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Pabouast nporpamma no ¢gusnke
HA YPOBEHb OCHOBHOI'0 00111ero o0pa3zoBanus (s 7-9-X KJ1accoB)

IHosscHuTEABbHAA 3AIIMCKA

Pabouvas mporpamma 1o (u3nKe Ha YpOBEHb OCHOBHOT'O OOIIEro 00pa3oBaHUs IS
obyuatomuxcst 7-9-x kimaccoB YOY «Benga» pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMMU:

o  ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

o mnpuka3za Munnpocsenierus ot 31.05.2021 Ne 287 «O06 yrBepxaeHun
(denepaabHOro rocy1apCTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO
o011ero 00pa3oBaHUAY,

o mnpukaza Munmnpocsemienus ot 18.05.2023 Ne 370 «O6 yTBep:kaeHuu ¢eaepaibHoi
00pa3oBaTeNbHON MPOrPaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHUs,

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu lopsaka
OpraHu3alliH U OCYIIECTBIICHHS 00Pa30BATEIBHON NEATETLHOCTH 110 OCHOBHBIM
00111€00pa30BaTEIbHBIM ITPOrpaMMaM — 00pa30BaTEIIbHBIM ITPOrPaMMaM
Ha4aJIbHOTO OOIIIETr0, OCHOBHOT'O OOIIETO M CPEHEro 001Iero 00pa3oBaHus»,

e KOHIIEMIIMYU TIpenoJaBanus yueOHoro npeamera «Dusnkay;

o KoMIUIeKCHBIM TUTAHOM MEPOTIPUSTHIA MO MOBBIIICHUIO Ka4eCTBAa MATEMATUYECKOTO
U €CTECTBEHHO-HAy4YHOTO 00pa3oBanus Ha repuos g0 2030 roxa;

o CII2.4.2.4283-26 «CaHuTapHO-3IUAEMUOIOTHYECKHE TPEOOBAHMS K OPTaHU3AIUSIM
BOCTIUTAHMS U O0YYEHUs, OTABIXA U 03[JOPOBIICHUS ACTEH M MOJIOJICKI,
YTBEPKJICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUTapHOro Bpaya ot 02.06.2026 Ne
19;

o CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBaHUS K 00ECIIEUCHHIO
6e3omacHocTH U (M) O€3BPEAHOCTH TS YeoBeKa (PaKTOPOB CPe/Ibl OOUTAHUSY,

YTBEP)KJIECHHBIX TOCTAHOBJIEHUEM IJIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2.

Pabouas nporpamma opreHTHpOBaHa Ha L[€€BbIE TPUOPUTETHI, CHOPMYIUPOBAHHbBIE B
¢benepanbHO pabodeil mporpaMMe BOCIIUTaHUA U B pabouelt mporpamMme BocnuTanus YOY
«Benna».

[IporpamMma no pu3suke Ha ypoBHE OCHOBHOT'O OOIIIET0 00pa30BaHusl COCTAaB/IEHA HA OCHOBE
MOJIOKEHUN U TpeOOBaHUHN K pe3ylbTaTaM OCBOEHHS Ha 6a30BOM YpPOBHE OCHOBHOM
oOpazoBarenbHOM TTporpammel, npeAcTaBieHHBIX B PI'OC OO0, a Takxe ¢ yueToM
benepanbHOi pabodei mporpaMMbl BociuTanus 1 KoHuenum npenogaBanus yaeOHOro
npeamera «Pusukar.

ConeprxaHue mporpamMMsl 1o (pU3MKe HaIpaBiIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH O0YyYarOIINXCs U OpraHU3alMI0 U3yueHus! (U3UKH Ha JesITeIbHOCTHON OCHOBE.
B nporpamme 1o ¢pu3nke yUUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO IIPEMETa B pealn3aluu
tpedoBanuit ®I'OC OOO K MmIaHUPYEMbIM JINYHOCTHBIM U METaPEeIMETHBIM pe3yabTaTam
00y4eHHUs, a TAKXKe MEXKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YU4EOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOT'O 00IIIET0 0Opa30BaHMUs.
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[IporpamMma o u3uke ycTaHaBIUBAET pacipeieicHre yaeOHOro MaTepraa o rojam
o0yuenus (10 Kjaccam), IpeaiaracT MPUMEPHYIO TOCIEI0BATEILHOCTD H3YUCHHS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO CONECPIKAHUS U yUETEe BO3PACTHBIX
0COOEHHOCTEHN 00yJarOIITXCS.

