IMPOLECCOB, a TAKXKe BbIABUTATh
NpeJoI0XKeHHs] 06 UX PAa3BUTHHB HOBBIX YCJIOBUAX U KOHTEKCTAX.

Paboma c ungopmayueir:

—INpPUMEHSATh Pa3JMYHble METO/bl, HHCTPYMEHTHI U 3alpoChl IPU MOUCKe W O0TOOpe MHGOPMAIUH HJIH
JIaHHBIX C yYETOM MpPEJJI0- )KEHHOU yueOHOU pU3NIECKOH 3a/ja4y;

—aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPNPETUPOBATh UH- POpPMaNMI0 PA3IUIHBIX BHAOB U GOpPM
npeJCTaBJIEHUS;

—CaMOCTOSITEJIbHO BbIOMPATh ONTHUMAJbHYI GOpMy NpezcTaBie- HUS HHGOPMAIMU U HUJLIIOCTPUPOBATH
pelaeMble 33/laY He-CIOKHBIMU CXeMaMHU, AUarpaMMaMy, HHOU rpad UKo 1 X KOM- OMHALHSI MU.

YHMBEpCa/ibHblE KOMMYHMKATUBHbIE AEMCTBUA

Oobwenue:

—B XOZie 06CYXKIeHUs y4e6HOTO MaTepHasa, pe3ybTaToB J1abopa- TOPHBIX paGoOT U NMPOEKTOB 33JaBaTh
BOMNPOCHI 10 CYLIECTBY 00-Cy>KAaeMOi TeMbl U BbICKa3blBaTh UJIE€H, HAlleJIEHHble Ha pelle- HUe 33aJa4d U
nojJiepKaHue 6J1aroXXeaaTeJbHOCTH OOLIEHHS;

—COIOCTABJIATb CBOM CYXXAEHUS C CY>KAEHUSAMH JPYTUX yYaCTHH- KOB AHAJIOra, 0OHAPYKUBATh pa3/HiUe U
CXOJ,CTBO MO3UIIHH;

—BBIPAXaTh CBOK TOYKY 3pEeHHUS BYCTHBIX U MUCbMEHHBIX TEKCTAX;

—yO6JUYHO MNPEeACTABJIATH pPe3yJbTaThl BBINOJHEHHOTO (U3UYECKO- IO ONbITa (3KCHEPUMEHTA,
U CCJIeJ0BaHUs, TPOEKTA).

Cosemecmnan deamenvHocms (compyoHuuecmeo):

—IMOHMMAaTb M MCHOJIb30BAaTh NPEHUMYILECTBA KOMAHAHOM M WHAM- BUAYAJIbHOH PaGOThl NMPH peLieHHH

KOHKpPEeTHOH PU3UIECKON NPOGIEMBI;

—INpPUHMAMATbh [eJIM COBMECTHOH [esiTeJIbHOCTH, OpPraHW30BBIBATH MAEeHCTBUSA 10 €€ JOCTHIKEHHIO:
pacnpezenaTh poJsid, OOCYXAAaThb IMPOLECCHl M Pe3yJbTaTbl COBMECTHOH pPaGOThl; 06061aThb MHEHHS
HEeCKOJIbKUX JII0/Ie H;

—BBINOJIHATL CBOK 4acTh PabOThI, AOCTUras KaueCTBEHHOI'O pe- 3yJbTaTa [0 CBOEMY HAIlpaBJEHHUIO U
KOODPAWHUPYS CBOM JleH- CTBUS C JPYTUMH YIeHaMH KOMaH/Ibl;

—OLEHMBATh KayecTBO CBOEro BKJ3Ja B OOWMH NOPOAYKT 10 KpUTEe- pHAM, CaMOCTOSITEIbHO



chopMyIMPOBaHHBIM YYaCTHUKAMH B3a- UMOAEUCTBUSI.

YHMBEpCa/ibHblIE PEryAATMBHbIE AEMCTBUSA

Camoopzanuzayus:

—BBISIBJIATh NMPOOJIEMBI B )KU3HEHHBIX M y4EeOHBIX CHUTYalUsX, Tpe- OYIOIUX s pelieHUs1 PU3NYeCKUX
3HaHUH;

—OpHUEHTHUPOBAThHCS B PA3/IMYHBIX HOJX0AaX MPUHSATUS pPelleHUH (MHAUBHUAYAJIbHOE, IPUHSATHE PELIEHUS B
rpyIie, IPUHATHE pe-IeHUH IPynnon);

—CaMOCTOSITEJIbHO COCTABJISITh QJITOPUTM pelleHUss (U3WIECKOW 33/adyd WIM IJIaHA WCCIAENOBaHUS C
YYETOM HMEIIIUXCI PECyp- COB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBATh IpejJara- eMble
BapHUaHThI PelIeHUH;

—ie1aTh BBIGOP U 6paTh OTBETCTBEHHOCTH 33 PEIIeHHe.

Camokoumpons (peghnexcus):

—/1aBaTh a/IeKBATHYIO OLIEHKY CUTYalluU U [P e/IaraTh IJIaH eé 13- MeHEeHUS;

—OOBSICHATh NPUYUHBI JOCTH)KEeHUs (HeJOCTHKEHUs) pe3yJsIbTaTOB [IesTeJbHOCTH, JAaBaThb OIEHKY
NpUOOPETEHHOMY OIIBITY;

—BHOCUTh KOPPEKTHUBBI B EATEJbHOCTb (B TOM YHC/E B XOJ BBINOJI- HEHUS GU3NIECKOTO HCCIe0BAHUS
WJIM TIPOEKTA) Ha OCHOBE HO- BBIX OOCTOSITE/bCTB, H3MEHHUBIINUXCS CUTYal[H, YCTaHOBJEHHBIX OLIHMOOK,
BO3HHKIIUX TPYJHOCTeH;

—OILIEHUBATh COOTBETCTBHE PE3YJIbTATA LEJTU U Y CJIOBUSIM.

Dmoyuonanvnoii uHmenekm:

—CTaBUTb CeOs1 HA MECTO APYToro YesoBeKa B XOJle CHOpa WM JUC- KyCCHM Ha HAay4HYI TeMy, IOHHUMAaThb
MOTHBBI, HAMEPEHHUS U JIO- TUKY JPYTOTO.

Ilpunamue cebs u opyzux:

—INpHU3HABaTh CBOE MPaBO Ha OUIUOKY NMPU pelleHUH GU3NYeCKUX 3aJa4 UM B YTBEPKAEHUSIX Ha HAYIHbIE
TEeMBbI H TaKOe e IPaBOAPYyTOro.

MPEAMETHbIE PE3Y/IbTATbI

7 wnacc

[IpesMeTHBIE pe3ybTaThl Ha 6a30BOM yPOBHE J0/KHBI OTPAKaTh CGOPMUPOBAHHOCTD y 00Yy4aIOLUXCS

YMEeHU:

—MWCI0JIb30BaTh MNOHATHS: QU3NYECKHe M XUMHUYECKHe sIBJIEeHUs; HaOJI0JileHHe, 3KCIEPUMEHT, MOJeJb,
TUNOTe3a; eAWHHULBl PU3MU- YEeCKUX BEeJMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHMSI Belle- CTBa
(TBéproe, xHuAKOe, ras3oobpa3HOe); MexaHHUYeCKoe [IBIDKeHHe (paBHOMEpHOe, HepaBHOMEPHOE,
NpSIMOJIMHEWHOE), TPAeKTOpHs, paBHOJEHUCTBywWass cuia, pAepopmanus (ympyras, IJIacCTHYECKast),
HEBECOMOCTb, COOOIAOIUECS COCYIb];

—passnyathb sBjaeHUs (auddy3us; TensoBoe JBHMXKEHHWE YaCTHL, Be- IECTBA; PABHOMEPHOE [BIKEHHE;
HepaBHOMEpPHOe JIBIKeHN e; MHEPIIUs; B3aUMO/IeHCTBYE TeJl; PABHOBECHE TBEPABIX TeJl € 3a- KPEIJIEHHOH
OCbI0 BpalleHHUs; Nepejaya JAaBJeHUs] TBEPABIMU Te- JIaMH, XKHAKOCTSMH W Ta3aMu; aTMocdepHoe
JlaBJIeHUe; IIaBa- HUE TeJs; IMpeBpallleHUs] MeXaHWYecKON 3Heprvy) Mo ONHCAHHUI0 UX XapaKTepPHbIX
CBOYCTB 1 HAa OCHOBE OIBITOB, IEMOH CTPUPYIO-IIHUX AaHHOE PU3NYECKOE SIBJIEHUE;

—pacno3HaBaTb NpOsIBJIeHHWE U3y4YeHHbIX (QU3UYECKUX SIBJIEHUH B OKpYy»KawlleM MHUpe, B TOM YHCIe
dusnyeckre sIBJEHHS B NpPU- POJe: NPUMEDPB! JBIXKEHHS C Pa3JMYHBIMH CKOPOCTSMHM B >KHBOH U
HEXUBOH NpUpPOJie; JeWCTBHUE CUJIbl TPEHHUS B NPHUPOJiEe U TEXHHU- Ke; BIAMSIHUE aTMOCHEPHOTO JaBJeHHUs
Ha KMBOW OpraHU3M; IJIa- BaHUE PbIO; PbIYaru B TeJle YeJ0BEKA; IPU 3TOM NEPEBOAUTH NMPAKTUIECKYIO
3aZla4y B y4e6HYI0, BbIAENATh CyleCTBEHHble CBOMCTBA /MPHU3HAKH PU3NYECKUX SIBIEHUH;

—ONMCbIBaTh H3yYeHHble CBOMCTBA TesJ W QU3NYECKHe SIBJIEHHS, UC- MO0Jb3ysd (U3WYecKHe BeJHYHUHbI
(Macca, 06'bEM, IIJIOTHOCTD Be- I€CTBA, BPeMs, Iy Th, CKOPOCTb, CPeJIHSSI CKOPOCTh, CHJIA YIPY- TOCTH, CUJIA
TSDKECTH, BEC TeJa, CUJIa TPEHWUs, AaBjieHue (TBEpJO-TO TeJsia, »KUJKOCTH, ra3a), BITAJKUBAIOIAsT CHJIA,
MexXaHHM4YecKast paboTa, MOIIHOCTb, IIJIEYO CHJIbI, MOMEHT CHJbI, KO3QQUIHMEHT II0JIE3HOTO JeHCTBUS
MeXaHM3MOB, KHHETHYECKasl U OTEHIM- aJIbHAs SHEPTHs); TP ONMCAHUU NPAaBUJIBHO TPAKTOBATh QU3H-
YECKUH CMBIC/ UCNOJIb3yeMbIX BEJIMYMH, UX 0003HAYEHUS U e/iU- HUIbI QU3HNYeCKUX BEJWUYMH, HAXOAUTh
bopMysibl, CBA3BIBAIO- II[HE JAAHHY GU3NYECKYI0 BEJUYMHY C APYTHMH BeJHYHMHAMH, CTPOUTH IpadUKU
M3y4YeHHBIX 3aBUCUMOCTEN PU3NUeCKHUX BEJU-Y1H;



—XapaKTepU30BaTh CBOUCTBA TeJl, GU3NYeCKHe sIBJIEHHUS U MPOLEC- Cbl, UCNOJIb3Ys MPAaBUJIA CI0XKEHHUS CHII
(BOJIb OIHOM MPSMOH),

3akoH ['yka, 3akoH [lackans, 3akoH ApxuMejia, NMPaBUJIO paBHO- Becus pelyara (6/10Ka), «30J10TOE
NpaBUJIO» MEXaHUKH, 3aKOH CO- XpaHEHHUs] MeXaHWYeCKOM 3HepruH; IpH 3TOM JaBaTb CJIOBECHYIO
$OpMyTMPOBKY 3aKOHA M 3alIMCbIBAaTh €r0 MaTeMATHYECKOE BbI- PAXKEHHE;

—OOBACHAT (QU3NYECKHe SIBJIEHHUS, NMPOLEeCChl W CBOMCTBA TeJl, B TOM YMCJIEe U B KOHTEKCTe CUTYaLuH
NPaKTHKO-OPDUEHTHPOBAH- HOIO XapaKTepa: BbISBIATb HPUYMHHO-CIE/ACTBEHHbIE CBSI3H, CTPOUTH
00bsICHEHUE U3 1—2 JIOTUYECKUX LIaroB ¢ OMOpPod Ha 1—2 M3y4eHHBIX CBOMCTBA QU3NYECKHUX SBJIEHUH,
dU3NIeCKHX 3aKOHA WM 3aKOHOMEPHOCTH;

—pemaTtb pacyéTHble 334a4d B 1—2 [JeHCTBUSA, HCHOJB3ys 3aKOHbl U (GOpPMYyJbl, CBS3bIBAIOIHE
du3nyecKkre BeJIMYMHBI: HA OCHOBE aHA/M3a YCJIOBUS 33J@a4d 3alHMCbIBaTh KpaTKoe YCJOBHE, NMOJ-
CTaBJAATh PU3MYECKHE BEJMYHUHBI B GOPMYJIbl U MPOBOAUTH Pac- YEThI, HAXOAUTD CIPAaBOYHbIE JAHHbIE,
Heo0X0ZMMble IS pellle-HUs 33/1a4, OLleHUBATh PeAINCTUYHOCTb MOJYyYeHHOH ¢u3nye-CKOH BeJTUYHHBI;

—pacno3HaBaTb NPo6JeMbl, KOTOPble MOXKHO PELINTb NPU NOMOIM (U3WYECKHUX METOJ0B; B ONMMCAHWUU
vccle/JOBaHMs BBIJIEJIATD NPO- BepsieMoe NpPeJIoioKe e (TMI0Te3y), pa3/iMyaTh U UHTepIIpe- TUPOBATh
MOJIyYeHHBIN pe3yJIbTaT, HaX04UTh OLTUOKHU B XO/I€0NBITA, [leJIaTh BBIBO/bI 10 €T0 pe3y/ibTaTaM;

—IMpOBOJAUTL ONBITBl 10 HAOJIJEeHUI0 (U3NYEeCKUX SBIeHUH WIM (QU3UYECKHX CBOMCTB TeJ
dbopMyMpoBaTh MpPOBEpPsieMble NpeJ- MOJI0KEHHs], COGUPATh YCTAaHOBKY M3 MPeAJI0KeHHOT0 060pyA0Ba-
HUSs1, 3aMIMCbIBATh X0/, ONBbITa U GOPMYJIUPOBATH BBIBOB;

—BBINOJIHATD NpsIMble U3MEpPEHUs] PAacCTOSIHUS, BPEMEHHM, Macchl Tesa, 06bEMa, CUIbl U TEMIEPATYpPhl C
MCIO0JIb30BAHUEM aHAJIOrO- BbIX M LUGPOBBIX NPHUOOPOB; 3aNHMCHIBATH IOKA3aHHUS NPUOOPOB C yYETOM
3a/JaHHOM a0COTIOTHOH OTP ELTHOCTH U3MEPEHUH;

—IpPOBOJIUTD UCC/IEe0BaHNE 3aBUCHMOCTH OJHON (U3UYECKOH Be- JIMYMHBI OT APYro¥ C MCNOJIb30BaHUEM
NpsIMBIX U3MepeHUH (3a-BUCUMOCTH NYTH PAaBHOMEPHO ABIXKYILErocs Teld OT BpPEMEeHH JBHKEHUS TeJa;
CUJIBI TPEHUSI CKOJIbKEHHUS OT CHJIbI JaBJIEeHUs], Ka4ecTBa 00paboTKH OBEPXHOCTEMN Tes M HE3aBUCUMOCTH
CWJIbl TPEHUs OT IUIOWAJH CONPHUKOCHOBEHHUS TeJ; CHUJIbl YINPYTrOCTH OT Y/JWHEHHsS MPYKUHBI;
BBITJIKHUBAKOLIEH CHUIBI OT OO0BEMA MNOTPYy- KEHHOH YacTH Teja U OT IUIOTHOCTHU >KUAKOCTH, eé
He3aBUCHMOCTH OT IUVIOTHOCTH TeJIa, OT IVyOMHBI, HA KOTOPYIO NOIPY>KEHO TeJIO;YCI0BUH IJIaBaHUSA Tel,
yCJIOBUM paBHOBecHsl pblyara M 6GJIOKOB); y4aCTBOBAaTh B IJIAHUPOBAHWM Y4YeOHOTO HCCIeA0BaHUS,
co6u-

paThb YCTAaHOBKY Y BBINOJHATb U3MePeHUs, Cle/lysl NpeAJoKeH- HOMY IJIaHy, QUKCUPOBATb PE3y/IbTaThl
MOJIyYEHHOH 3aBUCHMO- CTU QU3NUECKUX BEJWYUH B BHJle NPEJOKEeHHBIX TabJIUL U rpa- GUKOB, 1e1aThb
BBIBO/IbI 10 pe3yJIbTAaTaM M CCIeJ0BaHHUS;

—IPOBOJIUTH KOCBEHHbIE U3MepeHUs] GU3NYECKUX BEJIMUYMH (IJIOT-HOCTh BEIECTBA >KUJKOCTH U TBEPJOTO
Teja; CUJla TPEHMs CKOJb- JKEHUs; JaBJeHHe BO3/yxa; BBITAJIKHUBAIOLIAs CHJA, JEWCTBYIO- ILias Ha
HNOTPYKEHHOE B XKUAKOCTh TeJo; KO3QPUIMEHT M0JE3HO- IO JeHCTBUS NMPOCTBIX MEXAaHU3MOB), CIeAys
Npe/J0XKeHHOW NHCTPYKIMU: IPY BbITOJIHEHUH U3MEePEHUN COOMPATh IKCIEPH- MEHTATbHYO YCTAHOBKY
Y BBIYUC/ISATH 3HAaYeHHE HCKOMOW BeJIM-YHHBI;

