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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma o (pu3uke Ha ypOBEHb OCHOBHOTO 00IIIero 00pa3oBaHUs s
obyuarontuxcst 7-9-x kiaccoB ['bOY mikoma Ne 484 pazpaboraHa B COOTBETCTBUH C
TpeOOBAHUSIMU:

. ®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit
Denepauuny;

. npukaza Munnpocemernus oT 31.05.2021 Ne 287 «O06 yTBepxkaeHUH GeaepaabHOro
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOI'O OOIIET0 00pa30BaHUM;

. npukaza Munnpocemernus oT 18.05.2023 Ne 370 «O6 yrBepxacHuu deaepaabHON
00pa30BaTesbHOI MpOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs»;

. npuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu Ilopsaka

OpraHu3ally U OCYIIECTBICHHUS 00Pa30BaTEIBHON NESITETLHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMaM HayalbHOTO OOIIEro,
OCHOBHOT'O O0IIIETro U CpeaHero o0mero 00pa3oBaHus»;

. KOHIENIINH MpenojaBanus yueoHoro npeamera « Dusnkay;

. CII 2.4.3648-20 «CaHuTapHO-3IUAEMUOJIOTMUECKHE TPEOOBaHUS K OpraHU3alHsIM
BOCIIUTAHUS U OOYyUEHUS, OTJBIXA U 03[JOPOBIICHUS ACTEH U MOJIOJICKIY, YTBEPHKIEHHBIX
MMOCTaHOBJICHHEM TJIAaBHOTO CaHUTAapHOTO Bpauda oT 28.09.2020 No 28;

. CanlluH 1.2.3685-21 «['urnennveckrie HOPMaTUBHLI U TPEOOBaHUS K 00ECIICUCHHUIO
0e301macHOCTH U (WiH) OE3BPEAHOCTH ISl YeIOBeKa (PaKTOPOB CPEAbl OOUTaHUS,
YTBEP>K/I€HHBIX [IOCTAHOBJIEHUEM IJIABHOTO CaHUTapHOro Bpaya ot 28.01.2021 Ne 2;

. y4eOHOTr 0 IJIaHa OCHOBHOTO 00IIeT0 00pa3oBaHusl, yTBEepkaeHHOro nmpukazoMm ['bOY
mkoia Ne 484 ot 01.09.2025 Ne 410-oy «YTBepxaenue OOII no ®OOIy;
. benepanbHON paboyeit mporpaMmbl 10 yueOHOMY MpeaMeTy «Du3nKay.

PaGouyas nporpamma opueHTHpOBaHA Ha II€JIEBbIC TPUOPUTETHI, CPOPMYITHPOBAHHBIE B
benepanbHON pabouelt mporpaMme BOCIIUTaHUS U B paboyeii nporpamme Bocnutanus [ bOY
nrkosia Ne 484,

[Tporpamma 1o ¢u3nKe Ha ypoBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMsI COCTABIEHA HA OCHOBE
MOJIO’KEHUH U TpeOOBAaHUM K pe3ybTaTaM OCBOEHHS Ha 6a30BOM YpOBHE OCHOBHOM
oOpa3oBatenbHON mporpaMmel, npezacrasieHHbx B PI'OC OO0, a Takxke ¢ ydeTom
benepanbHON paboueit mporpaMMbl BocriuTanus 1 KoHIenmm npemnoiaBanus y4eOHOTo
npeamera «PU3nKa».

Copneprkanue mporpamMmsl 1o (pU3MKe HAMPaBICHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH OOyYaIOUINXCS U OpraHU3alNIo U3yuyeHus: GU3UKH Ha JesITeIbHOCTHON OcHOBE. B
nporpaMme o (pU3MKe yUYUTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO MIpeIMETa B peain3aliui
tpedoBanuit ®I'OC COO k muaHUpyeMbIM JIMYHOCTHBIM M METaIPeIMETHBIM pe3yJbTaTamM
00y4YeHHMs, a TAKXKE MEXKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOT'O 001IIeT0 00pa30BaHUs.

[Tporpamma 1o usuKe ycTaHABIMBACT pacrpeaeieHre Y9eOHOro MaTepraia mo rojgam
o0yd4eHus (0 KJ1accaM), pearaeT MPUMEPHYIO MOCIeA0BaTEIbHOCTh H3YUSHHS TEM,
OCHOBAHHYIO Ha JIOTUKE PA3BUTHS MPEIMETHOTO COJICPIKAHUS U YIETe BO3PACTHBIX
0cobeHHOCTeH 00ydJaronIXcs.



[Tporpamma 1o ¢pu3nke pa3padboTaHa ¢ LEIbI0 OKa3aHUS METOIMYECKON TTOMOIIH YUYUTEIIO B
co3aHuu paboydel MporpaMMebl 10 y4eOHOMY MPEAMETY.

dusmKa sBISETCS] CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHO-HAYYHbIX YU€OHBIX IPEMETOB,
MOCKOJIbKY (PM3UUECKHE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, N3y4aeMbIX XUMUEH,
Ouosiorueli, acTpOHOMHEN U pU3NUECKON reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUDPA, PEIOCTaBIsAET Hanboee sscHble 00pa3Ibl MPUMEHEHUS] HAyYHOTO METO/1a
IIO3HAHUS, TO €CTh CII0CO0A NOIYYEHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpHa 13 rIaBHBIX 33124 GU3NYECKOr0 00pa30BaHUs B CTPYKTYpE 00IIero 00pa3oBaHUsi COCTOUT
B ()OPMHUPOBAHUH €CTECTBCHHO-HAYYHON IPAMOTHOCTH U HHTEPECa K HayKe y 00yJaroIIHXCs.

I/I3yquHe (1)H3HKI/I Ha 0a30BOM YPOBHEC IIpEAIIoIaracTt OBJIaACHUC CICAYIOINMU
KOMIICTCHTHOCTAMU, XaPaKTCPU3YIOIIUMU €CTECCTBCHHO-HAYUHYIO I'PaAMOTHOCTD:

. Hay4YHO OOBSCHSTH SIBIICHUS,

. OILICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS,

. WHTEPIPETUPOBATH JAHHBIC U UCIIOJIB30BaTh HAYYHBIC JI0KA3aTEIbCTBA IS TOTYUYCHUS
BBIBOJIOB.

Llenu n3ydenus (HU3MKKA HA YPOBHE OCHOBHOTO 00IIIero o0pazoBanus onpeaeiaeHsl B Konnenuun
npenojiaBaHus yueoHoro npenmera «®dusnka» B 00pa3zoBaTenbHbIX opranusanusax Poccuiickoit
®denepalnyu, peau3youuX OCHOBHbIE 00111€00pa30BaTEIbHbBIE IPOrPaMMBbl, YTBEPKIEHHOM
pemenreM Komnernn MunucrepcerBa npocsenienus Poccuiickoit deneparuu (mpoTokos ot 3
nekadps 2019 rona Ne [1K4BH).

Henun usyvyenus puzuku:

. nproOpeTeHne HHTepeca U CTPEMIIEHHS 00YyUJaIOIINXCsl K HAyYHOMY U3Y4YEHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

. pa3BUTHE NPEICTABICHUN O HAYYHOM METO/Ie MO3HaHMs U (POPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBJICHUSIM;

. (dopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3y4e€HUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

. (dopmMHpOBaHUE MPEACTABICHUHN O PO PU3UKH JUIS Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHII;

. pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX chepax Oyayiiei mpopeccuoHaabHON

JeSITeIbHOCTH, CBSI3aHHON C (PM3MKOM, MOJArOTOBKA K JajbHElIIeMy 00y4eHUIO B 3TOM
HaIlpaBJICHUU.

JlocTrxeHne 3TUX 1eel mporpaMMel o (U3HKE Ha YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHUs
obecreunBaeTCs peneHueM CAeAYIOIHX 3a1a4:

. npuoOpeTeHne 3HaHUI O IUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUUECKHUX,
TEIUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. prOOpeTeHNnEe YMEHUH ONUCKHIBATh U OOBACHATH (GPU3NUYECKUE SIBICHHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

. OCBOCHME METO/I0B PEIICHUs IPOCTEHIINX PACUETHBIX 3aJ]ay C UCIOIb30BAHUEM
¢u3nUecKux Moieel, TBOPUYECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33a4;



. pa3BUTHE YMEHHI HAOII0aTh IPUPOIHBIC SIBIICHHS U BBIIOJIHATE OIBITHI,
nabopaTopHbIe pabOThI U AKCTIEPUMEHTAIBHBIC UCCIICIOBAHUS C HCITOJIb30BAaHHEM
U3MEPUTEIIbHBIX MPHOOPOB;

. OCBOCHHE IIPUEMOB pabOTHI ¢ HHPOPMALIUEH PU3NUECKOTO COJICPHKAHUS, BKITFOUAs
UHGPOPMAILIHIO O COBPEMEHHBIX JIOCTHKCHHUIX (PU3UKH, aHAIN3 U KPUTHUECKOE OIICHUBAHHUE
nHpopmanuu;

. 3HAKOMCTBO CO chepamu MpodecCHOHATBHON NeATETbHOCTH, CBSI3aHHBIMU C (PU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHKCHUAX (PU3HUECKON HAYKH.

Ha nzyuyenue ¢pusuku (6a30BbIil ypOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs
oTBOAUTCS 238 yacoB: B 7-M KJjacce — 68 yacoB (2 yaca B HeZIeNI0), B 8-M Kiiacce — 68 yacoB (2
Jaca B He/lel0), B 9-m kiacce — 102 gaca (3 yaca B HEZCIIO).

[Ipenyaraemsiii B mporpaMMme 1o Gu3uKe nepeueHs J1abopaTOPHBIX padoT U OIBITOB HOCUT
PEKOMEHIaTeNbHBIN XapaKTep, yYUTEIb JellaeT BRIOOp MPOBEACHUS J1a00OPaTOPHBIX padboT U
OTIBITOB C YU4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJaIONMXCsl, CIIMCKA IKCTIEPUMEHTAIBHBIX
3aJjaHu, IpeIaraeéMbIX B paMKaX OCHOBHOT'O TOCYJJapCTBEHHOT'O IK3aMeHa Mo (pusmke.

Jlnis peanuzanuu mporpaMMbl UCIIONB3YIOTCS YY€OHUKH, AOMYIEHHBIE K UCIIOJIb30BAHUIO TIPU
peann3alnuy UMEIOIIUX TOCYJapCTBEHHYIO aKKPEAUTAIIMIO0 00pa30BaTEIbHBIX MPOTPaMM
HAYaJIbHOTO O0IIIEro, OCHOBHOT'O O0IIEro, CpeHero ooIero 00pa3oBaHusl OpraHU3aIHSIMH,
OCYIIECTBISIOMMUMH 00pa30BaTEIbHYIO ACITEIBHOCTD, IPUKA30M MUHIIPOCBEIICHUS OT
21.09.2022 Ne 858 (¢ u3BMEHEHUSIMHU U JOMOTHEHUSIMU):

. ®wusuka: 7-# kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ Ileppiukun .M., IBanoB
A.N., AkimmonepHoe o6miectBo «M3narensctBo "[IpocBemenue'»;
. ®usuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ Ileppiukun 1. M., BanoB
A. U., Axunonepnoe o6mectBo «M3narenbctBo "[IpocBenienue"»;
. ®usuka: 9-i kiacc: 6a30BbIi ypoBeHb: YueOHUK, 9 knacc/ [epbimkun Y. M., I'yTHuk

E. M., lBanoB A. U., [TerpoBa M. A., AkuinonepHoe oomiectBo «/3maTenbcTBo
"IIpoceenienue"»;

DNeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI, IOMYIIEHHBIE K UCTIOIB30BAHUIO TIPH peaTu3aluu
MUMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX MPOTpaMM HavalbHOTO OOIIIEro,

OCHOBHOTO OOIIIETO, CPETHETO 00I1IeT0 00pa3oBaHus MpUKa30M MUHIIPOCBEIICHHS OT
04.10.2023 Ne 738:

. ®usuka, 7 knace, PI'AOY IO «Akagemuss Munnpocsenienus: Poccumny;
. ®usuka, 8 knacc, PI'AOY [AI1O «Axanemuss Munnpocsenienusi Poccuny;
. ®dusuka, 9 knace, PI'AOY IO «Akagemuss Munnpocseuienust Poccuny;



COJAEPXAHUE YYEBHOI'O ITPE/IMETA

7 KUIIACC
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

duzuka — HayKa O IpHUpoJc. SIBneHUs IMpUpPOALbI. dusnyeckue SABJICHUS: MCXaHHUYCCKHUC,
TCIIJIOBBIC, DJICKTPUUCCKHUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC.

Ousnueckue Benu4MHBL M3Mepenue ¢usndeckux BenuuuH. Dusznyeckue MpUOOPHI.
[TorpemHocTs U3MepeHuil. MexayHapoaHasi CHCTeMa €IMHHLL.

Kax (bPISI/IKa U Opyruc C€CTCCTBCHHBIC HAYKU H3YYarOT IPUPOAY. ECTGCTBGHHOHay‘lHHﬁ
METOJ IIO3HaAHHA: H3.6JIIOI[CHI/I€, IMOCTAaHOBKAa HAYYHOI'0O BOIIPOCA, BBIABWIKXCHHUEC THUIIOTC3,

SKCHEpPUMEHT IO IPOBEpKE TuIoTe3, OO0bsACHEeHHe HaldrogaemMoro spieHus. OmnucaHue
(bu3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MeXaHI/I‘leCKI/IC, TCILIOBBIC, SJICKTPHUYCCKHUC, MAI'HUTHBIC, CBECTOBBIC SIBJICHUA.

2. Dusudeckue MpUOOPHI M MPOIEAYypa MPSIMBIX U3MEPECHUN aHAJIOTOBBIM U ITU(DPOBBIM
puoOpOM.

Jlabopamopnwsie pabomot u onvimel.

Omnpenenenne HeHbl JeJIeHUs MIKalIbl K3MEPUTEIBHOTO pHOopa.

W3mepenne pacCTOSTHUM.

N3mepenne 06bEMa KUIKOCTU U TBEPIOTO TENa.

Omnpenenenne pasMepoB MaJbIX TEIN.

W3mepenne TeMriepaTypbl MpH ITOMOIIM KUAKOCTHOTO TEPMOMETpa M JaT4MKa
TEMIIEPaTyPBI.

6. IlpoBemeHme wmccineqOBaHUS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA MIAPHKA,
MYLIEHHOTO0 FOPU30HTAJIBHO, TEM 0O0JIbIIIe, YeM 0O0JIbIlIe BBICOTA ITyCKa.

arONE

Pa3nes 2. [leppoHavyaibHbIe CBEJCHHA 0 CTPOCHHMH BeILECTBA.

CTpOCHI/IC BCIICCTBA: aTOMbl U MOJICKYJIbI, HUX Pa3MCpPBhI. OHLITBI, JOKa3bIBaIOIINEC
JUCKPETHOC CTPOCHUC BCIICCTBA.

I[BI/I)KCHI/IC qacTul BEHOICCTBA. CBs3b CKOpPOCTH ABMKCHUA 4YacCTUL C TeMnepaTypoﬁ.

BbpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeicTBHe dYacTHI] BEMIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI  BEILLECTBA: CTPOCHME TIa30B, OHKUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Tea. B3auMocBs3b MEXIy CBOICTBaMM BEIIECTB B Pa3HBIX arperaTHbIX

COCTOSHUSIX M WX aTOMHOMOJIEKYJSPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HaOGnronenue GpOyHOBCKOTO JABHKEHHS.
2. HaGmonenue nuddysuu.



3. Ha6JIIOI[eHI/Ie SIBJIGHI/Ifl, 06'LSICH$IIOH_[I/IXCSI IMPUTAKCHHUCM WJIA OTTAJIKUBAHHUCM YaCTUIL]
BEIICCTBA.

Jlabopamopuwvie pabomot u onvimeul.

1. Omnenka quamerpa aToMa METOJIOM PSZIOB (C HCTIOJIb30BaHUEM (hoTorpaduii).
2. OmbITH IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.
3. OnBbITHI M0 OOHAPYKEHUIO JACHCTBHS CHIJI MOJICKYJISIPHOTO MPUTSIKEHHMSL.

Paznen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl.

Mexannueckoe ABMxKeHUE. PaBHOMepHOe U HepaBHOMEpHOE JBUKeHHE. CKOpPOCTb.
Cpennsisi CKOpOCTb MPU HEPABHOMEPHOM JBUKEHHUH. Pacy€T myTH v BpeMEeHH BUKEHUSI.

SIBneHue HHCPUOUU. 3aKoH HHCPUOUH. BzaumopeiictBue Ten Kak IMpuiruHa HU3MCHCHU
CKOPOCTH IABWIKCHUSA TCII. Macca kak MCpa HMHCPTHOCTU TECIaA. IInoTHOCTH BeIIECTBA. CBs3b
IIJIOTHOCTH € KOJIMYECTBOM MOJICKYJI B CAUHUILIC 00BEMa BCIICCTBA.

Cuna xak XxapakrepucTtuka B3aumojeicTBusi Tten. Cwuia ymnpyroctd U 3akoH ['yka.
H3mepenue cuiibl ¢ MOMOIIBIO JWHAMOMETpa. SIBieHue TAroreHus u cuwia Tsbkectu. Cuia
TSDKECTU Ha Jpyrux IulaHerax. Bec Ttema. HesecomocTs. CnoxkeHHME CHII, HAalpaBJIEHHBIX IO
onHOH npsiMoii. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHne CKOJIbKEHUS U TPEHUE IOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

HaOmroieHre MeXaHH4ecKOoro IBUKEHUS Tela.

M3mepeHue cKopocTH MPSIMOJIMHEHHOT O IBUKEHUS.
Habnronenune sBjaeHUs] MHEPIUH.

HaGnronenue u3MeHeHus! CKOPOCTH ITPU B3aUMOJICHCTBUH Tell.
CpaBHEHHE MaccC 10 B3aUMOACHCTBHIO Tell.

CrnoxeHue cuil, HallpaBJIEHHBIX 110 OJJHOM MPSIMOH.

ook wndE

Jlabopamopuvie padomol u onvimel.

1. OmpeneneHre CKOpOCTH PAaBHOMEPHOTO JABIXKEHUS (LIapUKa B KHJIKOCTH, MOJIEIH
AIIEKTPUUYECKOT0 aBTOMOOMIIS U TaK Jiasee).

2. OmnpeneneHune cpemHeil CKOPOCTH CKOJIBXEHHs OpycKa WM HIapuKa M0 HAKIOHHOH

IJIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPAOIO TeNA.

OnbITHl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb PacTshKEHUs (JIedopManuu) MpyKUHBI OT

MIPUIIOKEHHOM CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tela U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

»w

Paspnen 4. laBienue TBEPABIX TeJl, :KUAKOCTENH U ra3oB.

Hasnenne. CriocoObl yMEHbIICHHS U YBEIUYCHUS aBiieHus. [laBneHne ra3a. 3aBUCUMOCTh
JaBJIEHUA Ta3a oT 00bEMa, Temneparypsl. [lepenaya naBneHus TBEPABIMUA TEIaMH, KUIKOCTIMU
u rasamu. 3axkoH Ilackansa. IIHeBMaruueckue MallWHBI. 3aBUCHUMOCTH JABIIEHUS KUIKOCTH OT
rnyounsl.  ['mapoctatmdeckuit  mapamokc. CooOmarommecss cocyabl. [ mapaBaudeckue
MECXAaHHU3MBI.



AtMocdepa 3emnn u atmochepHoe naBieHue. [IpUUMHBI CYIIECTBOBAHUS BO3TYITHOU
o6omoukn 3emiau. OmbiTr Toppuuemnu. M3mepenue aTrMochepHOro aaBJICHHs. 3aBUCHUMOCTH
atMoc(epHOro MJaBJieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(epHOro JaBIeHHUS.

JleficTBHe )XKUAKOCTH U ra3a Ha IOTpyXKEHHOE B HUX Teo. BriTamkuBaromas (apXxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

ok wdE

~

3aBUCUMOCTbD JIaBJICHUS Ta3a OT TeMIEPaTyphl.

Ilepenaya naBneHus KUIKOCTBIO U ra3oM.

CooOmaromuecs cocyabl.

I'mppaBnnyeckuii npecc.

[IposiBneHue necTBUS aTMOCHEPHOTO TaBJICHHS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHJIBI OT 00bEMa MOTPYXKEHHOM 4YacTH Tella |
IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEH CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VcnoBue 1muaBaHus Te: IUIABAaHUE WIM TOTPYXKEHUE Tel B 3aBUCUMOCTH OT
COOTHOIICHHUS INIOTHOCTEH TeIa U KUIKOCTH.

Jlabopamopnwsie padbomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMA MOIPYKEHHON B KUAKOCTb
4acTH TeJa.

OmnpeneneHyue BHITAIKUBAIONIEH CHUJIbI, AEMCTBYIOLIEH Ha Teno, MOTPYXKEHHOE B
KUJKOCTB.

IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIICH CHIBL, JACUCTBYIOLIEH Ha TeEIO B
JKUIKOCTH, OT MACCHI TeJIA.

OnBbIThI, IEMOHCTPUPYIOLUE 3aBUCUMOCTh BBITAJKUBAIOIIEH CUIIBI, JEHCTBYIONIEH Ha
TEJIO B XKMJIKOCTH, OT 00bEMa NMOTPYKEHHON B JKUKOCTh YAaCTH TeJla U OT IIOTHOCTH
JKUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHME JIOAKHM M ONpENEIICHUE €€
Ipy30II0ABEMHOCTH.

Pa3pnen S. PaGora u MOIIHOCTb. DHEPIUs.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTble MexaHM3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBHii0o paBHOBECHS
pbruara. IlpumeHeHne mpaBuila paBHOBECHUS pbldara K OJIOKY. «30J10TO€ NMPaBUIIO» MEXaHHKH.
KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckast sHeprus. KunHetmdeckas W mnoTeHUHaibHas sHeprus. [IpeBpaienue
OJIHOTO BH/Ia MEXaHUUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS JHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1.

[TprMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.



1. Omnpenenenue pa®OTBHl CHJIBI TpPEHUS MpPU PABHOMEPHOM JBIDKEHHHM Teja IO
TOPU30HTAILHON ITOBEPXHOCTH.

2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.

3. Usmepenne KIIJ] HakTOHHOMN MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTUH.
8 KUIACC

Pa3gen 6. TensioBbIe AIBJICHUA.

OCHOBHBIE ITOJIOKCHHS MOHCKYHHpHO-KHHeTquCKOfI TEOpHUHU CTPOCHHA BEIICCTBA. Macca
U pasMCpbl aTOMOB U MOJICKYIIL. OHBITBI, MOATBCPKAAIOIIUC OCHOBHBIC ITOJIOXKCHUA
MOHeKYHHpHOKHHeTH‘IGCKOﬁ TCOPUHU.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSHUM BemecTBa. Kpucramnueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTSH M TBEPABIX TN HA OCHOBE MOJIOKCHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMadyMBaHWE M KalWUIApHbIE siBlIeHUs. TeruioBoe
pAacCIIMPEHUE U CHKATHUE.

Temneparypa. CBsA3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBM)KEHUS YacCTHIL.
Buytpennsas sHeprus. CnocoObl HU3MEHEHHs BHYTPEHHEW SHEpruu: Temionepesadya Hu
coBepieHre padoThl. Bupl Temonepeaadu: TeIonpoOBOIHOCTh, KOHBEKIHS, U3TyUYCHHUE.

KonnuecTBo TEmnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TemiooOMeH U TEeroBoOe
paBHOBecHe. YpaBHEHHE TeIuloBoro OanaHca. IlnaBneHue m oTBepleBaHHE KPUCTANIMYECKUX
BelleCTB. YenbHas Temjora muaBieHus. [lapooOpa3oBaHue u KoHneHcarus. lcmapeHue.
Kunenune. YnenpHas Teriora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATypbl KUIICHHUS OT
aTMoc(epHOTro JaBICHHUS.

BnaxnHocTb BO3JyXa.
3Hepr1/1;1 TOILIMBA. Y AeJbHas TeIoTa CropaHusl.

[Mpuntuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TemioBbie
JIBUTATENIH U 3aLUATA OKPYKAIOIIEN CPEBL.

3aKOH COXpaHEHMsI U IIPEBPALLCHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.
Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBMKEHUS.

Hab6mronenue nuddys3un.

HaOmoieHue sIBIICHUI CMAaYUBaHUS W KAITJUTPHBIX SBJICHUM.
Habmronenue TemnoBoro pacimvpeHus Ted.

V3MeHeHre TaBIIeHUs Ta3a MPU H3MEHEHUHN 00bEMa U HArpeBaHWH HITU OXJIAXKICHUH.
[TpaBuna u3MepeHus TeMIepPaTyphI.

Buasl Terionepenayn.

OxJaxeHne mpu COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CUJIaMH.

10 CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

11. HaOroneHne KUIIEHUS.

12. HaGxnroieHue mocTosSHCTBA TEMIIEPATYPhI ITPU TUIABJICHUH.

CoNoR~wWNE



13. Mojieu TEIUIOBBIX JBUTATEIEH.
Jlabopamopuvie pabomsl u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OnBITHI 110 BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MJIM caxapa.

OnbITH 10 HAOJIIOACHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEII.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.

OnbpIThI, AEMOHCTPUPYIOIKE 3aBUCUMOCTb JIaBJIEHHUS BO3JyXa OT €ro o0béMa Hu

HarpeBaHUs WIN OXJIaXKICHHUS.