ITporpamma no ¢u3nke pa3paboTaHa C LEIbI0 OKa3aHUS METOANYECKOM IIOMOLIM YUYUTEIIO B
co3laHuu paboueil mporpamMmel 0 y4eOHOMY MPEIMETY.

®du3uKa SBISETCS CUCTEMOOOPA3yIOIIUM Ui €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOIIECCOB U SIBJICHUHN, H3y4aeMbIX XUMHEH,
Ouosoruei, actpoHomMuel U Gpu3NYECKOi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-
HAYYHYIO KapTUHY MHUPA, IPEJI0CTABIAET Hanboiee sicHble 00pa3iibl MPUMEHEHUSI HAy9HOTO
METO/1a TIO3HaHUsI, TO €CTh CII0C00a MOJIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Oj1Ha W3 TJIaBHBIX 33724 (PU3UIECKOTr0 00pa30BaHUs B CTPYKTYpE 0OIIEro oopa3oBaHuUsI
COCTOWT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW 'PAMOTHOCTH U MHTEpEca K HayKe y
o0yJarommxcs.

I/IsyquI/Ie (I)I/ISI/IKI/I Ha 0a30BOM YPOBHEC IIpEATIOIaracTt OBJIaACHUC CICAYIOIINMU
KOMIICTCHTHOCTAMH, XapaKTCPUIYIOIMMU €CTCCTBCHHO-HAYYHYIO 'PaMOTHOCTh.

e HAY4YHO OOBSACHATH SIBJICHUS,

e OICHHMBATH U IIOHUMATh 0COOCHHOCTU Hay4YHOT'O UCCIICAOBAHMA,

e HHTCPIPETUPOBATH JAHHBIC U HCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JJIS1
IMOJIY4YCHH A BBIBOAOB.

Henu uzydyenus: Gu3uku Ha ypoOBHE OCHOBHOTO 00111eT0 00pa30oBaHus ONPEIeTICHbI B
Konnenmun npenonaBanus yueoHoro npeamera «dusnkay B 00pa3zoBaTeNbHbBIX
opranuzanusax Poccuiickoit @enepaiuu, peain3yronmx OCHOBHBIE 001Ie00pa30BaTeIbHbIE
MIPOTrpaMMBI.

ean n3ydyenus pusuku:

nproOpeTeHne HHTEpeca U CTPEMIICHUS 00YJaIONINXCsl K HAYIHOMY H3yYCHHIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX COCOOHOCTEI];
pa3BUTHE MPEICTABICHUN O HAYYHOM METO/I€ TIO3HAHUS U (HOPMUPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPY/KAIOLUM SIBIICHUSIM;

(dbopMHpOBaHKE HAYIHOTO MUPOBO33PEHHUS KaK PE3yJIbTaTa U3Y4EeHHUsI OCHOB
CTPOEHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3HUKH,

(dbopMHIpOBaHKE TIPEACTABICHUHN O PO PUIUKH JIJTsl PA3BUTHS IPYTUX
€CTEeCTBEHHBIX HayK, TEXHUKU M TEXHOJIOTHi;

pa3BUTHE MPEJICTABICHUI O BO3MOXKHBIX cdepax Oyayien nmpodeccnoHanbHON
JeSITeIbHOCTH, CBS3aHHOMN C (PU3MKOM, MOATOTOBKA K JAJIbHEHIIEMY 00y4eHHIO B
STOM HalpaBJICHUH.