—Cco06J1I0/1aTh NMPaBUJ/Ia TEXHUKH 6€30M1aCHOCTH NPH paboTe ¢ J1abo- paTOPHBIM 060PYAOBaHUEM;
—YyKa3bIBaTh NMPUHIMILI AeHCTBUSA NPUGOPOB U TEXHUYECKUX yCTPOMCTB: BEChI, TEPMOMETP, AHHAMOMETP,
CooO0LIaoIMECs CO-CyAbl, 6ApOMEeTD, pblyar, HOJBMKHbBIA U HEMOABMKHBIHN 6JI0K, Ha-KJIOHHAs IJIOCKOCTb;
—XapaKTepr30BaTh NPHUHLIMNBI JeHCTBUS H3y4YEeHHbIX NPHUGOPOB M TEXHUYECKUX YCTPOWUCTB C OTMOPOH
Ha UX ONHMCaHus (B TOM 4YHC-Jie: MOJIIMIHUKY, YCTPOHCTBO BOJOIPOBOJA, TMJPaBIMYECKHH Ipecc,
MaHOMETp, BbICOTOMEp, MOPILIHEBOW HACOC, apeOMETp), UC- MOJIb3ysl 3HAaHHUS O CBOMCTBAax (U3NYECKHX

sIBJIEHUH 1 He00X0/[1- Mble GpU3UIeCKHE 3aKOHbI M 3aKOHOMEPHOCTH;

—IpUBOAUTb NpUMepPbl / HAXOJuUTh HHOpPMANHUI0 O MpHUMepax MNPAKTUYECKOTO HCIO0JIb30BaHHUsA
bu3NyecKUX 3HAaHUK B INOBCEJ- HEBHOM >KU3HM Il obecriedyeHHs 6€30MACHOCTH NPH OOpalleHHH C
NpuboOpaMM M TEeXHUYECKMMH YCTPOMCTBAaMH, COXpaHEHHUs 3/]0- POBbS M COGJIIOAEHHUS HOPM
3KOJIOTUYECKOTO NIOBE/IEHUS B OKPY- »KaoLlel cpese;

—OCYyLIECTBJAATb OTOOP MCTOYHMKOB HHGOpMaunuM B ceTH HHTEepHET B COOTBETCTBUM C 3a/laHHBIM
MOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEKOLIUXCS 3HAHUM M NMYTEM CpaBHEHHUs] PA3JIMYHBIX HCTOYHH- KOB



BbIZIeJIATh MHPOPMALUIO, KOTOPasi IBJISIETCS NPOTHBOPEYH- BOM UJIM MOXKET GbITh HEJJOCTOBEPHOH;
—HCNO0JIb30BaTh NMPH BBINOJHEHUH Y4eOGHBIX 33JaHUH HAy4YHO-NO- MyJSPHYH JUTEpaTypy GU3UYeCcKOTo
COZlep>KaHMs, CIpaBOYHblE MaTepHalbl, pecypcbl ceTH WHTepHeT; BAajeTb HNPUEMaMU KOH-
CIIEKTHUPOBAHUS TEKCTA, Ipeobpa30BaHust HHGOPMALMU U3 OLHOH 3HAKOBOU CUCTEMBI B APYTYIO;
—C03/jaBaTh COOCTBEHHblE KpaTKHe MUCbMEHHble U YCTHBIE COOOIe- HUSI Ha OCHOBe 2—3 HCTOYHHUKOB
nHbopManuu PpU3UIECKOTO CO-

AepXKaHufd, B TOM 4YHC/Ie l'[y6JII/I‘{HO AeJIaTb KpaTKue COO6I.LIEHI/IH 0 pe3yJibTaTaX MPOEKTOB UJIN y‘{e6HbIX
HCCHELLOBaHHﬁ; IIPpHU 3TOMTPAMOTHO HCIOJIB30BATb I/13y‘{eHHbII‘/’I MOHS TUHHBIA dllllapaT Kyp-Ca (l)I/I3I/IKI/I,
CONIPOBOXKAATb BbICTYIIJIEHHE npe3eHTauHeI71;

—IpHU BbINIOJIHEHHUH y‘{e6HbIX MIPOEKTOB H I/ICCJIe,ELOBaHI/Iﬁ pacopene- JIATb 0653aHHOCTH B rpymnimne B
COOTBETCTBHUHU C IIOCTABJIEHHbIMHU 3a/ld4aMH, CJIE€AHUTb 34 BBIIIOJIHEHHWEM IIJIaHA ,E[eﬁCTBHfI, a/IEKBAT- HO
OL€EHWBATDb COOCTBEHHBIH BKJIa[, B [AedTeJbHOCTb TIpylibl; Bbl- CTPpAaWBATb KOMMYHHUKATHUBHOE
B3aHMO,E[eﬁCTBHe, YYUTBIBAsA MHE- HUE€ OKPY>KalOLIUX.

8 knacc

[IpesMeTHBIE pe3ybTaThl Ha 6a30BOM yPOBHE J0/KHBI OTPAKaTh CGOPMUPOBAHHOCTD y 00YJaIOLUXCS

YMEeHU:

—MCI0JIb30BaTh MOHATHSA: Macca U pa3Mephl MOJIEKYJI, TEIUIOBOE JBM)KEHNE aTOMOB 1 MOJIEKY.JI, arperaTHble
COCTOSIHMS BeLlecTBa, KPUCTA/UIMYECKHE M aMOpQHBbIE TeJsa, HACHIIEHHbIA M HeHachl- IeHHBIH mHap,
BJIQXXHOCTb BO3/yXa; TeMIIEpaTypa, BHYTPEHHSs JHEPTus, TEIJIOBOM JIBUTaTe/b; 3JeMeHTapHbIN
3JIEKTPUYECKUH 3apsf, 3JeKTpUYecKoe IoJie, TNPOBOJHUKHM U JAM3JEKTPUKH, IM0- CTOSHHBIN
3JIEKTPUYECKHUH TOK, MarHUTHOE MOJIE;

—pasnuyaTh sIBJeHHUs (TeIVIOBOe pacliMpeHHe/CKaTHe, TeIvlolle- pejada, TeINJOBOe PpPaBHOBECHE,
CMayMBaHHe, KaNWLISAPHble $IB- JIEHWs, HCIApeHHWe, KOHJEHCalus, IJIaBJeHHe, KPHCTA/THU3aLMs
(oTBepzeBaHuE), KUIIEHHE, TeIIONEepeayda (TeMIONPOBOAHOCTD, KOHBEKLMS, U3JIyYeHHe); 3JeKTpHU3alus
TesJ, B3aUMOJENCTBHE 3apsifioB, JeWCTBHUS 3JIEKTPUYECKOTO TOKA, KOPOTKOe 3aMblKa- HHUE,
B3aMMO/IeiCTBHEe MAarHUTOB, JeCTBHE MarHUTHOTO TIIOJISI HA NMPOBOJHUK C TOKOM, 3JIeKTPOMarHUTHast
MHJYKLHS) 110 ONK- CAaHUIO UX XapaKTEePHBbIX CBOMCTB U HA OCHOBE ONBITOB, IEMOH- CTPUPYIOLIUX JJAHHOE
dusnyeckoe siBEHUE;

—pacno3HaBaTb MPOSIBJEHHE W3Y4YeHHbIX OQU3WYECKUX SIBJIEHHH B OKpPYXKAIOIeM MHpe, B TOM YHC/Ie
dusnyeckre sIBJIEHUsS B IIPHU- poJie: MOBEPXHOCTHOE HATSKEHHE W KalW/UISIpDHbIE SIBJIEHHUS B NMPUPOJE,
KPHCTa/LJIbI B IPUPOJe, u3aydeHue CoHIA, 3aMep3a- HUe BOJ0EMOB, MOPCKHe 6pU3bl, 06pa30BaHMe POCHI,
TyMaHa, MHesl, CHEra; 3JIeKTpUYeCKHe sIBJIeHHs B aTMocdepe, 3/7eKTpHUYe- CTBO >KHUBBIX OpPraHU3MOB;
MarHuTHoOE MoJie 3eMJIH, Apeid MoJro- COB, pOJib MarHUTHOTO TOJIS [JJI )KMU3HH Ha 3eMJIe, OJISIpHOEe CH-
sIHAe; TpU S5TOM [epeBOJUTb NPAKTHUYECKYI0 33Jady B y4eOHyl0, BbIAENATb CylLleCTBEHHbIE
CBOHCTBA/NpU3HAKU QU3NYECKUX SB- JJEHUH;

—ONMCbIBaTh H3yYeHHble CBOMCTBA TesJ W QU3NYECKHe SIBJIEHHS, UC- NMO0JIb3ysd (U3WYecKHe BeJIMYHUHbI
(TemnepaTypa, BHYTpEHHSISI 3HEPTHsi, KOJIMYECTBO TEIJIOTHI, yAesJbHasl TeIJIOEMKOCTb Belle- CTBa,
yAenbHas TeIoTa IUIaB/leHHs, yAeabHas TeIUIOTA NMapoo6- pa3oBaHUsA, YJebHas TeNJoTa CropaHus
TOIJIMBA, KO3 PUIM- EHT M0JIE3HOTO JJeWCTBUS TEIJIOBOM MAIlWHbBI, OTHOCHUTE/IbHAS BJIAXKHOCTb BO3/yXa,
3JIEKTPUYECKUH 3apsifi, CUJIA TOKA, 3JIeK-TPUIeCcKoe HalpsiXKeHHe, CONPOTUBJIEHNEe NPOBOAHHKA, Y e/IbHOE
CONPOTHUBJIEHHE BELECTBA, PaboTa U MOILHOCTb 3JIEKTPUYECKOrO0 TOKa); NMPH ONHCAHWH MPaBUJIBHO
TPAaKTOBaTb (QU3UYECKHUH CMBIC/A HCIIOJb3yeMbIX BeJWYMH, 0003HA4eHUs M eJUHUIbl QU3U- YECKHX
BEJIMYMH, HAXOJUTb GOPMYJIbI, CBSI3bIBAMOIINE JAHHYI0 GPU3NUECKYI0 BEJIMIUHY C APYTMMHU BEJUYUHAMH,
CTPOUTB rpadv- KM U3yYeHHbIX 3aBUCHMOCTEeH PU3NUECKUX BEJTUUHH;

—XapaKTepr30BaThb CBOMCTBA TeJl, pU3NYECKHE SIBJEHHS U NPO- IeCChl, UCIOJb3ysl OCHOBHbBIE I0JIOKEHUS
MOJIEKYJITPHO-KMHETH- YECKOH TEOpHUM CTPOEHHs BellecTBa, NPUHLIMI CyNepno3uluu mo- Jed (Ha
KaueCTBEHHOM ypOBHe), 3aKOH COXpaHEHMs 3apsja, 3a- koH OMa g y4yacTKa nen, 3akoH /Jhxoyaa—
JleHI1a, 3aKOH COXpaHEHHUsI IHEPTUY; IPU 3TOM /laBaTh CJIOBECHYI0 GOPMYIHPOB- Ky 3aKOHA U 3aIHCbIBATh
ero MaTeMaTH4eCKoe BbIpaXKeHHE;

—O0O0BACHATh QU3NYECKHEe TPOILECChl M CBOMCTBA TeJs, B TOM YMCJEH B KOHTEKCTE CUTYalM{ MPaKTHUKO-



OPHEHTHUPOBAHHOTO XapaKTe- Pa: BbIABISATL NPUYMHHO-CJIE€CTBEHHbIE CBSI3H, CTPOUTDH 06'bSIC- HEHUE U3
1—2 sorMYecKHx MIaroB C OMOpoidl Ha 1—2 HM3y4YeHHBIX CBOMCTBA PU3UYECKUX SIBJIEHHUH, QU3NIECKUX
3aKOHOB MJIM 3aK0- HOMEPHOCTEH;

—pemaTb pac4éTHbIE 33JjaYM B 2—3 JefCTBHUS, UCI0JIb3Ys1 3aKOHBIM GOPMYJIbI, CBSI3bIBAIOLINE PU3HYECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJOBHs 33/la4H 3alMCbIBAaTh KPATKOE YCIOBUE, BBISIB- JISTh HEJOCTATOK
JIaHHBIX Il pelleHHus 3aJadM, BbIOMpATh 3aKo- HbI U OpMyJ/ibl, HEO6XOAMMBIE [ €€ pelleHHs,
NPOBOJUTh pac-4éTbl U CPaBHHUBATh INOJYyYEeHHOEe 3HaueHHe PpU3NIeCKOH BeJHWYHU- Hbl C M3BECTHBIMHU
JlaHHBIMU;

—pacno3HaBaTh NPo6JeMbl, KOTOpble MOXHO DPELIMTb NMPH IOMOLIM (PU3NIECKUX METOJOB; HCIOIb3ys
ONMCaHMeE HCCJIe[0BaHUS, BbI- JIeJISITh IPOBEPsieMOe IPeJN0JI0KeHHE, OLle HUBATh TPAaBUJIbHOCTb MOpsKa
NpOBeJleHUs1 UCCIeJl0BaHUS, [leNaTh BbIBOJBI;

—IPOBOUTD OIBITHI IO HAGIIOeHUI0 PU3NIECKUX IBJIEHUN WM GU3UUECKUX CBOUCTB TeJl (KanusipHble
sIBJIEHUS], 3aBUCUMOCTb/JJaBJIeHUs] BO3/lyxa OT ero 00'béMa, TeMIepaTypbl; CKOPOCTH HPO-

1jecca OCThIBAaHHUsI/HarpeBaHUs NMPU U3/JIy4EeHHUH OT I|BeTa H3Jy- Yaloliel/Mor/omamnel NoBEPXHOCTH;
CKOPOCTb MCIapeHHs BO- Jibl OT TEMIEPATYPhI XKUJKOCTH U IJIOIA/M e€ TOBEPXHOCTH; 3/eKTPU3ALUs TeJl
M B3aMMOJIEMCTBUE 3/EKTPUYECKUX 3aps/A0B; B3aMMOJENCTBHE NOCTOSIHHBIX MAarHUTOB, BHU3yasIH3allys
Mar- HUTHBIX [0JIEH MOCTOSIHHBIX MAarHUTOB; AEHCTBUS MarHMTHOIO MOJII Ha IMPOBOJAHHUK C TOKOM,
CBOHMCTBA 3JIEKTPOMArHMWTa, CBOM- CTBa 3JIEKTPOJBUTIaTessl IOCTOSHHOTO TOKA): ¢(OpPMYJIHpPOBATh
IpoBepsieMble MPeANOJI0XKEeHHs], COOUPATh YCTAaHOBKY M3 IPeZJIo- YKEHHOTO 060pyA0BaHUs; ONKCHIBATh
X0/} OIbITa ¥ POPMYyJIMPO- BaTh BBIBO/BI;

—BBINOJIHATL MpsIMble M3MepPEeHHs] TeMIlepaTypbl, OTHOCHUTEJbHOHW BJIDHKHOCTH BO3JyXa, CHJIbBl TOKa,
HaIlpsKEHUsI C MCI0JIb30BAaHU- €M aHAJIOrOBBIX MPUOOPOB U JATYMKOB PU3MNYeCKUX BETHYNH; CDABHUBATh
pe3yJbTaThbl U3MEPEeHUH C y4ETOM 3aJaHHON abCo- JIIOTHOM MOTPEIIHOCTH;

—IpPOBOJIUTD UCC/IEeL0BaHNE 3aBUCHMOCTH OJHON (U3UYECKOH Be- JIMYMHBI OT APYroi C MCNOJIb30BAaHUEM
NpsIMBIX U3MepeHUH (3a-BUCHMOCTb CONIPOTHBJIEHNS] IPOBOAHMKA OT €r0 AJHHBI, IJIOLIAAH IIONEPEYHOTO
CeyeHMs U YJieJIbHOTO CONTPOTHUB/IEHHS BEL|eCTBA MPOBOHMKA; CHJIbl TOKA, UAYILETO Yepe3 MPOBOLHUK, OT
Halpsi- )KeHUs1 Ha NPOBOJHMKE; HCCIeLOBaHME IOC/Ae[0BATEJBHOTO U Ma- Pa/JIeJIbHOTO COeAMHEHUH
NPOBOJHMKOB): IVIAHUPOBATh HCCJEZ0- BaHHE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEpEHHUs, CAeLys
Npe/JoXKEeHHOMY IJIaHy, QUKCUPOBAaTh pe3y/bTaThbl INOJYy4eHHOM 3aBHCHMOCTH B BHJe TabIHUI, U
rpaduKoOB, ie1aThb BbIBO/BI 110 pe- 3yJIbTaTaM MCC/IeJ0BaHMS;

—IpOBOJUTb KOCBEHHble H3MepeHHs (U3NWYEeCKUX BeJWYUH (yZesb- Has TeMJOEMKOCTb BEIECTBa,
COINPOTHUBJIEHHE NPOBOJHHKA, pa- 60Ta U MOI[HOCTb TEKTPUYECKOTO TOKA): MJIAHUPOBATb U3Mepe- HHUf,
CcoOMpaTh 3KCIEPUMEHTAJbHYI0 YCTAHOBKY, C/lelysl MpeAJso- >XeHHOW HHCTPYKLMH, U BBIYUCISATH
3Ha4YeHHe BeJUYHHBI;

—Co06J1I0/1aTh NMPaBUJ/Ia TEXHUKH 6€30M1aCHOCTH NPU paboTe ¢ J1abo- paTOPHBIM 060PYAOBaHUEM;