6. IlpoBepka TrHUMOTE3bl JMHEWHOW 3aBHCHUMOCTH JJIMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Tejla B pe3ysbTare TEIUIoNeperadu U
paboThl BHEIIHHUX CHIL

8. HccnenoBanue siBICHHS TETNIOOOMEHA MPH CMEIIMBAHUY XOJIOJHON M TOPSTUEi BOBI.

9. OmpeneneHue KOIUYECTBAa TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEMIOOOMEHE C
HarpeThiM METAITIMYECKUM LIUITUHAPOM.

10. Onpenenenue yaenbHON TEMIO0EMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCHapEHHS.

12. Onpenenenre OTHOCUTENILHON BIAKHOCTH BO3/yXa.

13. Onpenenenue yaenbsHON TETUIOTHI ITABICHUS JIbA.

arwONE

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJI€HHS.

OnekTtpuzanus Ten. J[Ba poma 3IEKTpUUECKUX 3apsaloB. BzaumojnelcTBHe 3apsyKeHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHUJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TET OT BEITUYUHBI
3apsIIOB U PACCTOSIHUS MEXKIY TEIAMM).

Onexkrpuueckoe nosne. Hanpsox€HHOCTh 3nexTpudeckoro noss. IIpuHuun cynepnozunun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN 3nekTpudeckuil 3apsa. CtpoeHue
atoma. [IpoBOAHUKM U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3apsia.

DNEeKTPUUYECKH TOK. YCIIOBUS CYIIECTBOBAHMS DIJIEKTPUUECKOrOo Toka. McTouHukm
MOCTOSIHHOTO TOKa. JIeWCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U razax.

Onektpruueckass 1nens. Cuwia Toka. OleKTpuueckoe HampsbkeHne. ConpoTHBIEHHE
IIPOBOJHMKA. YJEIIBHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Ui ydacTka LEMNu.
[TocnenoBarenbHOE U apalIeIbHOE COEAMHEHUE TPOBOIHUKOB.

PaboTa 1 MOLTHOCTH AJIEKTpUYECKOTro ToKa. 3akoH Jxoyns—JIeHma. DnekTpuyeckue menu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

ITocTrosaHBIe MarumThl. B3amMoaelcTBHE ITOCTOSHHBIX MArHHUTOB. MaramTHOE IIOJIE.
MarunuTtHoe noJie 3eMIJIM U €ro 3HaueHHe JJ1s ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
AJIEKTPUYECKOr0 TOKa. [[puMeHeHne 3IeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIOPTE.



Oneitel  @apanes. SIBneHue  aneKTpomMarHuTHOM  uHAykuuu. IlpaBuino  JleHna.
OnextporeHeparop. CrnocoObl MOJYyYEHMsI 3UIEKTPUUECKOW HHEPIUu. OJIEKTPOCTAaHLUHM Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

BoOoo~NoO~WNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

DrneKkTpusanus Ted.

JIBa pona ieKTpUUYECKUX 3apsiIOB M B3aUMOJIECHCTBHUE 3apSHKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIEKTpOCTaTUYECKask MHTYKIIHSI.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsi/I0B.

[IpOBOHUKY U TUAJECKTPUKH.

MogenupoBaHue CUIOBBIX JTHHHUHI 3JIEKTPUUECKOTO MOJIS.

M CcTOYHHKH OCTOSTHHOT'O TOKA.

JIefiCTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30BBbIii pa3psa.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenne 3eKTpUYECKOro HaIPSKEHUS BOJIBTMETPOM.

Peocrar u Mara3svH cCOmpOTHUBIIEHU.

BsanmoelicTBre MOCTOSTHHBIX MarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3/ICJCHHUSI MOJIOCOB MarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie TOKa. JJIEKTPOMArHmT.

JleficTBe MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEINH MIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Onsitel Dapanes.

3aBUCUMOCTD HaIlpaBJIEHUsI MHAYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BOSHUKHOBEHUSI.
DIIEKTPOTreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomuvt u onvimol.

ok owdE

10.
11.
12.

13.
14.

OnbITh! IO HAOIIOAEHUIO SJEKTPU3ALUH TeJI HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue AEWCTBUS SJICKTPUIECKOTO OIS Ha TPOBOJIHUKU U TUDIIEKTPUKH.
CO6opxka u mpoBepka paboThl TEKTPUUECKOM LIEMH MOCTOSIHHOTO TOKA.

H3mepenue u peryImpoBaHne CHIIBI TOKA.

W3mepenue U peryImpoBaHue HAMPsHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 Pe3UCTOpP, OT COMPOTHBIICHHS
pe3ucTopa M HAPsHKEHUS Ha PE3UCTOPE.

OnbITE, JIEMOHCTPUPYIOIIME  3aBUCHMOCTH  DJIEKTPHYECKOTO  COMPOTHBIICHUS
IPOBOJHUKA OT €r0 AJTUHBI, IJIOIIAIU TOMEPEUHOr0 CeUeHHs U MaTepHaa.

[TpoBepka mpaBmia CIOKEHUS HANPSHKEHUH TIPH MOCIEIOBATEIHHOM COEIWHEHHUH
JIBYX PE3UCTOPOB.

[TpoBepka nmpaBuIIa IUIst CHITBI TOKA MTPH MApaJLIEIIbHOM COSAMHEHUH PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

OmnpeneneHne MOITHOCTH AJIEKTPUYECKOTO TOKA, BBIJECISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MIYLIETO Yepe3 JAMIIOUKY, OT HaIpPKCHHS
Ha HEH.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TOCTOSTHHBIX MarHUTOB.



15. I3yyeHne MarHuTHOTO TMOJS TIOCTOSHHBIX MAarHUTOB MNPH HUX OOBEJUHEHUU U
pas3/esieHuu.

16. UccnenoBanue ASUCTBUS SJISKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIIKE 3aBUCMOCTh CHJIbl B3aUMOJCHCTBHS KaTyIIKUA C TOKOM U
Mar"uTa oT CHJIbl TOKa U HaIIPaBJIEHUS TOKA B KaTYIIIKE.

18. N3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

19. KonctpyupoBanue 1 u3y4eHue paboTsl dJEKTPOIBUTATEIS.

20. Usmepenue KIIJl snekTpoaBuraTeibHONW YCTaHOBKH.

21. OnbITEl 1O MCCIIEOBAHUIO SIBICHUS AJIEKTPOMArHUTHOW WHIYKIMH: MCCIIEIOBAaHUE
M3MEHEHUH 3HaYeHUsI U HAIPaBJIEHUSI HHAYKLIHOHHOTO TOKa.

9 KJIACC
Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXAHUYECKOTO JIBWKEHUsA. PaBHOMepHOe mpsMoiuHEHOe ABMXeHHe. HepaBHoOMepHOE
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOE TpsaMonHeiHoe ABmkeHrne. CBoOoaHoe nagenue. OnbIThl
Tlamunes.

PaBHOMEpHOE NIBIOKEHUE 1O OKpYyKHOCTH. [lepron m wacrora obOpamienus. JInHelHas u
yIJIoBast CKOpocTu. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJIBXKEHHS, CUja TPEHUs
IIOKOS1, APYTHE BUBI TPEHUSI.

Cuia TSDKECTH U 3aKOH BCEMHPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO MaJlCHHS.
Jemwxenne tuaner Bokpyr Comnma. [lepBas kocmmyeckass ckopocTh. HeBecomocTh
Heperpy3Ku.

PaBHOBecue MaTepuanbHON ToOUukH. AGCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynsc Tena. M3menenne ummyneca. MMmynbe cuiibl. 3aKOH COXPAaHEHMS! WMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cull TsKECTH, Yympyroct, TpeHus. CBs3b
sHeprun W padotTel. [loTeHIManpHas 2HEPrUs Tela, MOJHATOTO HaJ TMOBEPXHOCTHIO 3EMIIH.
[ToTenumanbHas 3Heprus cxxkaroil npyxuHbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.
1. Ha6JIIOI[eHI/Ie MCXAaHUYCCKOI'o IBUKCHUS TCJIa OTHOCUTCIIBHO PAa3HbIX TCJI oTcuéra.

2. CpaBHeHHE IMyTeH W TPACKTOPUM JIBMKCHHSI OJHOTO M TOTO K€ Teja OTHOCHUTEIHHO
pPa3HBIX TEJI OTCYETA.



W3MepeHne CKOpoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

HccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOT'O IBUKEHUS.

Habumronienne ABM>XeHUs Tejla 0 OKPYKHOCTH.

HaOnronenne MexaHMUeCKUX SBJICHUN, IPOUCXOSIUX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKCHHH OTHOCUTENIFHO KaOMHETa (PH3UKH.

7. 3aBHCHMOCTb YCKOPEHHUS TeJa OT MaccChl TeJa U AeHCTBYIOLIEH Ha HErO CUJIBL.

8. HabmioneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. M3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya ummnysbca MpyU B3aUMOJICHCTBUHU Tell.

11. TIpeoOpa3oBaHus SHEPTUH NIPU B3aUMOJICUCTBUH TEJl.

12. Coxpanenue UMIysabca IpU HEYIPYTrOM B3aUMOICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOJIIOTHO YIIPYrOM B3aUMOJEHCTBUY.

14. HabGumroneHne peakTUBHOTO JIBUKEHMSL.

15. CoxpaHeHnue MeXaHUYECKOM 3HEPTUH ITPU CBOOOIHOM a/ICHUH.

16. CoxpaHeHnue MEXaHUYECKON SHEPTUH MIPH JBMXKEHUH TEJIa O] ICHCTBUEM NPYKUHBI.

©o ok w

Jlabopamopnwvie padbomot u onvimol.

1. KoHncrpyupoBaHue TpakTa JUlsi pa3roHa M JajdbHEHUILEro pPaBHOMEPHOI'O JBUKCHUS
HIapHKa UK TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS IIapHKa IO
HaKJIOHHOH IJIOCKOCTH.

3. OrmpeneneHne yCKOPEHUsI Tejla NPU PAaBHOYCKOPEHHOM JBM)KCHUH 110 HAKIOHHOMN
IUIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBHXKEHUU 0e3
Ha4yaJIbHOU CKOPOCTH.

5. IlpoBepka rumoressl: €cCiIM MPU PABHOYCKOPEHHOM JBWKEHHM O€3 HadallbHOMN
CKOPOCTM IIyTH OTHOCSTCA KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
POMEKYTKH BPEMEHU OJMHAKOBBI.

6. MccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXKEHHUS OT CUJIbl HOPMaJbHOTO

JTaBJICHMUSL.

Onpenenenne k03P PUINEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOThl CUJIBI TPEHUS MNP PABHOMEPHOM [JBM)KEHUHU Teja 10
TOPU30HTAILHOM MOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YHPYTrOCTH HpU THOABbEME Tpy3a C HCIOJB30BaHHEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. 3ydenne 3akoHa COXPAHEHUS SHEPTHUH.

o N

Pazgen 9. Mexannuyeckue Kojae0aHusi M BOJIHBI.

KonebartenbHoe npuxeHune. OCHOBHBIE XapaKTEPUCTUKU KosieOaHUil: Mepuojl, 4acTora,
aMIuTyna. MarematuueckKuil W NpPYXKUHHBIA MasTHUKHU. llpeBpaiieHue »sHepruu npu
K01€0aTeIbHOM IBUKEHUH.

3aryxaromue konebanus. BeiHykIeHHbIe kKoneOaHus. Pesonanc. MexaHMyeckue BOJHBIL.
CBolicTBa MexaHW4YecKuX BOJIH. [IpogosibHBIE U TTOTIEpEYHbIE BOJIHBI. [[TMHA BOJHBI B CKOPOCTH
e€ pacrpocTpaHeHHs. MexaHnyecKue BOJIHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.



Habmionenue xonebanuii Te moja AEUCTBUEM CHIIBI TSHKECTU M CUIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaO0ntonenue BoIHYXKIEHHBIX KOJIEOaHUI U pe30HaHCca.

PacnipocTpanenre npoAoiabHBIX U TONEPEYHBIX BOJIH (Ha MOJIEIH).
Haburonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTHYECKUI PE30HAaHC.

SoukrwnE

Jlabopamopnwvie padbomot u onvimeol.

1. Omnpenenenue 4acTOThI U EPHOAA KOJIEOAHUH MaTeMaTUYECKOI0 MasiTHUKA.

Omnpenenenne 4acTOThl U NIEPHUOA KOJIeOaHUH IPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NEpHOAA KoJeOaHUI MOABEIIEHHOIO K HUTH Ipy3a OT
JUTMHBI HUTH.

4. WccrnenoBaHue 3aBUCUMOCTH IE€pHUOJA KOJEOAHUM MPYKUHHOI'O MAasATHHUKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IepHOAa KoieOaHWH Tpy3a, MOJBEIIEHHOIO K HUTH, OT
Macchl rpysa.

6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Iepuoja KojleOaHWi MPYXUHHOTO
MasiTHUKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBI.

7. V3mepeHue yckopeHHs! CBOOOAHOTO MaJIeHHUS.

N

Pa3zpnen 10. DiiekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMarHuTHOE TI0JIe. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJH. [lIKkasa 3neKTpoMarHuTHBIX BOJH. MCronb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CsgoiicTBa NEKTPOMArHUTHBIX BOJH.
2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie padbomot u onvimol.
1. U3ydeHwue CBOMCTB 3JEKTPOMATrHUTHBIX BOJH C MMOMOIILI0 MOOUIILHOTO TenedoHa.
Pa3znea 11. CBeToBLI€e IBJICHNUS.

JlyueBas mognenb cBera. Mcrounuku cera. IIpsMonnHeEldHOE pacnpoCTpaHEHHUE CBETA.
3atmenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.

HpCHOMHCHI/IC cBeTa. 3aKOH MMPECJIOMJICHUA CBCTA. ITonnoe BHYTPCHHCC OTpPAKXCHUC CBCTA.
Hcmonp30BaHue MOJIHOTO BHYTPCHHET'O OTPAXKCHUA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xox nyweil B nuH3e. OmnThueckas cuctema (oToarnmnapaTa, MUKpPOCKONa U
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.

Paznoxenue 6emnoro cBera B criekTp. OnbiTel HetoToHa. Clio)keHHE CIIEKTPAIBHBIX I[BETOB.
Hucniepcus ceera.



Hemoncmpayuu.

[IpsAMosnHENTHOE PaCIPOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tony4yenne n300pakKeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.

OnTruyeckuii CBETOBO/I.

Xon JIy4eit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Toryuenue n300pakeHU C TOMOILBIO JIUH3.

. [punnun neiictBus ¢otoanmnapara, MUKPOCKOIIA M TEJIECKOTIA.
10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.

CoNoOR~WNE

Jlabopamopnsie pabomot u onvimeul.

=

HccnenoBaHue 3aBUCMMOCTH yIJla OTPAXKEHMsI CBETOBOTO JIyya OT yrJjia MaJeHusl.
W3ydeHne xapakTepuCcTUK H300pakeHUs MpeIMeTa B IIIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIjla IPEIOMIIEHUSI CBETOBOTO Jiyya OT yIJla MMaJeHus Ha
TPaHULIE «BO3IYX—CTEKIIO».

[Toryuenue n300pakeHUI ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne HOKYCHOTO PAaCCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3BI.
OnbITHI O Pa3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.

OnBITHl MO BOCHPUATHIO IIBETa MPEIMETOB MPU UX HAOIIOJACHUU Yepe3 IBETOBBIC
(UIBTPBIL.

wn

No ok

Pa3gen 12. KBaHnToBbIC ABJICHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsjouieHue ceera atoMoM. KBanTel. JInHeHyaThle CIEKTPHI.

PamuoaktuBHOCTE. Aunbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass moxens atomHoro sapa. M3orombl. PanunoaktuBHble mnpeBpauieHus. Ilepuon
MOJIypacnaia aTOMHBIX siJIEp.

SAnepHbie peakiyy. 3aKOHbI COXPaHEHUS 3apsA0BOIO U MAaCCOBOTO YHMCEN. DHEPIus CBI3U
aTOMHBIX saep. CBsa3p Macchl W dHepruu. Peaknum cuHTe3a W JeneHus saep. Mcrounukn
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

CrieKTphl U3JIy4€HUs U TOTJIOIIEHNS.

CrnexTpbl pa3IU4HbIX Ia30B.

CnexTp BoaOpo/a.

Hab6nronenue tpexoB B kamepe BuibcoHa.

Pabora cuérurka HOHU3UPYIOMUX U3TYYCHUH.

Perucrpanus nzmydeHusi pUpOJAHBIX MUHEPAIOB U IPOTYKTOB.

ook owdE

Jlabopamopnwvie padbomot u onvimol.



1. HaGmroneHue CIUIONIHBIX U THHEWYATHIX CIIEKTPOB U3TYUCHHUS.

2. HccnemoBanue TPEKOB: W3MEPEHUE HSHEPIHMHM YACTHIBI 110 TOPMO3HOMY MyTH (IO
dororpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IoBTOPHUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpHUTENBEHO-0000IIAlONMK  MOAYJIb  NpPEAHA3HAuYeH JUIA  CHUCTEMAaTH3alud |
0000111IeHUsT TPEMETHOTO COJIEPKAHMS M OTIBITA IEATEIbHOCTH, MPUOOPETEHHOTO TPU U3yYCHUN
BCEro Kypca (M3UKH, a TaKXKe IS TIOATOTOBKA K OCHOBHOMY T'OCYIapCTBEHHOMY PK3aMEHY IO
du3uke 1751 00yJaroUIMXCsl, BRHIOPABIINX STOT YU€OHBIN MpEaMET.

HpI/I HU3YUYCHUHU  JAHHOI'O MOAYJA PCAIM3YHOTCA W CUCTCMATU3UPYIOTCA  BUIBI
ACATCIIBHOCTH, Ha OCHOBC KOTOPBIX o0ecreynBacTCs AOCTHIKCHUE  TPCIMECTHBIX U
MCTAIIPEAMCTHBIX IUIAHUPYCEMbBIX PE3YJIbTATOB O6y‘IeHI/I${, @OpMpreTCH C€CTCCTBCHHOHAY4YHast
T'paMOTHOCTL: OCBOCHHEC HAYUYHBIX MCTOJOB HCCIICAOBAHUA SIBIICHUI npupoabl M TCXHUKH,
OBJIAZICHUC YMCHUSIMU OOBACHATH (bHSH‘leCKI/IC SABJICHUS, MNPHUMCHAA IIOJTYYCHHBIC 3HAHUA,
peuaTth 3aga4r, B TOM YUCJIC KAYCCTBCHHBLIC U OKCIICPUMCHTAJILHBIC.

[IpyHIMIINAIBHO AEATEIbHOCTHBINA XapaKTep NAaHHOIO pas3zelia peaausyercs 3a C4ET TOro,
4TO 00y4arolrecs BhITOJIHAOT 331aHNUs, B KOTOPBIX UM IpeAJIaraeTcs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

HCIIOJIB30BaTh HAYYHBIC MCETO/AbI MCCJICIOBAHUSA (I)I/I3I/IIICCKI/IX HBJ'IeHHfI, B TOM YMCJIC IJIA
MMPOBEPKHU TUIIOTE3 U MMOJTYUCHUA TCOPECTUICCKUX BBIBOOOB;

00BACHATH HAay4YHBIC OCHOBBI Hanbojee BaXKHBIX I[OCTH)KCHI/I?I COBPEMCHHBIX TGXHOJ’[OFI/II\/JI,
HAlIpuMep, MPAKTUYCCKOrO MUCIIOJIb30BaAHUA PA3JIMYHBIX HCTOYHHKOB OJOHCEPIrUHM Ha OCHOBC
3aKOHa MPEBpAICHNA U COXPAaHCHUA BCEX N3BECCTHBIX BUAOB SHCPIUH.

IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPEJIMETA
JIn4HOCTHBIE Pe3yIbTATHI
B pe3ynbrare nzyuenus (puU3MKU Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHus y 00y4arouierocs
OyayT chopMupoBaHbI ClIEAYIOIINE JINYHOCTHBIE PE3YyIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

. IIPOSIBJIEHUE MHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON
¢du3nUecKoil HayKu;
. [IEHHOCTHOE OTHOIIEHHUE K JIOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

° TOTOBHOCTb K dKTUBHOMY Y4aCTHUIO B 06CY)KI[CHI/II/I O6H.[CCTB€HHO 3HAYMUMBIX U
OTUYCCKUX npo6neM, CBA3aHHBIX C ITPAKTUYCCKUM IIPUMCHCHUEM )IOCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I,
° OCO3HAaHUC BA)KHOCTU MOPAJIbHO-3TUYCCKUX MMPUHIUIIOB B ACATCIIBHOCTHU YYCHOT' O,

3) acTeTM4eCKOr0 BOCIIMTAHMSI:

. BOCTIPUATHE ICTETUYECKUX KauecTB (U3NUECKOI HAYKHU: €€ TAPMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;



4) IEHHOCTH HAYYHOT0 MO3HAHHUA:

. OCO3HaHHE IIEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA NTO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJOTUH, BaKHEHUIIIEH COCTaBIAIONIEH KYJIbTYPHI;

. pa3BUTHE HAYYHOH JIF0O03HATENILHOCTH, HHTEpECa K UCCIIEA0BATEILCKOM
JeSITEIIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS M IMOLMOHAJIBHOIO 0J1ATrONOJTYyYHSI:

. OCO3HaHHE LIEHHOCTU 0€3011aCHOr0 00pa3a XKU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MUpE, BaXXHOCTHU IIPaBUJI O€30M1aCHOT0 MOBECHUS HAa TPAHCIIOPTE, Ha IOpOrax, ¢
AIIEKTPUYECKUM U TEIIJIOBBIM 00OPYIOBAHUEM B JIOMAIIHUX YCIOBHUSX;

. c(hOpMUPOBAHHOCTH HaBbIKA PEQIICKCHH, TPU3HAHUE CBOETO MIPaBa Ha OLINOKY U
TaKOro )K€ [paBa y APYroro 4ejaoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

. AaKTHBHOE Y4YacTHE B PELLIEHUU MPAKTUYECKUX 3a/1a4 (B paMKax CEMbH,
o0pa3oBaTenbHOI OpraHu3alnu, ropoja, Kpasi) TEXHOJIOTHYECKON U COLManbHOU
HaNpaBJICHHOCTH, TPEOYIOIUX B TOM YHCIIE U (PU3MUECKUX 3HAHU;,

. MHTEpPEC K MPAKTHUYECKOMY U3YUCHHIO MPOodeCcCcHii, CBI3aHHBIX ¢ (DU3HKOIA;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

. OpHUEHTAIMs Ha IpUMEHEeHNEe (PU3NUECKUX 3HAHUM [Tl pelIeHus 3a/1a4 B 00J1acTH
OKpPY’KaloIlle cpebl, JIaHUPOBAHUS TOCTYIKOB M OLEHKH MX BO3MOKHBIX MOCIEACTBUMN IS
OKpYKarolleu Cpeibl;

° OCO3HaHHE TJI00ATBLHOTO XapaKkTepa 3KOJIOTHUICCKUX HpO6J’ICM n HyTeﬁ HX PCHICHUA;

8) aganTannu K M3MEHSIOUMMMCH YCJI0OBUSM CONMAJIBHON M IPUPOIHOM CPeAbI:

. NOTPEOHOCTH BO B3aUMOJICHCTBUY MPHU BBINOJIHEHUH UCCIETOBAHUM U TPOEKTOB
(bu3nvecKoil HaPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JIPYTHX;

. MOBBILICHHE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO AESITEIbHOCTD;

. noTpeOHOCTh B POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4uciIe (GOpMYIUPOBATh UICH,
MOHSTHS, TUTIOTE3bI O GPU3NYECKUX 0OBEKTAX U SIBJICHUSAX;

. 0co3HaHMe Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKHY;
. IUTAHUPOBAHKE CBOETO Pa3BUTHSI B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUM;

. CTpeMJIEHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U IPUPObI, 00IIIeCTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTOJIb30BaHUEM (PU3NYECKUX 3HAHMIA;

. OILICHKA CBOUX JIEHCTBUI C YUETOM BIMSHMSI Ha OKPYKAIOILYIO CPENlY, BOZMOMXKHBIX

ri100aIbLHBIX TTOCIIEACTBHM.

MeTtanpeaMeTHbie pe3yJabTaThl
B pesynbpTaTe ocBOo€HMSs MpOrpaMMbl IO (GU3HKE HA YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHUs Y
obyyaromierocs OyayT chopMUPOBaHBI MeTANPeIMeTHbIE Pe3yJabTaThl, BKIIOYAIONINE
MO03HABATEIIbHBIC YHUBEPCATbHBIC yUeOHbBIE ICHCTBHSI, KOMMYHUKATHBHBIC YHUBEPCAILHEBIE

yueOHbIe AeMCTBUSI, PETYISATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicTBUS



Ba3oBble JJornueckue aeicTBUA:

® BLISIBJISITh U XapaKTEPU30BaTh CYIIIECTBEHHBIC MPU3HAKN OOBEKTOB (SBJICHMIA);

® YCTAaHABIMBATH CYIIECTBEHHBIN MPHU3HAK KIacCU(UKAIMK, OCHOBAHUS ISl 0000IIEeHUS 1
CpaBHCHUS,

® BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pacCMaTpUBAaeMbIX (hakTaX, JaHHBIX U
HAOIIOICHUSX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSIM;

® BLISIBIISITH IIPUYMHHO-CJICJICTBCHHBIC CBSI3U TPH HM3YyYCHHHM (QHU3UYECKUX SBICHUH U
IPOIIECCOB, JIENIaTh BBIBOABI C MCIIOJIB30BAHUEM JISAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJTFOUCHUH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3X (PU3UICCKIX BEITUYMH;

® CaMOCTOSITEIIbHO BBIOMPATh CIOCO0 perieHus yueOHor (pusnueckoi 3amaun (CpaBHEHHE
HECKOJIbKUX BapHAaHTOB pEIICHHS, BHIOOp HaWOoOJee MOIXOMSIMIETO C Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble nccienoBarebCcKue AeiCTBHUA.