JlocTukeHue 3TUX Lelel MporpaMMsbl 1o (GU3HKE Ha YPOBHE OCHOBHOTO 00ILIEr0o
o0pa3zoBaHMs 00ecneunBaeTCs PelICHHEM CIISAYIOUINX 3a1a4:

e TMpUOOpEeTeHHE 3HAHUN O TUCKPETHOM CTPOEHUM BEIIECTBA, O MEXaHUUYECKHUX,
TEIJIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUAX,
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e TMpHOOpETeHHE YMEHHUH OMHUCHIBATh U OOBACHATH (PU3HUECKUE SBICHUS C
UCIIOJIb30BaHUEM OTYUYCHHBIX 3HAHUH;

e OCBOEHHE METOJIOB PELICHHSI MPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHHEM
Gu3YeCKUX MOJIeNIeH, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUI HAOIIONATH MPUPOIHBIC SBICHUS U BBITOIHATH OIBITHI,
71a00paTOpHbIE PAOOTHI U AKCIIEPUMEHTAIILHBIE HCCIIEIOBAHUS C HCIIOIb30BAaHHEM
U3MEPUTENBHBIX TIPHOOPOB,;

e OCBOCHHE ITPUEMOB paboThI ¢ HHopManuei GU3NIECKOro CopepKaHus, BKIIIOYas
UH(OPMALIHIO O COBPEMEHHBIX JOCTIKEHUIX (QU3UKH, aHAIN3 U KPUTHIECKOE
OlLlIeHMBaHME MH(OpMAINH;

e 3HAKOMCTBO cO cpepamu PO(HeCCUOHATBLHOU e TEIILHOCTH, CBSI3aHHBIMU C
(GU3HUKO, U COBPEMEHHBIMH TEXHOJIOTUSAMH, OCHOBAaHHBIMU Ha JOCTHIKEHHSIX
¢u3nveckoil HayKH.

Ha uzydenue ¢pusuku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOTO 0O0IIET0 00pa30BaHuUs
orBoautcs 204 yacoB: B 7-M Kiacce — 68 yacos (2 yaca B Hezieno), B 8-M kiacce — 68 yacos
(2 gaca B Hezento), B 9-M kitacce — 68 vaca (2 yaca B HeJleI0).

[Ipennaraemslii B mporpamme 1o ¢pu3uke rnepeueHs 1a00paTOpHbIX PadOT U OMBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, YIUTENb AeJacT BEIOOp MpoBeIeHHs Ja00paTOPHBIX padoT U
OTIBITOB C YY4E€TOM MHIUBUAYATbHBIX OCOOCHHOCTEN 00y4aromuXCs, CIIUCKa
SKCIIEPUMEHTAJIbHBIX 33JaHU, Ipe/iJlaraéMblX B paMKaX OCHOBHOI'O TOCYJJapCTBEHHOI'O
JK3aMeHa Mo (PU3UKE.

J1a peanuzanuy mporpaMMbl UCTIONIB3YIOTCA YU€OHUKH, JOMYIEHHBIE K UCIIOJIb30BAHUIO
MIPU peai3alii UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTALIUI0 00pa30BaTEIbHbIX MPOTrpaMM
Ha4yaJbHOTO OOIIEro, OCHOBHOT'O OOIIET0, CpeIHEro 00IIero 00pa3oBaHus OPraHU3alUsIMH,

OCYIIECTBIISIOMUMH 00pa30BaTEIbHYIO ACITEIHHOCTD, MPUKa30M MUHIIPOCBEIICHUS OT
22.06.2026 Ne 436:

du3suka: 7-i kiaacc: 6a30BbIi YpOBEHb: yueOHHK; 3-¢ U31aHue, nepepadoTanHoe/
[Meppikun M.M., BanoB A.U., AkiionepHoe o0riectBo «l31aTesnbeTBO
"[Ipocsemienune"y;

dusuka: 8-if kiacc: 6a30BbIl YpOBEHb: yUeOHHUK; 3-€ HU3IaHue, epepadoranHoe/
[Tepbimkun Y. M., Banos A. U., AkunonepHoe obmectBo «M3narenscTBo
"IIpocsemenue" »;