—XapaKTepr30BaThb NPHUHLIMNBI JeHCTBUS H3y4YEeHHbIX NPHUGOPOB M TEXHUYECKUX YCTPOWUCTB C OMOPOH
Ha UX ONHCaHUA (B TOM YHC-JIe: CHCTEMA OTOIJIEHHS JJOMOB, TUTPOMETD, NApOBasi TYpOUHA, aMIIEPMETD,
BOJIBTMETD, CYETYHK IJEKTPUYECKOM 3HEPTHH, 3JIeK- TPOOCBETUTENbHble NMPHUGOPHI, HarpeBaTeJbHbIE
3JIeKTponpubops!l (MIPUMeEPDI), 3TEeKTPUYECKHE IPeZOXPAaHUTENH; 3JeKTPOMAarHuT, 3JeKTPOJBUTaTeb
IIOCTOSIHHOTO TOKA), MUCI0/Ib3ysl 3HAHUS O

CBOMCTBaxX PU3NUECKUX SIBJIEHUH U HE0OX0AuMble GH3UYeCKHE 3aKOHOMEPHOCTH;

—pacno3HaBaTb IPOCTble TEXHUYECKHe YCTPOWCTBA M HM3MEPHUTEJb- Hble INPUGOpPBI 0 CXeMaM U
CXeMaTU4YHbIM PHUCYHKaM (KMJKOCT- HbIH TepMOMETp, TEepMOC, IICUXPOMETpP, THIPOMETD, [JBUIATENb
BHYTPEHHEr0 CrOpaHWs, 3JIEKTPOCKOI, PeOoCTaT); COCTABJATb CXe- Mbl 3JEKTPUYECKHUX ILened c
1ocjeZ0BaTeJbHbIM U Mapajjesib- HbIM COeAMHEHUEM 3JIEMEHTOB, pa3J/ndyasl yCJOBHbIE 0003HA4YEHHS
3JIEMEHTOB 3JIEKTPHUYECKUX LeTNeH;

—IpPUBOAUTb NPHUMEPHbI/HAXOAUTb HHGOPMALMI0 O TMpHUMepax IpPaK- THYECKOTO HCIOJIb30BaHUsA
bu3NIeCcKHX 3HAaHUHU B MOBCEAHEBHOM KU3HHU [JJIs1 00ecredeHuUs1 6€30MacCHOCTH MPH 06paleHnH ¢ Npu6o-
paMM M TEeXHHYECKMMH YCTPONCTBAMH, COXPAaHEHHUS 3J0pOBbs U COOJII0ZEHUS HOPM 3KOJIOTMYECKOTO
NOBeJIEHUsI B OKPY’KaIOILeN cpefie;



—OCYyLIECTBJAATD NOUCK HHpoOpManuu  (U3MYECKOTO  COJepXKaHUS B ceTH WHTepHET, Ha OCHOBe
MMEeWLINXCA 3HAHUM W NMyTEM CpaB- HEHHUs [JOIOJHHUTEJNbHBIX HMCTOYHHKOB BBIJENATH MHPOpMAILUIO,
KOTOpasi sIBJISIETCS IPOTUBOPEUYNBON MJTU MOKET ObITh HEJIOCTO-BEPHOH;

—MCI0JIb30BaTh NPH BBINOJHEHUH yYeOHBIX 33JaHUW Hay4yHO-NO- MyJSIPHYIO JIUTEPATYPY GU3UYECKOTO
coJiep>KaHMsl, CpaBOYHble MaTepHaJIbl, pecypcel ceTh UHTEpHET; BjaZieTh NPpUEMaMHU KOHCIEKTHPOBAHUS
TEKCTa, Npeo6pa3oBaHUst MHGOPMALMK U3 OJHOW 3HAKOBOU CHCTEMBI B JIpYTYIO;

—C03/laBaTb COOCTBEHHble NMHCbMEHHble U KpaTKHe YCTHble cooble- HHUsSA, 0006uas MHPoOpMaLU U3
HECKOJIbKMX HMCTOYHHKOB (QHU3H- YECKOro COJep)KaHUs, B TOM YHC/Ie MyOGJHMYHO NPEACTAaBJIATb pe-
3y/JIbTaThl MPOEKTHOM W/IM HCC/Ie[0BaTeNbCKOW [JIeTeJbHOCTH; IPU 3TOM TPaMOTHO HCIOJb30BaTh
M3y4YeHHbIN MOHATUHHBIN all- mapaTt Kypca ¢U3HNKH, CONPOBOXKAATh BBICTYIUIEHHE NTpe3eHTa-I1el;

—IpH BBINOJHEHUH Y4YeOHBIX IMPOEKTOB M MCCIAe[OBAHMN (HU3NUYe- CKHX IPOLECCOB pacnpefensTb
00513aHHOCTH B TPYIIE B COOTBET- CTBUM C IOCTABJIEHHBIMHU 33Jja4aMH, CJIeJUThb 32 BbINOJHEHUEM UIaHA
JIeACTBUH U KOPPEKTHUPOBATh €ro, aIeKBaTHO OLIEHWBAThb COOCTBEHHBIN BK/IaJ B e€ATENbHOCTb TPYIIIbL;
BBICTPAaUBaTh KOM- MyHUKATUBHOE B3aNMO/ie iCTBYE, IPOSIBJISASI FOTOBHOCTD pa3pe- aTb KOHQJIUKTHI.

9 knacc

[IpesMeTHBIE pe3ybTaThl Ha 6a30BOM YPOBHE JO0/KHBI OTPAXKaTh CGOPMHUPOBAHHOCTD y 00YJaIOLUXCS

YMEeHU:

—MWCI0JIb30BaTh MOHATHA: CHCTEMA OTCYE€Ta, MaTepHalbHAas TOYKA, TPAEKTOPHS, OTHOCHUTEJBHOCTb
MeXaHMYEeCKOTO ABIKeHUS, Ae- opManus (ynpyrasi, niacTudecKasi), TpeHHe, [leHTPOCTPEMHU- TeJIbHOe
YCKOpeHHe, HEBECOMOCTb U Neperpy3Ky; ILeHTp TshKe- CTH; abCOJIOTHO TBEpJ0€e TeJo, IEHTP TAXKECTH
TBEPJIOTO TeJsla, paBHOBeCHEe; MeXaHWYeCKHe KoJieOGaHWsl W BOJIHBI, 3BYK, MHQpa3- BYK U YJIbTPa3BYK;
3JIEKTPOMArHUTHbIE BOJIHBI, IIKa/la 3J€KTPO-MarHUTHBIX BOJIH, CBET, 6JIM30PYKOCTb U JaJbHO30PKOCTbD,
CTeK- TPbl WCIOYCKAaHWsS W MOTJIOUleHHs; ajibda-, 6eTa- U raMma-usjyde- HHs, HM30TOMNbI, sfAepHas
JHepreTHKa;

—pa3JMyaTh ABJeHUs (paBHOMEPHOE M HEpAaBHOMEPHOE IPsIMOJIM- HEHHOE JBHKeHUe, paBHOYCKOPEHHOe
NpsIMOJIMHEHHOE [JBIDKE- HHUe, CBOGOJHOE INaJieHHe TeJs, pABHOMEPHOE JBIKEHHE 10 OKpPY»X- HOCTH,
B3aMMO/IeiCTBYE TeJl, peaKTUBHOE JBMKEHHeE, KoJieba-TebHOe IBIKEHHE (3aTyXarolie U BIHYK/|eHHbIE
KoJie6aHHsI), pe30HAHC, BOJIHOBOE [BI)KEHHE, OTpakKeHHe 3BYKa, NMPSIMOJIMHEH- HOe pacnpoCTpaHeHHe,
OTpa)KeHHe U IpeJIOMJIEHHE CBETA, I0JI- HOe BHYTPEHHee OTPa)KeHHe CBETa, pa3J/o)KeHHe 0esioro cBeTa
B CIIEKTPp M C/I0XKEeHHe CHeKTPaJbHBIX I|BETOB, AMCIEPCHSI CBETA, €CTECTBEHHAasl PpPaJMOaKTHUBHOCTD,
BO3HHMKHOBEHHE JJMHEWYATOTO CIEKTPA U3JIyYeHHs) 110 ONMCAHUIO UX XapaKTePHBIX CBOMCTB U HAa OCHOBE
ONBITOB, IEMOHCTPUPYIOIIMX JaHHOE PU3NUECKOE SB-JIEHUE;

—pacno3HaBaTb INpOsIBJI€HHE M3Yy4YeHHbIX (QU3UYECKUX SIBJEHHUH B OKpY’KalolleM MUpe (B TOM 4HCiIe
dusnyeckre sIBJEHUsI B NPU- pojie: NPWIMBBI U OTJHUBBI, JBWKeHHe IIaHeT COJIHEYHOM cHCTe- MBI,
peakTHBHOE /BU)KEHHE J>KUBBIX OPraHHW3MOB, BOCIPHUSTHE 3BYKOB J>KUBOTHBIMH, 3€MJIETpPsICEHHE,
ceficMUYeCKHMe BOJIHBI, IIy- HAaMH, 3X0, LBETA TeJI, ONTUYECKHE SIBJEHUs B NPUPOJE, 6GHO0JI0- FMYeCKoe
JleCTBHME BHUJHMMOTO, VJbTPAQHOJETOBOTO U PEHT- TeHOBCKOTO H3JIydeHHH; eCTeCTBEHHbIH
paJiMOaKTUBHbIA (QOH, KOCMHYECKHe JIyYd, DPaJHOAaKTHBHOE W3JyYeHHe NPUPOJHBIX MHU- HEpaJsoB;
JleACTBYE PaZJMOAKTUBHBIX M3JIyYeHUH Ha OPraHU3M 4e- JIOBEKA), IPU 3TOM NEePEeBOAUTH NMPAKTHUIECKYIO
3aZlauy B y4eb- HYIO, BbIAE/ATh CylleCTBEHHble CBOMCTBA/NMpHU3HAKU PU3NUe- CKUX SIBJIEHUH;

—ONMCbIBaTh H3yYeHHble CBOMCTBA TesJ W QU3NYECKHe SIBJIEHHS, UC- NMO0JIb3ysd (U3WYecKHe BeJIMYHUHbI
(cpenHsst © MTHOBEHHAs! CKO- POCTh TeJla IIPY HEpaBHOMEPHOM /[IBI)KEHHH, YCKOpeHHe, NiepeMe-

IleHHe, MyTh, YIJI0Basi CKOPOCTh, CUJIa TPEHMs, CUJIA YIPYTOCTH, CHJa TSXKECTH, YCKOpeHHe CBOGOJAHOTO
NaZieHus], BeC TeJia, UM- MyJbC TeJsd, UMIYJbC CHUJIbl, MEXaHHYecKasl paboTa ¥ MOIIHOCTb, TOTEHIMAIbHAs
3Heprusi Teja, MOJHSTOTO HAaJ NOBEPXHOCTbIO 3€MJIM, NMOTEHIMAJbHAsl 3HEPIUsl CKATOW NPY>KUHBI,
KHHeTHYe- CKasl IHeprHsl, M0JIHAsi MeXaHW4eCcKasl Heprus, Nepuo/ U 4acToTa KoJieGaHUH, JJINHA BOJIHBI,
IPOMKOCTBb 3ByKa U BbICOTA TOHA, CKO- POCTh CBETA, NIOKa3aTeslb MPEeJOMJIEHHS CPeZbl); IPHU ONMCAaHUU
NpPaBUJIbHO TPAKTOBATb (QU3UYECKHH CMBICJA HCIOJIb3yeMbIX BeJHM- YHMH, 00G03HAYE€HUS M €JHUHHIBI
bU3NIeCKHX BeJUYUH, HAX0JUTb GOPMYJIbl, CBA3bIBAOLIME JAHHYI0 GU3NYECKYI0 BEJIHYHMHY C ApPY- THMHU
BeJINYMHAMH, CTPOUTD I'padrKU U3y4eHHBIX 3aBUCHMOCTeHPU3NIeCKNX BETUIHH;

—XapaKTepr30BaTb CBOWCTBA Tes, GU3NIECKHE SIBJEHHUS U TPOIEC- Cbl, MCIOIb3ysl 3aKOH COXpaHEHHs



SHEpruM, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLIMII CYNEepPNO3ULUHA CHUJI, TIPUHIMI OTHOCHTEJb- HOCTH
['anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHWs1 MMIYJb- Ca, 3aKOHbI OTPAXKEHUS U NPEJIOMJIEHHSI CBETA,
3aKOHBbI COXpaHe- HUs 3apsAJlOBOTO U MacCOBOTO 4YHCeJ TNpPU SAEepHBbIX peakLusax; MpU 3TOM AAaBaTh
C/I0BeCHY10 GOpPMyJIMPOBKY 3aKOHA U 3aMIUChI- BATh €I0 MaTEMaTUIECKO€E BbIpaXKeHHUE;

—O0O0BACHATh QU3NYECKHEe TPOILECChl M CBOMCTBA TeJs, B TOM YMCJEH B KOHTEKCTE CUTYalM{ MPAKTHUKO-
OPHEHTHUPOBAHHOTO XapaKTe- Pa: BbIABISATL NPUYMHHO-CJI€CTBEHHbIE CBSI3H, CTPOUTDH 06'bSIC- HEHHUE U3
2—3 JIOTUYECKHUX LIAroB C OMOPOW Ha 2—3 M3YYEHHBIX CBOHMCTBA QU3UYECKUX SIBJIEHUH, PU3UUeCKHUX
3aKOHOB MJIM 3aKO- HOMEPHOCTEH;

—pewmaTb pacyéTHble 334a4yM (OmUpamLivecs HAa CUCTeMy M3 2— 3 ypaBHEHHH), UCHOJIb3ys 3aKOHBI U
dopmMysbl, cBA3bIBaOLIME (U3MUECKHe BEJMYMHBI: HAd OCHOBE aHa/IM3a YCJIOBUS 33/layd 3a- MHMCHIBATh
KpaTKOe YCI0BHE, BbISB/ISTH HEeJOCTAIOIMe WIN U30bI- TOYHbIE JaHHbIE, BBIOUPATh 3aKOHBI U GOPMYJIbI,
Heo0X0ZMMble J/Is1 pellleHus, IPOBOJUTb PACYEThI U OLIEHMBATh PEaMCTUYHOCTD I10JIy4Ye HHOTO 3HaYEeHHS
bu3nIecKol BeJTMYHHB;

—pacno3HaBaTh NMPO6JeMbl, KOTOpble MOXHO DPELIMTb NPH IOMOLIM (PU3NIECKUX METOJOB; HCIOIb3ys
ONMCaHMe HCCJIe[0BaHUS, BbI- JIeJISITh IPOBEPsieMOe IPeJoJI0KeHHE, OLle HUBATh TPAaBUJIbHOCTb MOpsiKa
NpOBeZleHUs1 MCCJIeJ0BaHNS, ieJIaTh BBIBO/bI, MHTEPIIPE- TUPOBATh Pe3yJIbTaThl HAOII0AEHUH U ONIBITOB;

—IpPOBOJUTD OIBITH N0 HAGIIOAEHUI0 PU3NYECKUX SBJEHUH MM PU3WYECKHUX CBOWCTB Tes (M3yueHHe
BTOpOTO 3aKoHa HbI0TOHA, 3aKOHA COXpaHEeHHsI SHEPTHH; 3aBUCHMOCTb I1epro/ia KoaebaH i

HPY>KUHHOI'O MasiTHUKa OT Macchl rpy3a W KECTKOCTH MPYXUHbI M HE3aBUCHMOCTb OT aMIUIUTYZbI
MaJIbIX KoJieGaHUU; NpsSIMOJIM- HEH{HOEe paclpoCTpaHEeHHEe CBETa, pasJjiockeHHe GeJloro  CBeTaB
CIIEKTDP; H3y4YyeHHEe CBOMCTB H300paKeHHs B IJIOCKOM 3epKajie U CBOMCTB M30GpakeHUs mpeaMeTa B
cobUparllel JTUH3e; Ha- GJII0JieHUE CIJIOIHBIX U JUHEHYaThIX CHEKTPOB U3JIyYeHHs ): Ca-MOCTOSITETbHO
CoOHUpaTh YCTAHOBKY U3 U3GbITOYHOT0 Ha6opa 060- PyJOBaHHUS; OMUCBIBATh X0/, ONBITA U €T0 PE3YJIbTAThI,
b opMyJsu- poBaTh BbIBOABI;

—IpPOBOAUTH MPU HEOGXOJAUMOCTH CEPHI0 MPSIMbIX U3MepEeHUH, onpeiesisist CpejHee 3HaYeHHe U3MepsieMOor
BeMYUHbl  (POKycHOe paccTosHMe coGUpamumeld JIMH3bI); OOOCHOBBIBATH BBIOOpP  Crmoco6a
W3MepeHHUs]/U3MePUTENBHOT0 MPUGOPa;

—IpPOBOAUThL HCC/IELOBaHWE  3aBUCUMOCTEH  QU3UYECKHX  BeJIMYUH C HCIOJb30BaHHEM INPSIMBIX
U3MepeHUH (3aBHUCHMOCTb NMYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM [JBHMXXEHHH 6e3 HauyaJlbHOM CKO-
poCTH; mepuoja KoJeGaHWH MaTeMaTHYeCKOro MasiTHUKA OT JJIM- Hbl HHUTH; 3aBUCHMOCTH YrIJa
OTpaXXeHHsl CBeTa OT yIVIa HaJeHHUs M yrJja MpeJIOMJIEHHS OT yIJIa MaJieHus): IIaHUPOBATh HUCCIe0-
BaHHe, CAMOCTOSITEJIbHO COGHpaTh YCTAaHOBKY, QUKCUPOBATh pe- 3yJbTaThbl MOJYyYEeHHOW 3aBHUCHMOCTH
¢$U3UYEeCKUX BEJIMYHH C YYETOM 33JJlaHHON NMOTPELIHOCTH U3MEPEHUH B BUAe TabJIUL U Irpa- GUKOB, 1eJIaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCC/Ie0BaHMUS;