® JICII0JIb30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKHIT HHCTPYMEHT MTO3HAHMUS;

® [IPOBOJIMTH 10 CAMOCTOSITEJIbHO COCTABJICHHOMY ILUIAHY OIIBIT, HECIOKHBIA (PU3NUCCKUN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE (PU3NICCKOTO SBIICHUS;

® OLICHMBATh HAa MPHUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIHUIO, MOJYYCHHYIO B XOJIE
HCCJICIOBAHMSI MJIU SKCIICPUMEHTA;

® CaMOCTOSITEITLHO (hOPMYIIMPOBATH OOOOIICHUS W BHIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJII0IE€HUS, OIIbITA, HCCIACAOBAHMS;

® IPOrHO3UPOBATh BO3MOYKHOE JaNbHEMIee pa3BUTHE (PUINYECKUX IMPOIIECCOB, a TAKKE
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

® IPUMEHATh PA3JIMYHBIE METOJbl, MHCTPYMEHTHI W 3alpochl IMPHU IOUCKE U OTOOpe
nH(GOpPMaIIMK WIH JAaHHBIX ¢ YUETOM MPeAIoKeHHOW yueOHoM (hru3nueckoi 3a1auu;

® AaHAJIM3UPOBATh, CHUCTEMATU3MPOBATH W WHTEPHPETUPOBATH WH(OPMAIUIO Pa3IUYHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

® CaMOCTOSITENIFHO BBIOMpaTh ONTUMANbHYIO (GOpMy TMpeACTaBIeHUs HHPOpMAK U
WJUTIOCTPUPOBATh pEIIaeMble 337a4l HECIOKHBIMU CXEMaMH, JuarpamMmamMi, WHOU
rpaduKoi U UX KOMOMHAITUSIMU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

eB xo/e OOCYXIeHHS ydyeOHOro marepuaia, pe3yabTaToB IJA0OpPaTOpPHBIX pPadOT H
MIPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/1aeMOil TEMBI U BBICKA3bIBATh UJCH,
HalleJICHHBIC Ha pElIeHUE 33a/1au 1 MMOIIepKaHne 01aroKenaTeIbHOCTH OOIICHHS,

® COMOCTABNIATh CBOM CYXACHHUS C CYXKICHHSIMH JPYTHX YYacCTHUKOB JMajora,
00HapyXUBaTh pa3IUYKe U CXOJCTBO MO3UIIHII;

® BbIpaXaTb CBOIO TOYKY 3PCHUSA B YCTHBIX U ITMCbMEHHBIX TCKCTAX,

o NyOJIMYHO  TPEACTABIATH  PE3YIbTAThl  BHIMIOJHEHHOTO  (PU3UYECKOTO  OMBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHMUS, POCKTA);

® IOHUMATh M UCIOJIH30BATH NMPEHMYIIECTBA KOMAHIHOW ¥ WHAWBUIYAILHOW PaOOTHI TIPU
PEIICHIH KOHKPETHON (PU3HUECKOM MPOOIeMBI;



® [[PUHUMATh LIEJIM COBMECTHOW JEATEIIbHOCTH, OPraHUW30BbIBATH JIEUCTBUS IO €€
JTOCTHDKCHHIO: PACIIPEACIISITh PO, 0OCYXKIaTh MPOIECCHI U PE3YIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® BEITIOJIHSITh CBOKO 4YacTh pabOThI, JOCTUTAs KAYECTBEHHOTO pe3yjbTaTra MO CBOEMY
HaIPAaBJICHUIO U KOOPAUHUPYS CBOU JEHUCTBUSA C IPYTUMU YWiCHAMU KOMaH/IbI;

® OIICHUBATh KAYECTBO CBOETO BKJIAJIa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIILHO
c(hOpMYyIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
Camoopranu3anus:

® BBISBIIATH NPOOJIEMbl B KU3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIOUIUX Ul pEeIIeHUs
(bu3nUecKux 3HaHUM;

® OPUEHTHPOBATbCS B PA3IUYHBIX IIOAXO0JAaX INPUHATUSA pelleHud (MHAUBHUIYaJIbHOE,
IPUHSITHUE PELLICHUS B IPYIIIE, IPUHATUE PELICHUN IPYIIION);

® CAMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM peIleHUs (U3UYECKOM 3ajaud WM IJIaHa
UCCIICIOBaHUS C YYETOM MMEIOLIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

e j1e1aTh BIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLIEHKY CUTYalluHU U Mpeiarath MjaH e€ N3MEHEHUs;

® O0BSACHATH MPUUUHBI TOCTHKEHUS (HEAOCTH)KEHHUS) PE3yJIbTaTOB JEATEIbHOCTH, 1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

® BHOCUTbh KOPPEKTHBBI B JEATEIBHOCTb (B TOM YHUCIIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUST WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

® OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUSM;

® CTaBUTh ce0sl HA MECTO APYroro 4esioBeKa B XOJ€ CIopa WIM JUCKYCCUU Ha HAY4YHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

e IpU3HaBaThb CBOE MPaBO Ha OWMOKY MpH pemeHud (U3NYECKUX 3ajad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.

TABJIMLIA 1

Kon [TpoBepsiembie TpeOOBaHUS K METAMPEAMETHBIM pe3yibTaTaM OCBOSHHUS OCHOBHOM
00pa3zoBaTenbHON MPOTpaMMbl OCHOBHOT'O 00IIIETO 00pa30oBaHuUs

1 ITo3naBarensbubie YV ][]

1.1 ba3oBrle mornueckume JercTBUSI

111 BbISBISATE M XapaKTepu30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMUI)

1.1.2 VYcTaHaBnuBaTh CyIIeCTBEHHBIN MPU3HAK KJIacCU(UKALMU, OCHOBaHUS 1151 000011IeHNS
U CpaBHEHHUS, KPUTEPUU MIPOBOAMMOTO aHAINU3a

1.13 C yuéroMm npeioKeHHOM 3a/1aui BBIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B

paccMaTpuBaeMbIX (akTax, JaHHBIX U HAOIIOICHUAX; MpeuiaraTb KpUTEPUH JIsI
BBISIBJICHHS 3AKOHOMEPHOCTEH M MMPOTUBOPEUUI; BBISIBISITH NEDUITUT HHPOPMAIIHH,
JTAHHBIX, HEOOXOIMMBIX JJISl PEeLICHUS TOCTaBICHHOM 3ajaun

1.14 BbISBASTS NPUYMHHO-CIIEICTBEHHBIE CBSA3H MPU U3yYEHUH SIBJICHUN U TIPOIIECCOB



1.15

1.1.6

1.2
1.2.1

1.2.2

1.2.3

124

1.2.5

1.3
13.1

1.3.2

1.3.3

134

1.3.5

2.1
2.1.1

2.1.2

2.1.3

Jlenats BBIBOJBI C UCIIOJIb30BAaHUEM JCAYKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOYCHUH,
YMO3aKJIIOYEHUH 110 aHaJIOruu, GOPMYIMPOBATH TUIIOTE3bI O B3aUMOCBS3SIX

CamocTosTenbHO BRIOMPATh crIOc00 perieHust yaueOHo! 3a1a4u (CpaBHUBATh
HECKOJIBKO BapUAHTOB PEIICHNUs, BEIOUpATh HanOosiee MOAXOASIINN C y4ETOM
CaMOCTOSITENILHO BBIICTICHHBIX KPUTEPUEB)

bazoBrie HCCIICO0OBATCIILCKHC ﬂeﬁCTBHﬂ

IIpoBOIUTE 11O CAMOCTOSATENIBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIIOKHbBIN
9KCHEPUMEHT, HEOOJIBIIOE UCCIIEOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH 00BEKTA
U3YYEHHUS, IPUUMHHO- CIIEICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN OOBEKTOB MEXy COOOM

OneHuBaTh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMALIUIO, IOTYYEHHYIO B X0O/1€
UCCIIEOBaHMs (IKCIIEPUMEHTA)

CamocrosTenbHO GOpMYIHPOBaTh 0O0OIEHHS U BBIBO/BI:

10 pe3ysbTaTaM IIPOBEAEHHOr0 HAOIOCHHUS, OIIbITa, UCCIIEIOBAHUS, BIA/IETh
MHCTPYMEHTAMHU OLIEHKH JIOCTOBEPHOCTH IOJIy4YE€HHBIX BHIBOJJOB U 0000ILIEHHIA
[Tporno3upoBaTh BO3MOYKHOE JaJIbHENIIEE pa3BUTHE ITPOLIECCOB, COOBITHM U X
HOCJIEICTBHSI B QHAJIOTUYHBIX WJIM CXOJHBIX CUTYALUsIX, BBIABUIaTh IPEIIOI0KEHUS
00 uX pa3BUTHHU B HOBBIX YCJIOBUSAX M KOHTEKCTax

Hcnonp30BaTh BONPOCH KaK UCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;
(bopMynHpoBaTh BONPOCHL, GUKCUPYIOIIUE Pa3pbIB MEKAY PEAbHBIM U JKEIaTeIbHbIM
COCTOSIHUEM CUTYyallMH, 00BEKTa, CAMOCTOSTEIbHO YCTAHABINBATh HUCKOMOE U JIAHHOE;
(GbopMHpOBATH TUIIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYKICHUN U CY)KICHUN APYTHX,
apryMeHTHPOBATh CBOIO MTO3ULUIO, MHEHHE

Pabota ¢ undopmarueit

[TpuMeHATH pa3nuyHble METO/Ibl, HHCTPYMEHTBI U 3aIPOCHI IIPH MOKCKE U 0TOOpE
MH(pOpMallMU WIK JaHHBIX U3 UCTOYHUKOB C YYETOM MpPEI0KEHHON yueOHOM 3a1aun
Y 33JJaHHBIX KPUTEPUEB

Bo16upate, aHanmu3upoBarh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMAIIUIO
pa3INYHBIX BUAOB U (POPM IpPEACTABICHUS; HAXOAUTh CXOJHBIE apTyMEHThI
(moATBepKAAIOIINE WIHM OIPOBEPralOLINe OAHY U TY )K€ UJEI0, BEPCUIO) B PA3INYHBIX
UH(POPMALIMOHHBIX HICTOUHUKAX

CamMocToATEIbHO BEIOUPATh ONTUMANIbHYIO (OPMY MpeACTaBlIeHUs HHOPMAIIUU 1
WUTIOCTPUPOBATh pPeLIacMblE 3a7a4l HECIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHON
rpaguKoi U UX KOMOMHAIIUSIMU

OneHuBath HaAEKHOCTh MHPOPMALIMH 110 KPUTEPUSM, MTPEI0KEHHBIM
NeAarorndyeckuM pabOTHUKOM W C(HOPMYIUPOBAHHBIM CAMOCTOSITENTEHO

D¢ dexkTuBHO 3aIOMUHATH U CUCTEMATH3UPOBATh HHPOPMALIUIO
KommyHukatusHbie Y'Y /[
OO0menue

BripaxaTh ce0s (CBOIO TOUKY 3p€HUs1) B YCTHBIX M MUCbMEHHBIX TEKCTaX

B xoze nuanora u (Wiu) AMCKYCCHH 3371aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMOM
TEMBI ¥ BBICKA3bIBATh UJIE€H, HAIlCIIEHHBIC HA PEIICHHE 3aau U MO IepKaHne
0J1ar0XKeNaTeIbHOCTU OOIIEHUS; CONIOCTABJIATh CBOU CY)KICHHSI C CYXKICHUSIMH JPYTUX
YYaCTHHUKOB JMAjI0ra, OOHApyKHUBATh Pa3IndMe U CXOJICTBO MO3HUIIHI

[TyGMYHO MpeCTaBIATh PE3YIIbTAaThl BBITOJHECHHOTO OIBITa (9KCICPUMEHTA,
UCCIICIOBAHMSI, IPOCKTA);

CaMOCTOSTEIILHO BBIOMPATh (hOpMAT BHICTYIICHHS C YIETOM 3a1a4 IPE3eHTAIlMH U
0COOEHHOCTEH ayTUTOPUH U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIC U ITMCHMEHHbBIE



TCKCThI C UCITIOJIb30BAHUCM HIUIIOCTPATHBHBIX MATCPUAJTIOB

2.1.4 Bocnpuanmate u GOpMyIUpOBaTh CYKISHUS, BBIPAXKAaTh SMOIIMH B COOTBETCTBUU C
IEJISIMU M YCIIOBHSIMU OOIIIEHUS; pacliO3HaBaTh HeBEpOAIbHBIC CPEACTBA OOIICHUS,
MOHMMATh 3HAYEHHUE COIMAIILHBIX 3HAKOB, 3HATh U PAaCIO3HABATH MPEIOCHUIKH
KOH(JIMKTHBIX CUTYAIMH U CMST4aTh KOH(IUKTHI, BECTH TIEPETOBOPHI; TOHUMATh
HAMEPEHUS JPYTUX, POSBISITh YBAKHUTEIHLHOE OTHOIIICHUE K COOCCETHUKY U B
KOPPEKTHOH opme hOopMyITHpPOBATH CBOU BO3PAKCHUS

2.2 CoBmecTHas ACSITENBHOCTD

2.2.1 [ToHMMATh ¥ UCTIOIB30BATh MPEUMYIIECTBA KOMAHIHON M UHIUBUAYATBHON pabOThHI
NPU PEUICHUN KOHKPETHOH MPOo0JIeMbl, 000CHOBBIBATh HEOOXOJJUMOCTD TPUMEHCHHSI
TPYNIOBBIX (POPM B3aUMOICHUCTBUS IIPH PEIICHUN TIOCTABIICHHON 33/1a4H; IPUHIUMATh
IIeJIb COBMECTHOM JIEITEIbHOCTH, KOJUICKTHBHO CTPOUTH JIEHCTBHUS 1O €€ TOCTHKECHUIO:
pacipeneNsaTh poiu, TOTOBApUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTaT COBMECTHOU
paboThI; yMeTh 0000111aTh MHEHHUSI HECKOJIBKUX YEJI0BEK, MPOSIBJIATH TOTOBHOCTh
PYKOBOJIUTB, BBITIOJHATH IOPYUYCHHUS, IOAUYNHSATHCS; TUTAHUPOBATH OPTraHU3aIUIO
COBMECTHOM pabOThI, ONPEACIATH CBOIO POJIb (C yYETOM MPEAOYTCHUN U
BO3MOXKHOCTEH BCEX YUaCTHHKOB B3aUMOJICHCTBUS ), PACTIPEACIIATh 3a1a9l MKy
YJIeHaMHU KOMaH/]Ibl, y4aCTBOBATh B TPYMIOBBIX (hopMax paboThl (00CYKIeHUS, OOMEH
MHEHUH, «MO3TOBBIC IITYPMbD» H UHEIC);

BBINIOJIHATH CBOIO 4aCThb pa6OTBI, AOCTUT'aTh KAYCCTBCHHOT'O PE3YyJIbTaTa 110 CBOEMY
HaIpaBJICHUIO U KOOPJAUHHUPOBATE CBOU HGfICTBI/ISI C ApYruMu 4JICHAMHU KOMaHbI;

OLICHMBATh Kau€CTBO CBOETO BKJIaJa B OOLIUI IPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO C(OPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS; CPAaBHUBATD
pe3yabpTaThl C UCXOAHOM 3a/1a4el ¥ BKJIAJT KAKJIOTO YWIEHA KOMAH/IbI B JOCTHKECHHE
pe3ybTaTOB, PA3IENATh Chepy OTBETCTBEHHOCTH U MPOSIBIATH TOTOBHOCTD K
IIPEIOCTABICHUIO OTYETA TIEPET TPYIIION

3 Perynsatusueie VY |
3.1 Camoopranusanus
3.11 BbIsIBIIATE TpOOIEMBI [UIsl PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaAIUX;

CaMOCTOSITENIbHO COCTABIISITh aJITOPUTM PEIlIeHus 3a7auu (MK €ro 4acTh), BHIOMpaTh
croco0 perieHus yueOHO! 3a1a4u ¢ y4ETOM UMEIOIIMXCS pECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh MpeiaraéMble BApUAHThI pELICHUI

3.1.2 OpueHTHpOBaThCS B pa3IMYHbIX NOAX0JaX MPUHATHS pEIeHN (MHANBUYaJIbHOE,
MNPUHSITHE PELIEHUs B TPYIIIE, IPUHATHE PELUICHUH IPYIIION);

COCTaBJIATh TUIaH AEMCTBUI (IUIaH peanu3aluyd HaMeUeHHOTO ajJropuTMa pereHus),
KOPPEKTHPOBAThH MPEAJIOKEHHBIN aIrOpUTM € YIETOM MOJTyYSHHsI HOBBIX 3HaHUH 00
U3y4aeMOM OOBEKTe; JieJaTh BHIOOP U OpaTh OTBETCTBEHHOCThH 32 PELICHHE

3.2 CaMOKOHTpOJIb
3.2.1 Brnanets cioco6amMu caMOKOHTPOJIS,, CAMOMOTHBALIUH U pediiexcuu
3.2.2 BHOCHUTH KOPPEKTHUBHI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,

M3MEHUBILIUXCS CUTYallUi, YCTAHOBJIEHHBIX OINOOK, BOSHUKIIUX TPYIHOCTEH



3.2.3

3.3.
3.3.1

3.4

JlaBaTh aieKBaTHYIO OLICHKY CUTYallUU U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

YUYUTBIBATh KOHTEKCT U MPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU
pelieHnn yuyeOHOM 3a7auu, alaliTUPOBATh PEIICHUE K MEHSIOIIMMCS 00CTOSTEIbCTBAM;
OOBSCHATH IPUUUHBI JOCTHKEHUS (HEOCTHXKEHUS) PE3YJIbTATOB JIEATEIbHOCTH, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY, YMETh HAaXOUTh MIO3UTUBHOE B MPOU3OLIEAIICH
CUTyAallUH; OLICHUBATh COOTBETCTBUE PE3YJIHTATA U LEIU YCIOBUAM

3MOI.H/IOH2UILHLIFI HHTCIIJICKT

Pasznuyarhb, HAa3bIBaTh U YIPABIATH COOCTBEHHBIMU AMOLIUSAMHU U AIMOLUSIMU APYTUX;
BBISIBJIATh U aHAJIM3UPOBATH MPUYUHBI SMOIUH;

CTaBUTh ce0s1 HA MECTO JIPYroro 4eiaoBeKa, MOHUMAaTh MOTHBBI

Y HaMEpEeHUs JPyroro;

PEryJiupoBaTh CIOcO0 BRIPAXKEHUS SMOIIHIA

[Tpunsitue cedst u qpyrux. OCO3HAHHO OTHOCHUTHCA K IPYTOMY YEJIOBEKY, €r0 MHEHHIO;
MpHU3HaBaTh CBOE MPABO Ha OLIMOKY U TaKOE e MPaBo JAPYroro; MpUuHUMATh cebs U
JIPYTUX, HE OCYXKJasi; OTKPBITOCTh ce0e U IPYTUM; OCO3HABAaTh HEBO3MOXKHOCTh
KOHTPOJIMPOBATh BCE BOKPYT.

IIpenmeTHbIe pe3yabTaThl

7 KJIACC

K kxonny oOyuenuss B 7 KJjacce IpeIMETHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

® CIIOJIb30BATh  ITOHATHA: (I)I/I3I/ILIGCKI/IG n  XUMHYCCKUE  SABJICHUA, Ha6J'IIOI[eHI/Ie,

HKCIEPUMEHT, MOJIeb, TUIOTE3a, CAUHMIBI (PU3MUECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHMS BellecTBa (TBEpHOE, >KUIKOE, Ta3000pa3HOE), MEXaHUUECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  NPSMOJUHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOMAsE cuia, aedopmarus (ympyras, IUIacTUYECKasl), HEBECOMOCTD,
COOOLIAOIIUECS COCYIbI;

e paznuyath siBiIeHUs (Muddy3us, TEMIOBOE IBMKEHHUE YACTHI[ BEIIECTBA, PAaBHOMEPHOE

JIBU)KEHUE, HEPAaBHOMEPHOE ABWKCHHUE, WHEPLMS, B3aUMOJICHCTBUE TEJI, paBHOBECHE
TBEPABIX TEI C 3aKpPEIUIEHHOM OCBIO BpallleHUs, Iepelada JaBJICHHUS TBEPIABIMU
TeJaMH, KUJAKOCTIMHU U ra3aMu, aTMoc(epHOe aBlIeHNE, IJIABAHKUE TEJI, TPEBPAIICHHS
MEXaHUUYECKOM SHEePTUH) TI0 OMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SBJICHUE;

® PACIIO3HABAaTh IIPOABJICHUC H3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI1 B OKpYyXKXaromemM MHpe, B

TOM 4YHcie (pu3nueckue sSBICHHS B MPHUPOJE: NMPUMEPHI ABIKEHHUS C PAa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHCTBHE CWIBI TPEHHS B NPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro aBJICHUS HAa XXUBOW OpPraHu3M, IUIaBaHHE pPbIO,
pbplyaryd B Teje 4es0OBeKa, NMPU 3TOM MEPEeBOJUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

® OIMMCBIBATh HM3YUCHHEIC CBOMCTBA Tel U (1)I/ISI/I‘—IGCKI/IG ABJICHUA, UCIIOJIB3Yd (I)I/ISI/I'-IGCKI/IG

BEJIMYMHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BpEMs, MyTh, CKOPOCTh, CPEIHSISI
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Teja, CWia TPEHHS, JaBlIEHUE
(TBEpHoOro Tema, KMIKOCTH, Tasa), BBITAIKUBAIONIAS CHJIA, MEXaHWYeckas padora,
MOIIIHOCTb, IIJICYO CHJIB, MOMEHT CHJIbl, KO3(G(ULIUEHT TOJe3HOT0 JeHCTBUS
MEXaHHU3MOB, KUHETUYECKAsi W MOTCHIMATbHAS SHEPTHUs), MPU OMHCAHUU MPABUIBHO
TPaKTOBAaTh (PU3NYECKUIT CMBICI UCIIOIb3YyEMbIX BEIMYMH, UX 0003HAUCHUS U €TUHUIIBI



($U3NYEeCKUX BEJIWYHMH, HAXOAUTH (HOPMYIBI, CBS3BIBAIOLINE MAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTh TpapUKH M3YYEHHBIX 3aBHCHMOCTEH
(bU3HYECKUX BEIINYHH;

® XapaKTEepU30BaTh CBOMCTBA TeJl, (pu3nuecKue sSBICHUS U MIPOLECCHI, UCIIONIb3Ys MpaBHiIa
CJIOKEHMSI CUJI (BJOJIb OJIHOM IpsiMOit), 3akoH I'yka, 3akoH Ilackains, 3akoH Apxumena,
IOpaBUIO paBHOBecHs pblyara (O0Ka), «30JI0TO€ MpPaBUJIO» MEXaHUKH, 3aKOH
COXpaHEHHsI MEXaHMYECKOW SHEPTHH, NMPH 3TOM JaBaTh CIOBECHYIO (DOpPMYyIHPOBKY
3aKOHAa U 3alIUCBIBAaTh €r0 MAaTEMaTHUECKOE BbIPAXKEHUE;

® 00BSCHATH (PU3NYECKUE SBJICHUS, IPOLIECCHI U CBOICTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTyallull  NpPAaKTUK  OPUEHTHUPOBAHHOIO  XapakTepa: BbIABISATb  IPUUYHUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I1aroB ¢ Oopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PHU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA  HIIU
3aKOHOMEPHOCTH;

epemiath pacy€THhIC 3amaun B 1—2 JEHCTBHSA, HUCHONB3YSd 3aKOHBI WU (POPMYIIBL,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHajlM3a YCIOBUS 3aJauu
3allUCBIBaTh KPATKOE YCIIOBHUE, MOICTABIATH (U3NYECKHUE BEIUYUHBI B (OPMYIBl U
IPOBOAMTH Pacu€Thl, HAXOJUTh CIIPABOYHbIE JJaHHbIE, HEOOXOAUMBIEC IJIs PELICHUs
3ajiay, OLIEHUBATh PEAINCTUYHOCTD MOTY4eHHON (PU3NYECKOI BETMUUHBL;

® pacIio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh IIPU MOMOIIU (PU3NYECKUX METOJIOB,
B OIMCAaHUM HCCJIENIOBAHUS BBIJCIATH IPOBEPSIEMOE MPEANOIOKEHUE (TUIIOTESY),
pasinyaTth ¥ MHTEPIPETHUPOBATH MOJIYYEHHBIH pe3ysibTaT, HaXOAUTh OIIMOKH B XOJ€
OIbITA, JIEJIaTh BBIBOJIBI 110 €70 PE3y/IbTaTaM;

® [IPOBOJIUTH ONBITHl [0 HAONIOJCHUIO (U3UYECKUX SBICHUN WM (U3NYECKUX CBOUCTB
Tes:  (OPMYIMPOBATh IPOBEPSIEMble NPEINON0KEHUs, COOUpaTh YCTAaHOBKY U3
IPeJI0KEHHOTO0 000PYA0BaHNUS, 3alIUChIBATh X0/1 ONbITa U (POPMYIHPOBATH BHIBOBL;

® BBINIOJIHATH MPSAMbIE U3MEPEHUsS] PACCTOSHUS, BPEMEHM, Macchl Tela, 00b&éMa, CUIIbl U
TEMIIepaTypbl C MCIOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMHCHIBATH
MOoKa3aHusl MPUOOPOB C YUETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH U3MEPEHUI;