dusnka: 9-i kiacc: 6a30BbIi YPOBEHb: yueOHHUK; 3-¢ U3aHue, nepepadboranHoe/
ITeppimkun U. M., I'yrhuk E. M., BanoB A. U. u npyrue, AKiimonepHoe
obmectBo «M3narenscTBo "IIpocBemienue™y;

o <, >

3J'ICKTpOHHBIe 06pa3OBaTeJ'ILHBIC PECYPChI, JOMYIICHHBIC K UCITOJIb30BAHUTIO IPHU pCaIn3aliuu
HMCIOIUX I'OCYJAPCTBEHHYIO AKKPCAUTALIUIO 06p330BaTeJ'IBHI)IX mporpamMm Ha4ajJlbHOI'O

00111er0, OCHOBHOT'O OOIIETr0, CpeAHEro 00Iero oopazoBaHus MpukazoM MHUHIIPOCBEIIEHUS
ot 25.08.2026 Ne 591:

e DNeKTpOHHBIN 00pa3oBaTenbHBIN pecype. Pusnka 7 kmacc OO0 «9K3AMEH-
MENAY;,

e AnanTtuBHBIN KOMILIEKC 10 ¢usuke 7 kinacca OO0 «AI-CMAPT»:

e Ousuka, 7-9 xmaccel TAOY BO MI'TTY;
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Coaep:xanue y4eOHOro nmpeamera

/-1 KJIacc
Pa3nen 1. ®u3uka u ee poJib B MO3HAHMHU OKPY:KAIOIIEro MUpa.

dusuka — HayKa O IIpupoac. SIBmenus IIpUpOALbI. du3nyeckue SIBICHU. MEXaHHUYCCKHEC,
TCIUIOBBIC, SJICKTPUUYCCKUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC.

®dusnueckue BeauuuHbl. M3mepenue ¢pusznyeckux Benuuut. Guznyeckre npubopsl.
[TorpemnocTs n3MepeHuid. MexayHapoaHas CUCTEMA €ANMHULL.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAYKU U3Y4aroT Npupoy. EcrecTBeHHO-HAY4HbII
METO/ [T03HaHMA: HAaOJ0IeHUE, TIOCTAHOBKA HAyYHOI'O BONPOCA, BBIABUKEHHE IMIIOTE3,
HKCHEPUMEHT 0 IPOBEPKE THIIOTE3, 00BSICHEHNE HAa0II01aeMoTo siBiieHus. Onucanne
(U3NYECKUX SIBICHUH C TOMOIIBIO MOJENEH.

JdeMmoHcTpamum.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUUECKUE, MArHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®duznyeckue NpubOpPHI U MpoLeypa NPsSMbIX U3MEPEHUH aHAJIOTOBBIM U LIU(PPOBBIM
npudopom.

JlaGopaTopHble paGoThI U ONBITHI.

Onpenenenre HEeHbl JeJIeHUs MIKaIbl HK3MEPUTEIBLHOTO MPHOOpA.

N3mepenne paccTosHUMN.

N3mepenue o0beMa KUAKOCTU U TBEPJOTO TENIA.

Omnpenenenre pa3sMepoB MalbIX TEN.

W3mepeHue TeMnepaTypsl Ipy HOMOIIY KUAKOCTHOIO TEPMOMETpA U JaTYUKa
TeMIIEPATyPBHL.

6. IIpoBeneHue ucciae0BaHMs MO MPOBEPKE TMITOTE3bI: AATBHOCTH MOJIeTa IapUKa,
MYIECHHOT'O TOPU30HTAJIBHO, TEM 60J'II)IHG, yeM 00JIbIIIE BEICOTA IMyCKa.

agrwnE

Paznen 2. HepBOHa‘{aJ'leble CBE€ICHUA 0 CTPOCHHUM BelleCTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, X pa3Mepbl. OMbITHI, 1OKa3bIBAOIINE
JIMCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne yacTul BeniecTBa. CBsA3b CKOPOCTH ABUKEHUS YaCTHI] C TEMIIEPATYPOH.
BpoyHoBckoe nBmxenue, muddysus. BzanmoneiictBie 4acTull BelecTBa: NPUTSKEHUE U
OTTAJIKUBAHUE.