—IpPOBOAUThL KOCBEHHbIE U3MepeHHUs] GU3NYECKUX BeJIMYUH (CpeA- Hss CKOPOCTh M YCKOPEeHHe Tesa Mpu
PaBHOYCKOPEHHOM JIBH- KEHHH, YCKOPEHHE CBOGOJHOTO MaJieHHs], XKECTKOCTb NPYXHUHbBI, KO3OUIMEHT
TPEHUS1  CKOJIBXKEHUS, MeXaHHYeCcKast paboTad MOLIHOCTb, YAaCTOTA W MepUos KosieGaHUi
MaTeMaTU4eCKOTO M MPYKUHHOTO MasiTHUKOB, ONITHYECKas CHJIa COGHpAIOLLel JIMH- 3bl, PaJH0aKTUBHBIA
$OH): NJIAHUPOBATh U3MeEPEHUs; COOUPATb IKCIEPUMEHTAJIBHYI YCTAHOBKY U BBINOJHATH U3MEPeHUs,
clle- ysl IPeAJIOKEHHONW UHCTPYKLMH; BBIYUCIATD 3HaUEHUE BEJIMUU-Hbl U aHAIM3UPOBATD MOJIyYeHHbIE
pe3y/bTaThl;

—Cco6JII0AaTh MPABWJIa TEXHUKU 6€30IIaCHOCTH MPH paboTe ¢ J1abo- paTOPHBIM 060PYA0BaHUEM;

—pas3J/M4aTh OCHOBHbIe NMPU3HAKU U3YYEeHHBIX (pU3UYECKUX MOJe- JIel: MaTepUaibHas TOYKa, a6COJIOTHO
TBEPJLOE TeJO, TOUYEYHbIH HMCTOYHUK CBeTa, JIyd, TOHKas JIMH3a, IJIaHETapHas MoOJeJb aTo- Ma,
HYKJIOHHasl MOJieJIb aTOMHOTO SIAPa;

—XapaKTepU30BaTh NPUHLUNbI JeHCTBUS H3YYEHHBIX HPUGOPOB M TEXHUYECKUX YCTPOMCTB C ONMOPOH
Ha UX ONHUCaHUs (B TOM YHC-JI€: CIUAOMETD, JATYUKH NOJI0KEHHUs], PACCTOSIHUS U Y CKOPEHHs],

pakKeTa, 3X0JIOT, 0YKH, IepHcKoll, poToannapar, onTHIeCKHUe CBETOBO/bI, CIIEKTPOCKOTI, J03UMETP, KaMmepa
BunbcoHa), Mc- mMosb3ys 3HAHUA O CBOMCTBAX (QU3MYECKUX SIBJEHUH M HeOOXOAH- Mble QU3HYecKue
3aKOHOMEPHOCTH;

—MHCI0JIb30BaTh CX€Mbl U CXeMaTH4YHble PUCYHKH M3YYEHHBIX T€X- HUYECKHUX YCTPOMCTB, U3MEPUTEbHBIX
NPHUOOPOB U TEXHOJOIH- YeCKHX NPOLECCOB NPH pelIeHHH y4eGHO-NPaKTHYEeCKUX 33Jay; ONTHYeCKHe



CXeMbI [iJid TIOCTPOEHUA 1/1306pa>x<eH1/1171 B IVIOCKOM 3€pKaJie U c061/1pa}0me171 JINH3E;

—IPpUBOAUTDH

NpUMepbl/HaxoAUTh HHGOpPMAaLMID O TMpHMepax Mpak-

TH4Y€CKOIro HCIOJIb30BaHHA

bu3NIeCcKHX 3HAaHUHU B MOBCEAHEBHOM KU3HHU [JJIs1 00ecredeHuUs1 6€30MacCHOCTH NTPH 06paleHuH ¢ Tpu6o-
paMM M TEXHHYECKMMH YCTPONCTBAMH, COXPAaHEHHUs 3J0pOBbS U COOJII0ZEHUS HOPM 3KOJIOTMYeCKOTO
MOBeJIeHUsI B OKPY>KaIOIL el cpefie;

—OCyLIECTBJAATD NOUCK HHGOpPManuu QPU3NUECKOTO COJep)KaHUs B ceTH UHTEpHET, caMOCTOATEIbHO
bopMy/nupysT NOMCKOBBIA 3a- IPOC, HAXOAUTb INyTH OMNpefeseHus [OCTOBEPHOCTH I0JyYeHHOH
MHPOPMAIMU Ha OCHOBE UMEKOLINXCS 3HAHUK U [JIOTIOJIHUTE/Ib- HbIX HCTOYHHUKOB;

—MCI0JIb30BaTh NPH BBINOJHEHUH YYeOHBIX 33J@aHUH HaydyHO-NO- MyJISIPHYIO JIUTEPATYPY GU3UYECKOTO
coJiep>KaHMsl, CpaBOYHbIe MaTepHaJIbl, pecypcel ceTh UHTEpHET; BjaZieTh NPpUEMaMHU KOHCIEKTHPOBAHUS
TEKCTa, Npeobpa30BaHUst MHGOPMALMK U3 OJ{HOW 3HAKOBOU CHCTEMBI B JIpYTYIO;

—C03/71aBaThb COOCTBEHHbIE NMHCbMEHHbIE U YCTHBbIE COOOIEHHS Ha OCHOBe MHQOpPMAIUM M3 HECKOJIbKHX

HUCTOYHHUKOB (1)1/13 HYeCKOro cojepixaHud,

NyGJIMYHO NPEJCTaBASTh pPe3yJIbTaThl

NPOEKTHON WU

MCCJIe[OBATENbCKON JIeATEebHOCTH; NMPHU 3TOM TIPaMOTHO HC- MOJIb30BaTh HM3yYeHHBIM IOHATHHHBINA
anmapaTr M3y4aeMoro pas-Zeja OQU3UKU U
0COGEeHHOCTEeH ayANTOPUH CBEPCTHUKOB.
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Pa6ouyas nporpamma

TEMATUYECKOE NMJIAHUPOBAHUE

7 knacc (68 u)

COMMIPOBOXKAATDH

BBICTYILJIEHHE TIIpe3eHTalyei c yuéTom

HayKa o Ipupoje
(24)

fABnenus npupoel. Pusnye-
CKUe sIBJIEHUS: MeXaHHue- CKUe,
TeIJIOBbIE, 3JIEKTPUYe-CKUe,
MarHUTHbIE, CBETOBEIE,
3BYKOBbIE

TemaTH4eckuit OCHOBHOe coAepKaHue OCHOBHBIE BH/IbI AeATEAbHOCTH yYaluXcsa
6J10K, TeMa (Ha ypoBHe y4eGHbIX JeiicTBUii)!
Paspes 1. ®u3uka u eé posib B I03HAHUU OKpY:kKawiiero mupa (6 4)
duzuka — dur3rka — HayKa 0 Ipupo/jie. BrisiBJieHM € pa3inuuil MeXXAy GU3NUECKUMU U XUMUY €CKUMU

npepateHusaMu (MC — xumust).

PacnosHaBaHue 1 kiaccupukanus GU3Nd eCKUX IBJAEHUN:
MeXaHHUY€eCKUX, TEIJIOBbIX, 31eKTPUYECKUX, MalHUTHBIX U
CBETOBBIX.

Ha6utonenue u onvcaHue QU3NYECKUX sIBJIEHUI

dusuyeckue
BeJIMYUHBI (2 4)

dusnvyecKkre BeJIMYUHBL.
H3mepeHue dpusnIecKux
BeJIMYKH. Pusnueckue
npu6opsl. [lorpemnoctb
n3MepeHui. MexxayHapo/Has
CHCcTeMa eAUHMUI]

OnpejesieHye IeHbI [ie/eH)s Kalbl U3MepUTeNbHOT0 Npubopa.
H3MepeHHe JTMHEWHBIX pa3MepoB TeJl U NPOMEXYTKOB BpeMEHHU C
Y4ETOM MOTPENIHOCTEN.

H3mepeHue 06bEMa XKUAKOCTH U TBEPIOTO Tea.

W3mepeHre TeMIlepaTyphl IPU MOMOIIY >KUAKOCTHOTO Te€pPMO-
MeTpa U JJaTuMKa TeMIepaTyphl.

BrinosiHeHHe TBOPYECKUX 33/IaHUM 110 MOKUCKY CIOCOG0B U3Mepe-
HUS HEKOTOPBIX GU3NIECKUX XapaKTePUCTHK, HallpUMep pa3MepoB
MaJIbIX 06'bEKTOB (BOJIOC, IPOBOJIOKA), VAT EHHBIX

1 [Ipu pa3paboTke paGoyeil IporpaMMbl B TEMAaTH4€CKOM IVIAaHUPOBAHHH J0JUKHBI GbITh yYTEHbI BO3MOXHOCTH HCIOJIb-
30BaHUS 3JIEKTPOHHBIX (UUOPOBBIX) 06pa30BaTeNbHBIX PECYPCOB,  SBJSIOIUXCA  y4eOHO-METOAUYECKUMHU
MaTepuana- MU (MyJbTHMeAUHHbIE IPOrPAMMBI, 3J1€KTPOHHbIE YIe6HUKH U 33la4HHUKH, 31eKTPOHHbIE GUOINOTEKH,
BUPTYaJIbHble J1a0OpaTOpPHH, WIPOBble IPOTPaMMBbl, KOJUIEKIUMHM LUPPOBBIX 00pa30BaTesJbHBIX pPECYPCOB),
peanu3ywIuX JUAAKTH- yeckue Bo3MoxkHocTH MKT, cosepkaHre KOTOPBIX COOTBETCTBYET 3aKOHOJAATENbCTBY 00
06pa30BaHUM.

OU3NKA. 7—9 Knaccol
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00'bEKTOB, OOJIBLIIMX PACCTOSIHUM, MaTbIX TPOMEKYTKOB
BpeMeHH. O6CYyK/IeH e TpeiaraeMblIX Clioco60B




EcrecTBeHHO-
Hay4HbIA METOJ,
no3HaHuA (2 4)

Kak ¢usuka u gpyrue
ecTeCTBeHHble HayKH U3y4a-loT
npupoay. EcrectBen-
HO-Hay4HbIH METO/ I103Ha- HU:
HaOJII0/IeHH €, [T0CTaHOB-Ka
Hay4HOTO BOIPOCa,
BbI/IBH)KEHHE THUIIOTES,
3KCIEPUMEHT 110 IPOBepKe
TUII0TE3, 06'bsICHEHHE HabJII0-
Jlaemoro siBjeHus1. Onucanre
dU3MUeCKUX s1BJIEHUH C TOMO-
L[bI0 MO/l een

BblABIKEeHMEe THIIOTES, 00bsACHAIOIUX TPOCTbIE SIBJEHU,
Halpumep:

8 mnouyeMy OoCTaHaBJMBAETCA JBUXKylleecsd 10 FOPU30HTAIbHOU
MOBEPXHOCTH TeJIO;

9 1noyeMy B XapKylo IOro/ly B CBETJION ofiex/ie NpoxaajiHel,
YyeM B TEMHOM.

[IpepnoxeHue crioco60B MPOBEPKU THIIOTES.

[IpoBeaeHue UcCIeA0BaHUSA 0 IPOBEPKE KAaKOW-TM60 TMIIOTe- 3bl,
HalpuMep: [JaJlbHOCTb IOJIETa IIAPHKa, MyLIEHHOr0 TOpH-
30HTAJIbHO, TE€M GOJIbIIIE, YeM GOJIbILE BbICOTA My CKa.

[locTpoeHue mpocredmux Mojeneil GpU3NUECKUX sIBJIEHUI

(B BUJe PUCYHKOB WJIM CXeM), HallpuMep MaJleHHe NpeLMeTa;
IpsIMOJIMHEHHOEe PacnpoCcTpaHeHUe CBeTa

Pa3zpes 2. [lepBoHaya/ibHbIE CBeJ€HNS O CTPOEHUH BemecTBa (5 4)

CtpoeHue
Bemlecrsa (1 4)

ATOMBI U MOJIEKYJIbI, UX Pa3-
Mepbl. OIBITHI, J0Ka3bIBa0-
1Me JUCKPETHOE CTPOEHUE

BelllecTBa

HaGuitojeHrie ¥ HHTepIpeTaLusl ONbITOB, CBU/ETEIbCTBYIOIINX 06
aTOMHO-MOJIEKY/ISIPHOM CTPOEHHHM BEIeCTBA: OIBITHI C pac-
TBOPEHMEM Pa3/INYHbIX BEIECTB B BOJE.

O1leHKa pa3MepoB aTOMOB M MOJIEKYJI C UCII0JIb30BaHHeM (OTO-
rpadui, Nosy4eHHbIX Ha aTOMHOM CHUJIOBOM MUKpockone (ACM).
Onpesie/ieHHe pa3MepoOB MaJbIX TeJl

JIBmKkeHHne

Y B3aMMO/I€e -
CTBME YaCTHI],
BellecTBa (2 4)

JIBIDKeHH e YacTUI, BellecTBa.
CBf13b CKOPOCTH JABHXKEHUSA
YacTHUL, C TeMIIepaTypoi.
BpoyHoBCcKoe ABMXKEHME.
JAuddysus. Bsaumopeiicreue
YJacCTHI] BelllecTBa: NPUTSKe-
HUe U OTTWIKHUBAHUeE

Ha6tonenue u 06bsicHeHHE GPOYHOBCKOTO JABUXKEHUS U sIBJe-
Hus Jud dy3uu.

[IpoBezieHuE U 0GbsICHEHK E ONBITOB [0 HAGJI IO/ EHHUIO TENIOBOTO
pacuiypeHus ra3os.

[IpoBesieHrEe U 0O'BSICHEHHE ONBITOB MO0 0OHAPYKEHUIO CHUJT
MOJIEKYJ/IIPHOTO NIPUTSXKEHUS U OTTIKUBAHHS
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Pabouas nporpamma
MpodonxceHue mabn.
Temaruyeckuii OCHOBHOE cofiepiKaHie OcHOBHBIC BUbI J€ATe1bHOCTH yYaIUXCsi(HA
0J10K, TEMa YPOBHe y4eOHbIX JeiicTBUii)
ArperaTHble ArperaTHble COCTOSIHUA OmnucaHue (C UCIOJIb30BAaHUEM MPOCTHIX MOJeJ1el) OCHOBHBIX
COCTOSAHUSA BelllecTBa: CTPOEHUe rasos, pa3/IMYui B CTPOEHUH a30B, )KUAKOCTEH U TBEPABIX TeJl.

BellecTBa (2 4)

JKUJIKOCTEN U TBEPABIX
(KpUCTLINYECKUX) TeJL.
B3auMocBsA3b Mexay cBOM-
CTBaMHU BelleCcTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJIIPHBIM CTPO-
eHueM. OcoOGeHHOCTH arperar-
HBIX COCTOSIHUM BO/IbI

OGBbsiCHEHHE MaJION C)KMMAaeMOCTH XUAKOCTEN U TBEPABIX TeJI,
GOJIBLION C)KUMAeMOCTH ra30B.

O6GBsicHeHHE cOXpaHEHUsT GOPMBI TBEP/BIX TEN U TEKYYECTH
JKUJIKOCTH.

[IpoBesieHrEe ONBITOB, JOKA3BIBAIOIIUX, UTO B TBEPJOM COCTOSI- HUU
BO/IbI YACTHLbl HAXOASTCA B CPEeAHEM Aasblie JPYT OT Apyra
(II0THOCTB MEHBIIE), YEM B XKUIKOM.

YcraHOB/IEHHE B3aUMOCBSI3U MEX/Y 0COGEHHOCTSIMH arperar-HblxX
COCTOSIHMM BOJIbl U CylLI[eCTBOBAaHHUEM BOJAHBIX opraHu3mMoB(MC —
6uoJiorusi, reorpadusi)

Pasgen 3. /IBmkeHue U B3auMojelicrBue Tea (21 4)

MexaHHU4YecKoe
ABIbKeHUe (3 4)

MexaHHU4YecKOe JIBHXKEHHe.
PaBHOMepHOe U HepaBHOMep-HOe
JABrxkeHHue. CKOpOCTb.

CpenHas CKOPOCTb NP He-
paBHOMEpPHOM JABM>KeHHUU. PacuéT
My TH U BPEMEHH JIBUXKeHUs

HWccnepnoBaHre paBHOMEPHOTO JBHXKEHUS U OIIpejiesieHHe ero
MPHU3HAKOB.

Hab6sropenre HepaBHOMEPHOTO JIBUKEHUS U ONpejie/ieHHe ero
OT/IMYUI OT PAaBHOMEPHOTO JIBHKEHUS.

PemreHue 3aia4 Ha onpefiesieHue MyTH, CKOPOCTH U BpeMEHU
PaBHOMEPHOTO ABUKEHUS.

AHasn3 rpaduKOB 3aBUCUMOCTH NYTH U CKOPOCTH OT BpeMeHHU




HWHepuus,
macca, IjioT-
HOCTb (4 4)

fBnenue nHepyUU. 3aKOH
“Hepuuu. B3aumopelicTBue Ten
KaK MpUYMHA U3MeHEeHUs
CKOPOCTH J|BHKEHHUS TeJL.

O06bsicHEHMe U IPOrHO3UPOBaHUeE SIBJIEHUH, 06YCI0BIE€HHBIX
WHepIyel, HanpuMep: YTO IPOUCXOAUT IIPU TOPMOXKEHUH UIUPE3KOM
MaHeBpe aBTOMOGUJIS, M04eMy HEBO3MOXXHO MIHOBEHHOIIPEKPATUTh
JIBIDKEHHeE Ha BeJIOCUI efle MJIM CAMOKAaTe U T. [I.
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Macca kak Mepa HHEPTHOCTH
Tesa. [IJ1I0THOCTD BellecTBa.
CBsI3b IVIOTHOCTH C KOJIHMYe-
CTBOM MOJIEKYJI B [JUHULEe
00'bEMa BellecTBa

[IpoBesieHUe U aHA/IM3 OMNbBITOB, AEMOHCTPUPYIOIUX U3MeHEHHe
CKOPOCTH ABM>KEHUS TeJsla B pe3yJibTaTe AeHCTBUS Ha HETO JPYTUX
Tell.