® [IPOBOJIUTH HMCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (u3Mueckod BEJMYMHBI OT JPYroi ¢
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH ITYyTH PaBHOMEPHO JBHXKYILErOCs
Tela OT BPEMEHU JIBUKEHUS Tella, CHJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Ted M HE3aBUCHUMOCTH CHJIbl TPEHHS OT IUIOIAAU
CONPUKOCHOBEHMSI TEJ, CHJIbl YIPYTOCTH OT YAJIUHEHHS MPYXKUHBI, BBITAJIKHUBAOLIEH
CHIIBI OT O0bEMa TNOTrpYKEHHOM wYacTW Tela M OT IUIOTHOCTU OJKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUH TJIaBaHMUA TeJ, YCJIOBUI paBHOBecHs phlyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIIEeIOBaHMs, COOMpaTh YCTAHOBKY U  BBIIOJHSATH
U3MEpEeHus, cienysd MpeIoKeHHOMY IUIaHy, (PUKCHPOBATh Pe3yiabTaThl MOJy4YEHHOMN
3aBHCUMOCTH (DU3MUECKUX BEJIMYMH B BUAE MNPEJIOKEHHBIX TaOIUIl U TpaduKoB,
JIENIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEJOBAHMSI;

® IPOBO/IUTH KOCBEHHbIE H3MEpeHUs (U3NUECKUX BeIHYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTHU W TBEPAOrO Tela, CWJIA TPEHUS CKOJIBXKEHHUSA, JaBJIEHUE BO3/1YyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIas Ha MOTPYKEHHOE B KHUJAKOCTh TEJO,
KO3(PUIMEHT TOJE3HOr0 JEWCTBUS MPOCTHIX MEXAHW3MOB), CIEAys NpPEIOKEHHOU
UHCTPYKILIMU: TIPU BBIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITH 3HAUEHUE NICKOMOMN BEIMYUHBI;

e cOONMIONATh TMpaBWJAa TEXHUKHM OE30MaCHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
o0opyoBaHUEM;

® YKa3bIBaTh NPUHIUNBI JEHCTBUS NPHOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETP, phluar, MOJBMKHBIA U
HETOABMKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;



® XapaKTepU30BaTh MPUHLUIIBI JCHCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOpOH Ha MX ONMCaHMs (B TOM YHUCIe: MOALIMIHHUKH, YCTPOHCTBO BOJOIIPOBOJA,
THJIPABIMYECKUN MpPecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp),
UCIONb3Ysl 3HAHHUA O CBOWCTBaX (PM3MYECKUX SBICHUH M HEOOXOIUMble (hU3NYECKHe
3aKOHBI, ¥ 3aKOHOMEPHOCTH;

® [IPUBOJIUTh NpUMEpPhl (HAXOAWUTh HHPOPMALUIO O NpUMEpax) MPAKTUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMH B TIOBCEJAHEBHOW XM3HM A OOecredyeHus
0€30MaCHOCTH TNpH OOpaIleHUH C NpUOOpPaMU W TEXHUYECKUMH yCTPOICTBaMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEAECHUS B
OKpYXKaroIlEH Cpese;

® OCYLIECTBIATh OTOOp HCTOYHHMKOB HHpOpMauuu B VIHTEepHETE B COOTBETCTBUM C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS 3HAaHUH U ITyTEM CpaBHEHUS
Pa3IMYHBIX KCTOYHUKOB BBIACIATH WH(POPMAIIHIO, KOTOPAst SBISIETCS TPOTHBOPEUUBON
WA MOXET ObITh HEJJOCTOBEPHOM;

® JICTIOJIB30BaTh IPU BBINIOJHEHUH YUYEOHBIX 3a/laHUil HAYYHO-TIONYJSIPHYIO JINTEPATYPy
($U3NIECKOTO CO/AepKaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetn HHTepHeT,
BJIAJCTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMUs HHPOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® cO3/1aBaTh COOCTBEHHBIE KpaTKHE NMHUCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (pu3n4ecKoro coaepkaHusi, B TOM 4HUCiIe MyOJIMYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3ysIbTaTax MPOEKTOB WM YUEOHBIX HCCIEI0BAHUH, TIPU STOM
IPaMOTHO HUCIOJb30BAaTh M3YyYCHHbIM MOHATUHHBIA ammapar Kypca (QU3MKH,
COIIPOBOK/JATh BHICTYIJICHHE MIPE3CHTAIHEH;

® [IpU BBINOJIHEHUH Y4EOHBIX NMPOEKTOB M HMCCIEIOBAHUN paclpenesiTh 00sf3aHHOCTH B
rpymIe B COOTBETCTBUH C MOCTaBIEHHBIMU 331a4aMH, CIIEAUTD 32 BBINOJIHEHUEM IIaHa
NeWCTBUHM, aJeKBaTHO OIICHWBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH TPYIIIHI,
BBICTPaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

TABJIMLIA 2

Kon

[IpoBepsieMbie ITpeIMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
IIPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh M3YUYCHHBIC TOHATUA

1.2

pasiiniaThb ABJICHUSA 110 OMMUCAHUIO UX XapPaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
ACMOHCTPHUPYIOMIUX TAHHOC (bHBH‘lCCKOG SIBJICHHUC

1.3

pacrno3HaBaTh MPOSBICHUE N3YYEHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOIIEM
MUpE, B TOM YHuclie (PU3HUECKUe SIBICHUS B PUPOJIE, IPH 3TOM MEPEBOIUTH
MPAKTUYECKYIO 3a7a9y B yUeOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH )
(U3HYECKUX SIBICHUN

1.4

OTMCHIBATh U3yYEHHbIE CBOICTBA Tel U (pU3NUECKUE SIBICHUS, UCTIONb3YS
¢u3nyeckre BEIMYUHBI, IPU ONMMCAHUU TPABUIIBHO TPAKTOBATH (PU3HUECKUI CMBICT
HCIOJIb3YEMBIX BEIMYUH, UX 0003HAYECHUS U €AMHULIBI PU3NYECKUX BEJTUYMH,
HaXOAUTh (POPMYJIBI, CBSA3bIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIMUUHY C APYTHUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIMYMH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SIBICHUS U MPOIIECCHI, UCTONb3Ys
M3y4YeHHBIE 3aKOHBI, TIPU 3TOM J1aBaTh CJIOBECHYIO ()OPMYITHPOBKY 3aKOHA U
3alMChIBaTh €0 MAaTEMATUYECKOE BHIPAKEHHE

1.6

OOBSICHATh (PU3UUECKUE SIBIICHUS, IPOLIECCHI U CBOWCTBA TEJ, B TOM UHUCIIE U B
KOHTEKCTE CUTYallul NPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISBIIATh
IIPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 | - 2 JIOrMYeCcKHX I1aroB
c onopoi Ha | - 2 U3y4eHHBIX CBOMCTBA (PU3UYECKUX SIBICHUH, (PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH




1.7

pemarh pacuéTHble 3a7a4u B 1 - 2 MeHCTBHS, HCTIONB3Ys 3aKOHBI U (POPMYJIHI,
CBSI3BIBAIONME (PU3NYECKUE BEIIMYUHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a7a9u
3aMMChIBaTh KPaTKOE YCIOBUE, MOACTABIATh GU3NYECKUE BEIMYMHBI B (DOPMYIIBI U
IMpOBOAUTD paC‘IéTBI, HaxXOJUThb CIIPAaBOYHLIC JAHHBIC, H€O6XOI[I/IMBIC AJId pCIICHUA
3aJla4, OIICHUBATh PEATUCTUYHOCT NOJYyYeHHON (PU3MYECKON BEIMYUHBI

1.8

pacro3HaBaTh MpoOJIEMbl, KOTOPBIE MOXKHO PEIINTh MPHU MOMOIIN (PU3NIECKUX
METOJIOB, B OIIMCAHUH MCCICAOBAHUS BBIACIATH IIPOBEPIEMOE IIPEIIOI0KEHHIE
(runoresy), pa3anyaTh U HHTEPIPETUPOBATH MOITYUYEHHBIN pe3yIbTaT, HaX0IUTh
OIIMOKY B XO/I€ OIBITA, JICJIATh BEIBOJBI 10 €r0 PE3yJIbTaTaM

1.9

MIPOBOJIUTH OMBITHI IO HAOIOIEHUIO (PU3UUECKUX SBJICHUN WM (PU3NUECKUX
CBOMCTB Tel: (hopMynupoBaTh NPOBEPSIEMBIE MIPEIIOI0KEHHS, COOUPATh YCTAaHOBKY
U3 TIPEUIOKEHHOT0 000PYA0BaHMsI, 3aIIMCHIBAThH X0/ OIBITA 1 (POPMYITUPOBATH
BBIBOJIBI

1.10

BBIIIOJIHATH NPSMbIE U3MEPEHUS C UCIOIb30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX
puOOpPOB, 3aIMCHIBATh [TOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOH aOCOITIOTHOM
IIOIPEIIHOCTH U3MEPEHUN

1.11

MIPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BETUYHUHBI OT APYTOi C
HCII0JIb30BAaHNUEM IPSIMBIX U3MEPEHUH, y4acTBOBATh B IJITAHUPOBAHUH Y4€OHOTO
UCCIIeIOBaHMs, COOUPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIETYS
MPEUIOKEHHOMY TUTaHy, (PUKCHPOBATH PE3yIbTATHI OTYYCHHON 3aBHCUMOCTH
(bu3MYECKUX BEJIWYMH B BHUJIEC IPEIOKEHHBIX TaOIuIl U TpaduKOB, AeTaTh BHIBOIBI
10 pe3yJIbTaTaM UCCIEHOBaHUS

1.12

IIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMUUH, CIeys MPEUI0KEHHON
MHCTPYKLUU: IPYU BBIIOJHEHUH U3MEPEHUIN COOMPATh IKCIIEPUMEHTAIbHYIO
YCTAaHOBKY M BBIYUCIIATH 3HAYEHUE HCKOMOW BEJIMYUHBI

1.13

co0roAaTh MpaBuiia TEXHUKH 0€30I1aCHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000pynOBaHUEM

1.14

YKa3bIBaATh MPUHIUIIBI HeﬁCTBHH HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB,
XapaKTCPU30BaTh NPUHIHUIIBI HCﬁCTBHﬂ HN3YUCHHBIX HpI/I60p0B U TCXHHUYCCKHUX
YCTpOﬁCTB C IIOMOUIBIO UX OIIMCAHUA, UCTIOJIB3YA 3HAHUA O CBOMCTBaX (1)I/I3I/I‘ICCKI/IX
SIBIICHUI 1 HCO6XOI[I/IMI)IC (1)I/ISI/III€CKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

MPUBOANUTH MPUMEPHI (HAXOIUTh HHPOPMALIHIO O IPUMEPAX) IPAKTUYECKOTO
HUCIIOJIb30BaHUA (i)I/I?)I/I‘IeCKI/IX 3HAaHUH B HOBCG}IHGBHOﬁ KHU3HU I oOecrieueHust
0€301acHOCTH IpU OOpaIeHNnH ¢ MPUOOpaMH U TEXHUYECKHMMHU yCTpOICTBaMH,
COXPAHEHHUS 3/10pPOBbS U COOJIIO/IEHUS HOPM IKOJIOTUYECKOTO MTOBEACHMS B
OKpY’KaIoIlEeH cpese

1.16

OCYILIECTBIISATH OTOOP UCTOYHUKOB HHPOPMAINH B ceTH MIHTepHEeT B COOTBETCTBUH
C 3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUN U ITyTEM
CPaBHEHHUS Pa3IMYHbIX UCTOYHUKOB BBIIEIATh MH(DOPMALINIO, KOTOpas SBISETCS
IPOTHUBOPEYNBON MJIM MOXKET ObITh HEOCTOBEPHOM

1.17

MCIOJIb30BaTh MIPU BHIIOJHEHUH YU€OHBIX 3aJJaHU Hay4YHO-TIOMYJISIPHYIO
IUTEeparypy (Gpu3nUecKoro cojepKaHus, ClipaBOYHbIE MaTepUalIbl, PECYpPChI CETH
WuTepHer, BinageTs NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, IPEOOpa30BaHUS
nH(pOpMaIUY U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIIEHNS HA OCHOBE 2-
3 UCTOYHMKOB MH(OPMAIIUH (PU3NYECKOTO COepKaHUs, B TOM YHCIIE MyOIMYHO
JieN1aTh KpaTKUE COOOILEHHS O pe3yIbTaTax MPOEKTOB WM YY€OHbBIX UCCIIEOBaHUM,
IIPY 3TOM I'PAMOTHO UCIIOJIb30BaTh U3YYCHHBIN MOHATUHWHBIN anmnapar Kypca
(GU3MKH, CONPOBOXKIATh BHICTYIUICHUE ITPE3eHTALIMEN

1.19

IIPpH BbBIITOJIHCHUN y‘-IGGHBIX IIPOCKTOB U HCCIIeIOBaHUM pacnpeacisiTb 00513aHHOCTHU
B I'pyHlIi€ B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMi, CJIICANTH 3a BBIITOJJTHCHHUEM




IUIaHa JEHCTBHIH, aJJeKBaTHO OLIEHUBATh COOCTBEHHEIN BKJIA B AEITCILHOCTD
FpYHHBI, BBICTpaI/IBaTB KOMMyHI/IKaTI/IBHOC BBaHMOHCﬁCTBHe, y‘II/ITBIBaSI MHCHUC

OKPYKaIOIIHUX
TABJINLIA 3
Kon Kon
pasiena | omemeHTa ITpoBepsieMble 2IEMEHTHI COAECPKAHUS
®U3UKA U EE POJIb B [IO3HAHNHU OKPYXXAIOILETO MUPA
®uszuka — Hayka o npupone. fBnenus npuponbl. Dusnueckue

1.1 SIBJICHUS: MEXaHWYECKHE, TEIJIOBbIe, D3JEKTPUUYECKHe, MAarHUTHbIE,
CBETOBBIE, 3BYKOBBIE
Ousnyeckue  BeNMUMHBL. ~ M3mepeHue  (PU3MYECKHX  BEIUYHH.

1.2 dusnueckue npudbopsl. lorpemHocts n3MepeHunit. MexayHapogHast
CUCTEMa EANHHII

1 EctecTBeHHOHAy4YHBI METOJ TMO3HAHUS: HAOMIOJEHUE, MOCTAHOBKA

1.3 Hay4yHOT'0 BONPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE
rUNoTe3, 00bsICHEHNE HAOII01aeMOT0 SIBJICHHUS

1.4 Onucanne GU3NYECKUX SBJICHUM C TOMOIIBIO MOIEIIEH
[IpakTuueckue pabOTHI:

1.5 N3mepenue paccrosiauii. M3mepenue o0béMa KHUIKOCTH U TBEPIOTO
tena. Onpenenenue pa3MepoB Manbix Tel. M3mepeHue temmneparypbl
MIPU TTOMOIIH KUJAKOCTHOTO TEPMOMETPA U TATUYMKA TEMITepaTyphl

ITEPBOHAYAJIbHBIE CBEJAEHW A O CTPOEHWU BELIECTBA

21 CTpoeHne BellecTBa: aTOMbl U MOJIEKYNbl, MX pa3Mmepbl. OMbITHL,
[TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBA

29 J[BrkeHue yactull BemecTBa. CBs3b CKOPOCTU JIBMXKEHHSI YacCTHI[ C
remnepaTypoil. BpoyHoBckoe nBuxkenue, mupdysus

2.3 B3anmozeiicTBre yacTHIl BEIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE
ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE TIa30B, XHUAKOCTEH H

24 TBEPIBIX (KPUCTAIIMYECKHUX) Tell. B3amMocCBsA3b MEXIy CBOWCTBaMHU

2 BEIIECTB B pPa3HBIX arperaTHbIX COCTOSIHUSX W HX aTOMHO-
MOJIEKYJIIPHBIM CTPOEHUEM

2.5 (OcOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[[pakTrueckue paboTHI:

26 OneHka auaMeTpa aToMa METOAOM psAIoB (C  HCIOJIB30BaHHEM
(botorpacduii). OnBITEI TO HAOTIOJCHUIO TEIUIOBOTO PACIIUPEHUS
razoB. ONBITBI MO OOHAPYXEHUIO JACUCTBUS CHUJ MOJEKYJISPHOIO
IPUTSKEHUS

JIBMDKEHUE U B3AMMOJIEMCTBHUE TEJI
31 MexaHnuyeckoe JBWXKEHHE. PaBHOMEpHOE H  HEPAaBHOMEPHOE
JIBUKEHUE
3 32 Ckopoctb. CpenHsii CKOpPOCTh IIPH HEPABHOMEPHOM JBUKECHHH.
' Pacu€t nytu u BpeMeHM ABUKECHUS
33 SlBnenne wuHepHUU. 3aKOH HHEPIMU. B3auMopelcTBUE Tell Kak

npruiruHa H3MCHCHHUS CKOPOCTH IOBWKCHHA TCII. Macca kak MCpa




HHEPTHOCTHU TCJIa

IInoTtHOCTE BemiecTBa. CBS3h IIIOTHOCTH C KOJIMYECTBOM MOJICKYJI B

3.4 N
eauHuIe o0bEMa BeleCcTBa

3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS TEJ

36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢ MOMOIIbIO
JMHAMOMETpa

37 SIBnenue TAroTreHus W cwia TsokecTd. Cunla TSHDKECTH HaA JAPYTUX
manerax. Bec tena. HeBecomocTh

38 Cuna tpenusi. TpeHue CKOJbXKEHMS W TpeHue Imokosd. TpeHue B
MPUPOJIC U TEXHHUKE

39 Crnoxenue cui, HaIIPaBJICHHBIX o OJIHOU IIPSAIMOM.

' PaBHOelicTBYIOIIIAsA CHIT

[IpakTuueckue paboOTHI:
OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBWKEHHUs (IIapuka B
KUJKOCTH, MOJEIN DJICKTPUUYECKOTO aBTOMOOWJS M TakK Jajee).

310 Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUSI OpycKa WM IIapuKa 1o
HaKJIOHHOM TuIocKocTU. OmnpeneneHue TUIOTHOCTH TBEPIOTO Tea.
OnbITHI, JIEMOHCTPUPYIOIIIKE 3aBHCUMOCTh pacTsKeHUs
(medbopmanuu) TPYKHHBI OT TNPWIOKCHHOH CHIbL.  ONBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXEHHSI OT Beca
TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN
du3nyeckue SABICHUS B MPUPOJIE: MTPUMEPHI JABHKEHUS C Pa3IMUHbIMU

3.11 CKOPOCTSIMHM B >KMBOM M HEXXHMBOM NPUPOAE, NECHCTBUE CUIIBI TPEHUS B
MIPUPOJIE U TEXHUKE

3.12 TexHrU4eckue ycTpoicTBa: JUHAMOMETD, MOJIINITHUKA

JIABJIEHUE TBEPJIBIX TEJIL, XKUJKOCTEM U TA30B

41 HaBnenue TtBEpAoro Tena. CrocoObl yMEHBIIEHUS U yBETUYCHHUS
TABIICHUS

492 JlaBnenue ra3za. 3aBHCHUMOCTh JIaBJieHHWs Ta3a oOT 00bEMa,
TeMIepaTypbl

43 [lepenaua naBneHus TBEPABIMU TEIAMH, )KUJIKOCTSIMH U Ta3aMu. 3aKOH
[Tackaus. [THeBMaTHUYECKHE MAIIUHBI

44 3aBUCHUMOCTh JAaBJICHUS JKUJIKOCTH OT TIYOWHBI. [ HMIpocTaTUYeCcKHii

' napagokc. CooOmiaronuecs: Cocybl. [ napaBindeckue MexaHu3Mbl

Atmocdepa 3emmm U atmocdepHoe  aaBieHue.  [IpuumHBI

4.5 CYIIECTBOBaHMs BO3AYIIHON oOomouku 3emiu. Ombit Toppuuenim.
3aBUCUMOCTbh aTMOC(HEPHOTO TaBJICHHS OT BBICOTHI HaJl YPOBHEM MOPS

16 N3mepenue armocdepHoro pnamienus. llpubopsl myig u3MepeHHs
aTMoc(hepHOro JaBICHUS

47 JleficTBUe JKMJKOCTM W Tra3a Ha TMOrPYyXKEHHOE B HHUX TEJoO.
Brrtankusatoniast (apxuMezioBa) cuia. 3aKoH Apxumena

4.8 [TnaBanue ten. Bo3nyxominaBanue
[IpakTuyeckue pabOTHI:

4.9 UccnenoBanne 3aBUCHMOCTA Beca Tela B  Bojge OT o00bEMa

MOrpy>KEHHOM B JKUIKOCTh  4acTh  Tena.  OmpeneneHue
BBITAJIKUBAIOLLEA CHJIBI, JACHCTBYIOLIEH HA TEJIO, IOTPYXKEHHOE B




KUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIONIEH  CHJIBI,
JNEUCTBYIOIIEH Ha TEI0 B JKUAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJIKMBAIOIICH CHJIBI,
NEICTBYIOLIE HAa TEJNO B JKUIKOCTH, OT O0OBEMA IMOIpYKEHHOU B
YKUJKOCTh YaCTH TeJla U OT TUIOTHOCTH KujakocTu. KoHCTpynpoBaHnue
apeoMeTpa WM KOHCTPYMpPOBAaHHUE JIOAKW U OIpejaelieHue €
Ipy30MOAbEMHOCTH

4.10

411

5.1
5.2

dusnueckue SABJICHUS B NMPUPOJE: BIUSHHE aTMOCHEPHOIo AaBICHUS
Ha )KMBOW OpraHu3M, IJIaBaHUE PbIO

TexHu4yeckue yCTPOMCTBA: COOOMIAIONINECS COCYABI, YCTPOHCTBO
BOJOIIPOBOJIa, TUIPAaBIMYECKUIl Tmpecc, MaHOMETp, Oapomerp,
BBICOTOMED, IIOPIIHEBOM HACOC, apEOMETP

PABOTA, MOIIIHOCTb, DHEPI'UA
Mexannueckas pabora
MexaHn4eckasi MOIITHOCTb

5.3
5.4
5.5

HpOCTLIe MCXAaHU3MBbI:. pblyar, 6J'IOK, HaKJIOHHAasA IINIOCKOCTB. HpaBI/IHO
PaBHOBCCHUSA pblyara

[IpumeneHue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky

«30710TOC TIPaBMWIIO» MeXaHWKU. KodhdunueHt nonesHoro aencTBus
MexaHu3MOB. [IpocTeie MexaHU3MBbI B OBITY M TEXHHUKE

5.6

[ToTennmanpHas SHEPTUH TEJIa, IOTHATOTO HaJ 3eMIIEN

5.7
5.8

Kunernueckas sneprus

TlonHass MexaHUUYecKas OHECPIUs. 3aKOH U3MEHEHHS U COXPAaHCHUA
MEXaHH4YEeCKOH OHEPIUU

5.9

5.10
5.11

[IpakTuyeckue pabOTHI:

Omnpenenenue paboOThl CUJIBI TPEHHS] MPU PABHOMEPHOM JBUKCHHH
Tella 10 TOPU3OHTAIBHON MOBEpPXHOCTH. MccienoBanue yCIOBUI
paBHOBecusi pbluara. M3mepenne KIIJ| HakIOHHONW MIJIOCKOCTH.
N3ydeHue 3aKkoHa COXpaHEHUS] MEXaHUYECKOM YHEPTUU

@u3nyYecKue SBICHUS B IPUPOJIE: PbIYATH B TEJIC YEJIOBEKA

TexHuueckue yCTpOWCTBA: pblUar, MOABMIKHBIA W HENOJBHXKHBIN
0JIOKH, HAKJIOHHAS IJIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY

IIpenmerHsbie pe3yJibTaThl

8 KJIACC

K xonmy oOyuenust B 8 kjacce npeiMeTHbIE pe3ysbTaThl HA GA30BOM YpPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHHI:

® MICIIOJIB30BAaTh IIOHATUA: MacCa M pa3MEpPbl MOJICKYJI, TCIIJIOBOC ABHMXXCHUEC ATOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBAa, KPUCTAUIMUYECKHE W aMopdHBIE Tena,
HACBIIICHHBIA U HEHACBILIEHHBIN Map, BIAKHOCTh BO3/yXa, TEMIEPATypa, BHYTPEHHSS
SHEprus, TeIJIOBOW JABUTATENb, AJIEMEHTAPHBIN JIEKTPUUECKUHN 3apsij, SJIEKTPUUECKOE
noJjie, MpOBOAHUKU W IOUIJICKTPHUKH, MMOCTOSIHHBIN Z-)HGKTpI/I‘-IeCKI/Iﬁ TOK, MAarHuTHOC

1(0)) (K

® pa3jindaTh ABJICHUA (TGHHOBOC paclmmpC€Huc " CKaTue, TCIUIoNCpeaada, TCIIJIOBOC

paBHOBECHE,

CMaYuMBaHUC, KallWJUJIAPHBIC SBJICHUA, HCIIAPpCHHUEC, KOHIACHCAIW,




IUIaBJIEHUE,  KpuUcTalum3auus  (OTBEpAEBaHME),  KUIEHHME,  TeIulolepenayda
(TEerUIONpPOBOJHOCTb, KOHBEKLMSA, W3IYyUYEHHE), DJICKTPU3aLUs Tel, B3aUMOACHCTBHE
3aps0B, ACHCTBUS JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBHE
MarHuTOB, AECUCTBHE MAarHUTHOIO IOJI1 HA IPOBOJHHMK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKLMS) II0 ONMCAHUI0O HUX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