AFpCFaTHBIe COCTOsIHMA BEIICCTBA. CTPOCHHUE I'a30B, )KI/I)IKOCTGf/i H TBEPABIX
(I(pI/ICTaJ'IJ'II/ILICCKI/IX) Tea. B3aumMocBs3b MCKAY CBOMCTBaMH BCIICCTB B PA3HBIX arperaTHbIX
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COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIN
BO/JIbI.

JdemoHcTpauuu.

1. HaGnropenne OpOyHOBCKOTO JBHKCHUS.

2. Habmonenue nuddysun.

3. HaGumoneHue ssBICHNUN, OOBSICHSIIONIMXCS IPUTHKCHUEM HIIH OTTAJIKHBAHUEM
YaCTHI] BEIIECTBA.

JlabGoparopHbie padoThI M ONBITHI.

1. Ormenka quaMeTpa aToMa METOAOM psiioB (C Ucmoib3oBanueM hororpaduii).
2. OmbITHI 110 HAOTIOACHHUIO TEIIJIOBOTO PACITUPEHHUS Ta30B.
3. OmbITHI 10 OOHAPYKECHUIO JICHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSHKCHUSI.

Pasnen 3. /IBu:keHre U B3aUMO/IeiiCTBHE Tel.

Mexanuueckoe 1BukeHue. PaBHoMepHOe U HepaBHOMEpHOE JiBUKeHue. CkopocTs. CpenHsis
CKOPOCTB IIpY HEPAaBHOMEPHOM JBMKEHHMH. Pacder IyTu 1 BpeMEHU JABUKCHUS.

SIBnenue nHepuMH. 3aKOH MHEPLMH. B3auMoaeicTBye Te Kak IPUUMHA U3MEHEHUS
CKOpPOCTH JIBUKEHUS Tell. Macca Kak Mepa uHepTHocTH Tena. [lnotHocTs BeniecTBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €JMHULIE 00beMa BEILECTBA.

Cuna xak XxapakTepucTHKa B3auMoercTBus Ten. Cuia ynpyroctu u 3akoH ['yka. 3smepenue
CHJIBI C ITIOMOIIBIO0 JUHAMOMETPA. SIBJIEHUE TATOTEHMS U cuia TshkecTH. Cuila TSHKECTH Ha
npyrux 1ianerax. Bec tena. HeBecomocTs. CroxeHue cuil, HallpaBJIE€HHBIX IO OHON
npsmoi. PaBHozelicTByromast cui. Cua TpeHus. TpeHne CKOJIbKEHUS U TPEHUE TTOKOSI.
Tpenue B IpUpoe U TEXHUKE.

JdeMoHcTpanum.

Habmronenrne MeXaHHYECKOI'O IBIKEHNS TEIA.

N3MepeHnne CKOpOCTH MPSAMOIUHENHOTO JTBHKECHUS.
Habmtoienue sSBJIeHUs] HHEPIIUH.

HalGmronenne nu3sMeHeHus: CKOPOCTH MPHU B3aUMOJICHCTBUH TEJI.
CpaBHeHME Macc MO B3aUMOJEHCTBUIO TEll.

CrnosxeHue Cul, HallpaBJIEHHBIX 110 OJTHON TIPSIMOIA.

ok wdE

JlaGoparopHbie padoThI M ONBITHI.

1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOT'O MBMKeHHS (MIapHKa B KUIKOCTH, MOJICITH
AIEKTPUUECKOTO aBTOMOOMIIS | T. 11.).

2. OrmpeneneHue cpeTHe CKOPOCTH CKOJIBXKEHUsST OpYyCKa WM IIapHuKa 10 HaKJIOHHOU
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEA.

4. OnbITHl, JEMOHCTPUPYIOIINE 3aBUCHMOCTh pacTshKeHHs (1eopMaIin) mpyKUHbI
OT IPUJIOKEHHOUN CHUIIBI.
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5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHMSI OT BECa Teja
Y XapaKTepa COMPUKACAIOIINXCS [TOBEPXHOCTEU.