PemreHue 3a/1a4 Ha onpeJesieHle Macchl Tesla, ero 06béMa U
IJIOTHOCTH.

[IpoBesieHUe U aHAIN3 OIBITOB, JJEMOH CTPUPYIOIIHUX 3aBUCU- MOCTb
M3MeHeHHs CKOPOCTH TeJsla OT ero Macchbl IPH B3aUMO/Iel- CTBUH TeJl.
W3MepeHue Macchl Tesa pa3InyHbIMU criocobamu. OnpeseneHue
IJIOTHOCTH TeJIa B pe3y/IbTaTe U3MepeHusl ero Mac-cbl U 06'béMa

Cwia. Buasl cun
(14 4)

Cuita Kak XxapaKTepUCTHKa
B3auMo/ercrBus Tes. Cuia
YIpyrocTy U 3akoH 'yka.
H3mepeHue cubl C IOMOLIBIO
JAUHaMoMertpa. fBjieHne
TATOTEHUS U CUJIA TSXKECTH.
CuJia TSXKeCTH Ha IpyTrux
m1aHertax. Bec resna. Heseco-
MoCTb. CJIOKEeHH e CUJI,
HalpaBJlIeHHbIX 10 OJHOU
npsMoil. PaBHogel cTBy 01 as
cut. Cuna tpenus. TpeHue
CKOJIBXEeHUSI U TPEeHH e IIOKOSI.
TpeHue B Ipupojie U TEXHUKE

H3yyeHre B3anMOJ el CTBYSA KaK MPUYMHBI HU3MEHEHUs] CKOPOCTUTENA
WY ero fedopMaiuu.

OnucaHue pealbHbIX CUTYallUH B3aUMO/eCTBUS TeJl C IOMOUIbIO
MojieNiel, B KOTOPBIX BBOJUTCS MOHSITHE U U300pa’KeHHEe CUJIBI.
HU3yuenue cunbl ynpyroctu. McciieoBanue 3aBUCUMOCTH CUJIBI
YIOPYTOCTH OT yAJIUHEHUS PEe3UHOBOTO IHYPa UJIH MPYKUHbI

(c mocTpoenueM rpaduka).

AHanu3 NpakTU4YeCKUX CUTYaLXH, B KOTOPBIX HPOSIBJISAETCS

JlefiCTBUEe CUJIbl YIIPYToCTH (YIPYrocTh Ms4a, KPOCCOBOK, BETOK
JlepeBau Jip.).

AHanus cuTyanui, CBI3aHHBIX C sIBJIEHHEM TAToTeHHUs1. OObsiCHEHU e
OpOUTATBHOTO JBIKEHUS IJIaHET C UCI0JIb30BaHU- €M SIBJIEHUS
TATOTEHHUs ¥ 3aKoHa uHepuuu (MC — actpoHoMusi).M3MepeHue Beca
Tesa ¢ TOMOIIbI0 JuHaMoMeTpa. O60CHOBaHKE 3TOTO croco6a
H3MepeHUsl.

AHanus v MosieIMpOBaHMUE SIBJIEHUSI HEBECOMOCTH.
JKCnepuMeHTaIbHO e TOJTyYeHH e TPaBUJIA CJIOKEHHUS CUJI,
HalnpasJleHHbIX BJl0JIb OJHOU npsMoi. OnpezesieHre BeJUYUHBI
paBHOZENCTBYIOILEN CHJT.

H3yyeHue cuJIbl TPEHUS CKOJIBXKEHUSI M CUJIbI TP €eHHUs IIOKOS.
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MpoodonxceHue mabn.

Temarnuecknii
0J10K, TEMA

OcHOBHOe cofep:kaHue

OcCHOBHBIE BHIBI 1eAT&IbHOCTH YYaluxcs(Ha
YPOBHeE y4eOHBIX el cTBUI)

WUccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUSI OT CHUJIbI JJaBJIeHUSAH
CBOWCTB TPYLIMXCS IOBEPXHOCTEH.

AHanv3 NpaKkTHYeCKUX CUTYaL1i, B KOTOPBIX IPOSIBJISETCS
JlefiCTBHE CUJIbl TPEHMSI, UCIIOJIb3YIOTCS CIIOCO6BI eé yMeHblle- HUs
WJIM YBeJIMueHus (KaTaHue Ha JIbDKaX, KOHbKax, TOPMOXKe-HUe
aBTOMOGMJIS, UCII0JIb30BaHHE O/ IIMITHUKOB, IJIaBaHHE BOAHBIX
KUBOTHBIX U Jip.) (MC — 6uosiorus).

PelieHre 3a1a4 ¢ Ucoib30BaHueM GpopMyJ1 sl pacyéTa CHJIbI
TS?KECTH, CUJIbl YIPYTOCTH, CUJIbI TPEHHsI

Pasgen 4. /laBjieHre TBEPABIX TeJl, XKUAKOCTeH U ra3os (21 4)




JaBienue. Ile-
pejaya jasJie-
HUSA TBEPABIMU
TeJIaMHU, XKUJKO-
CTSIMM U Ta3aMH
(34)

JaBnenue. Cmoco6bl yMeHb-
LIeHUs U YBeJTHY eHUsl
JAaByeHus. /laBieHue rasa.
3aBHUCHUMOCTD J1aB/IE€HHUS a3a0T
06'bEMaA U TeMIIEPATYPHI.
[lepenava faBaeHus1 TBEPbI-
MU TeJ1aMHU, XXUAKOCTSIMU U
rasamMu. 3akoH [lackass.
[IHeBMaTHYeCKHe MaIlHWHbI

AHanv3 1 00'bsICHEHUE ONIBITOB U MPAKTHY ECKUX CUTY al[Ui,B
KOTOPBIX IPOSABJISETCS CUJIA laBJleHUs.

OGocHOBaHUE CIIOCOOOB YMEHbIIEHNS U YBEJTUY eHHUs []aBIEeH U
W3yyeHu e 3aBU CMOCTH 1aBJIeHUsI T'a3a OT 06'bEMa U TEMIIEPATYPHI.
H3yyeHre 0co6eHHOCTEN mepeiadu aBaeHUs] TBEPABIMU TeJaMH,
KUJKOCTSMH U razaMu. 060CHOBaHUE Pe3yIbTATOB OIBITOB
0COOGEHHOCTSIMU CTPOEHHS BEILECTBA B TBEPAOM, XKUJIKOM

Y razo06pa3HOM COCTOSIHHSIX.

JKcIeprMeHTalbHOE J0Ka3aTeJbCTBO 3aKoHa [lackans.

PewreHue 3a71a4 Ha pacyéT jaBjeHUs TBEPJOro Tesaa

JlaBieHune
xkuakoct (5 4)

3aBHCHMOCTb J1aBJIeHHUS
JKUJIKOCTH OT [JIyOUHBI
norpy»enus. 'napocra-
TUYeCKUH IapafioKC.

HUccnepoBaHrie 3aBUCUMOCTH J1aBJIEHUS XKUAKOCTH OT [JIYOUHbI
MOTPY’KEHHUS U IVIOTHOCTH XHUJIKO CTH.

Ha6utonenue 1 06bsiCHEHHE THAPOCTATUY €CKOTO MApaZiloKCcaHa
0CHOBe 3akoHa [lackaJs.
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Coob61iarolimecs Cocyibl.
TuapaBanYecKre MeXaHHU3MbI

HW3y4eHre co06IAIOIKXCSA COCYAOB.

PemieHue 3a/1a4 Ha pacyéT JaBaeHUs XKUAKOCTH. O 6'bsiCHEHUE
NPUHIMINA AeHCTBUS THAPaABIMYECKOro Ipecca.

AHanu3 1 06bsICHEHHe NPaKTUYeCKUX CUTYaLUH, AeMOHCTPUPY-
IOIIMX TPOSIBJIEHN € JaBJIeHUs XKUJKOCTH U 3aKoHa [lackasis, HanpuMep
MPOLIECCOB B OpraHU3Me NpH IJIy6OKOBOJAHOM HbIpsi- HUU (MC —
6uoJIOrHs)

AtMocpepHoe
AaBJieHue (6 4)

Atmocdepa 3emMsiu ¥ aTMOC-
¢depHoe naBsieHue. [IpUUUHBI
Cyl1eCTBOBaHUSA BO3AYLIHON
060s104kH 3eMH. ONbIT
Toppuuennu. Usmepenue
aTMochepHOTO 1aBJIeHUS.
3aBUCUMOCTb aTMOCHEPHOTO
JlaBJIeHUs OT BbICOTHI

HaJ, ypoBHeM Mops. [IpuGopsl
JUI u3MepeHus1 aTMochepHo-
ro JiaBJeHusi

JKcrepUMeHTaJIbHOEe 00HApYKeHHe aTMOCPEPHOTo JlaB/eHUs. AHAIU3
Y 00'bsICHEHH € OIIBITOB U IPAKTU4ECKUX CUTYaLUH, CBSI3aHHBIX C
JleficTBHeM aTMOCHEpHOTO AaB/IEHHUS.

OGBsiCHeHHE CyLeCTBOBaHUSA aTMocdephl HAa 3eMyie U HEKOTO-

PBIX IUIAHETaX UM €€ OTCYTCTBUS Ha ApyTUx aHetax u Jlyne(MC

— reorpadusi, aCTpOHOMHUS).

O6bsicCHEHNe U3MeHeHHs IJIOTHOCTH aTMOocdepbl € BbICOTONH
3aBHCUMOCTH aTMOCPEPHOTO AaBJeHUS OT BbICOTHL

Pemrenue 3agay Ha pacyér atMocdepHOro JaBjaeHusl.

H3yyeHue ycTpoiicTBa 6apoMeTpa-aHepor/a

JeiictBue
»KHUJKOCTH M ra3a
Ha NOrpyKéHHoe
B HUX TeJo (7 4)

JlelicTBUE XXUJKOCTU U rasa Ha
[IOTPY>KEHHOE B HUX TEJIO.
BolTankuBaromas (apxuMmeo-
Ba) cusia. 3aKOH ApxuMe/a.
[lnaBanue Tes. Bo3ayxonia-
BaHHe

JKCnepuMeHTaIbHO e 0GHApPYKEHHE e CTBUS KUAKOCTH U ra3aHa
[OrpyKEHHOE B HUX TEJIO.

OnpeseneHre BbITaJKUBAOLIEW CUJIbI, JeHWCTBYIOIEd Ha Teso,
MOTPY>KEHHOE B XKUJ KOCTh.

[IpoBesieHue U 06Cyx/eHUE ONBITOB, eMOHCTPHUPYIOIUX
3aBUCUMOCTDb BbITAJIKUBAIOILEN CUJIbI, JeMCTBYIOIEN Ha TEJNOB
KUJKOCTH, OT 00'bEMA MOTPYKEHHOU B XKUAKOCTb YaCTH TeJIau OT
IJIOTHOCTH KUJAKOCTH.

HWccnenoBaHre 3aBUCHMOCTH Beca TeJla B BoJie OT 06'bEéMa
HNOTPY>KEHHOM B )KUJIKOCTb YaCTH TeJla.

PemeHune 3a/1ay HanpuMeHeHKe 3aKOHAa ApXrMMe/ia U Y10 BUS
IJ1IaBaHuA TeJl.
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OKoHYaHuUe mabi.

Temarnuecknii
0J10K, TEMA

OcHOBHOe cofep:kaHue

OcCHOBHBIE BHIBI 1eATE&IbHOCTH YYaluxcs(Ha
YPOBHeE y4eOHBIX el cTBUI)

KoHcTpyupoBaHue apeoMeTpa Wiu KOHCTPyUPOBaHUeE JIOAKUHU
olnpeze/eHne eé rpy30n04bEMHOCTH




Paspen 5. Pa6ora u MomtHoOCTb. JHeprus (12 4)

Pa6oTra u momi-

MexaHu4eckast paboTa.

JKCnepuMeHTaIbHOE ONpe/iesieHre MeXaHUY eCKOH paboThl CUJIbI

MexaHU3Mbl (5 4)

6JI0K, HaKJIOHHAas IIJIOCKOCTb.
[IpaBui0 paBHOBECUSA pblyara.
[I[puMeHeHu e npaBuia
paBHOBecHs phlyara K 6JIOKy.

«30/10TO€E NPAaBUJIO» MEXaHUKU.

KII/| mpocTbiX MeXaHU3MOB.
[IpocTble MeXaHU3MBI B ObITY U
TeXHH- Ke. Pblyaru B Tejie
YyesjloBeKa

HOCTb (3 4) MoniHocTb TSDKECTH IPU NJeHUH TeJla U CHIbl TPEHUS IPU PaBHOMEPHOM
nepeMelleHHH TeJsla 10 TOPU30HTIbHONU TOBEPXHOCTH.
PacuyéT Mo1HOCTH, pa3BMBaeMO IpU NOAbEMe 10 JIECTHUILE.
Pemenne 3aza4 Ha pacyéT MeXaHUYECKON paboOThl U MOIIHOCTH
IIpocTbie [IpocTble MEXaHU3MBI: pbIYar, OmpezeneHye BBIUTPHIIIA B CUJIE IPOCThIX MEXaHU3MOB Ha

IpUMepe pbluara, HoJBHUXKHOTO U HENOABIKHOTO 6JI0KOB,
HaKJIOHHOH IJIOCKOCTH.

HUccnenoBanue ycioBusi paBHOBecus perdara. OGHapyxeHue
CBOMCTB MPOCTBIX MEXaHU3MOB B Pa3/IMUYHBIXUHCTPYMEHTAX U
MPUCIOCO6JIEHUSX, UCIOIb3yEMBIX B OBITY

Y TEXHUKE, a TAKXKE B XKUBbIX opraHusmax (MC — 6uosiorus).
JKcIepyMeHTa/lbHOE JJ0Ka3aTelbCTBO PaBeHCTBa paboT Npu
IpUMeHEeHUH NPOCThIX MEXaHU3MOB.

Onpenenenue KI1/l Hak/10HHOM JIOCKOCTH.

PemreHue 3asay Ha NMpUMeHeHHe IIpaBUJla PaBHOBECHS pblyara MHa
pacuét KI1/J1

MexaHu4yeckas
3Heprus (4 4)

KuHeTrn4yeckasi U IOTeHLIM-
asnbHad 3Heprus. [IpeBpaine-
HHE OJIHOTO BH/la MeXaHHUYe-

JKcrneprMeHTa/lIbHOE ONpe/ieJieHhe U3MeHEeHHUs] KUHEeTUYeCKONH
MOTEHLHaJbHOU 3HEPTHH TeJsa IPU ero CKaTbIBaHUH 110
HaKJIOHHOM IJIOCKOCTH.
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CKOW 3HepryHU B Apyroul. 3aKoH
COXpaHeHUs U U3MeHe-Husl
3HepPrUU B MeXaHUKe

®opmynupoBaHUe Ha OCHOBe HCC/Ie/J0BaHUS 3aKOHA COXPaHeHUs
MeXaHU4YeCKOM 3Hepruu.

O6cyxaeHue rpaHul] MPUMEHUMOCTH 3aKOHA COXpaHeHUs
3HEpruH.

PemreHue 3asa4 ¢ UCnosb30BaHUEM 3aKOHA COXpaHEHUs 3Hep-
TUH

PesepBHOe Bpems (3 4)

8 knacc (68 u)

TeMaTHYeCKHI
6JI0K, TEMBI

OcHOBHOE coaepKkaHue

OCHOBHbIE BH/bI A€ATEJIbHOCTH YYAL[MXCHA
(Ha ypoBHe y4eGHbIX JeiicTBHIA)

Paspen 6. TensioBble siBjeHus (28 4)

CtpoeHue

OCHOBHBIE I0JIOKEHHUS

Ha6uitomeHue v MHTEpIpeTalys ONbITOB, CBU/ETENbCTBYOLINX

¥ CBOMCTBa

MOJIEKYJIIPHO-KHUHeTUY eCKOU

06 aTOMHO-MOJIEKY/ISIPHOM CTPOEHHHU BellleCTBa: ONbITHI C pac-

Bemecrsa (7 4)

TEOpPUH CTPOEHUS BeleCTBa.

TBOPEHUEM Pa3JIMYHbIX BEleCTB B BOJe.

Macca v pa3Mepbl aTOMOB

Pemenue 3a/a4 1o OLleHHMBaHHUIO KOJINYeCTBa aTOMOB HWJIKM MOJIEe-

" MOJIEKYJI. OHbITbI, nona-

KyJI B eAiHULle 00bEMa BellecTBa.

TBEpKAAIoIIe 0CHOBHbIE

AHanu3 TekcTa ApeBHUX aTOMHUCTOB (HanmpuMep, ¢parMeHTa

M0JIOXKEH U MOJIEKYJISp-

noaMel Jlykpenus: «O npupojie Bellei») ¢ U3/10KEHUEM 0060CHO-

HO-KUHETUYEeCKON TEeOpHUH.

BaHUU aTOMHOU runoTtessl (CMbICJ0BOE YTeHue). OneHKa

Mogenu TBEPLOTO, }KUAKOTO

yOEeAUTENbHOCTH 3TUX 060CHOBAHMM.

Y ra3006pa3HOro COCTOSIHUN

O6bsicHeHHE 6POYHOBCKOTO JIBHXKeHUs, siBJeHUs aAuddy3uun

BelllecTBa. Kpucraninyeckue

Y pas3/IMyMi MeXy HUMH Ha O CHOBE N0JI0KEHUH MOJIeKy15p-

Y amopdHble TBEPAbIE TeNa.