® PacrO3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUI B OKpYXAIOIIEM MHUpE, B
TOM 4ucie (GU3NYECKUE SBIEHUS B IPUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUSI B IPUPOAE, KpHUCTaulbl B mpupoae, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, MHEs, CHera,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, dIIEKTPUYECTBO IHKHUBBIX OPraHU3MOB,
MarHuTHOE MoJsie 3eMid, Jpeld MOIHCOoB, pOJib MArHUTHOTO MOJS JUISL KH3HM Ha
3emJie, OJSIPHOE CHUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

® OITMCHIBATh M3YYCHHBIC CBOMCTBA TeNl M (DM3MYECKHE SBICHUS, UCHOIB3Ys (pru3mueckue
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YyJEIbHAs
TEINIOEMKOCTh ~ BEIIECTBA, YAEAbHAs TEIJIOTa IUIABJICHUSA, YJeJbHAs TeIuloTa
napooOpa3oBaHMs, yAEIbHAs TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JIeMCTBUSL TEIUIOBOW MAIIMHBI, OTHOCHUTENbHAS BIAXXHOCTh BO3JyXa, JEKTPUUYECKUH
3apsl, CHUJla TOKa, OJJIEKTPUYECKOE HaIpsDKEHHUE, COINPOTUBIEHUE IPOBOJHUKA,
yJlelIbHOE COIIPOTHUBIICHHE BEIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUYECKOT0 TOKa), IPU
ONHCAaHUH TPABHIBHO TPAKTOBATh (DU3UYECKUHA CMBICI HCIOJIb3yEMbIX BEINYUH,
0003HaueHMsI M eUHUIBI (U3NUYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAHHYI0 (HU3UYECKYI0 BEIUYMHY C JPYITMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIMYMH;

® XapaKTepU30BaThb CBOMCTBa Ted, (U3MUECKHE SBICHUS U IPOLECCHl, HCIONb3Y
OCHOBHBIE TIOJIOKEHHS] MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBa,
OPUHIUI CYNEpNo3uIM Mojel (Ha KadyecTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa nans ydacTka Lenu, 3akoH Jxoyns—JleHna, 3akoH COXpaHEHHUS
SHEPIuu, NMPH 3TOM JAaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

® 00BSCHATH (PU3UUECKUE MPOLIECCHl M CBOICTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYyalui
NPaKTUK OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NPUUMHHOCIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE M3 |—2 JOrMYecKkux MIaroB ¢ OMOpPoW Ha 1-2 H3Y4YEeHHBIX
CBOMCTBa (PU3NUECKUX ABICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacu€THble 3adauyd B 2—-3 JEMCTBHS, HCHONB3Ys 3aKOHBI U (HOpMYIbI,
CBs3bIBaOIIME (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33/Ja4yu
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTATOK JAHHBIX JJIS PELICHMs 3ajaud,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl €€ pellleHus, IPOBOAUTH PacUEThl U
CpaBHUBATh MOJIyU€HHOE 3HaUeHUE (PU3NUECKON BETMUHUHBI C U3BECTHBIMU JAaHHBIMU;

® pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIONIb3YSl OINMCAaHUE UCCIIEOBAHMS, BBIACIATH IPOBEPSEMOE MPEANONIOKEHHE,
OLIEHUBATh MPABUIILHOCTH MOPS/IKA MPOBEICHUS UCCIIET0BAHMS, TaTh BHIBOIbI;

® IPOBO/IUTH ONBITHI 110 HAOIIOAEHUIO (PU3HUECKUX SIBJICHUN UM (PU3NYECKUX CBOWCTB TeEJ
(KamwIIsipHbIE  SIBJICHMS, 3aBHCHUMOCTh JIaBJIEHUS BO3[yXa OT ero o0béma,
TEMIIEPATYPHI, CKOPOCTH INPOLIECCa OCTBIBAHUS U HarPEBAHUS NPU U3IyUYEHUH OT LIBETA
W3JIydaromnie  (TOTrJIomaroIie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOJBI  OT
TEMIEPATYPbl JKUIKOCTM U IUIOIIAAUM €€ IOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aUMOJICHICTBHE 3JEKTPUUECKUX 3apsIOB, B3aUMOACHCTBUE IMOCTOSHHBIX MarHuTOB,
BU3YaJIU3aI1sl MATHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJBUTATEIs



MOCTOSIHHOTO TOKa): (pOopMynaupoBaTh NpOBepsieMble MPEANOJIOKEeHHUs, cOoOUpaTh
YCTAHOBKY M3 HPEUIOKEHHOIOo  000pylOBaHMs, ONKMCHIBATb XOJA OIBITa U
(GbopMyITUPOBATH BHIBOJIBI;

® BBINIOJIHATh NPSMBbIE M3MEPEHUs TeMIepaTypbl, OTHOCUTEJIHOW BIIA)KHOCTU BO31yXa,
CWJIBI TOKA, HANpPSUKEHUS C MCIIOJIb30BAHMEM aHAJIOIOBBIX IMPUOOPOB U JIAaTUYMKOB
(GU3MYeCKUX BEIMYUH, CPAaBHUBATb pPE3YyJbTaThl H3MEPEHUHl ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHOW MOTPEIIHOCTH;

® [IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (hU3MYECKOM BEJIMYMHBI OT JPYroi ¢
UCIIOJIb30BAaHUEM NPSAMBIX W3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHHS IMPOBOJHHUKA OT
€ro JUIMHBI, IUIOIAJU NOMEPEYHOI0 CEYEHUs U YAEIBHOIO CONPOTHUBIICHUS BELIECTBA
IPOBOJHMKA, CUJIbI TOKA, UAYILETr0 Yepe3 NPOBOJHUK, OT HANPSDKEHUS! HAa IPOBOIHUKE,
UCCJIEJOBAaHKUE II0CJIEI0BATEIbHOTO U IApaJUIE]bHOTO COEJUHEHUM IPOBOJIHUKOB):
IUITAHUPOBATh HCCIE0BaHUE, cOOUPAaTh YCTAHOBKY M BBINOJHSATH M3MEPEHUs, Cleays
IPEJJIOKEHHOMY IIaHY, (PMKCUPOBATh PE3yJIbTAThl MOJIYYEHHON 3aBUCUMOCTU B BUJE
TabIuI U TpadUKOB, AETAaTh BBIBOABI 10 pe3yJbTaTaM HCCIIeI0BaHUS;

® IPOBOJIMTH KOCBEHHBIE H3MEpEHUs (U3NYECKHX BEIMYUH (yAENbHAs TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBIICHHE MPOBOJHUKA, pab0Ta U MOIIHOCTh AJIEKTPHUYECKOTO TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJJI0KEHHOW HHCTPYKIUU, U BBIYUCIISATh 3HAUEHNUE BEIUUNHBI,

e cOONMIOJATh MpaBWJa TEXHUKHM OE30IaCHOCTH MpH paboTe ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

® XapaKTEepU30BaTh NPUHIUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKHUX YCTPOMCTB
C ONOpOW HAa MX ONUCaHMs (B TOM YHMCJE: CUCTEMa OTOIUIEHHUS JIOMOB, THIPOMETP,
napoBas TypOMHA, amIepMeTp, BOJBTMETP, CUETUYMK 3JIEKTPUYECKOM SHEpruu,
AJIEKTPOOCBETUTENbHbIE MPHUOOPBI, HarpeBaTeNIbHBIE AJIEKTPONPUOOPHI (IIPUMEPHI),
IIEKTPUYECKUE MPENOXPAHUTENN, DJIEKTPOMArHUT, 3JIEKTPOJBUTATENb IOCTOSHHOIO
TOKa), HWCIOJb3ysl 3HAHUA O CBOMCTBaX (UBUYECKUX SIBICHUM W HEOOXOIUMBIC
¢du3nueckre 3aKOHOMEPHOCTH;

® pacrio3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOWCTBA W U3MEPHUTENbHbIE NPUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUECKHX LIEeTel C MOCIeI0BaTeIbHBIM U MapauIeIbHbIM COEIMHEHUEM
3JIEMEHTOB, pa3nyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB MIEKTPHUUECKUX LETeH;

® IPUBOJUTH MpHUMEpPHl (HaXOIWUTh HH(DOpPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MpH OOpaIleHuHd C NpUOOpaMU U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 370pPOBbsi M COOJIIOJIGHHS HOPM OSKOJOTHYECKOro TIOBEACHHS B
OKpYXKarollleH cpee;

® OCYIIECTBIIATH MOUCK MH(popManuu (pU3NUecKoro coaepxanusi B IHTepHeTe, HA OCHOBE
UMEIOUINXCA 3HAaHUNW M NMYTEM CPaBHEHMS JIOTOJIHMUTEIBHBIX MCTOYHHUKOB BBIIEIATH
uH(pOpMaLIHIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI HITU MOXKET ObITh HEJOCTOBEPHOM;

® JICTI0JIb30BaTh IPU BBINOJIHEHUH YUYEOHBIX 3a/laHUil Hay4YHO-TIONMYJISIPHYIO JIUTEPATypy
(GU3NUECKOro Co/Aep)KaHus, CIPaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMM KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3zoBaHus MHGOpMALUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

® CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHbIE M KpaTKue YCTHbIE COOOIIeHHs, 00001as
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KAHUsS, B TOM YHUCIIE
nyoJNIMYHO  TPEACTaBIATh  pe3yabTaThl  MPOEKTHOM MM  HMCCIEN0BATENbCKOM
JESITeIbHOCTH, NIPU 3TOM IPAMOTHO HCIOJIb30BaTh W3YyYEHHBIN MOHATHIHBIN ammapar
Kypca (pHU3UKH, CONPOBOXIATh BHICTYIICHHE MTPE3CHTAIHCH;



®TIpU BBINOJHEHUH YUYEOHBIX MPOCKTOB W HCCIEAOBAHMHA (PU3HMUECKUX IPOLECCOB
pacrpenesaTb 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMU 3aJayaMy,
CICIMTHh 3a BBIIIOJIHEHMEM IUIAHA JACUCTBUM U KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLIEHMBaTb  COOCTBEHHBIM BKJIaJ B  JEATEIBHOCTb  IPYMIbI, BbICTPAUBATH
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASA TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

TABJIMLIA 4
Kon .
HPOBEPAEMOTO [TpoBepsiembie MPEAMETHBIC PE3YIIBTATE! OCBOCHHS OCHOBHOI
00pa3oBaTeNbHON MPOrpaMMBl OCHOBHOTO 001IIero o0pa3oBaHUs
pe3ynbraTta
1.1 KCMOJI30BATh NOHATHUS
19 pa3nuyarh SBJICHUS 10 OINUCAHHUI0O WX XapaKTePHBIX CBOWCTB W Ha
' OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PHU3UUECKOE SIBICHHE
pacro3HaBaTh MPOSIBICHHE HW3YYCHHBIX (PU3MUYCCKUX SBICHHHA B
13 OKpYIKaroIIeM MUpe, B TOM YKcie (pU3HUECKue sIBICHUS B IIPUPOJIEC, TIPU
3TOM MEPEBOAUTh MMPAKTUYCCKYIO 3ajJady B Y4eOHYIO, BBIICIATH
CYIIECTBEHHbBIC CBOMCTBA (TIPU3HAKU) (PU3HUECKUX SBICHUH
ONKCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (PU3MUECKUE SIBICHHS,
UCIOJb3ysd (U3NYECKHE BEIUYMHBI, TPUH ONHCAHWU IPABHILHO
14 TPaKTOBaTh (PU3NYECKUN CMBICI UCIIOIB3yEMBIX BEIIHYUH, 0003HAYCHUS

Y eAWHHIBI GU3NYCCKUX BEITUYHH, HAXOAUTHh (POPMYIIBI, CBA3BIBAIOIINE
TaHHYI0 (PU3WYECKYI0 BEIHYMHY C JAPYTUMU BEITUYHMHAMH, CTPOUTH
rpauKu U3y4E€HHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKHUE SIBICHUS U TPOIIECCHI,
1.5 HCNOJIb3ysl M3YYEHHbIE 3aKOHBI, I[PU OTOM JaBaTb CIIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aIUCHIBATh €r0 MAaTEMATUYECKOE BHIPAKEHHE

OOBACHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM 4YMCIE U B
KOHTEKCTE€  CUTyallUid  INPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
1.6 BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 1 —
2 JIOTMYECKUX HIaroB ¢ mnomompbio 1 — 2 u3yyeHHBIX CBOMCTBA
(u3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA U 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a1ayd B 2 — 3 NEHCTBHUS, UCIONb3YS 3aKOHBI U
(dhopmynel, cBsI3bIBaOIINE (DU3NYECKHUE BETWYMHBI: HA OCHOBE aHAJIM3a
YCIIOBHSI 33/1aud 3aMKChIBaTh KPATKOE YCJIOBHE, BBIABISTH HEIOCTATOK
JNaHHBIX JUIS pELIeHUs 3a/adyd, BBIOMpAaTh 3aKOHBI U (QOPMYIIBL,
HeoOxXomuMBbIe NIl €€ pelleHus, MPOBOAUTHh PacdyE€Thl U CpPaBHUBATH
ITOJIYYCHHOC 3HAYCHUC (i)I/ISI/I‘ICCKOI)’I BCJIIMYNHBI C U3BECTHBIMU JAHHBIMU

1.7

pacrno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOKHO pEIIUTh P MOMOIIH
(U3NYECKUX METOJIOB, HCIIOJIB3YsI OMMCAHUE WCCIICAOBAHUS, BBIICIATH
MIPOBEPSIEMOE MPEIIIOIOKEHNE, OLEHUBATH INPABWIBHOCTh IOPSAIKA
IIPOBEACHUS UCCIIEIOBAHNS, 1€J1aTh BEIBObI

1.8

MPOBOAUTHh ONBITHI 1O HAOMIOACHUIO (U3NYSCKUX SBICHUN WK
buzmyecKkux CBOICTB TeJL: dhopmynupoBaTh MPOBEPSAEMBIC
MPENANONIOKEeHHs,  COOMpaTh  YCTAaHOBKY W3  MPEUIOKESHHOTO
000pyI0BaHus, OMUCHIBATH XOJ1 ONbITA U (POPMYITHPOBATH BHIBOBI

1.9

BBIIIOJIHATE TIPSIMBIE W3MEPEHHS C HCIOJIB30BAHUEM AHAJOTOBBIX
1.10 npuOOPOB M JAATYMKOB (PU3MUECKUX BEIUYMH, CPABHUBATH PE3YJIbTATHI
M3MEPEHUH ¢ YIETOM 3aJaHHOU a0COIFOTHOM IMOTPEITHOCTH

1.11 MMPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJIHOM (DM3UYECKON BEITMYUHBI




OT JpYrod C WCIIOJIb30BAHUEM TMPSMBIX H3MEpPEHUi: MJIaHHUPOBATh
HCCIIEI0OBaHUE, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIENys
MpeIIoKEHHOMY IUIaHy, (DUKCHpPOBaTh pe3yNbTaThl IOJTYYSHHON
3aBHUCMMOCTH B BHJE TaOnUIl W TpaduKoB, Jenarh BBIBOJABI 110
pe3ysibTaTaM HCCIeA0BAHUS

1.12

IIPOBOJIUTh KOCBEHHbIE U3MEPEHHs (PU3NYECKUX BEJIUYMH: INIAHUPOBATh
U3MEpeHHusi, CcoOUpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
IIPEJUI0KEHHON MHCTPYKLIMH, U BBIYUCIISTh 3HAUCHNUE BEJIMYHUHBI

1.13

1.14

coONoaTh MpaBWia TEXHUKH O€30MacHOCTH IpH  padore ¢
1a0opaTopHbIM 000pyIOBaHUEM

XapaKTepu30BaTh TMPUHIMIBI JCUCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OIIOPOM HA MX ONUCAHUS, UCIIOJIb3Ys 3HAHUS
O CBOHCTBaxX (HU3MYECKUX SBICHUH W HEOOXOoAuMble (U3NIECKHE
3aKOHOMEPHOCTHU

1.15

1.16

1.17

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA W H3MEPHUTEIIbHBIC
HpI/I60pBI o CXCMaM MU CXEMATUYHBIM PUCYHKaM, COCTAaBJIATH CXCMBbI
IEKTPUUECKUX IIeTeld C IOCIICAOBAaTeIbHBIM M HapaJUIeIbHbIM
COEMHEHHUEM 3JIEMEHTOB, Pa3JIndasl YCIOBHBIE 0003HAYCHHUS DIIEMEHTOB
IEKTPUUECKUX TETIeH

NPUBOJUTL TNpUMEpPHl  (HAXOAUTh HUH(OPMALMI0O O HIpHUMEpax)
MPAKTUYECKOTO HUCIIOJIb30BaHUS (PU3UYECKUX 3HAHUH B IOBCEIHEBHOU
KU3HH 11 oOecrieueHnsi 6€30MacHOCTH MpU 0OpallieHuu ¢ mpudopamu
Y TEXHUYECKUMH YCTPOHMCTBAMHM, COXPAHCHHUS 3JI0OPOBbS U COOIIOICHUS
HOPM 9KOJIOTHYECKOTO TIOBEICHHUS B OKPYXKAIOIIEH cpejie

OCYIIECTBIISITh MOUCK MHPOPMAIMH (PU3MUECKOTO COJEPKAHHS B CETH
HNHTepHeT, Ha OCHOBE HMMEKOUIMXCA 3HAHUM M NTYTEM CpPaBHEHUS
JOTIOJTHUTEBHBIX HUCTOYHHKOB BBIACIATH HWH(MOpPMAIUIO, KOTOpas
SIBJIIETCS TPOTUBOPEUNBOM MITH MOXKET OBITh HEJJOCTOBEPHOM

1.18

UCIOJb30BAaTh TPU  BBIIOJHEHWM YYEOHBIX 3aJaHUd  Hay4dHO-
MOMYJISIPHYIO  JIUTEPaTypy (PHU3NYECKOTO COAEp)KaHUS, CIPaBOYHbIE
Marepuainbl, pecypcbl cetd  MHTepHer; BiageTe  IpuUéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IMpeoOpazoBaHus HMH(GOpMALUU U3 OIHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE W KpPaTKUE YCTHBIE COOOIIEHUS,
0000mIasi wHpOpPMAIMI0O U3 HECKOJIBKMX HMCTOYHHUKOB (DHU3HUUIECKOTO
CONIEp’KaHusi, B TOM 4YHCJIE MYyONUYHO TMPEICTABISATh PE3yIbTaThl
MIPOEKTHOM WJI MCCIIeIOBATEILCKOH JIeITeILHOCTH, TIPH 3TOM IPaMOTHO
WCIONIb30BaTh HW3YYCHHBI TIOHATUWHBIA ammapar Kypca (QU3UKH,
COITPOBOXKAAaTh BBICTYIIJICHUC Hpe3eHTaHHeI>i

IIPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB W HCCIEAOBAaHMHA (PU3MUECKUX
MIPOLIECCOB pacIpenesaTh O0S3aHHOCTH B TpYIINE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJa4aMH, CIEAUTh 3a BHIIIOJHEHHUEM ILIaHA JACUCTBUN
U KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OLEHMBATh COOCTBEHHBIM BKJaJ B
NeATEIbHOCTD TPYIIIBI, BBICTPAUBATh KOMMYHUKATUBHOE
B3aMMO/ICICTBHE, MPOSIBJISASI TOTOBHOCTD pa3peniaTh KOHQIUKTHI




TABJIUIIA 5

Kon
paznena

Kon
SeMeTa [IpoBepsieMbIe 7IEMEHTHI COJIEPIKAHUS
TEIUJIOBBIE ABJIEHU A
OCHOBHBIC TIOJIOKEHUS MOJICKYJISPHO-KMHETUYCCKOW TEOpUU
6.1 CTpoeHHs BemiecTBa. Macca U pasmepbl MoJeKyl. OIBITHI,
MNOJATBEPXKAIOIINE  OCHOBHBIC  TOJOXKEHUS  MOJEKYJSPHO-
KMHETUYECKOU Teopuu
6.2 Mogenu TBEPAOTO, KHIKOTO M Ta3000pa3HOrO  COCTOSHHMA
BenlectBa. Kpucrannuueckue u amopdusie Tena
6.3 O6L;1CHeHI/UIe CBOWCTB ra3os, )I(H,HKOCTCI;'IUH TBEPABIX TEJ HA OCHOBE
MIOJIOKEHUH MOJIEKYJIIPHO-KMHETHUECKON TeOpHUn
6.4 CmaunBaHue U KallWUISIPHBIC SIBJICHUS
6.5 TennoBoe pacimpeHue u CxaTHe
6.6 Temmeparypa. CBs3b TeMmepaTrypbl CO CKOPOCTBIO TEIJIOBOTO
JIBUKEHUS YACTHI]
6.7 Buytpennsis sueprusi. CriocoObl U3MEHEHUS BHYTPEHHEH YHEPIHHU:
TEIUIoNepeiaya U COBEpIICHNE pabOThI
6.8 Buner  temnomepenauu:  TEIUIONPOBOAHOCTb,  KOHBEKIIHS,
U3Ty4YeHUE
6.9 KonmgecTBo TeroThl. Y aenapHas TEIIOEMKOCTh BEIIECTBA
6.10 TemiooOMeH M TEMJIOBOE paBHOBECHE. YPABHEHHE TEMJIOBOTO
OamaHca
6.11 [InaBneHne W  OTBEpPACBAHHME KPUCTAIMYECKHX  BEIIECTB.
VYV nenpHas TEII0Ta MJIaBJICHUS
[TapooGpazoBanue u koHjaeHcanus. Mcmapenue. Kumnenwue.
6.12 VY aenpHas TEIUIOTa MapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYPhI
KHIICHUS OT aTMOC(EPHOTO JTaBICHHUS
6.13 BnaxuocTs Bo3yXxa
6.14 OHeprus TOIIMBA. Y IeNbHAsl TEIJI0TA CTOPaHUs
6.15 [Tpuniunsr  pabotel TemmoBbix aBurareneit KIIJ[ TterutoBoro
nBuratens. TeroBslie IBUTATEN U 3allIUTa OKPYKAFOIIEH CpeIbl
6.16 3aKOH COXpaHEHUS W TPEBPAIICHHUS DJHEPTHH B TEIUIOBBIX
npolieccax
[TpakTudeckue paboTHI:
OneiTel 1O  OOHApYKEHHIO JEHCTBUS CHJI  MOJIEKYJISPHOTO
npuTsoKeHus. OMBITH TT0 BBIPAIMBAHUIO KPUCTAIOB MOBAPEHHOM
comu wim caxapa. ONBITEI 1O HAONIOJEHUIO TEIJIOBOTO
paciIMpeHusi Ta30B, KUIAKOCTeH u TBEpABIX Ten. OmnpeneneHue
6.17 TaBJICHUS BO3JIyXa B OaiutoHE HITTPHIIA. OnEITHI,

JEMOHCTPUPYIOLIUE 3aBUCUMOCTh JIaBJIEHHUS BO3JyXa OT €ro
00béMa W HarpeBaHusT WM oxjaxiaeHus. [IpoBepka THMOTE3BI
JIMHEWMHON  3aBUCHUMOCTH JUIMHBI  CTOJIOMKA O KHJKOCTH B
TEPMOMETPHUUECKOM TpyOKe oOT Temmeparypel. HabOmonenue
W3MEHEHUs1  BHYTPEHHEW DSHEpruuM Tejla B pe3yJbTare
TeTIoTnepeiadid U padoThl BHEIIHUX CUJ. McciiemoBanue siBICHUS




TEII000MEHa NpPU CMEIIMBAHUU XOJOJHOW U Topsyeil BOIbI
OrmpezenieHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOrO BOJOW MpHU
TEIUIOOOMEHE C  HArpeTbiIM  METAJUIMYECKUM  IMJIMHIPOM.
Ornpenenenue yneabpHON TEIIOEMKOCTH BenlecTBa. VccienoBanue
npouecca ucnapeHus. OnpeneneHue OTHOCUTENbHON BIAXKHOCTH
Bo3ayxa. OnpeneneHue yaelbHON TEMIOThI IUIABICHMS JIbJa.

®du3nyeckue SBJICHUSI B IprUpoAc: MOBECPXHOCTHOC HATSXKCHUC U
KallWJUIAPHBIC ABJICHHA B IIPHUPOAC, KPHUCTAJIBLI B IIPHPOAC,

6.18 usnydyenue CoiiHIIa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3HI,
o0Opa3oBaHHE pOChHI, TYMaHa, UHEs, CHeTa.
TexHuuyeckue ycTpoHCTBa: KaUJUISPHI, IPUMEPhI HCIIOIb30BAHUS

6.19 KPUCTAJIJIOB, JKUJIKOCTHBIM TEPMOMETp, JaTUMK TEMIIEpaTyphl,
TEPMOC, CHUCTEMa OTOIUICHHS] JOMOB, TUTPOMETPBI, ICUXPOMETP,
napoBasi TypOHHa, IBUTATEIb BHYTPEHHETO CTOPAHHUSL.
SJIEKTPUYECKHUE 1 MATHUTHBIE SABJIEHU A

7.1 OnekTpusanus Ten. [[Ba posa aIeKTPUIECKUX 3apsiioB
BzaumopeiictBue 3apsbkeHHbIX Tenl. 3akoH KysoHa (3aBUCHMMOCTB

7.2 CWJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TEI OT BEJIMYUHBI 3apsoB U
PacCTOSIHUSI MEXKTY TEJIaMH )
Onekrpuueckoe mosie. Hampspk€HHOCTh 3JIEKTPUYECKOrO  IMOJIS.