Pa3nen 4. laBjieHue TBepPAbIX TeJ, JKUIKOCTEH 1 ra3o0B.

Hasnenne. CriocoObl yMEHBIIICHUS U YBETTUUCHUS JaBicHus. [laBieHne ra3a. 3aBUCUMOCTh
JaBJICHUS Ta3a OoT o0beMa, Temreparypsl. [lepenada naBneHus TBEpAbIMH TEIIAMHU,
JKHIKOCTSIMM U razaMu. 3akoH [lackans. [ITneBMaTuueckre MalnHbl. 3aBHCUMOCTD JIaBICHHS
YKUJKOCTH OT Ir1yOuHbl. ['uapocraTnyeckuii mapagokc. CooOmaromuecs CoCyibl.
['mpapaBnuueckue MEXaHU3MBbL.

Atmocdepa 3emin u atMmocdepHoe naBieHue. [IpuanHbl CyIecTBOBaHUS BO3AYIIHOM
o6onoukn 3emau. OnwiT Toppuuenu. U3mepenne arMmochepHOTo AaBiaeHUs. 3aBUCUMOCTh
aTMOC(epHOTO AABICHHS OT BBICOTHI HaJl ypoBHEM MOps. IIpubops! 11t u3mMepenus
aTMoc(epHOro JaBJICHHUS.

JleiicTBHE )KUIKOCTH U r'a3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromas (apxuMenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

JdeMmoHcTpamum.

3aBUCUMOCTbD JABJICHUS T'a3a OT TEMIIEPATYypPBhI.

[Tepenaya naBiieHUS KUJIKOCTHIO U T'a30M.

CooOmiaromuecs CoCy/bl.

I'mppasinueckuii npecc.

[IposiBieHue necTBUS aTMOC(HEPHOTO AABICHHUS.

3aBHUCHMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BheMa MOTPY>KEHHON YacTH TeJla U
IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BHITCCHEHHOM KUJKOCTH.

8. YcnoBue mnaBaHus TeIN: MJIaBaHUE WU MOTPY>KEHUE TENl B 3aBUCUMOCTH OT
COOTHOIICHHUS INIOTHOCTEH TejIa U *KUIKOCTH.

ok wdE

~

JlaGopaTopHbie paGoThI U ONBITHI.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00beMa MOrpy>KeHHO! B
KUJKOCTb YacTH TeJa.

2. OrmpenenieHue BHITAIKUBAIOLIEH CHIIBI, AEUCTBYIOLIEH Ha TEO, MOTPYKEHHOE B
KHUJIKOCTb.

3. IIpoBepka HE3aBHCHMOCTHU BBITAIIKMBAIOILEH CHUJIBI, IEHCTBYIOIEH HA TENO B
KUAKOCTH, OT MAccChl Tela.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOIIECH
Ha TeJIo B KUAKOCTH, OT 00beMa MOrpy>KEHHOH B )KUJKOCTh YaCTH TeJla U OT
IUIOTHOCTHU KHUJIKOCTH.

5. KoHncTpynpoBanue apeoMeTpa Wi KOHCTPYHPOBAHHUE JIOJKH U OIIPECIICHUE €€
Ipy30I0bEMHOCTH.

Pazgen 5. PaGoTa u MOIIHOCTH. JHEPrus.

Mexannyeckas padota. MOIIHOCTS.
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[TpocThic MeXaHU3MBI. pbIvar, OJI0K, HAKJIIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBECHSI phlyara.
[TpumeHeHue TpaBria PAaBHOBECHS pblvara K 0J0Ky. «30JI0TO€ MPABUIIO» MEXAHUKH.
Koaddunuent mosesnoro neiicreus (nanee — KIT/T) npocteix MmexaHu3moB. [IpocTeie
MEXaHHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. IIpespaiienne onHoro
BHJIa MEXaHUYECKOW SHEPTUU B APYroi. 3aKOH COXPAHEHUS SJHEPTUU B MEXAHHUKE.