HO-KUHETHYECKOH TEOPUHU CTPOEHHS BellecTBa.
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MpoodonxceHue mabn.
TemaTuueckuii OCHOBHOE coepKaHue OcCHOBHBIE BHIBI 1eATEIbHOCTH YYaluxcs(Ha
0J10K, TEMa YPOBHe y4eOHbIX JeiicTBUii)
O6'bsACHEHHE CBOMCTB rasos, OGBbsiCHEHHE OCHOBHBIX PA3JIMYUNA B CTPOEHHUH Ta30B, XKUJIKO- CTEN U
JKUAKOCTeN U TBEPABIX TeJl Ha TBEP/BIX TeJ C UCNO0JIb30BAHUEM IOJI0OXKEHUH MOJIEKYJIsIp-HO-
OCHOBE I0JIOXKEHU I KHMHEeTHUYeCKON TeOpuH CTPOeHHs BellecTBa.
MOJIEKYISIPHO-KUHeTHY eCKO I [IpoBesieHUe ONBITOB M0 BBIPAIMBAHUIO KPUCTALJIOB IT0OBAapeH-
Teopuu. CMayMBaHUe U Ka- HOW COJIX UJIK caxapa.
MULISIPHBIE IB/IEHHUS. [IpoBesieHUe U 00'bsICHEHHE OIBITOB, EMOHCTPHPY IOIUX
TemnsioBoe pacmpeHnen KaNWLIspHble IBJIEHUS U sIBJIeHH e CMaYUBaHUsA.
oKaTue OG6BbsiCHEHHe POJTH KalMJ/ISPHBIX SBJAEHUH JJIs1 IOCTYIJIeHus
BO/bI B opranu3m pactenuii (MC — Guosiorus).
HabGusionenuve, npoBefieHre U 00'bsiCHEHH E OIIBITOB 10 HaBJI0-
JIEHUIO TEIUVIOBOTO PacCLIMpeHUs ra3oB, XXUAKOCTeH U TBEPABIX
Tell.
OGBbsiCHEHHE COXpaHEHHUs 06'bEMa TBEP/IX TeJl, TEKYYECTH
JKUAKOCTHU (B TOM 4YMCJIe, pa3HUIIbl B TEKYYECTH JJIs1 Pa3HbIX
JKUJIKOCTEeN ), aBJIeHUsI rasa.
[IpoBesieHUe ONBITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTb JiaBJle-HUS
BO3/lyXa OT ero 06'béMa ¥ HarpeBaHUs WM OXJIDKJEHUs,
U UX OOBbSCHEHHe Ha OCHOBE ATOMHO-MOJIEKYJISIPHOTO y4eHHs.
AHany3 npakTUYecKMX CUTyalM#, CBA3aHHbIX CO CBOMCTBaMH
rasos, XKUAKOCTeH U TBEPABIX TeJl
TeIruioBbIE TeMHepaTypa_ CBS3b TeMIle- O6ocHOBaHKE NpaBUJI U3MEPEHUA TEMIIEPATYPhI.
npoueccel (21 4) paTypbl CO CKOPOCTBIO CpaBHeHHe Pa3/JIMYHbIX CTIOCOGOB U3MepeHHs U LIKaJ TeMIle-
TEIJIOBOTO ABWXXEHUA YaCTHU LI, parypbl.
BHYTpeHHsS 3HepTrys. Hab6noaenue v 0o6bsiCHeHU e ONIBITOB, eMOHCTPUPY IOIUX U3MeHeHH e
Croco6bl K3MEHEeHUsT BHYTpeHHel 3HepTHH TeJa B pe3yJ/bTaTe TelJIonepe-4a4y U paboTel
BHELIHUX CHJL
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BHYTpEHHEHN 3Hepruu:
TeIIoNepesiada U coBep- leHHe
paboThL Bujsl Tenonepesaqu:
TeIJIONPOBO-/JHOCTb,
KOHBEKIVS, U3/Ty4ye- HUe.
KosnuecTBO TensoThI.
YaenbHasi TeJI0EMKOCTh
BemjecTBa. Temi006MeH u
TeIJIOBOe pPaBHOBECHE.
YpaBHeHUe Tenj0BOro
GasaHca.

[lnaBseHue ¥ OTBep/eBaHu e
KPUCTA/UINYECKUX BelleCTB.
YaenbHasi TenaoTa IJaBJe-
Hus. [lapoo6pa3oBaHue

Y KOHJleHcauus. McnapeHue.
Kunenue. Y nesibHasi TerioTa
napoo6pa3oBaHusl. 3aBUCH-
MOCTb TeMIIepaTypbl KUIEHUS
OT aTMOC(EPHOTO JJaBJEHUS.
BnaxHocTb Bo3ayxa.

JHeprud TOIIUBA. Y/ie/bHas
TeIJIoTa CrOpaHus.

[IpyHUMIIBI PaGOTBI TEMJIO-BBIX
asurareneit. KI1 /] TeroBoro
JIBUTaTeJIsl.

TemnsioBble ABUraTe U U 3all|-
Ta OKpY»Kaloll el cpefibl.

3aKOH coXpaHeHus U mpe-
BpallleHUs] S3HePIUU B MeXa-

Ha6utoneHue 1 0G'bsiCHEHUE ONBITOB, 06CYy K/ €HHE IPAKTHYe- CKUX
CUTYaLUH, [eMOHCTPUPYIOLINX pa3JN4Hble BU/bl TeILIO-Tlepefadu:
TENJIONPOBOAHOCTD, KOHBEKIIUIO, U3JIyYeHHe.

WccnenoBaHre siBleHUs TellJIoO6MeHa NMPU CMELIUBAaHUU

XO0JIOJJHOU U ropsiyei BOJbl.

Hab6srofeHue ycTaHOB/IEHUS] TEIVIOBOTO PaBHOBECHS MEXAY

ropsiaer U X0JI0JJHOU BOJIOM.

OnpefesneHue (MU3MepeHMe) KOJIMYECTBA TEIVIOTHI, II0Jy4eHHOT 0BOJ0M
IpU TenJoo6MeHe C HarpeTbIM MeTa/JIMYeCKUM [IUJINH- APOM.
Ompenenenue (U3MepeHUE) Y eJbHON TEMI0EMKOCTH BeLECTBA.
PemreHue 3asay, cBSI3aHHBIX C BBIYMCIEHHEM KOJUYECTBA TEIUIO-Thl U
TeMJI0EMKOCTH NIPU TeIUI006MeHe.

Ananus cuTyanui N1pakTU4ecKoro UCo/1b30BaHUs TEIJI0BbIX CBOMCTB
BellleCTB U MaTepHaJIOB, HAalpUMeD B ILieJIIX S3HeProcoe-pexxeHus:
TeNJIOU30JIALUS, SHeprocoeperamiye Kpblly, TEpMOAKKYMYJIATOPBI U
T. 2.

Ha6utoneHue siBeHUi McnapeHus: U KOH/|eH Calliu.

HccnenoBanue npouecca UcnapeHus pa3JMyHbIX XKUAKOCTeN.
OGbsicCHEHHE SIBJIEHUH HCIapeHUs U KOHJIeHCAllud Ha OCHOBe
aTOMHO-MOJIEKYJITPHOTO yY€eHHs].

Ha6tonenue u o6bsicHEHUE TpoLlecca KUIEHHUsI, B TOM YHC/Ie
3aBUCUMOCTH TeMIIepaTypbl KUIIEHHUs OT JlaBJeHUsl.

Ompenenenue (M3MepeHHEe) OTHOCUTENIBHOH BJIAXKHO CTH BO3/yXa.
Hab6nroaenue npolecca njaBjeHUs] KPUCTA/UIMY €CKOTO Bellje- CTBa,
HalpuMep JbJa.

CpaBHeHHe MPOLEeCCOB ILJIaBJAEHUS KPUCTALINYECKUX TelU
pa3MsArdeHus pU HarpeBaHUH aMOpP GHBIX TeJI.

OnpeneneHve (M3MepeHHe) y/eJbHON TeNJIOTHl IIABJEHUS JbJa.
OObsicHEHUe sIBJeHUH IUIaBJeHHUs M KPUCTA/JIM3allUM Ha OCHOBe
aTOMHO-MOJIEKYJIIPHOTO yY€eHHs].
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MpodonxceHue mabn.

Temarnuecknii
0J10K, TEMA

OcHOBHOe cofep:kaHue

OCHOBHBIE BHIBI 1eATEIbHOCTH YYaluxcsa(Ha
YPOBHeE y4eOHBIX el cTBUI)

HUYEeCKHX U TelJIOBLIXIIpOoIeccax

PeleHue 3a1a4, CBI3aHHBIX C BBIYMCIEHUEM KOJIMYECTBA TEIJIO-ThI B
npoueccax TeIlvionepesadd IPU IJIaBJAeHUH U KPUCTA/IU- 3aLUH,

W cllapeHUU U KOH/IeHCall M H.

Ananys cuTyanui NpakTUyeckoro NpUMeH eHus f1BJ1eHUI

IJIaBJIeHUsl U KPUCTA/UTM3aLMY, HAlIpUMep, [TOJIyYeHHe CBEPX-

YHCTBIX MaTEPUAIOB, COJIEBAsI IPEIKA U AP.

Anany3 paboThl U 00bsSICHEHHE IPUHLIMIIA JJEHCTBUS TEIJIOBOTO
JBUTATEISA.

Brryucienue KoJIMYecTBa TEIVIOTHI, BbIAENSOIIET0CS IPU CrO-paHUuU
pas/MyHbIX BUAOB Tom/uBa, u KI1/| iBurarens.

06cyKaeHre 3K0JI0THY eCKUX TIOCeCTBUN HUCII0/b30BaHUA
JIBUTaTeJell BHYTPEHHETO CTOPAHUs, TEIVIOBBIX U FHAPO3TEK-
TpocraHuuil (MC — akoJiorus, XuMusi)

Paszgen 7. djieKTpuyecKkue U MarHuTHble siBjieHus (37 4)




JeKTpUYecKHe
3apsaapl. 3aps-
»KeHHbIe TeJla

Y UX B3aMMO/ieii-
crBue (7 4)

JnexkTpusauusd tein. /IBaposa
3/1eKTPUY ECKUX 3apsi/IOB.
B3auMopelicTBU e 3apsiKeH-HbIX
TeJs1. 3akoH KysioHa.
JnexkTpuueckoe noJie. [I[pyuHiun
CyIepHO3UIUH 3JIEKTPUYECKUX
nosield. Hocurenu aeKTpuyeckux
3apsJ0B. DJleMeHTapHbIA
3JIEKTPUYeCKUM 3apsz,.

Ha6.toneHue 1 npoBeieHNE ONBITOB 110 3JIEKTPU3aLUU TeJIPU
CONPHUKOCHOBEHUH U UHAYKIHUEH.

Ha6aromeHnue v 00bsiCHEHHE B3aUMO/ el CTBUS O HOUMEHHOU
Pa3HOMMEHHO 3apsKEHHBIX TeJl.

OGbsiCHEeHHE NPUHIUIA AeHCcTBUS 31eKTpocKona. O0bsiCHEHHE
SIBJIEHUH 3JIEKTPU3aLUU NPU CONMPUKOCHOBEHUUTEN U
WHAYKLKEHN C UCN0JIb30BaHUEM 3HAHUUM O HOCUTENSAX
3JIEKTPUYECKHUX 3aPsI/10B B BEL[eCTBE.

PacnosHaBaHue U 0GbsICHEHUE SIBJIEHUN 3JIEKTPU3ALUHU B I0-
BCe/IHEBHOM KM3HH.

OU3NKA. 7—9 Knaccol
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Ctpoenue atoma. [IpoBogHuU-
KM ¥ JU3JIEKTPUKHU. 3aKOH
COXpaHEeHHUs 3JIeKTPUIECKOTO
3apsaja

Ha6toneHue v 00bsICHEHHE ONBITOB, WIJKOCTPUPYIOMINX 3aKOH
COXpaHEeHHMs 3JIEKTPUY €CKOT0 3apsifia.

HaG.ito/ieHrie ONBITOB 10 MOJENUPOBAHUIO0 CUJIOBBIX JIMHUHN
3JIEKTPUYECKOTO TOJIS.

UccnenoBanue AelCTBYs 3J1EKTPUY €CKOTO 10JIs1 HAa IPOBOAHUKHUU
JIM3JIEKTPUKHU

IocToAHHBIN
3/IeKTpUYecKui
Tok (20 4)

J/1eKTpUYECKUN TOK. Y C10- BUSA
CyLleCTBOBAHUS 3J1€KTPH-
YeCKOTO TOKa. crouHuKH
MIOCTOSIHHOTO TOoKa. /lelicTBust
3/1eEKTPUYECKOT0 TOKA
(TemoBO€, XUMHYECKOE,
MarHUTHOE). JJ1EKTPHUY eCKUI
TOK B KHU/JKOCTSIX U rasax.
JnexTpuueckas Lenb. Cuia
TOKa. JJIeKTpUiecKoe
HanpsikeHUue. CONpoTUBJIE-
HUe NPOBOJHHUKA. YelbHOe
CONPOTHUBJIEHUE BelLlecTBa.
3axkoH OMa /151 y4acTKa Ljenu.
IlocnemoBaTesnbHOE

Y TMapaJulesbHOe CoeJUHeHHe
NPOBOJAHUKOB.

Pa6oTa ¥ MOIHOCTb 3J1EKTPH-
YyeCcKoro Toka. 3akoH /[xoy- 15—
JleHla. DJ1IEKTPONPOBOJ- Ka U
MOTPEOUTENH 3JIEKTPHU- UECKOU
3HEpTHUU B OBITY.

KopoTkoe 3aMblkaHU e

Hab6nroaenue pasiMyHbIX BUAOB JeHCTBUSA 3JIeKTPUIECKOI0 TOKA
Y o6Hapy>KeHHe ITUX BUJOB JeHCTBUSA B IOBCEHEBHOMKN3HU.
COOpKa M UCTIBITAHUE 3JIEKTPUYECKON LIeNH I10CTOSTHHOTOTOKA.
W3mepeHre cujibl TOKA aMIIepMETPOM.

W3MepeHHe 3/1eKTPUYECKOTO HANpPsI)KEHUs] BOJIbTMETPOM.
[IpoBeseHue U 06bsICHEHHE OTBITOB, J1eMOHCTPUPYIOLIUX
3aBUCUMOCTb 3JIEKTPHUYECKOT0 COIIPOTHBIIEHUS] TPOBOAHUKA OT
€ero JUINHBbI, IJIOaJ{M NONIEPEYHOro ce4eHUs: U MaTepHuaa.
HWccnenoBaHre 3aBHCHMOCTH CHJIBI TOKQ, IPOTEKAIOLIEro yepes
pe3uCTop, OT CONMPOTHUBIIEHUS PE3UCTOPA U HANPSXKEHUS
HapesucTope.

[IpoBepka nmpaBuJ/ia CJ0XEHUs HaNpPSXKeHUH NpU NOoCcae0Ba-
TeJIbHOM COeIMHEHNH JIBYX PEe3UCTOPOB.

[IpoBepka npaBusia A1 CUJIbl TOKA NMPU NapalieJbHOM COeAu-
HEHUH Pe3UCTOPOB.

Ananys cuTyanui nociefoBaTelbHOr0 U MapasjelbHoro
coeJJMHEHUS MPOBOJAHUKOB B OMALIHUX 3JIEKTPUYECKHUX CETSX.
Pemenue 3aga4 ¢ ucnosib3oBaHreM 3akoHa OMa u Gopmy1 pacyéra
3JIEKTPUYECKOI'0 CONPOTHUBJIEHUS NPU NOC/IeA0BATENb-HOM U
napasjieJbHOM COeANHEHUH NTPOBOJHUKOB.
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OKoHYaHuUe mabi.

Temarnuecknii
0J10K, TEMA

OcHOBHOe cofep:kaHue

OCHOBHBIE BHIBI 1eATEIbHOCTH YYaluxcs(Ha
YPOBHeE y4eOHBIX el cTBUI)




OmpezneneHue paboThl JMIEKTPUIECKOTO TOKA, IPOTEKAKIIETO
yepe3 pe3ucTop.

OmnpesenieHre MOIHOCTH 3JIEKTPUYECKOTO TOKa, Bbl/le/Is1eMOMHA
pesucrope.

UccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA Yepe3 JaMIOYKYOT
HalnpsiKeH!s Ha Hell.

Onpenenenue KI1/l HarpeBarens.

UccnenoBanue npeoGpa3oBaHusl 3HEPTUH MIPU MOABEMe Ipy3a
3JIEKTPO/IBUTATEIEM.

O6bsiCHEHHE YCTPOHCTBA U NMPUHIMIIA AeHdCTBUS AOMAIIHUX
3JIEKTPOHArpeBaTebHbIX IPUOOPOB.

OGBbsiCHEHHE TPUYUH KOPOTKOTO 3aMbIKaHUS M MPUHIUIIA

e CTBUS IJIaBKUX [P eJJOXpaHUTeNel.

PemeHnue 3azjay ¢ ucnosib3oBaHueM 3akoHa /xoynsi—JleHna.
Ha6toneHre BO3SHUKHOBEHUS 3JIEKTPUIECKOTO TOKA B KU/ -
KOCTHU

MarHuTHbIe
sABJeHus (6 4)

[locTOsIHHBIE MATHUTBHI.
B3aumopelcTBr e IOCTOSIH- HBIX
MarHuToB. MarHUTHOeE MOJIe.
MaruuTHoe noJie 3eMJIMU €ro
3Ha4Y€eHUe JJI5 )KU3HU

Ha 3emse. OnbIT JpcTeaa.
MarHuTHOe noJsie 3JleKTpuye-
ckoro Toka. [I[pumenenue
3JIEKTPOMArHUTOB B TEXHHUKE.