7.3 [IpyHuuMn  cyneprno3uuuy  3JEKTpUYeCKUX  mojedl  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenu NEKTPUUECKUX 3apsi/i0B. DreMeHTapHbII

7.4 anektpuyeckuil 3apsa. Crtpoenue aroma. I[IpoBogHuku U
JUDIIEKTPUKH

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

76 ONEKTPUUECKUN TOK. YCIIOBUS CYHIECTBOBAHHUS DIIEKTPUUYECKOTO
TOKa. VICTOYHMKH MOCTOSIHHOTO TOKa

77 JlelicTBUSL  NMEKTPUYECKOTO TOKa (TEMJIOBOE, XMMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax

7.8 Onektpuueckas nemnb. Cuia Toka. JNeKTpUYECKOe HallpshKeHNe

79 ConpoTuBieHre  MPOBOJAHHMKA.  YJIEIbHOE  COINPOTHUBIIECHUE
BELIECTBA

7.10 3akoH OMa 1Jis yyacTKa Lenu

7.11 ITocnenoBarenbHOE U NapaIEIbHOE COEAUHEHUE IIPOBOIHUKOB

712 PaboTa M MOIIHOCTH 3JIEKTPUUECKOro TOKa. 3akoH JDkoyns —
Jlenna

713 DJeKTpUYecKre LeNu U MOTPEOUTENN 3IEKTPUUECKON SHEPruu B
ob1Ty. KopoTKoe 3ambikaHMe

7.14 ITocTossaaBIe MarHuTHL. B3anMonelcTBrEe MOCTOSHHBIX MAarHUTOB

715 MarauTtHOe mose. MarautHoe 1osie 3eMIM M ero 3HaueHHe I
JKU3HU Ha 3emie

716 Oneir  Opcrepa. MaruutHoe 1oj€  3JIEKTPUYECKOrO  TOKa.
[IprMeHeHne IeKTPOMarHuTOB B TEXHUKE
JleiicTBME  MarHUTHOTO IOJ HAa IPOBOJHUK C  TOKOM.

7.17 DJNIEKTPOABUTATEIb MHOCTOSIHHOT'O TOKA. Hcnonb3oBanue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAaX U Ha TPAHCIIOPTE

7.18 Onpitel  @apages. SBieHME DIEKTPOMATHUTHOW MHIYKIUH.




IIpaBuio Jlenna

7.19

OnektporedHeparop.  CrmocoObl  MOAyYeHUS  DIICKTPUUECKOU
SHEPruM. OJEKTPOCTAHIIMA Ha BO30OHOBISIEMBIX HCTOYHUKAX
SHEPTUU

7.20

7.21

[TpakTuueckue paboThI:

OnbITE 11O Ha6J'IIO,Z[eHI/IIO SJICKTpHU3allun TEJI I/IH,HYKHPleﬁ n 11pu
COIIPUKOCHOBCHUMU. HccnenoBannue AeHCTBUS QJICKTPHUYCCKOI0
I10JIs1 Ha IIPOBOJHUKH U JUIJICKTPUKH.

COopka u mpoBepka pabOThI ANEKTPUUYECKOW IMEMU MOCTOSHHOTO
TOKa. M3MepeHue M peryiupoBaHHe CHIIbI ToKa. V3mepenue u
pETyIUpOBaHUE HATIPSKEHHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI  TOKa, MIYLIEro 4Yepes
pPE3UCTOpP, OT CONPOTUBIICHUS PE3UCTOPA M HANPSHKEHUS Ha
pes3ucrope. OnblIThL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh
AJIEKTPUUYECKOIO COIPOTHBIIEHUS IPOBOJAHUKA OT €ro JUIMHBI,
IUIOIIAAM [TONIEPEYHOI0 CEUEHMs] U MaTepHaa.

ITpoBepka IpaBuiia CJIOKEHHUS HaNpsHKEHU I pu
IIOCJIEZI0BATEIbHOM COEAMHEHUH JIBYX pe3ucTopoB. IIpoBepka
IpaBwia [UId CHUJIBl TOKAa IPU MAPALIEIBHOM COECIUHEHUU
pesuctopoB. OmpeneneHue pabOThl  AIEKTPUUECKOTO  TOKa,
uaymero — depe3  pesucrop.  OmpeneneHne  MOIIHOCTH
ANEKTPUYECKOT0 TOKA, BBIAEIAEMON Ha pe3uctope. MccnenoBanue
3aBUCUMOCTH CHJIBI TOKa, MJIYIIEro 4Yepe3 JIAMIIOYKYy, OT
HanpsbkeHuss Ha Heil. Ompepenenue KIIJ[  narpesarens.
HccnenoBane  MarHUTHOTO — B3aUMOJEHCTBUSL  IIOCTOSTHHBIX
MarHuToB. V3yuyeHue MarHuTHOro MOJIsl MOCTOSHHBIX MarHWTOB
npu ux oObeIMHEHMM W pasjeneHud. VccrnemoBaHue neicTBus
AIIEKTPUYECKOTO TOKa HA MAarHUTHYIO CTpeiky. OIBITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI  B3aUMOJIEHCTBUSA
KaTYIIKK C TOKOM U MarHUTa OT CHJIbI TOKA U HallpaBJICHUs TOKa B
Karymke. M3ydyeHne nelicTBUs MarHUTHOTO IOJISI HA MIPOBOJIHUK C
TokoM. KoHcTpynpoBanue u uzydeHue paboThl 3JI€KTPOIBUTATENS.
N3mepenune KIIJ[ anexTpoasurarenbHoi ycTaHOBKH. ONBITHI IO
UCCIIEIOBAHUIO  SIBJIGHHUS  JJIEKTPOMArHUTHOM  WHIYKIIHH:
UCCIIENOBAHME  W3MEHEHUH  3HA4EHMsT W HAlpaBJICHUS
MHAYKIIMOHHOTO TOKa

dusuueckue sIBICHUS B opupoac: OSJICKTPUYCCKUC SABJICHUA B
atMocdepe, IEeKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TIOJIE
3emun, Jpeiid MONIOCOB, POJIb MAHUTHOTO TIOJS JJIsi KU3HH Ha
3emuie, MOJSIPHOE CUSIHUE

7.22

TexHUUecKue yCTpOMCTBa: NEKTPOCKOI, aMIEPMETP, BOJIBTMETP,
peocrar, CYETYUK AIEKTPUYECKOMN JHEpIuu,
DJIEKTPOOCBETUTEIIHHEIE npubopHl, HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (MMPUMEPHI), DIESKTPUUECKHE MPEAOXPAHUTEIIH,
AIIEKTPOMArHUT, 3JEKTPOJIBUTATENb IOCTOSHHOTO TOKA, TEHEPaTop
MOCTOSIHHOTO TOKa




IIpenMeTHBbIE pe3yabTaThI
9-11 Ki1ace

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

® CIIOJIB30BAaTh MOHSATHS: CHUCTeMa OTCY€Ta, MarepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIo JABMkKeHUs, nedopMmanus (yrnpyras, miacTuueckas),
TPEHUE, UEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSKECTH, a0CONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTU TBEPIOro Tella, paBHOBECHE,
MEXaHWYECKWe KOoJIeOaHWsI W  BOJIHBI, 3BYK, WHQPa3ByK ©  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIIEKTPHI HWCIyCKaHWS W TODJIONieHHs, anbda, Oera- M ramma-
U3ITy4eHUs], U30TOIbL, SiACpHAs DPHEPTEeTHKA,

® pa3nuyarh SABJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE TMPSAMOJIUHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBHXKEHHE, CBOOOHOE TTaZICHUE TEJ, pPABHOMEPHOE
IBUKEHHE 110 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEAKTUBHOE JBUKCHHE,
KoseOaTeIbHOE NIBIDKEHUE (3aTyXamollue W BBIHYXKICHHBIC KOJCOaHUs), PE30HAHC,
BOJIHOBOE JBIDKCHHE, OTpaX€HHE 3BYKa, MPSMOJIMHEHHOE pPAaCIpPOCTpPaHEHHE,
OTpa)KEHHUE U MPEJTOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKCHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIEKTPAa H3ITy4CHUS )
M0 OIHKCAHUIO UX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX
JTaHHOe (PU3HYECKOE SBJICHHE;

® pacrio3HaBaTh MPOSBICHHE MU3YUYEHHBIX (PU3NYECKUX SBICHHUI B OKpy)KarolieM mupe (B
TOM 4yHcie (U3MUECKUe SIBICHUS B MPUPOJIE: MPWIUBBI U OTJIMBHI, ABM)KEHUE IJIaHET
ConHEYHOM CHUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, IyHAMH, 3XO, I[BE€Ta Te,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICUCTBHUE  BHJIUMOTO,
yIbTPauOIETOBOIO M PEHTTEHOBCKOTO H3JIYYEHUU, €CTeCTBEHHBIM PaJnOaKTHBHBIN
$oH, KOCMHYECKHE JIy4YH, pPAJUOAKTUBHOE U3Iy4Ye€HUE MPHUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpPraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/adyy B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3HYECKUX SIBICHUN;

® OTIMCHIBAaTh M3YYCHHBIC CBOMCTBA Tel M (PU3WUYECKHE SIBICHHS, MCTONIB3Ys (HU3NUECKUE
BEJTMYUHBI (CPEeIHsIST ¥ MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIKCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIoBas CKOPOCThb, CHJIa TPEHUS, CHJIa YIOPYTOCTH,
CuJa TSDKECTH, YCKOpPEHHE CBOOOIHOTO MAJCHWs, BEC Telld, UMIYJIbC TeJla, UMITYJIbC
CHWJIBI, MEXaHUYecKasi paboTa U MOIHOCTh, MOTCHIIUATbHAS SHEPTUS TeJa, MOJHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKAs
DHEprus, TOJHas MEXaHWYecKash HSHEprusi, MepuojJ M YacToTa KojeOaHuM, IIWHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEIOMIICHUS
Cpelibl), TIPU OMHCAHUU MPABUIBLHO TPAKTOBATh (DU3UYECKHI CMBICT HCHOIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIUYHHY C JPYTUMHU BEITUYMHAMHU, CTPOUTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (DH3NYECKUX BEITUYHH;

® XapaKTepH30BaTh CBOWMCTBA TeJ, (PU3NUYECKUE SBICHUS U MPOIECCHI, UCIONB3Ysl 3aKOH
COXpAHEHHUsI HPHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUA CHUII,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa,
3aKOHBI OTpPaXXEHUsT M TMPETOMIICHHS CBETa, 3aKOHbI COXpAHEHUs 3apsiioOBOrO0 U



MaccoBOI'O UHMCEJ MpHU SJEPHBIX pEaKUMsIX, Ipd OITOM JIaBaTh CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3alIUCHIBATh €M0 MAaTEMATHUYECKOE BBIPAXKECHUE;

® 00BACHATH (PU3UUECKUE TPOLIECCH M CBOMCTBA TEJI, B TOM YHUCIIE M B KOHTEKCTE CUTYyalui
MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIATH MPUYUHHO-CIEICTBEHHBIE CBS3H,
CTpouTh OOBsICHEHHME M3 2—3 JOTHMYECKMX MIaroB € OMOPOH Ha 2—3 H3y4YEHHBIX
CBOICTBa (pU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH ;

e peliath pacy€THhIC 3a7auu (ONMUPAIOLIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHIT), UCTIOIb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIIUE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHalU3a
YCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHME, BBISBISATH HEAOCTAIOUINE WU
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAMMBIEC UIS PELICHHUS,
IPOBOAUTH pPAacuéThl U OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOIO 3HAYCHUS
(U3HYECKON BETUYMHBL;

® pacIio3HaBaTh MPOOIEMBI, KOTOPBIE MOXKHO PEIIUTh IPU MOMOIIU (GUZNYECKUX METOJIOB,
UCIIONIB3YSl OINHCAaHWE WCCIEOBAHUS, BBIICNATH MPOBEPSEMOE MPEAINOIOKEHHE,
OLICHUBATh IPaBWJIBHOCTH IOpsIKA IPOBEIEHUS HCCIEAOBAHUSA, JENaThb BBIBOJBI,
UHTEPIPETUPOBATH PE3YNIbTAThl HAOIIOACHUN U ONBITOB;

® IIPOBOJIMTH OTIBITHI IO HAOIIOAEHUIO (U3NIECKUX SBICHUH WIH (PU3HMUECKUX CBOWCTB TEI
(u3yueHnue BTOporo 3akoHa HplOTOHa, 3aKOHAa COXpAaHEHHUsS] SHEPIUHU, 3aBUCHUMOCTh
nepuoja KojaebaHuii MPyKUHHOTO MAaATHHUKA OT MAaccChl Ipy3a U )KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMILIUTY/Ibl MaJIbIX KOJEOAHUM, PSIMOJIMHENHOE pacpOCTpaHEHUE
CBETa, paslioOKeHHWE Oelloro cBeTa B CIEKTpP, U3YYEHHE CBOICTB HU300pa)KeHHs B
IUIOCKOM 3€pKaje M CBONCTB HU300pa)keHMsI IpeAMeTa B coOuparouiel JuH3e,
HAOMO/IEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IYYECHHSI): CaMOCTOSITEIBHO
coOuparb yCTaHOBKY U3 H30BITOYHOIO Habopa 000py0BaHMsI, OIIMCHIBATh X0/ OIbITA U
€ro pe3yJabTaThl, (POPMYIUPOBATH BBIBOIbI;

® IPOBO/IUTH MPH HEOOXOIMMOCTH CEpPHUI0 NPSMBIX HM3MEpPEHUM, OIpenenss CpeaHee
3HauU€HUE H3MepsieMON BeIMUMHBI ((POKYCHOE pACCTOSIHHE COOMparoliel JMH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (I3MEpUTEILHOTO MPUOopa);

® IPOBO/IUTH HCCIIEIOBAHNE 3aBUCUMOCTEH (PU3NYECKHX BEJIUYUH C MCIOJIb30BAaHUEM
OpSIMBIX HM3MEpPEHU (3aBUCUMOCTh IYTM OT BpPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadaJlbHOM CKOpOCTH, Iepuojia KojlebaHWi MaTeMaTHYecKoro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yIja OTpa)X€HMsI CBETa OT yrjia MaJeHUs U
yIila MpeoMJICHHUs OT yIJia MajJeHus): IIAHUPOBAaTh UCCIIE0BAHNE, CAMOCTOSTENHEHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pe3yJabTaThl IOJIYYEHHOH 3aBHUCHUMOCTHU
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
HCCJIEJIOBAHUS,

® IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BETUYUH (CpeAHsAs CKOpPOCTh U
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOJHOTO MaJIeHHs,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIHOCTb, 4YacToTa M TMepHoA KoleOaHMH MaTeMaTHYecKOro W MPY>KUHHOTO
MasTHUKOB, ONTHYECKass CHJa COOHMpAONIeH JIMH3bI, pPaTUOAKTHBHBIN (HOH):
IUIAaHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEeHUs, cienysl MPeUIOKEeHHON MHCTPYKIMH, BBIUMCIATH 3HAUEHUE BEJIUYUHBI U
AQHAIN3UPOBATh IIOJYYEHHBIE pE3yJIbTaThl C YYETOM 3aJaHHOM MOIPEHIHOCTH
WU3MEPEHHUI;

e COONMIOZaTh MpaBWJAa TEXHUKHM OE30MaCHOCTH MpH  paboTe ¢ J1abopaToOpHBIM
o0opynoBaHueM;

® pa3IMyaTh OCHOBHBIC IPU3HAKU U3YUEHHBIX (DPU3MYECKUX MOJeNel: MaTepraibHas TOUKa,
abcomoTHO TBEPAOE TENo, TOYEYHBIH MCTOUYHUK CBETa, JIyd, TOHKas JIMH3A,
IUTaHeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO Spa;



® XapaKTepU30BaTh MPUHLUIIBI JCHCTBUS U3YYCHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpOM Ha HUX ONMCaHUsA (B TOM YHUCIE: CIHIOMETP, HAaTYMKU IIOJO0XKEHUs,
paccTosHUS M YCKOPEHHS, PaKeTa, 9X0JIOT, OUKHU, IIEPUCKOII, (poToanmapaT, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

® JICIIOJIb30BaTh CXEMbl M CXEMATUYHBIE PUCYHKH H3YUYCHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX IPOLIECCOB MPHU PELICHUU Yy4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBI JUIsl OCTPOEHUS MU300paK€HUN B IUIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

® IPUBOJUTH TPUMEpPHl  (HAXOAUTh HMHPOPMALMIO O TpUMEpax) MPAKTUYECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHWHA B TIOBCEJAHEBHOW XM3HM s OOeCredeHUs
0e30I1aCHOCTH MpU OOpallleHud ¢ NpubopaMu M TEXHUYECKUMH YyCTPOICTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIGHHS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYXKarollen cpene;

® OCYHIECTBIIATh TMOUCK HH(pOpManuu (Qu3nuecKkoro conepxanus B HMHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHPYsl TOMCKOBBIM 3ampoC, HAXOJUTh IYTH OIPEACICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAHUH U
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

® JICTI0JIb30BaTh IPU BBINOJIHEHUU YUYEOHBIX 3a/laHUil Hay4YHO-TIONYJISIPHYIO JIUTEPaTypy
(GU3MUECKOro CojAep)KaHus, CIpPaBOYHbIE MaTepualbl, pecypchl cetu HHTepHer,
BJIAJCTh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGPOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

® cO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE M YCTHBIE COOOIIEHHSI HAa OCHOBE MH(OpMAINH U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COACp)KAaHUS, MYyOJMYHO MPEICTaBIISATh
pe3ynbTaThl MIPOEKTHOW WM UCCIEA0BATEIBCKOW AEATENBHOCTH, IIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro pasziena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE IIpe3eHTaled ¢ Y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEpPCTHHUKOB.



IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

TABJIULIA 6

Kon
poBepsieM
oro
TpeboBaHU
s

[TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3ybTaTaM 0a30BOr0 YPOBHS
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro
obpazoBanus Ha ocHoBe PI'OC

[Tonnmanue poiau QU3UKK B HAYYHOU KapTUHE MHpPa; CHOPMUPOBAHHOCTD
0a30BbIX MPECTABICHUN O 3AKOHOMEPHOM CBSI3U U MTO3HABAEMOCTHU SIBJICHHUI
MPUPOJIBI, O POJIU IKCIIEPUMEHTA B GU3HKE, O CUCTEMOOOpasyroleil posu
(U3HKY B Pa3BUTHH €CTCCTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA, 00 YBOJIIOLIAN
buznYeCcKUX 3HAHUI U UX POJIH B IIEIOCTHON €CTeCTBEHHOHAYYHON KapTUHE
MUPA, O BKJIaJIC POCCHICKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, PA3BUTHE TEXHUKH U
TEXHOJOTHI

3HaHUs 0 BUAAX MaTepuu (BELIECTBO U I0JIE), O IBHIKEHUHU KaK criocode
CYLIECTBOBaHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOW TEOPUU CTPOCHUS
BEIIECTBA, O (PU3MUECKO CYITHOCTH SBJICHUN TPUPOABI (MEXaHUIECKUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE Pa3INyaTh SBJICHUS 11O
ONMCAHUIO UX XapaKTEPHBIX CBOICTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX
JaHHOe (pr3HUecKoe SIBIEHUE; YMEHHE PACIIO3HABATh MPOSIBIIEHUE N3YUYEHHBIX
(bu3NYECKUX SIBICHUN B OKPY>KAIOILIEM MUPE, BBIIETAS UX CYLLIECTBEHHbIE
cBoMcTBA (IIPU3HAKH)

BJ'IaI[eHI/IC OCHOBaMH IIOHATHHHOTO arrapara 1 CMMBOJIMYCCKOTO S3bIKa (I)I/I3I/IKI/I
" UCIIOJIb30BAHUEC UX U pCIICHUA yT-I€6HBIX 3ala4; YMCHHUC XapaKTCPU30BaATb
CBOMCTBaA TCII, (I)I/ISI/IIIGCKI/IC SIBJICHUA U MPOLICCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'ILHLIC
N OMITUPUYICCKHEC 3aKOHBI

YMeHue onuchIBaTh U3y4eHHbIE CBOMCTBA TN U (PU3HUECKUE SBICHUS,
UCTIONB3Ys GU3UYECKUE BETUIHHBI

Brnanenue ocHoBaMM METOZI0B HAYYHOT'O NTO3HAHMS ¢ Y4ETOM COOIIOIEHUS
npaBui 6€30MacHOTO TPy/ia: HaOM0IeHHE (PU3UYECKUX SIBIICHHIM:

YMEHHE CaMOCTOSITEIbHO COOUPATH HKCIIEPUMEHTAIBHYIO YCTAHOBKY U3 JAHHOTO
Habopa 000pyAOBaHUS 110 MHCTPYKIMH, OIUCHIBATH X0/ ONbITA U 3aIMChIBATh
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI,

IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEJTMUMH: YMEHHE
IUTAHUPOBATh U3MEPEHUs, CAMOCTOATEIHLHO COOUPATh SKCIIEPUMEHTAIbHYIO
YCTaHOBKY I10 MHCTPYKLIMH, BBIYUCIIATh 3HAYEHUE BEITUYMHBI U AaHAJIU3UPOBATH
IIOJIyYEHHBIE PE3YJIBTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH PE3YIbTATOB
U3MEPEHUI;

IIPOBE/ICHUE HECIIOKHBIX IKCIIEPUMEHTAIIBHBIX HUCCIEIOBAaHUMN; CAMOCTOSITEIIBHO
coOMpaTh SKCIIEPUMEHTATIBHYIO YCTAHOBKY M ITPOBOJIUTH UCCIIEOBAHUE T10
MHCTPYKLINH, IPEICTABIIATh MOTY4YEHHBIE 3aBUCUMOCTH (PU3MUECKUX BEJINYHH B
BUE TaOIHI U TPaUKOB, YUUTHIBATH OTPEIIHOCTH, JI€TaTh BBIBOABI 110
pe3yJIbTaTaM MCCIEN0BaHUs

[TornMaHue XapaKTEPHBIX CBOMCTB (DU3UIYECKUX MOJIEJIeH (MaTepraabHas TOUKa,




a0COJIIOTHO TBEPJIOE TEJI0, MOJIEIIH CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEIl,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO Si/[pa) U YMEHUE
MPUMEHSATD UX JJIT OObSICHEHUS (PU3UIECKUX TTPOIECCOB

VYMeHne 00bACHATh (PU3NUECKUE NTPOLIECCHl U CBOMCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CUTYallUi IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKkTepa, B YACTHOCTH,
BBISIBJIATh IPUYUHHO-CIIEZICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHUE C OITOPON Ha
U3y4EHHBIE CBOICTBA (PM3NYECKUX SIBICHUH, (PU3NUECKHE 3aKOHBI,
3aKOHOMEPHOCTHU ¥ MOJEIU

YMeHue pemiath pacu€THbie 3a1aun (Ha 6a3e 2 — 3 ypaBHEHH ), UCIIONIB3YsI
3aKOHBI M JOPMYJIBI, CBSA3BIBAIONINE (PU3UUECKUE BEIIMUUHBI, B YACTHOCTH,
3aMUChIBaTh KPATKOE YCIOBHE 3a/1a4M, BBISBIISITH HEOCTAIOIINE JaHHbIE,
BEIOMpATh 3aKOHBI U ()OPMYIIBI, HEOOXOUMBIC IS €€ PElICHHUS, UCII0JIb30BaTh
CIIPaBOYHBIE IaHHBIE, TPOBOJIUTH PACUETHI U OIICHUBATH PEATUCTUYHOCTh
MIOJTyYEHHOTO 3HAYCHUS (PU3HUSCKON BEIIMYMHBI, YMEHHE OTPEACIIATh
pa3MepHOCTh (GU3NYECKON BETUUYHHBI, OTYYSHHOMN MPU PELISHUH 3a1a41

10

11

YMeHue xapakTepu30BaTh NPUHLMIIBI IEHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM
qrciie OBITOBBIX TPUOOPOB, M MPOMBIIIUICHHBIX TEXHOJIOTHYECKUX MPOIIECCOB 110
UX ONMCAHUIO, UCIIOIb3Ys 3HAHUS O CBOMCTBAX (PM3UUECKUX SBJICHUNA U
HE00X0auMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH

YMeHue uCroib30BaTh 3HAHUS O PU3NYECKUX SBICHHUSX B TOBCEIHEBHOMN KHU3HU
Ut o0ecTiedeHns: Oe30MaCHOCTH MPH 00paIeHnH ¢ OBITOBBIMH MPHOOpaMH U
TEXHHYECKHMH YCTPOHCTBaMH, COXPAHEHHUSI 3J0POBBS M COOIIOICHHSI HOPM
IKOJIOTMYECKOTO MOBEICHHSI B OKPYKAIOIIEH cpelie; TOHNMaHNue He0OX0JMMOCTH
NPUMEHEHUS JOCTHKEHUH (PU3UKU M TEXHOJIOTUH JUIs palliOHATIBLHOTO
IPUPOOTIOIB30BAHNUS

OmnbIT Moucka, npeoOpa3oBaHus U MpecTaBiIeHNs HHpopManuu GrU3NIecKoro
COJIepKaHUs C UCTIOIb30BaHUEM MH(DOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHil; yMEHHE OLIEHUBATh JOCTOBEPHOCTD MOJyY€HHOM HH(OpMaluy Ha
OCHOBE UMEIOLINXCS 3HAHUU U TOTIOJTHUTEIbHBIX UICTOYHUKOB; YMEHUE
MCIIOJIb30BAaTh IPY BHIMOIHEHUH YUYE€OHBIX 3aJaHUN HAyYHO-TIONYJISIPHYIO
JAUTEpaTypy (PU3MUYECKOrO COJepKaHuUs, CIIPABOYHbIE MAaTepUaJIbl, PECYPCHI CETH
WurepHer; BnageHne 6a30BbIMU HaBbIKaMH NpeoOpa3oBaHus HHPOPMAaILUK U3
OJIHOM 3HAKOBOW CHCTEMBI B IpYT'YI0; YMEHHUE CO3/1aBaTh COOCTBEHHbBIE
MUCbMEHHBIE U YCTHBIE COOOILIEHNUSI HA OCHOBE MH(POPMALIMK U3 HECKOJIBKUX
HCTOYHUKOB

INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA OI'2 11O

®U3UKE
TABJINLIA 7
Kon [IpoBepsieMbIil 2JIEMEHT COAEp KaHUS

1 MEXAHWUYECKHUE ABJIEHUA

11 Mexannyeckoe aBwxkeHue. MarepuanbHas Touka. (CucrtemMa  OTCUETa.
' OTHOCUTENBHOCTD JIBHXKEHHSI

12 PaBHOMepHOE U HepaBHOMEpHOE JBMKeHUEe. CpenHsas ckopocTb. Dopmyna aJist
' BBIYHCIICHUSI CpeaHel ckopocTH: V = S/t

13 PaBHOMEpHOE TIPSMONMHEIHOE NBH)KEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT

BpEMEHHM B  ClIy4a€  paBHOMEPHOTO  MPSIMOJMHEHHOrO0  JBHKCHHUS:




xX(f)=x,+vt

I'paduku 3aBUCUMOCTH OT BPEMEHM [UIS TPOCKIHMU CKOPOCTH, MPOCKIUH
nepeMelleH s, MyTH, KOOpPAMHAThl MpPHU PABHOMEPHOM IPSIMOJIMHEHHOM
JIBIOKEHUHT

3aBUCHUMOCTb KOOpPJIMHATBl T€Ja OT BPEMEHU B CiIydae pPABHOYCKOPEHHOIO
HPSMOJIMHEHHOTO IBUKEHUS:

Sl =v,, #1+a,*

] iy

@opMyiibl AJI IPOEKLIUH ITEPEMEILEHUS, TPOCKLIUU
CKOPOCTH U MPOEKINH YCKOPEHUS IPU PAaBHOYCKOPEHHOM IPSMOJIMHEHHOM
JBUKECHUU:

1.4 2
.sx(r)=vﬁx-r+ax-?.
U.\'('f)zuﬂ.r +a, L,
a.(f)=canst,
UITL - Ul'fL =2£IY.S'T
’ ’ T ['paduixy 3aBHCUMOCTH OT BPEMEHH TSI IPOCKIHH
YCKOPEHUSs1, MPOCKIIMU CKOPOCTH, MTPOSKINH MEPEMEIIEHIS, KOOPAUHATHI TIPU
PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBUKEHUHU
CobonHoe nazeHue. PopMysibl, ONMCHIBAIOIIME CBOOOJHOE MaJeHUE Tena IO
BEepTUKAIM (JIBMKCHHWE TeJla BHHU3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTH
1.5 3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHHU JJs MPOEKLUUH YCKOPEHHS,
NPOCKIIMA CKOPOCTH ¥ KOOPAMHATHI TPU CBOOOJHOM TAJSHHHM Tella I10
BEPTUKAIH
CKOpOCTb PAaBHOMEPHOTO JIBWXKEHHs Tela IO OKpyXHocTu. Hampanenue
CKOpOCTH.
@opmyna i BBIYUCIEHUS CKOPOCTH YEpe3 PaJnyC OKPYKHOCTH M TEPUOJ
oOpalleHus:
iMR
=
T
1.6

LlenTpocTpemurensHoe yckopeHue. HampaBieHne UEHTPOCTPEMUTEIBHOTO
ycKkopeHusi. @opmyiia 151 BBIYUCICHUS] YCKOPEHUS:

2
v
TR

dopmyia, cBSI3bIBAIONIAs IEPUOJT M YACTOTY OOpaleHHUS:




1.7

1.8
1.9

1.10

vl
T

Macca. IInotHocTs Bemecta. @opmyiia i BBIYUCICHUS IIJIOTHOCTH:

_m

v
Cuna — BektopHas ¢pusudeckas BennynHa. ClokeHUe CUIT
SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:

F=m-4a

CoHarnpaBieHHOCTh BEKTOpa YCKOPEHHUsI TeJla U BEKTOpa CUJIbI, ACHCTBYIOIIEH Ha
TEJ0

1.11

BzaumopeiictBue Ten. Tperuit 3akon HproToHa:

Fr=-Fis

1.12

TpeHHe IIOKOA U TPCHUC CKOJIbKCHUSI. cDOpMy.]'IEl AJI1 BBIMUCIICHUA MOAYJIST CHUJIbL
TPCHUS CKOJILXKCHUA:

Fszp-N

1.13

Hedopmarust Tena. Ynpyrue u Heymnpyrue nedopmanuu. 3aKOH YOpPyroi
nedopmaruu (3akon ['yka):

F=k-Al

1.14

BCCMI/IpHOe TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUS:

m, -m,
F=G L1 _2

R -
Cuna TsHKeCTH. YCKOPCHI/IG CBO60,Z[H01"0 naacHus.
(DOpMYJ'Ia JJIs1 BBIYMCIICHUA CHUJIBI TAXCCTH BOJIM3HU MOBEPXHOCTU 3emmu: F = mg.

JBmxenue nmanet Bokpyr CosHna. [lepBast kocMu4eckasi CKOpOCTb.
HesecomocThb 1 neperpysku

1.15

I/IMHYJ'IBC TCJIa — BCKTOpHAas (I)I/ISI/ILICCKB.SI BCJIIMYHHA.

Nmnynec cucremsl teil. M3menenue umnyibsca. MiMnyibsce cuisl

1.16

3aKOH COXpaHEHMsI UMITYJIbCA U1 3aMKHYTOM CUCTEMBI TEN:




D=0, i, U, =const

PeaktuBHOE JABUXKCHUC

1.17

Mexannueckast pabora. @opmysa sl BBIYUCIEHUS PaOOThI CHIIBIL:

A=FFoosct

Mexanunueckas MOITHOCTD:

n=4
I

1.18

1.19

1.20

Kunerndeckast u noteHanbHas 3Heprust. @opmMyiia Jjisi BBIYUCIECHUS
KUHETUYECKON IHEPIUu:

Teopema o kuHeTHUeCKOU d3Heprun. Gopmyia i BBIYUCICHUS TOTCHIIMAIBHON
SHEPruu Tella, OJHATOrO

HaJ 3eMIIEH:

E,= mgh

Mexanuueckas OHEPIruAi:
E=E,+E,

3aKOH COXpaHEHMs MEXaHU4eCKOoU sHeprun. Popmyia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEpruu B OTCyTCTBUE Uil TpeHus: E = const.

[IpeBpalieHre MEXaHMYECKOW SHEPT UM MPY HAJTUYUH CUJIBI TPEHHUS.
[TpocTbie MexaHU3MBI. «30J0TO€ IPABUIIO» MEXAHUKH.

Poruar. Momenrt cuiisl; M = Fl.

VYcioBue paBHOBECHS pbluara:
M +M +..=0
[MoxBwxHBIH 1 HenmoABKHBIHM Ooku. KITJ] mpocThIXx MEXaHU3MOB,

n= Anonesnas
A‘S&TI:E"IBEEHH




1.21

1.22

1.23

[aBiienue TBEpIOTO TENA.

d)opMyna JJIs1 BBIYHMCIICHHSA JAaBJICHUA TBépI[Ol"O TCIa:

JlaBienue raza. ATMoc(epHOe JIaBlICHHE.
['mapocraTudeckoe JaBlieHHE BHYTPH KUIKOCTH.

d)opMyna AJI BBIYHUCIICHUA JaBJICHUS BHYTPH ) KUAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBauueckuii npecc

3akoH Apxumena. Dopmyna g ONPENETICHUS BBITAJKUBAIOMIEH CHIIBI,
JICHCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B )KUIAKOCTh MJIH ra3:

Fag =pgV

Ycnosue ninaBanus Tena. [InaBanue CYAOB 1 BO3AYXOINIABAHUC

1.24

Mexanuueckue KonebaHMs. AMIUIMTYJa, IEpUOJ W YacToTa KoJjeOaHUil.
®dopmyiia, CBS3bIBAIOLIAS YACTOTY M IEPUOJL KOJIEOaHUI:

1.25
1.26

1.27

1.28

Marematnueckuil ¥ NOpPYKUHHBIM MasTHUKMU. [IpeBpamenue sHeprum Ipu
Ko1e0aTeIbHOM ABUKEHUH

3aryxaromue kosnebanus. BelnyxneHHble konebanus. Pezonanc

MexaHn4ecKne BOJHEL. HpOJIOJ'II)HI)IC " TIONCPCUHBIC BOJIHEI. I[J'II/IHa BOJIHbI U
CKOPOCTB paClpoOCTPAHCHUS BOJIHBI:

h=v-T
3Byk. I'poMKkocTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI Ha TI'DAaHHUIIC
nByX cpenl. H(pa3ByK U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3MepeHne cpenHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OpYXUHBL;, KOd(PPUIHEHTa TPEHHS CKONBKEHUS; paOOThl CHIIBI TPEHHUS, CHIIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH JBIKEHHSI OpycKa MO HAKJIOHHOHW IJIOCKOCTH;
YCKOpeHUs: Opycka Mpu IBMKEHUH IO HAKIOHHOW IUIOCKOCTH; YacTOTHI U
HepI/IO,ZIa KOHe6aHI/II71 MATEMAaTHYCCKOro MasaTHHUKa, 4YaCTOThl U nepnoaa
KoJIeOaHUH TPYKMHHOT'O MasiTHUKA; MOMEHTA CHJIBI, ACUCTBYIOLIET0 HA phIYar;
paboThl CWJIBI YOPYTOCTH MPU TOABEME Tpy3a C TMOMOIILIO HEMOIBUKHOTO
0J10Ka; pabOTHI CHUIIBI YIPYTOCTH MPU MOIBEME Ipy3a ¢ MOMOIIBIO TTOIBUKHOTO
070Ka.




HccnenoBanne 3aBUCUMOCTH apXHMEIOBOW CHIIBI OT 00OBEMA MOTPYKEHHOM
YaCTu TCJia U OT IINIOTHOCTH KHUJAKOCTH, HC3aBUCUMOCTHU BBITaHKHBaIOHleﬁ CHJIbI
OT MAaccChl TeJa; CUJIbI TPEHHS CKOJIBKEHHSI OT CHJIBI HOPMAaJIbHOTO JABJICHUS U OT
pola MOBEPXHOCTH; CUJIbI YIPYTOCTH, BOZHUKAIOLIEH B NPYKHHE, OT CTEIICHU
nedopManuu MpYy>KUHBI, YCKOpeHUs: Opycka OT yriia HakjOHa HampaBiSIOLICH;
nepuojia (4acToThl) KOJIeOAaHWH HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEPHOJA
Kojie0aHuM MPYKUHHOTO MasTHHKAa OT MAacChl Irpy3a M KECTKOCTU MPYKUHBI,
WCCJICIOBAaHNE HE3aBHCHUMOCTH IE€PHOJIa KOJICOAHW HUTSHOTO MAasTHHUKA OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara

Qusuueckue A6neHUs 6 npupode: TPUMEPbl ABWKEHHS C pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW M HE)KMBOU IIPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U
TEXHUKE, TPWIMBBI U OTIUBBI, JBWKeHUE IUIaHET COJIHEYHOM CHUCTEMBI,

1.30 PEaKTUBHOE JIBIYKEHUE KUBBIX OPTaHW3MOB, PhIYard B TEJIC YEJIOBEKa, BIMSIHUC
aTMOC(EpHOro JaBJICHUS Ha >KMBOM OpraHu3M, IUIaBaHHE pPbIO, BOCHPHITHE
3BYKOB JKUBOTHBIMH, 3€MJICTPSICEHHUE, CEHCMUYECKIE BOTHBI, IlyHAMH, 9XO
Texnuueckue ycmpoticmea: CIHIOMETP, JATYUKU TIOJIOKCHHS, PACCTOSHUS U
YCKOpEHUs, IWHAMOMETp, TMOIIIUIHUKHA, PAKEeThl, pblYar, MOABWKHBIA U

131 HETIOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC MEXaHU3MbI B OBITY,
COOOIIAOIUeECs] COCY/Abl, YCTPOWCTBO BOAOMPOBOJAA, THAPABIMYECKHI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apEeOMETp, IXOJOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY M TEXHUKE

2 TEIIJIOBBIE SABJIEHM
OCHOBHBIC  TIOJIOKEHUS ~ MOJICKYJIAPHO-KMHETHYECKOH  TEOpPHH  CTPOCHUS

2.1 BerecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammudeckue u amopdHbIE TeIa

29 Jlsmkenne dactuil BemiectBa. CBsI3b  CKOPOCTH  JBWKCHHSI YacTHI[ C
Temneparypoil. bpoyHoBckoe aBumkenue, nuddysus

2.3 CMauuBaHue M KanWUISPHBIE SIBICHUS

2.4 TemioBoe paclIupeHne U CKaTue

2.5 TennoBoe paBHOBECHE

26 BHYTpeHHﬁIjI sHeprusi. PaGora u Teruomepenaya Kak CIOCOOBI H3MEHEHUS
BHYTpEHHEH dHeprun

2.7 Bune! Tensonepenayn: TemIONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE
HarpeBanne wu oxnaxkaenue Tten. KomuwdecTBo  TErioTHl.  YaenbHas
TEMIOEMKOCTb:

28 O=am(t,—1)
3aKOH COXpaHEHHsS DHEPTMHM B TEIUIOBBIX MpOIEcCaXx. YPaBHEHHE TEILIOBOTO
OajaHca:

2.9
O +0,+..=0
Ucnapenne u koHueHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce
UCHapeHuss W KOoHAeHcanuu. KuleHue IKHUIKOCTH. YJelnbHas TeIuioTa

2.10 napooOpazoBanus: L = Q/m




2.11

Brnaxxnocts BO3myxa

[InaBnenue u Kpucraumzanus. V3MeHeHHe BHYTpEHHEH OJHEpPruu IpH
MJIaBJICHUU U KPUCTAUIM3AIMU. Y IeJIbHAS TeIUIOTA IJIaBJICHUS:

212 0
- m

213 BHyTpeHHs1s HEprus cropaHus TOIUIMBA. Y I€JbHAs TEIJIOTa CrOpaHus TOILINBA:
q=Q/m

2.14 [Tpunumns! paboTs! TemioBbix apuratenei. KI1/1 terioBoro apurarens
Ilpakxmuueckue pabomul
N3mepenne yaenbHOM TEMIOEMKOCTH METAJNIMYECKOro LMJIMHIPA; KOJIMYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (DUKCUPOBAHHOM

215 Macchl, B KOTOPYIO OIIYIIEH HAarpeTblid IWIMHAP; KOJIMYECTBA TIIOTSI,
OTJAHHOI'O0 HAarpeTbIM LWJIMHIPOM, IIOCJIE OIYCKAHMS €ro B BOAY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIBHON BIIAXKHOCTU BO3[yXa; VYACJIbHOW TEIIOTHI
IIaBiaeHUs Jipaa. lccnenoBaHwe HM3MEHEHHs TeMIIepaTypbl  BOJBI  IIPH
pa3IMYHBIX YCJIOBHUAX; SIBICHUS TEIJI0OOMEHA MpPU CMEIIUBAHUU XOJOIHON M
ropsiue BOJbI; IpoLecca UCIIapEHU
QDusuueckue s6n1eHUs 6 npupode: TIOBEPXHOCTHOE HATSHKEHUE W KallWJUIIpHBIE

2.16 ABJICHUS] B MPUPOJIE, KPUCTALIBI B mpupone, uzinydenue CornHia, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEesl, CHera
Texnuueckue ycmpoucmea: KauWUIApbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAIIOB,

217 JKUJKOCTHBI TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHA, BUraTellb BHYTPEHHETO
CropaHus

3 OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 DnekTpusaius Ten. [[Ba Buma d3IeKTpUIECKUX 3apsiioB

3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHECHHSI JCKTPHUECKOTO 3apsiia

34 Onektpuueckoe mnone. Hanpsx€HHOCTh anekTpuyeckoro mnois. [lpuHiun
CYNEPIIO3UIMH MIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

35 Hocurenn onexkrpuueckux 3apsnoB. JleHicTBHE DJIEKTPUYECKOrO IOJISA Ha
3JIEKTpUYECKUE 3apsabl. [I[pOBOJHUKY U TUINEKTPUKH
[TocTostHHBIN nekTpruyecKuid TOK. JlecTBUs 35ekTpuueckoro Toka. Cuia Toka.
Hanpsixenue.

3.6 | = gt
U=A/q
DIIEKTPUYECKOE CONPOTUBIIEHUE. Y AEIBHOE IIEKTPUUIECKOE COITPOTUBIICHUE:

3.7
R =pl/S

3.8 3akon Oma ayis yuactka anektpudeckoi nenu: | = U/R

3.9

IlocnenoBaTenbHOE COSAMHEHNE MIPOBOAHHUKOB:




1, =1, U=U,+U,. R=R,+R,
Hapannenbﬂoe COCAUHCHHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBIICHUSA:

U=U;l=I+I;R=2.

2

CMenranHbIe COCAUHCHU ITPOBOAHHUKOB

Pa6oTa u MmomHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akon Jxxoyns — Jlenma:

3.11

O=I"R-t

312 OngIT 3p£:TeI{a. MarnuTHOe T0JIE TPSIMOTO TPOBOJHUKA C TOKOM. JIMHHM
MarHUTHON MHIIYKIIUU

313 MarbuutHoe I10jJi€ IIOCTOSIHHOI'O MarHmTa. B3auMoaelcTBHE IMOCTOSHHBIX
MAarduTOB

3.14 JleficTBHe MarHUTHOIO IOJISI HA IPOBOJAHUK C TOKOM

3.15 Omnbrter @apazes. SABnenue snekTrpoMaruuTHon HHAYKIUU. [IpaBumno Jlenma
Ipaxmuueckue pabomul
W3mepeHne  3JIEKTPUYECKOTO  COMPOTUBIEHUST  PE3UCTOpPAa;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE

3.16 (pe3ucTopsl, TaMIIO4Ka), OT HAMPSKEHHs Ha KOHIIaX MPOBOJHUKA; 3aBUCUMOCTHU
COTMPOTHUBIICHUS OT JJIMHBI TPOBOJHUKA, IJIOMIAIA €ro MOMEPEYHOr0 CEUCHUS U
YAEJIBHOTO COPOTUBIICHHUS.
[IpoBepka mpaBwiia A AICKTPUUSCKOTO HAMPSDKEHHS MPHU TIOCIE0BATEIIHHOM
COCTMHEHUW MPOBOJAHHUKOB;, MpPaBHJIA ISl CHJIBI DJIEKTPUYECKOTO TOKa MPH
napajuieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JIJAMIIOUKA)
Qusuueckue sA61eHUs 8 npupooe: DIEKTPUUECKUE SIBICHUS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMJIH, JIpei( MOIIOCOB,
pPOJIb MAaTHUTHOTO TIOJIS JIJIs1 "KU3HM HA 3eMile, TOJISIPHOE CHUSHHE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, pPEOCTarT,
CUETYMK  DJIGKTPUYECKOM  DHEPruu,  DIEKTPOOCBETUTEIbHbIE  MPUOOPHI,

3.18 HarpeBaTelibHbIe AIEKTPOTPUOOPHI (mpumepsr), AJIEKTPUYECKUE
MPEeIOXPAaHUTENH, DSJIEKTPOMArHuT, OJIIEKTPOJBUTATENlb TMOCTOSHHOTO TOKAa,
Te€HEePaTOp MOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHbIC BOJHEIL. [1Ikana s5eKkTpoMarHuTHRIX BOJTH

3.20 JlyaeBast monens cBeta. [IpsmonmnHEitHOEe pacipocTpaHEeHHE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 [Ipenominienue cBeta. 3aKOH MPEIOMIICHUS CBETA




3.23 Hucniepcust cBera
324 Jlunza. Xoxa nydeil B nuH3e. POKYCHOE paccTOsiHME JMH3bI. OnTUyeckas cuia
munsel: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTHuecKue npruoopsl
Ilpakxmuueckue pabomul
H3mepenne onTuyeckoi cuibl coOuparomieil JTUH3bI; (OKYCHOTO pPacCTOSHHS
coOuparomie JMH3bl (II0O CBOMCTBY paBEHCTBAa pa3MepoB IpeaAMeTa U
M300paxKeHusi, KOTja MpeiIMEeT paclojio’keH B JBOMHOM (oKyce), MmoKazarens
3.26 IIPEJIOMJICHUS CTEKIIA.
HccnenoBanue cBoiicTBa M300payKEHUS, MOTYICHHOTO C TIOMOIIBIO COOMparomeit
JUH3bI, W3MEHEHHUS (OKYCHOTO PpACCTOSHHUSI JBYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa IPEJIOMIIEHUS] CBETOBOTO Jiyya OT yIJla MaJeHUs Ha TpPaHULEe
«BO3J1yX — CTEKIIO»
3.27 Qusuueckue sasneHusi 6 npupode: 3arMmenus Connua u JlyHbl, 1Bera Te,
ONTHYECKHE SBJICHUS B atMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.8 Texnuueckue ycmpoticmeéa: OYKH, TEpPUCKOI, (QoToanmapaT, OINTHYECKUE
CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
41 PagnoakTuBHOCTE. Anbda-, OeTta-, raMMa-usnydeHus. Peakiuu anbda-u Oera-
pacmaja
4.2 OmnsiTel Pesepdopaa mo paccestauro anbda-yactui. [Inanerapras Mmogens aToma
4.3 CocraB aroMHOTO sigpa. M30T0mnbI
4.4 [Tepuox momypacmaja aTOMHBIX SAEP
4.5 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apSJ0BOTO U MAaCCOBOTO YHCET
Qusuueckue sA61eHUs 6 npupode. €CTECTBEHHBIM paJMOaKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOAKTHUBHOE W3IIyU€HHE MPHUPOJIHBIX MHUHEPAJIOB,
JIeiCTBUE paJIMOAKTHBHBIX U3TYYCHUH Ha OPraHU3M YeIOBeKa
47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, HHAUBUAYAIbHBINA JO3UMETpP, Kamepa
Bunbcona, sinepHas sHepreTuka
TABJIMIIA 8
Kon .
HPOBEPAEMOro [TpoBepsiembie MPEAMETHBIE PE3YILTATEL OCBOCHHUS OCHOBHO
pesyibTaTa 00pasoBaTenbHON TPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
11 UCIIOJIb30BaTh N3YUEHHBIC TTOHITHS
19 pa3inyaTh SBJICHHS IO OMUCAHUIO MX XapaKTepPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIIHNX JaHHOE (PU3UIECKOE SBIICHHUE
pacro3HaBaTh TMPOSBICHUE W3YYCHHBIX (DU3WUECKUX SIBJICHUUH B
13 OKpYXKarolleM MHUpe, B TOM 4uciie GU3NYECKUE SIBICHUS B MPUPOJE,
IIPH 3TOM IEPEBOJIUTH MPAKTHYCCKYIO 3a/lady B y4eOHYIO, BBIICISTH
CYIIIECTBEHHBIC CBOMCTBA (MpU3HAKK) GUZNUECKUX SIBICHUN
OMHCHIBATh H3YYCHHBIC CBONCTBA Tel MW (DU3UYECKHE SBICHHUS,
14 UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO

TPaKTOBaTh  (PU3WYECKUH  CMBICT  HUCIOJB3yEMBIX  BEJIHMYUH,
0003HaYCHHS U SAMHUITBI U3UIECKUX BEIIMYUH, HAXOJAUTHh (DOPMYJIBI,




CBSA3BIBAIOIIME JIaHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTHUMH
BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(bu3NYECKUX BEINYUH

1.5

1.6

1.7

1.8

XapakTepu30oBaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U IPOLIECCHI,
UCIOJIb3YSl M3YYEHHBbIE 3aKOHBI, IIPU OTOM JaBaTb CIOBECHYIO
(GOopMyIMpPOBKY 3aKOHa U 3allUChIBaTh €ro MaTeMaTHYecKoe
BBIPaKECHHE

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldd NPaKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JOTHYECKHMX IIaroB ¢ IMOMOIIbI0 2 — 3 H3y4YEeHHBIX CBOMCTBA
bu3nUecKux sBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacu€THele 3afa4yd (omUparomuecs Ha cuctemy u3 2 — 3
YPaBHEHMI), HCHOJb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(du3nyeckue BEIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBMs 3a/a4u
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIBIATH HEJOCTAIOIIME WU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelleHus,, IPOBOJUTH pPacué€Thl M OLEHHBATh PEATUCTHYHOCTh
MOJTYYEHHOTO 3HaYeHUS (PU3NIECKOIN BETMUNHBI

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO PCIIWUTb IIPpU ITOMOIIU
(1)I/ISI/II-ICCKI/IX MCTOAOB, MCIIOJIB3Yysd OINMMCAHUC HCCIICAOBAHHA, BbIACIIATH
IMPOBECPACMOC IIPCAIIOJIOKCHUEC, OLCHUBATH IIPABUJIIBHOCTL ITOPAIKaA
MMPOBCACHUA HCCIICAOBAHWA, [ACJaTb BbIBOJAbI, HWHTCPIPCTUPOBATH
PE3YIIbTAThL Ha6J'II-OI[eHI/II\/’I " OIIBITOB

1.9

1.10

IPOBOJUTH OIBITHI 1O HAOMIOJCHUI0 (PU3MUECKUX SIBICHUH WU
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTaHOBKY M3
U30BITOYHOTO Habopa 00Opy/OBaHHUS, ONMUCHIBATH XOJ| OIBITA U €ro
pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIbI

IPOBOANTH TMPU HEOOXOIUMOCTH CEpUI0 TMPSAMBIX H3MEpPEHUH,
ompesieNsis CpeAHee 3HAUeHHE H3MepseMOil BelWuuHBbI ((POKyCcHOE
paccTostHue coOuparoield JUH3bI), 000CHOBBIBATH BBIOOpP crocoba
H3MepeHus (M3MEePUTENBHOTO Tpubopa)

1.11

IPOBOJUTH HCCIEOBaHUE 3aBHUCUMOCTEH (DU3NYECKHX BEJIMYUH C
MCIOJIb30BaHUEM IMPSMBIX M3MEPEHUM: IJIaHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUECKUX BEIUYMH B BHJAE TaOIHUIH
rpaduKoOB, JeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM MCCIIEOBAHUS

1.12

OPOBOJIUTH  KOCBEHHbIE  W3MEPEHUs  (U3UUECKUX  BEIMUMUH:
IUTAHUPOBATh U3MEPEHHs], COOUPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBINOJHATE HU3MEPEHHUs, CIEeays MPEUIOKEHHON WHCTPYKLHH,
BBIYHMCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJYYECHHBIE
pe3ynbTaThl C YUETOM 3aJaHHOU NOTPELIHOCTH U3MEPEHUM

1.13

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH mpu paboTe cC
J1a00paTOpHBIM 000pYyIOBaHUEM

1.14

pa3ianyaTh OCHOBHBIE NMPU3HAKH WU3YYCHHBIX (PHU3UUECKUX MOJETEH:
MaTepuagbHas TOuka, a0COMOTHO TBEPAOE TENO, TOUCUHBIH UCTOUHUK
CBETa, Jy4, TOHKAas JIMH3a, TUIAHETapHas MOJIEJb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO sJIpa

1.15

XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS HU3YUYEHHBIX NpHOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOpPOM HAa HX OMNMCAHMSI, HMCIOJIb3Ys




1.16

1.17

1.18

1.19

3HAHMA O CBOMCTBaX (HU3MYECKUX SBICHUHA U HEOOXOIMMBIE
¢du3nueckre 3aKOHOMEPHOCTH

UCIIOJIb30BaTh CXEMbl M  CXEMaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIbHBIX npuOopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB IMPH PEHICHUH Y4eOHO-TIPAKTHUECKUX
3a[a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUH B IIIOCKOM
3epKajie ¥ coouparolei TuH3e

OPUBOANUTH TPHUMEPHl (HAXOAWTH HH(OPMAIMIO O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B OBCEIHEBHOM
KU3HM g obOecriedeHusi 0Oe30macHOCTH Tpu  oOpalieHuu ¢
npuOOpaMy M TEXHHYECKHUMH YCTPOWCTBAMH, COXPAHECHUS 3/I0POBbS U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYKAIOIIEeH cpeie

OCYIIECTBIISATH MOUCK MHPOPMAITUU (PU3UIECKOTO COICPKAHUS B CETH
WutepHer, camocTosTenbHO (GOPMYyIUpys IOUCKOBBIA  3ampoc,
HAaXOJUTh TMYTH  ONPEACNICHUs]  JAOCTOBEPHOCTH  MOJIYYCHHOMU
uH(pOpMallMM Ha OCHOBE HMEIOMIMXCS 3HAHUM M JOMOJHUTEIbHBIX
HMCTOYHHKOB

UCTOJB30BaTh TPU  BBIOJIHEHWH YYEOHBIX 3aJaHWil  Hay4dHO-
MOMYJISIPHYIO JIUTEPATypy (DU3MYECKOro COAEpIKAHMsI, CIIPaABOYHBIC
Marepuanbl, pecypcbl cetu HTepHeT; BiIageTh NpuUEMaMu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBanuss WHGOPMAIMKA U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE NHMCbMEHHBIE U YCTHBIE COOOLIEHHS Ha
OCHOBEe HH(pOpPMallUM M3 HECKOJbKUX HMCTOYHHUKOB (PU3NYECKOIO
coJiepkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW MU
UCCJIEIOBATENIbCKOM  JAESITENbHOCTH, IpPU  3TOM  T'PaMOTHO
MCII0JIb30BaTh N3Y4YECHHBIN OHATUIHBIN anmapar U3y4yaeMoro paszena
GU3MKM ¥ CONMPOBOXKJATh BBICTYIUIEHHE Ipe3eHTalueld ¢ Yy4ETOM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB

1.21

MPYU BBIMOJHEHUN YYEOHBIX MPOEKTOB M MCCIENOBAHUN (PUINUECKUX
IIPOLIECCOB PACHPENENiITh 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIaHA
JIEUCTBUIM 1 KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATh COOCTBEHHBII
BKJIAJ B JIE€ATEIBHOCTH TPYIIbI, BBICTpAaMBaTh KOMMYHUKATHBHOE
B3aUMOJICHCTBUE, MIPOSBIISSI TOTOBHOCTH pa3peniaTh KOHMIUKTHI

Kon
paznena

Kon

9JICMCHTA

TABJIULIA 9

[IpoBepsiemble 3JIEMEHTHI COICPKAHUS

MEXAHU

YECKMUE ABJIEHUA

8.1

MexaHn4ecKoe JBHKEHHE. MaTepI/IaJIBHa}I Touka. Cucrema oTcuéra

8.2

OTHOCHTEILHOCTh MEXaHUUECKOT'O JABHKCHUA

8.3
8.4

PaBHOMEpHOE IPSIMOJIMHENHOE JBUKEHNE

HepaBHomepHoe  mpsimonuHeldHoe — aBwkeHue.  CpenHss ©
MTHOBEHHAsl CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUU

8.5

Yckopenue. PaBHOYCKOpEHHOE NPAMOJIIMHENHOE JBUKEHUE

8.6

CBoboauoe nagenue. OnwiTel [ anunes

8.7

PaBHOMEpHOE JBMKEHHE II0 OKpykHocTu. Ilepmon u yacrora




obparmenus. JInneliHast u yriaoBas CKopocTH. LleHTpocTpeMuTensHoe
YCKOpEHUe

8.8 [1epBerit 3akon HeroToHa

8.9 Bropoii 3akon HetoToHa

8.10 Tperuii 3akoH HeroToHa

8.11 [IpuHUHMI Cynepno3UIuu CUIT

8.12 Cwia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: cuiia TPEHHUS CKOJIbBKEHUS, CuUja TPEHHUS TIOKOS,
JIPYTHE BUJBI TPCHHUS

814 Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpEHHE
CBOOOZHOIO MaJACHUS

815 JBuxenne ranet Bokpyr Connia. IlepBast kocMudeckasi CKOPOCTb.
HesecoMocCTh 1 neperpysku

8.16 PaBHOBecue marepualibHOI TOUKU. AOCOIJIFOTHO TBEPOE TEIIO

8.17 PaBHOBecue TBEPAOro Tena C 3aKPEIUIEHHOW OChKO BpAICHHS.
MowmenT cuinsl. LienTp Tsoxectu

8.18 Nmnyinbce Tena. M3menenne umnyibca. UIMmynbc cuiibl

8.19 3aKOH COXpaHCHHSI HMITYJIbCA

8.20 PeakTuBHOE ABMXKEHUE

8.21 Mexanunyeckas paboTa U MOIIHOCTb

8.22 Pabora cui TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUM U paboThl

823 [ToreHnuanbHas DSHEpPrus Tena, MOAHITOTO HaJ TOBEPXHOCTHIO
3emiu

8.24 [ToTeHunanbHast SHEPrUs CXKaTON NPYKUHBI

8.25 Kunernyeckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEeHHUsI MEXaHHUECKOW YHEPTUU
[TpakTideckue pabOThI:

OmnpeneneHue cpegHel CKOPOCTH  CKOJbXKEHHs Opycka WiIn
NBIDKCHUS [IapuKa 10 HAKIOHHOW IUiockoctd. OmpeneneHue
YCKOpPEHUS Teja MPU PaBHOYCKOPEHHOM JBWIKEHUH MO HAKIOHHOMN
TUTOCKOCTH.

HccnenoBanwe  3aBUCHMOCTH ~ TYTH ~ OT  BpEMEHH  TIpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJlbHOW CKOPOCTH.

8.27 [TpoBepka THUIOTE3bI: €CIM MPU PAaBHOYCKOPEHHOM JBHXEHHMU 0e3
HAYaIbHON CKOPOCTH ITyTH OTHOCSATCS KaK Psii HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OJIMHAKOBBHI.
HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJBKEHHS OT CHIIBI
HOopManibHOTO jaaBieHusa. OmpeneneHune kod(h(uIMEeHTa TpeHUs
ckonpxkeHusa. OnpeneneHne KECTKOCTH NPYyXUHBL. OmnpeneneHue
paboThl CHIIBI TPEHHs] TPH PABHOMEPHOM JABM)KCHHUH Tella 110
TOPU30OHTAIbHOM  moBepxHocTH. OmpeneneHne pabOThl  CHIIBI
YIPYTrOCTH MPHU MOABEME Ipy3a C UCHOIH30BAHUEM HETIOABIKHOTO U
IMOJABMKHOTO OJIOKOB

8.28 dusnueckue SBICHUS B MPUPOJE: NMPWIUBBI M OTIWBBI, JBHKCHHE




maHeT COJIHEYHOM CHCTEMBbI, PEAKTUBHOE JIBM)KEHHME IKUBBIX
OpPraHu3MOB

TexHuueckne yCTPOMCTBA: CIMAOMETP, JATYUKH IOJIOKEHHUS,

8.29 pPacCcTOSHUSL U YCKOPEHHUSI, PAKEThI
MEXAHUWYECKUE KOJIEBAHHMA 11 BOJIHBI

91 KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUIl:
MepHoJI, YaCTOTa, aMIUIUTY/1a

92 MareMaTnyeckuii ¥ IPYKUHHBIN MasTHUKU. [IpeBpaluenue sHepruu
pH KoJiebaTeabHOM JABMKEHUU

9.3 3aryxatomue Konebanus. Bernyxnennsie konedanus. Pesonanc
MexaHu4yeckrue  BOJIHBI. CpoiicTBa  MEXaHMYECKHX  BOJIH.

9.4 [IpononpHbIe W TONEpeYHble BOJHBI. J{JIMHA BOJHBI U CKOPOCTH €&
pactpocTpaHeHus. MexaHMuecKHue BOJIHBI B TBEPIOM  TeIe,
ceiicMHYecKHe BOJHbI

9.5 3Byk. ['poMKOCTh 1 BbicOTa 3BYKa. OTpakeHue 3ByKa

9.6 Wudpa3Byk u yiabTpa3Byk
[TpakTrueckue paboThI:

9 Ormpeznenienre 4acTOThl M TEpPUOAA KoJIeOAaHWH MaTeMaTU4eCKOro

MasiTHUKA.
Onpenenenre YacTOThl W Mepuoja KoJeOaHWil MIpPYKUHHOTO

9.7 MasTHUKA
WccnenoBanue 3aBUCMMOCTH MepUoja KoJeOaHUi MOABEIIEHHOTO K
HUTHU Tpy3a OT JJMHBI HUTH. MccaenoBaHue 3aBUCMMOCTH MepUoaa
KoJeOaHui MPYXKMHHOTO MasiTHUKa OT Macchl Tpys3a. [IpoBepka
HE3aBHCUMOCTH Tepuojia KoneOaHui rpysa, MOJABEIICHHOTO K HUTH,
OT MacChl Tpy3a M XECTKOCTH TPYXKUHBI. M3MepeHue yCKOpeHHs
CBOOOJHOTO MAJACHHUS

98 duznueckue ABJEHHS B MPUPOJIE: BOCTIPUATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMHU, 9XO

99 TexHU4YeCcKne YCTpPOWCTBA: 3XOJIOT, HUCIONb30BAaHUE YIbTpa3ByKa B
OBITY ¥ TEXHUKE

DJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMATHUTHBIE BOJIHBI

101 DJIEKTPOMAarHuTHOE IToJIe. ODJEKTPOMArHUTHBIE BOJHBI. (CBoOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH

10.2 [IIkasa 3J1IEKTPOMAarHUTHBIX BOJIH

103 3J‘Ief(TpOMaI‘HI/ITHa$I npupona csera. CkopocTb cBeTa. BomHOBBIE
CBOMCTBA CBETa

10 [TpakTudeckue paboThI:

10.4 .
N3yueHne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C  IOMOIIBIO
MOOUIIBHOTO TenedoHa

105 dusnueckre SBICHUS B TPUPOJE: OHOJOTUYECKOE JIeHCTBHE
BUJUMOTO, YIBTPA(QHOIETOBOTO U PEHTITC€HOBCKOTO M3TyICHHIA

106 TexHu4yecknue yCTpOMUCTBA: UCIOJIb30BAHUE JIEKTPOMArHUTHBIX BOJIH

VIS COTOBOM CBS3HU




CBETOBbBIE ABJIEHWA

11.1 JlyueBast mosiens cBera. MIcTOUHMKHM cBETa

11.2 [IpssMonuHEITHOE pacipocTpaHEHHUE CBETa

11.3 Otpaxkenue cBeta. [mockoe 3epkano. 3aKoH OTpaKEHUs CBETa

114 [Ipenomnenue cBeta. 3akoH mpeinomiieHuss cBera. [lomHoe
BHYTpPEHHEE OTPAKEHUE CBETA

11.5 JIunza. Xop srydeit B IMH3E

11.6 Onruueckas cuctema GoToarmapara, MUKpPOCKOIIa U TEJIeCKoma

11.7 I'a3 xkak ontuyeckas cucrema. bim3opykocTs U JaTbHO30PKOCTh

118 Paznoxenune 6emoro ceeta B cnektp. OnbiTel HetoToHa. CrioskeHue
CIEKTpaJIbHBIX 1[BeTOB. [lucnepcus ceera
[TpakTudeckue pabOTHI:
HccnenoBanue 3aBUCHMOCTH YIJla OTPa)K€HHUs CBETOBOTO JIy4ya OT
yriia najeHusl.
W3ydyeHne XapaKTepUCTHK HW300paXEHUS TpeaMeTa B IUIOCKOM

11 3epKalle.

HccnenoBanue 3aBUCMMOCTH yIJia MIPEIOMIICHUSI CBETOBOT'O JIy4a OT

119 yria MmaJicHusl Ha TPAHUIIC «BO3JIYX — CTEKIION.
[Tomryuenue n300pakeHUll ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Onpenenenne (POKYCHOTO PpAcCTOSHUS H  ONTHUYECKOW  CHIIBI
coOMparoIIel TUH3HI.
OMBITHI IO PA3JIOKCHHUIO OEJIOTO CBETA B CIIEKT.
OnBITH 1O BOCTIPUATHIO IIBETA MPEIMETOB MPU HUX HAOIIOIEHUU
4yepe3 1BETOBbIE (DUITBTPHI
duznueckue sBieHUS B npupoje: 3arMennsi ConHua u JIyHbl, 11BeTa

11.10 TeJ, ONTHYECKUE SBJIECHUs B aTMmocgepe (1Ber Heba, pedpaxius,
paayra, MUPax)

11.11 TexHu4yeckne yCTpOMCTBA: O4YKH, TEPHUCKON, QoToammapar,
ONTHUYECKUE CBETOBOIBI

KBAHTOBBIE SBJIEHW A

121 OmneiTel Pezepdopna u mmanerapHas Moaenb atoma. Mojenb aToMma
bopa

122 Hcnyckanne u moriomieHue cBera atomoM. KBaHThl. JInHeluaTbie
CIIEKTPBI

12 12.3 PanmoaktuBHOCTh. Anb(a, 6eTa- 1 raMmma-u3TydeHHs

124 Crpoenue aroMHoOro sjapa. HykioHHas MoJens aTOMHOTO sjipa.
H30T0mEI

125 PannoaktuBHble mTpeBpameHus. llepuox monypacnaga aTOMHBIX
snep

126 SAnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsiIOBOTO U MacCOBOTO
qyucen




12.7 DHeprus CBsI31 aTOMHBIX sijep. CBs3b MACChl U SHEPTHH

128 PG?KI_[I/II/I cuHTe3a U nenenus snep. Mcrounuku sHepruu ConHIa U
3BE3]

12.9 Snepnas oSHepretuka. JleWicTBUE paJMOAKTUBHBIX H3JIy4CHHUHM Ha
JKUBbIE OPraHU3MbI
[TpakTiueckue paboThI:
Habiro1eHue CIUIOMIHBIX U JINHEHYAThIX CIIEKTPOB U3JIy4EHUS.

12.10
HccnenoBanue TpPEKOB: M3MEPEHUE HOHEPrUM  4YaCTULBl 110
TOpPMO3HOMY TTyTH (110 (hoTorpadusim).
W3mepenue paanoakTuBHOro GhoHa
duznyeckue SIBICHUA B MPUPOJAE: €CTECTBEHHBIH paJlOaKTHUBHBIM

1211 ¢on, KOCMUYECKHE IIY4H, PajMOAKTUBHOE M3JydeHHE NPUPOIHBIX
MUHEPAJIOB, ACWCTBHE PAAMOAKTUBHBIX H3IYYCHHH Ha OpraHu3M
YesoBeKa

1912 TexHuueckue  yCTpOWCTBA:  CIEKTPOCKOIN,  WHIUBUAYATbHBIN
JIO3UMETp, KaMepa Buibcona

TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne
/o

HaumenoBanue pa3nenos

" TEM IIPOIrpaMMbl

Komnmuectso yacoB

TpakTn OnekTpoHHbIe (IU(POBHIE)
Beero KonTtponen yeckue | ©0Da30BATEIBHBIE PECYPCHI
ble paboThI
paboThI

Pasznen 1. ®usuka u ee posiab B MO3HAHUN OKPYKAIOIIErO MUPa

®u3uka — HayKa o

bu6aunorexa ®I'UC «MOS

1.1 HOHDOE 2 mikosiay — lesson.academy-
pHpoz content.myschool.edu.ru/03/07

®dusuka, 7 kimacc, PI'AOY

1.2 | dusznueckue BEINYNHEL 2 1 JIIO «Axanemus
MuHnpocsenienust Poccun»

13 EcrecTBeHHO-Hay4HBIN 2 1 bubnnorexa [JOK

" | MeTOX MO3HAHUS https://m.edso0.ru/7f416194
Hroro 1o pasneny 6

Paznen 2. IlepBoHavyanbHbIE CBEIEHUSI O CTPOCHUH BEIIIECTBA

2.1 | Ctpoenue BemiecTBa 1
29 Il;;mce(:)ﬂlgeif o qac 2 1 but6mmoreka [IOK
4 | B34UMOJICHCTBHC HacThi https://m.edso0.ru/7f416194
BEIECTBA



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

ArperaTHLIe COCTOsAAHUA
BCIICCTBA

®usmka, 7 k1ace, PI'AOY
HIIO «Akamemust
Munnpocsenienust Poccun»

Uroro no pazgeny

5

Pasnen 3. JIBmkeHue u B3aUMO.I

elicTBUE TEN

bu6nuoreka [IOK
3.1 | Mexanmieckoe asixenne | 3 https://m.edso00.ru/7f416194
32 Wuepuus, macca, 4 1 bu6nmoreka [IOK
" | WI0THOCTH https://m.edso00.ru/7f416194
bu6nmoreka [IOK
3.3 | Cuna. Buwt cun 14 2 https://m.edso00.ru/7f416194
Uroro no pazueny 21

Paznen 4. JlaBnenue TBEpAbIX TE, )KUIKOCTEH U Ta30B

JaBnenue. llepenaua

®wusmka, 7 knace, PI'AOY

4.1 AIaBIICHHI TREPBIMH 3 JIIO «Axamemust
TenaMHu, JXUIKOCTIMH 1
Munnpocsenienust Poccuny»
raamu
bubmuorexa [JOK
4.2 | Napnemne xcnkocTn > https://m.edso0.ru/7f416194
bubmmoteka [IOK
4.3 | Atvocepuoe nasrenue |6 https://m.edsoo.ru/7f416194
4.4 iﬁiﬁiﬁﬁiﬁ”ﬁé’ﬁiﬁ& 7 3 bubmmorexa LIOK
' https://m.edsoo.ru/7f416194
HHX TEJIO0
Wroro no pazneny 21
Paznen 5. PaboTa u MOIIHOCTE. DHEprus
bubmmoreka [IOK
5.1 | Pabora m mommocts 3 ! https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
5.2 | pocThie Mexanu3MEL > ! https://m.edso0.ru/7f416194
bu6nuoreka [IOK
53 | Mexammeckas sueprus |4 ! https://m.edso0.ru/7f416194
Wroro no pazueny 12
IToBTOpEeHuE 3
OBIIEE KOJIMYECTBO 68 12

YACOB I10 [TIPOI'PAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KIIACC

Ne | HammenoBanue

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

n/ |pasgelnoB MTeM | Beer Koutposbhbl | [IPaKTHYECKH | gfpasoBaTebHbIe pecypebl
| HporpaMmbl 0 e paGoTbl e paGoTbl
Pa3gen 1. TensioBbIe sIBJICHUS

Crpoctie 1 bubmuorexa PI'UC «Mos
11 | cn (I))ﬁCTBa 7 mkoja» — lesson.academy-

' content.myschool.edu.ru/03/0

BEIlECTBA 8

TelUIOBLIE ®dusnka, 8 knacc, PI'AOY
1.2 HDOLECCH] 21 1 5 HITO «Axanemus

port Munnpocgemenus Poccumn»

Htoro no pazneny 28

Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS

DNEeKTpUYECKUE
3apsbl. ®dwusuka, 8 knacc, PI'AOY
2.1 | 3apspkeHHble Tena |7 1 AIIO «Akanemus
U UX Munnpocsenienus Poccun»
B3aNMOJICHCTBHE
ITocTostHABIM ®dwusuka, 8 knacc, PITAOY
2.2 | aMeKTpUICCKUI 20 2 7 JITO «Axanemus
TOK Munnpocsenienus Poccunm»
23 MarnuTtHsie 6 1 15 bubnmuoreka [JOK
"~ | aBIIEHUSA ’ https://m.edso0.ru/7f416194
24 DneKTpoMarHuTHa 4 bubnunoreka [JOK
" | g MHIYKIAS https://m.edso0.ru/7f416194
Hroro no pazneny 37
IToBTOpEeHuE 3
OBIIEE
KOJIMYECTBO
YACOB IIO 68 4 145

I[TPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

9 KIIACC

KoaudecTBO 9acoB

Ne | HammeHoBaHHe
/ DJIeKTpOHHbIe (LM (POBHIe)
T | PASACTOB MTEM | Beer | KonTpoabnbl | [IpakTHYECKH | oGpazoBaTenbHbIe pecypebl
| HporpaMmbl 0 e paboThl e pa6oTbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHuueckoe bubnuorexa PI'UC «Most
1 1 |/BHOKEHHE H 10 1 mkosa» — lesson.academy-
"™ | cioco0bI ero content.myschool.edu.ru/03/0
OIHMCAaHU 9
BaanMoLeHCTBIE ®usnka, 9 knace, PI'AOY
1.2 . A 20 1 3 HITO «Axanemust
Munnpocsemenus Poccum»
3AKOHEL ®usnka, 9 knace, DI'AOY
1.3 COXDAMCHI 10 3 HITO «Axanemust
p Munnpocsemenus Poccum»
Hroro 1o pasneny 40

Pa3zgen 2. MexaHu4ecku

€ K0JIe0OAHHUA U BOJTHBI

Mexannueckue

®usnka, 9 k1ace, PI'AOY

2.1 7 3 HITO «Axamemust
KOJIEOaHU
Munnpocseuienust Poccun»
MexaHnIecKiie ®usnka, 9 k1ace, PI'AOY
2.2 8 1 3 HITO «Axamemust
BOJIHBL. 3BYK
Munnpocseuenus Poccun»
Uroro no pazneny 15

Pa3nen 3. DiekTpoMarnuTHoe

MOJI€ M 3JIEKTPOMArHUTHBIC BOJIHBI

DNIEKTPOMArHUTHO

. Honepﬁ dusuka, 9 kiace, DTAOY
3.1 6 2 JIIO «Axamemus

ANEKTPOMATrHUTHBI

Munnpocsenienust Poccun»

€ BOJIHBI
Htoro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

3aKOHBI ®dusuka, 9 xkimace, DI'AOY
4.1 | pacnpoctpaHeHus: |6 2 A0 «Axkanemus

CBETa Munnpocsenienust Poccuny»

JInH3E 1 ®usuka, 9 kimace, DI'AOY
4.2 | ortueckue 6 3 JIIO «Axamemus

PpUOOPHI

Munnpocsenienust Poccuny»




Paznoxenue

®usmka, 9 k1ace, PI'AOY

4.3 | 6esoro ceera B 3 2 HITO «Axamemust
CIIEKTp Munnpocseunienus Poccun»
Wroro no pazueny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
Ucnyckanue u ®dusuka, 9 kimace, PI'AOY
5.1 | morsomenue ceera | 4 1 HITO «Axamemust
aTOMOM Munnpocseunienus Poccun»
CrboeHIe ®usmka, 9 knace, PI'AOY
5.2 P 6 1 HITO «Axamemust
aTOMHOTO si/ipa
Munnpocsenienust Poccuny»
®usnka, 9 knace, PI'AOY
5.3 | SAnepublie peakuun | 7 1 AIO «Axanemus
Munnpocsemenus Poccum»
Htoro no pazneny 17

Pa3nes 6. [loBTOpuTe1bHO-00001IAI0IM I MOYJIb

6.1

[ToBTOpEeHue u
000011IEHNE

coZiep KaHus Kypca
¢u3uku 3a 7-9-i
KJ1acc

®usnka, 9 knace, PI'AOY
HITO «Axanemust
Munnpocseuenus Poccun»

Hroro no pazneny

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102

27
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