HWccnepoBaHre MarHUTHOTO B3aUMOJAEHCTBUS TOCTOSTHHBIX
MarHuTOB.

HW3y4yeHre MarHUTHOTO IOJIS1 TOCTOSIHHBIX MarHUTOB NIPU UX
06'beJUHEeHUH U pa3/ie/IeHU .

[IpoBesieHUe ONBITOB N0 BU3yaIM3aLUH I10JIs1 HOCTOSTHHBIX
MarHuTOB.

W3y4eHure siBJleHUsI HAMarHU4KMBaHUA BelllecTBa. MccienoBaHue
JlefCTBHUS 3JIEKTPUYECKOTO TOKA Ha MarHUTHYIOCTPeJIKY.

OU3NKA. 7—9 Knaccol
49

JlelicTBUe MarHUTHOTO MOJISTHA
MPOBOJHUK C TOKOM.
JNeKTpOBUraTeNb MOCTOSIH-
HOTro TOKa. Mcnosib30BaHue
3JIEKTPO/ BUraTesel B TeX-
HUYECKHUX YCTPOUCTBaxX

Y Ha TPaHCIIOpTe

[IpoBesieHHe OMBITOB, JEMOHCTPUPYIOMIKX 3aBUCUMOCTb CHJIBI
B3aMMO/IeACTBHUSA KATYIIKU C TOKOM U MarHuTa OT CUJIBI U Ha-
IpaB/IeHNs TOKa B KaTyILIKe.

AHanu3 cuTyalnui MpakTUYecKoro MpUMeHeHUs 3J1eKTPOMarHu- TOB
(B 6BITOBBIX YCTPOHCTBAX, MPOMBIILIEHHOCTH,
MeJULMHE).

WsydeHre felicTBUS MarHUTHOIO IOJISI Ha MPOBOAHMUK C TOKOM.
H3y4deHue nelcTBUA 3JIEKTPOBUTAT .

Hsmepenue KI1/] aniekTpoaBUTraTebHON yCTaHOBKU.

PacrnosHaBaHue U aHa/iU3 pas/UYHbIX NPUMEHEHUH 3J1eKTpO-
JiBUraTeJsied (TPaHCIoOPT, OBITOBLIE YCTPOKCTBA U JP.)

TEXHHUYECKHUX

J/IeKTpOMarHur-
Hasi MHAYKIMA
(44)

Onbrtel Papages. fBienue
3JIEKTPOMAarHUTHOM UHJAYK-
uuu. [lpaBuso Jlenna.
JnekTtporeHepartop. Cioco6bl
MOJIyYeHUsI 3J1IEKTPUYECKOU
3HEepTUH. JJIeKTPOCTAaHLIUMKY Ha
BO306HOBJIIEMBIX HUCTOY-
HUKaX SHepruu

OnBbITHI 11O HCCJef0BaHUIO ABJIE€HHUA 3HeKTpOMaFHHTHOﬁ WHAYK-IIUN:
HuccjaegoBaHue W3MeHeHUN 3HaYeHUs U HaIrpaBJIeHUAd UHAY KIITUOHHOTO
TOKa

PesepBHOe Bpems (3 4)

9 knacc (102 y4)

TeMaTHYeCKHI
6JI0K, TeMa

OcHOBHOE coaepKkaHue

OCHOBHbIE BH/bI A€ATEJIbHOCTH YYAL[MXCHA
(Ha ypoBHe y4eGHbIX JeiicTBHii)

Paspesn 8. Mexanuyeckue siBiaeHus (40 4)




MexaHU4YecKoe
JABIDKEHHE

M CII0COGBI €T0
onucaHus (10 4)

MexaHHUYecKoe  JIBIDKEHHe.
MaTepuasibHasi TOUYKa.
Cucrema otcyéra. OTHOCHU-
TEeJbHOCTb MeXaHHU4YeCKoro
JIBIDKEHHUSI.

PaBHOMepHOe NpsAMOJIUHEN - HOe
ABmkeHue. HepaBHOMep-Hoe
NpsSAMOJINHENHOEe JiBUXKe- HUE.
CpenHsas U MTHOBEHHas
CKOpOCTb TeJIa ITPH HepaBHO-
MEPHOM JIBUKEHUH.
YckopeHnue. PaBHOoycKkopeH- Hoe
NpSAMOJIMHENHOe J1BUXKe-HUe.
CBOOOAHOE MajieHue.

OnbiTel ['anunes.
PaBHOMepHOe ABUxKEHUE

10 OKpY>KHOCTH. [leproau
4acToTa o6paleHus.
JluHeliHass U yrJioBasg CKOpO-
ctu. lleHTpocTpeMuTeNbHOE
yCKOpeHue

AHanu3 1 06CyAeHre Pa3/IMYHbIX IPUMEPOB MeXaHHYeCKOTO
JUBIDKEHUS.

O6cyxaeHue rpaHul] IPUMEHUMOCTH MOJIeTH «MaTepHUaJbHasATOYKa.
OnucaHve MeXaHHYeCKOTOo JBIXKEHHS! Pas/IMYHbIMH CIIOCO6aMHU
(ypaBHEHUE, TAONNLA, TPAPUK).

AHanu3 XU3HEHHBIX CUTyallUi, B KOTOPBIX NMPOSIB/ISAETCH
OTHOCUTEbHOCTb MeXaHUYeCKOI0 J{BUKEeHHUS.

Hab6nrogenne MexaHU4eCKOTO JIBIXKEHHS Tesla OTHOCUTEIbHO
pasHbIX TeJ OTCYETA.

CpaBHeHUe NIyTel U TPAeKTOPUM ABUIKEHUS OZJHOTO U TOTO XKe
TeJla OTHOCUTEJBHO Pa3HbIX TeJl OTCYETA.

Ananus tekcra 'annies 06 OTHOCUTE/NbHOCTH JBUXKEHMUS;
BBINOJIHEHYE 33/1aHUH 10 TEKCTY (CMbICJIOBOE UTEHUE).
Ompeznenenue cpeHEN CKOPOCTU CKOJIBXKEHHUSI GPYCKa WJIH JBU-
>KeHUs LIaprKa [0 HaKJIOHHOH IJIOCKOCTH.

AHanus u o6CyxaeHNe CI0COO0B MPUOIIMKEHHOTO ONpeAeaeHus
MTHOBEHHOW CKOPOCTH.

OnpejeseHre CKOPOCTH PaBHOMEPHOTO JBIXKeHUs (IIapHKaB
JKHUJIKOCTH, MOJIeJ11 3JIEKTPUY ECKOI'0 aBTOMOOMIISA U T. I1.).
OnpeneneHre NyTH, IPOUAEHHOIO 3a JaHHbBINA IPOMEXYTOK
BpeMeHH, U CKOPOCTHU TeJla 0 rpaduKy 3aBUCUMOCTH IyTH
PaBHOMEPHOTO ABM>XEHUS OT BpEMEHHU.

06CcyxaeHre BO3MOXKHBIX IIPUHIIMIIOB JIedCTBUS MPHUGOPOB,
M3MepSILIMX CKOPOCTh (CHUJOMETPOB).
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Brryucienue myTH W CKOPOCTH NpPU PaBHOYCKOPEHHOM IPSIMO-
JIMHEWHOM JIBHKEHHMH TeJa.

OmpezneneHue NPORJEHHOTO MYy TH M YCKOPEHUS JABUKEHUs TeJa 10
rpaguKy 3aBHCHUMOCTH CKOPOCTH pPaBHOYCKOPEHHOTO MpPsSMO-
JINHEWHOTO JIBIKEHUS Tesla OT BpEMEHHU.

OmnpezeneHue YCKOPEHHUs TeJa IPYU PaBHOYCKOPEHHOM [IBIKe-HUU
10 HAaKJIOHHOM IIJIOCKO CTH.

W3MepeHue nepruosa v 4acTOThI 0OpalleHHUs Tesla [0 OKPY>KHO CTH.
OmpezneneHre CKOPOCTH PABHOMEPHOTO IBMXKEHHS TeJIaro
OKPY>XKHOCTH.

Pemenue 3aja4 Ha onpe/ie/ieHHe KUHEMATUY€eCKUX XapaKTePHU-CTUK
MeXaHHW4Y€eCKOTO JIBUXKEHUS pa3/IMYHbIX BUIOB.

PacnosHaBaHue U NpUGIHMKEHHOE ONHMCAHUE PA3JUYHBIX BUAOB
MeXaHH4YeCKOro JIBH)KEHHs B MPUPO/ie U TeXHUKe (Ha mpuMepax
CBOOO/IHO MaAAMIIKUX TeJl, [BUKEHNS )KMBOTHbBIX, HE6ECHBIX Tell,
TPaAHCIOPTHBIX CPEACTB U JP.)

B3aumoaericTBue
Tea (20 4)

[TepBr1ii 3akoH HbloTOHA.
BTopoii 3akoH HeloToHa.
Tperuii 3akoH HbtoTOHa.
[IpuHLMI cynepno3uLuu
CHJL

Cuna ynpyroctd. 3akoH ['yka.
CuJia TpeHud: cuJia TpeHUs
CKOJIBXXEHMUS, CHJIa TPEHUs
MOKOS$1, APYTHE BUABITPEHMUS.
CuJjia TAXKECTH U 3aKOH
BCEMHUPHOTO TATOTEHU.
YckopeHue cBO60IHOTO
najieHus1. [IBrKeHU e IJIaHeT

Ha6utonenue u 06cyx/ieHre ONBITOB C IBUXKEHUEM TeJia ITPH
yMeHbILIeHUH BJIUSHUSA JPYTHUX TeJl, PN TCTBYIOLIX JIBUXKe-HHUI0.
AHanus Tekcra ['anueqa c onMcaHueM MbICIEHHOTO 3KCIIEpHU-
MeHTa, 060CHOBBIBAIOLLETO 3aKOH HUHEPIUY; BHIIIOJHEHH e
3aJJaHUH [0 TEKCTY (CMBICIIOBOE YTEHHE).

O6cyxaeHre BO3MOXKHOCTH BBINOJTHEHUS] 3aKOHA UHEPIUUB
Pa3/IMYHBIX CUCTEMAX OTCYETA.

Ha6itonenue u o6cyxeHNe MeXaHUYeCKUX SIBJIEHUH, IPo-
HCXOJAIIUX B cucTeMe oTc4éTa «Tenexka» npy eé paBHO- MEPHOM
Y YCKOPEHHOM JIBMKEHUU OTHOCUTENbHO KabHUHEeTaPpU3UKHU.
JleficTBUSA ¢ BEKTOpPaMU CUJI: BbIIIOJIHEHUE 33/laHUM 110 CJI0XKe-
HUIO U BBIYUTAHUIO BEKTOPOB.
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MpoodonxceHue mabn.
TemaTuueckuii OCHOBHOE coepKaHue OcCHOBHbBIE BHIBI 1eATEeIbHOCTH YYaluxcsa(Ha
0J10K, TEMa YPOBHe y4eOHbIX JeiicTBUil)

Bokpyr CosiHua. [lepBas Ha6tonenue v /uny npoBefieHUE ONBITOB, J1EMOH CTPUPYIOIINX
KOCMHYecKasi CKOPOCTb. 3aBUCUMOCTb YCKOPEHHUs Tesla OT NPUJIOKEHHON K HEMY CHJIbI U
HeBecomocTb U eperpysku. Macchl Tesla.
PaBHOBecue MaTepuaibHON AHanus 1 00'bsiCHEHH € SIBJIEHUH C HCI0JIb30BaHUEM BTOPOTO
TOYKU. AGCOJIIOTHO TBEPAOE 3akoHa HbloToHa.
TeJsi0. PaBHOBecue TBEpAOTO Pewrenne 3az1ay c ncrosib3oBaHWeM BTOpPOro 3akoHa HeloToHau
TeJla C 3aKpenJéHHOH 0CbI0 IIpaBUJIa CJIOKEHUS CUJL.
BpaieHuss. MOMEHT CHJIBI. Omnpeznenenue XKECTKOCTH NPYKUHBL.
LleHTp TaKecTn AHanus cuTyauui, B KOTOPBIX HAOJIOAAITCA yrnpyrue gedop-

MaluH, ¥ UX 06'bsICHEeHHe C UCII0JIb30BaHUeM 3aKkoHa ['yka.

Pewrenue 3agay c ucnosib3oBaHueM 3akoHa ['yka.

HWccnepnoBaHre 3aBUCHMOCTH CUJIBI TPEHHUS CKOJIBXKEHUS

OT CHJIbl HOPMaJIBHOTO AaBJjieHUs. O6Cyk/ieHNe pe3y1bTaToOB
Hccel0 BaHUSA.

Ompenenenue Ko3dduireHTa TPEHUS CKOJIbXKEHUS.

W3MepeHne cU/Ibl TPEHUS TTOKOSI.

Pemrenue 3anay ¢ ucrosb3oBaHueM GOpPMyJIbl A1 CUJIbI TPEHUS
CKOJIbKEHHUS.

AHanu3 JBIXXEeHUS TeJl TOJbKO MOoJ AeHCTBUEM CHJIbI TSKe-CTH —
CBOOOIHOTIO NalEH U,

O06BbsiCHEHNe He3aBUCHMOCTH YCKOPEHUsI CBOGOJHOTO NMaJileHUsI0T
Maccel TeJa.

O1eHKa BeJIMYUHBI CUJIbl TATOTEHUS, AeUCTBYIOIEN MeXay

JIBYMsI TeslaMH (ZJ1s1 pa3HbIX Macc).

AHanus ABM>KeHUs] HeOGeCHBIX TeJl oA AeiCTBUEM CUJIbI TATOTe- HUSA
(c ucrosIb30BaHHUEM JAONOJHUTENbHBIX HCTOYHHKOB HH$Op- MallKH).
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Pemrenue 3aa4 ¢ MCNo/1b30BaHUEM 3aKOHA BCEMUPHOTO TATOTe- HUSA
Y GOPMYJIbI A1 pacdéTa CUJIbI TSAXKECTH.

AHanu3 OPUTHHAIBHOTO TEKCTa, OMMCBHIBAIOIIEr0 MpOsiBIEHUS
3aKOHa BCEMUPHOTO TATOTEHMSI; BBINIOJHEHUe 3alaH Ul 10 TeK- CTy
(cMbIC/I0BOE UTEHUE).

Ha6tonenue u o6cyx/jeHrE ONBITOB 110 H3MEHEHHIO Beca TesanpHu
Y CKOpPEHHOM /IBIDKEHHUH.

AHany3 yc10BUM BOSHUKHOBEHUS] HEBECOMOCTU U Ilepe-

IPY3KHU.

Pemrenue 3a/1a4 Ha onpeziesieHHe Beca Tesla B pa3IMYHbIX

Y CJIOBUSAX.

Ananu3s cuJ, eCTBYIOLMX Ha TeJ10, IOKosLleecsl Ha Olope.
OnpejesieHre LIeHTPA TSXKECTH Pa3INYHBIX TeJl




3aKoHBbI coxpa-
HeHus (10 4)

HmMnynbc Tesna. UsMeHeHne
UMIIyJIbca. UMIyJIbc CUBL.
3aKOoH coOXpaHeHUs UMIyJIb-Ca.
PeakTHBHOE JIBHXKEHUE.
MexaHuueckast paboTa U
MOIHOCTb. PaboTa cui
TSXKECTH, yIIPYTOCTH, Tpe-

Hus. CBSI3b 3HEPTHUHU U pa-
GOTBHI.

[loTeHuManbHasa sHEPruUs Tena,
HOJHATOr0 HaJ MOBEPX-
HOCTbIO 3eMJIH. [loTeHIha/b-
Has 3Heprus CKaToH npy-
>KUHBL

Kunernyeckas sHeprus. Teopema
0 KMHETHY€eCKOM3HEepruu.

Ha6tomeHue v 06cyK/1eHHE ONBITOB, JEMOHCTPUPYIOLIUX Nepefady
HMIIy/IbCa NIPY B3aUMOAEHCTBUU TeJl, 3aKOH COXpaHe-HHUs UMITyJIbca
IpY aGCOJIIOTHO YIPYTOM M HEYIIPYTrOM B3aUMO- AeCTBUU Tell.
AHanu3 cuTyalui B OKpy Karolel >KU3HHU C UCT0J1Ib30 BaHUEM

3aKOHa COXpaHEeHUs UMILyJ/IbCca.

PacriosHaBaHMe siBlIeHHs PeaKTUBHOTO JBHXXEHUS B MPUPOJeN
TexHuke (MC — 6uosiorus).

[IpyMeHeHYe 3aKOHA COXpaHEeHUs] UMITyJIbca AJ1s pacyéTa
pe3y/bTaToOB B3aUMOAeHCTBYA Tesl (Ha pUMepax HeyIpy-

roro B3aMMoO/IeACTBHSI, YIIPYTOro LeHTPaIbHOr0 B3aUMO-

JlefiCTBHUS JBYX OJUHAKOBBIX TeJl, OJJHO U3 KOTOPBIX HEIO/-
BWKHO).

PemreHue 3asay ¢ ucnosb30BaHWEM 3aKOHA COXpaHEHUS HM-
HyJbca.

OnpefesneHye paboThbl CUIbI YIPYTOCTH NPU NMOJAbEMe Ipy3ac
WCMOJIb30BaHHWEM HEMNOJBHXKHOTO M MOJBHKHOTO GJIOKOB.
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Pabouas nporpamma

MpoodonxceHue mabn.

Temarnuecknii
0J10K, TEMA

OcHOBHOe cofep:kaHue

OCHOBHBIE BHIBI 1eAT&IbHOCTH YYaluxcs(Ha
YPOBHeE y4eOHBIX el cTBUI)

3aKOH COXpaHeHUs] MeXaHH-
YeCKOU 3Hepruu

H3MepeHH e MOLHOCTH.

W3MepeHne NOTEHIMATBHON 3HEPTUU YIPYTo AedOopMUPOBAH-HOHI
HPY>KUHBL.

W3MepeHre KMHETHYeCKOH 3HEPTHH TeJla N0 JJIMHEe TOPMO3HOTOIyTH.
JKcIlepUMeHTa/lbHOe CpaBHEHHE HW3MeHeHHUsl NMOTEeHLUATbHOW U
KMHETUYeCKON 3HEepruil Teja NpPU [ABUKEHUHU 10 HaKJIOHHOU
IJIO CKOCTH.

JKcIlepUMeHTa/IbHAsA MPOBEPKA 3aKOHA COXpPaHEeHMs] MeXaHU4ye-CKOMN
3Hepruu Npu cBO60JHOM MafleHUH.

[I[puMeHeHUe 3aKOHA COXpaHEHHUS] MeXaHW4YeCKOW 3HEepruu s
pacyéTa NoTeHIMaJIbHON U KMHETUYeCKON 3Hepruy TeJsa.

Pemrenue 3azjau ¢ MCIoJb30BaHHEM 3aKOHA COXPaHEHUs Mexa-
HUYECKOMW 3HepTuu

Pa3gen 9. MexaHHY

ecKue KoJie6aHus M BoHbI (15 4)

MexaHU4YecKHe
Kosie6anus (7 4)

KosiebaTeibHOE ABHXKEHHUE.
OcHOBHbIE XapaKTepPUCTUKU
KoJIeOaHH: TepUO/I, 4aCTOTa,
aMIIMTyAa. MaTemaTrye- CKUA
Y OPYKUHHbBIN MasgTHU-KU.
[IpeBpaleHye 3Hepruu npu
KoJ1e6aTe/JIbHOM JIBHMKe- HUH.
3aTyxarouye KojiebaHusl.
BbIHyk/leHHbIe KOJIe6aHuUs.
Pe3oHaHc

Hab6usionenve Kosie6aHui moj, e CTBUEM CHJI TSIXKECTH U YIIPY-
rOCTH U 0OHApYKeHHUE MOJ0OHBIX KOJIeGaHUN B OKPYKAIOLeM MUpE.
AHanus KoJsiebaHUH rpysa Ha HUTHU U Ha npyxuHe. OnpeaeneHue
4acTOThI KoJlebaHUI MaTeMaTHYeCKOT0 M NPY>XMHHOI'0 MasiTHU- KOB.
Ha6toneHue v 06bsicHEHU e siBJIeHUS pe3oHaHca. MccnenoBanue
3aBUCUMOCTH IlepHuofa KosebaHUi Mo/ BelleHHO-T0 K HUTH I'Py3a OT
JUIMHBI HUTH.

[IpoBepka He3aBUCHMOCTH MepPUO/A KoJleGaHUH Ipy3a, Mo/iBe-
IIIEHHOTO K JIEHTE, OT Macchl Ipysa.
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HabGustoneHre U 06CyeHu e ONBITOB, IEMOHCTPUPYIOLHUX
3aBUCUMOCTDb MepUO/ia KOJIeOaHUH NPYKUHHOTO MasiTHUKAOT
MaccChl IPy3a U KECTKOCTHU NMPYKUHBI.

[IpuMeHeHNE MaTeMaTUY€eCKOr0 U MPY>KUHHOTO MasiTHUKOB

B KayecTBe MoJieJiel /Il ONMCaHHUs KoJleDaHUHM B OKpY’KaroleM
MUpe.

PereHu e 3a/1a4, CBsI3aHHBIX C BLIYHCJIEHH €M UJIH OI[eHKOH
4acToThl (nepuoja) KosiebaHui




MexaHuyeckue CBoiicTBa MexaHHY eCKUX OGHapyeHHe W aHaJM3 BOJIHOBBIX SIBJEHHH B OKpY KaloLIEM

BOJIHBI. 3BYK BoJIH. /linHa BoJiHbL. Mexa- MHupe.

(84) HU4YeCKHe BOJIHBI B TBEPJOM Hab6nwogenne pacrnpocTpaHeHHsT MPOJOJBHBIX U ITOIEpedHbIX
TeJle, celiCMUY eCKH e BOJIHBI. BOJIH (Ha MoJe/nr) U o6Hapy»KeHHe aHaJIOTHYHBIX BUJIOB BOJIH B
3Byk.'poMKOCTb 3ByKa npupo/e (3BYK, BOJSAHbIE BOJIHBI).

Y BblcOTa TOHA. OTpaxkeHHe BoluncieHne AJIMHBI BOJHBI M CKOPOCTH PACNpOCTpaHeHHUs
3ByKa. UHpasBykK U y/bTpa- 3BYKOBBIX BOJIH.
3BYK JKcIlepMMeHTa/IbHOE Olpefie/ieHHe TPaHUI] YaCTOTh! CJIbIIIMMBIX
3BYKOBBIX KOJIEOaHHH.
Hab6nroaenue 3aBUCUMOCTH BbICOTHI 3BYKa OT 4acTOThI (B TOM
YHCJle C UCHOJIb30BaHHEM MY3bIKaJIbHbIX HHCTPYMEHTOB).
Ha6toneHue 1 00bsiCHEHHE SIBJIEHUS aKyCTUYECKOTO pe30-HaHCa.
AHayn3 OpUrMHAIBHOTO TEKCTA, TOCBSAIEHHOTO HCI0Jb30Ba-HUIO
3ByKa (WUJIM Yy/IbTPa3ByKa) B TEXHUKeE (3X0JIOKALU, YJIbTPA3BYK B
MeAUIMHE U Jp.); BBINOJHEHHe 33/JaHul 110 TeK-CTy (CMBbICIIOBOE
YTEeHHE)
Pa3gen 10. J/ieKTpOMarHUTHOE MOJIE U 3JIEKTPOMarHUTHbIE BOJIHBI (6 4)
J/IeKTPOMArHuT- | JJIEKTPOMAarHUTHOE IoJIe. [TocTpoeHue paccyxeHui, 060 CHOBBIBAIOIUX B3aH MO CBSI3b
Hoe noJie J/NeKTPpOMarHUTHbIE BOJIHBI. 3JIEKTPUYECKOI'0 ¥ MarHUTHOTO ToJ1el.
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Pabouas nporpamma

MpodonxceHue mabn.

Temarnuecknii
010K, TEMA

OcHOBHOe cofep:kaHue

OCHOBHBIE BHIBI 1eATEIbHOCTH YYaluxcs(Ha
YPOBHeE y4eOHBIX el cTBUI)

U 3JIeKTpoMar-
HUTHBIE BOJIHBI
(64)

CBolicTBa 3J1eEKTPOMArHUT- HbIX
BoJiH. lllkana anekTpo-
MarHUTHBIX BOJTH. Ucrosib30-
BaHU e 3/1eKTPOMArHUTHBIX
BOJIH /IJIs1 COTOBOM CBSI3H.
J/1eKTpOMarHuTHas npupoja
cBeta. CKOpOCTb cBeTa.
BosiHOBBIE CBOMCTBA CBeTa

JKcIlepUMeHTa/lbHOe U3yYeHHe CBOMCTB 3JIEKTPOMarHUT-HbIX

BOJIH (B TOM 4K CJIe C HOMOIIbIO MOGUIBHOTO TeJle- GOHA).

AHann3 peHTTeHOBCKHX CHUMKOB Ye/I0BEeYeCKOTo opra-

HH3Ma.

AHayu3 TEKCTOB, ONMCHIBAIOIUX MPOSIBJIEHUs 3JeKTPOMarHUT-HOr0
W3/1y4eHHUs B IPUPOJIe: )KUBbIe OPraHU3MbI, U3/Ty4eHUs] He6eCHbIX TeJl
(cMbIC/I0BOE UTEHUE).

PacnosHaBaHue U aHaAIWU3 pa3IUYHbIX MPUMEHEHUHN 3JIEKTPO-
MarHMTHBIX BOJIH B TEXHHUKE.

Pemrenue 3agay ¢ ucnosb3oBaHueM GOpPMy.JI AT CKOPOCTH
3JIEKTPOMarHUTHBIX BOJIH, AJIMH bl BOJIHBI U YaCTOThI

cBeTa

Paspes 11. CBeToBble siBjieHNs (15 4)

3aKoHBbI pacrpo-
CTpaHeHHUsl CBeTa
(64)

HcTtouHuku cBeta. JlyyeBas
MoJesb cBeTa. [IpsMosinHe -
HOe paclpocTpaHeHue CBeTa.
3atMenus ConHua U JIyHbl.
OTtpaxeHue cBeta. [lnockoe
3epKa10. 3aKOH OTPaKeHUs
cBeTa.

[Ipenomyienue cBeTa.3aKOH
NpeJoMJIeHUs] CBeTa.
[losiHOE BHYTpeHHee OTpaXKe-HUE
cBeTa. Mcnosib30BaHue

Hab6sroaeHue onbITOB, IeMOH CTPUPYIOLIMX sIBJIEHHE TIPSIMOJIN -
HeHHOTOo pacrnpocTpaHeHus cBeTa (BO3HUKHOBEHUEe TeHU U MOJIy-
TEeHH), U UX UHTepIpeTalHys C UCI0Jb30BaHUEM OHSTHUS CBETOBOTO
JIyda.

O06BbsiCHEHNe U MOJIe/TUPOBaHKe COJIHEYHOI0 U JIYHHOTO 3aTMe-HHUM.
HWccnepnoBaHre 3aBHCHMOCTH yTJla OTPaXKeHHUsI CBETOBOIO JIY4aoT
yrIJia nafieHusl.

H3yyeHure cBOWCTB U306paXKEHUS B IJIOCKOM 3epKasie. HabntoneHne
U 06'bsSICHEHH e OIBITOB 110 MOJIy4eHHI0 H300paXke- HUH B BOTHYTOM
Y BBINYKJIOM 3epkanax. HabogeHue u 06bsic-
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BHYTPEHHETr0 OTPaKEHUs B
ONTUYECKUX CBETOBOJAX

HEHHe ONIbITOB 110 MPEJIOMJIEHHUIO CBE€TA Ha I'paHUIle PAa3/IMYHbIX Cpen,

B TOM 4YHCJ/IE ONBITOB C IIOJTHBIM BHYTPEHHUM OTPa)KeHHEM.
HWccnenoBaHre 3aBUCHMOCTH yTJIa IPeJIOM/IEHHS OT yTJjia afieHUst
CBETOBOTO JIyya Ha 'PaHUIle KBO3AYX—CTEKJIO».

PacrnosHaBaHue siB1eHUHN OTpaXkeHUs U NpeJoMJIEHUs CBETaB
[MOBCE/HEBHOM KU3HU. AHA/IM3 U 06'bsICHEHHE SIBJIEHUS
ONTHYECKOTO MUpaXa.

PemreHue 3afa4 c UCM0/Ib30BaHUEM 3aKOHOB OTPKEHUSAU
npesIoMJIeHHUs CBETa

JINH3BI U ONITU-
4YecKue Npu6opsbl
(64)

JluH3a, xof4 sny4ed B JIMH3e.
OnTuyeckasi CUCTEMa.
OnTruyeckue IpUOOPHI:
doToanmapar, MUKpPOCKOI

U Teseckon. [J1a3 Kak onTHye-
cKasg cucrema. binsopykocTs u
JlaJIbHO30PKOCTh

[MonyueHne n300paXkeHUH C MOMOILBIO COGUpAIOILed U pacceu-
BaroIlel JIUH3.

Ompenenenue GpOKyCHOrO pacCTOSIHUS U ONTUYECKON CHUJIbI
co6HUparoIl el TUH3bL.

Ananus ycTpoiicTBa U NpUHLMIA AeHCTBUS HEKOTOPBIX ONTHYe-CKUX

npu60opoB: GpoToanmapara, MUKpOCKOIa, TeJeCcKoIa

(MC — 6uoJorysi, aCTpOHOMHS ).

AHanus sBJeHUN GJIM30PYKOCTH U JaJIbHO30PKOCTH, HPUHIIUIIA
JercrBus 0ukoB (MC — Guosiorus)

PasjioxkeHue
6eJIoro CcBeTa
B criekTp (3 4)

PassioxxeHue 6esoro ceera
B criekTp. OnbIThl HblOTOHA.
Ci02keHM e CIeKTPpa bHBIX
1BeToB. /lucnepcus cBeTa

Ha6toneHue o passiokeHHUI0 6eJ10ro CBeTa B CIEKTP.
Ha6utoneHue 1 06'bsiCHEHH E ONBITOB MO MOJIyYeHHIO 6e10rocBeTa
HPY CJI0KEHUU CBETA Pa3HbIX [|BETOB.

[IpoBefieHHEe U OGBSICHEHHE ONBITOB 110 BOCIPHUSTHIO IBETA
NpeAMeTOB NMPU UX HAGJIOAEHUU Yepe3 LBETOBble QHIbTPHI
(BeTHBIE OYKH)

Paszgen 12. KBanToBble siBjieHus (17 4)

Hcnyckanue
Y norjoieHne

OnbITel Pesepdopaa u miane-
TapHasi MOJle/Ib aTOMa.

06cyxaeHue Leau onbIToB Pesepdopia 1o vccie10BaHUIO
aTOMOB, BbI/IBUXKEHHE THIIOTE3 O BO3MOXKHbBIX PE€3Y/IbTaTaX

Pabouyas nporpamma

OKoHYaHuUe mabi.

Temarnuecknii
0J10K, TEMA

OcHOBHOe cofep:kaHue

OCHOBHBIE BHIBI 1eAT&IbHOCTH YYaluxcs(Ha
YPOBHeE y4eOHBIX el cTBUI)

CcBeTa aTOMOM
(44)

Mogenb atoma Bopa. Ucny-
CKaHHe M IOIJIOIIeHHE CBeTa
aToMoM. KBaHTbI. JInHeH4Ya-
ThI€ CHEKTPbI

OTBITOB B 3aBUCUMOCTH OT IPeJI0JaraeMoro CTpOeH!sI aTOMOB,
dopMysIMpoBaHye BBIBOJIOB U3 Pe3yJIbTAaTOB ONBLITOB.
06CcyxaeHre MPOTUBOPEUNH IUIaHETAPHON MoJiesid aToMa

Y OCHOBaHUU JJis1 runoTe3bl bopa o cTauoHapHBIX OpGUTax
3JIEKTPOHOB.

Hab6srogenue CJIOLIHBIX U JIMHEHYaTbIX CIEKTPOB U3JIy4eHHUs
pa3/NYHBIX BellecTB. O0'bsICHeHUe TUHEHYaThIX CTIEKTPOB
U3/1y4YeHus

CtpoeHue
aTOMHOTrO sJpa
(64)

PaanoakTuBHOCTD. Asibda-,
6eTa- U raMMa-u3/1y4eHusl.
CTpoeHue aTOMHOTIO fi/ipa.
Hyk/i0HHas Mozenb aTOMHOTO
anpa. U3otonsl. PagroakTus-
Hble npeBpatenus. [lepuon
noJiypacraga.

JleicTBUSI paiMOAKTUBHbIX
W3JIyYeHUH Ha )XUBble
OpraHU3MBbl

O6cyxeHre BO3MOXKHBIX THIIOTE3 O MOJIe/ISIX CTPOeHHs sfpa.
OnpefeseHye cocTaBa siiep M0 3aZlaHHBIM MacCOBBIM U 3apsiJi0-
BbIM YHCJIaM U I10 TIOJIOXKEHU IO B IepHOJJUYECKOH chcTeMe
aneMeHTOB (MC — XyMus).

AHanu3 M3MeHeHMs COCTaBa sipa U €ro I0JIOKEHHS B
NepHoJUYecKON cucTeMe Ipu a-pagnoakTuBHocTy (MC

— XUMUs).

HWccnenoBaHre TpeKoB @-4aCTHIL 10 TOTOBLIM GoTOrpadpusaM.
OGHapyxKeHHe U U3MepeHUe PaJUAllMOHHOT0 GOHA C HOMOILBIO
Jl03MMeTpa, OIleHKa ero MHTeHCUBHOCTH.

AHanu3s 6UOJIOTUYECKUX U3MEHEHUH, TPOUCXOJSALIUX MO/
JlefiCTBUEM PaIN0AaKTUBHBIX UsaydyeHudd (MC — Guosiorus).
HWcnonb3oBaHKe paHOaKTUBHBIX U3JIy4eHui B MeauiuHe (MC
— 6uoJiorus)




ApepHble
peakuuu (7 4)

fAnepHble peakuu. 3aKOHbI
COXpaHeHHUs 3aps/J0BOr0

Pemenue 3aZia4 C MCII0JIb30BaHHEM 3aKOHOB COXpaHEHUA
MACCOBBIX U 3apAA0BbIX YU CEJI Ha ollpefesieHre pe3yJIbTaTOB
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Y MacCOBOTO YHCeJI. JHeprus
CBfA3U1 aTOMHBIX szep. CBA3b
Macchl 4 3Hepruu. Peakiuu
CHHTEe3a U JleJIeHUd Afep.
Hctouynuku snepruu CosHiau
3BE3].

fAnepHas sHepreTuka

SI/IePHBIX peaKUXH; aHa/ln3 BO3MOXHOCTH WIM HEBO3MOXKHOCTHU
SIePHOU peaKLuH.

O1eHKa 3HEPTUH CBSI3HU s1/iep C UCII0Jb30BaHHEM GOPMY.JIb
JUHINTeHHA.

O6cyxaeHue NMepcrnekKTUB UCIOIb30BaHUS YIPaBJISgeMOro
TepMOsI/IEPHOT0 CUHTE3a.

06CyaeHre IPEUMYLIECTB U IKOJOTHYECKUX IPOOIeM,
CBsI3aHHBIX C sAfiepHOU sHepreTukoil (MC — 3kosiorus)

IloBTOpUTENIBLHO-0606IAKIIMHA MOAYJIb (9 1)