JdemoHcTpauuu.
1. TIpumepsl OPOCTHIX MEXAHU3MOB.
JlabGoparopHblie padoThI M ONBITHI.

1. Omnpenenenue pabOThI CUIIBI TPSHUS ITPH PABHOMEPHOM JIBH)KEHUU TeJia 110
TOPU30HTAIILHON TOBEPXHOCTH.

2. VccnenoBaHue yCcIOBUI paBHOBECHS phlUara.

3. Usmepenue KII/] HakJIIOHHO# TUIOCKOCTH.

4. W3yuenue 3aK0OHA COXpaHEHUSI MEXaHUYECKON IHEPTHUU.

8- KJ1acce
Pa3znea 6. TemsioBbie ABJICHUSA.

OcHOBHBIE TOJIOKEHUST MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOCHHS BelecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYII. OMbIThI, MOATBEPKAAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Monenu TBepAOro, KHUIAKOIO U Ta3000pa3HOro COCTOsIHUM BemlecTBa. Kpucramiueckue u
amopdusbie Tena. OObSICHEHHE CBOICTB ra3oB, )KUJIKOCTEH 1 TBEPABIX TEJI Ha OCHOBE
MOJIOKEHUH MOJICKYJIIPHO-KUHETUUECKOU Teopur. CMaurBaHUE U KAMMILIISIPHBIC SIBICHHUS.
TenoBoe paciiMpeHue u cxaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TETNIOBOTO JBUYKEHUS YACTHIL.
Buytpennss sueprusi. CiocoObl U3BMEHEHHUs BHYTPEHHEH SHepruu: Terionepeaada u
coBepIeHne padoThl. BUbI TemIonepenaun: TeraonpoBOAHOCTh, KOHBEKIIUSI, U3TyUEHUE.

KomngecTBo TerunoTsl. Y aenpHast TEIUIOEMKOCTh BelecTBa. TeriooOMeH 1 TETI0BOe
paBHOBecHe. Y paBHEHHE TEIIOBOTO OanaHca. [1naBineHne u oTBepaeBaHNe KPUCTAITHYECKUX
BEIIECTB. Y enpHas TeruioTa miasneHus. [lapoodpa3zoBanne u koHaeHcaus. Vcnapenue.
Kunenue. Y nenpHas Temnora napoodpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPHI KATIEHUS OT
aTMOC(EepHOTO TaBJICHHS.

BnaxxHocTh BO3IYyXA.
OHeprus ToIMBa. Y 1eJbHasl TEIUIOTa CrOPaHMsL.

[Tpunanmme! padots! TemnoBbix aurateneit KI1/] remnoBoro asurarens. TerminoBbie
JIBUTATEIIN U 3aIMATA OKPYKAIOIIEH CPEebI.
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3aKOH COXpaHEHMS U NIPEBPALLEHUS S3HEPTUH B TEIUIOBBIX IIpOLECcCaXx.
JdeMoHcTpanum.

Hab6mronenrne 6poyHOBCKOTO JTBHYKEHUS.

Ha6monenue nuddysun.

HabGmronenue siBIeHni cMauyuBaHKs M KalTWJUSIPHBIX SIBJICHUH.
HaburoieHre TemioBoro pacmpeHus Tell.

N3menenue naBiaeHus ra3a mpu M3MEHEHUH 00beMa U HarpEBaHUH WIIH
OXJIAXKICHHUH.

[IpaBuna u3amMepeHus TeMIepaTypshl.

Bupel rerionepenauu.

OxJtax/IeHre Mpu COBEPIICHUH PaOOTHI.

. HarpeBanwue npu coBeprieHnn paboThl BHSITHUMHE CHUJIAMH.

10 CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
11.HaOmroneuue KumneHus.

12.HaGnroaeHue mocTosHCTBA TEMIIEpaTyphl IIPH ILIABJICHHUH.
13.Mojenu TEeIUIOBEIX IBATATENEH.

s E

©®~No

JlaGopaTopHble paGoThI U ONBITHI.

=

OmnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MTPHUTSKCHHUS.

OnpIThI 110 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.

3. OmbIThI 10 HAOJIOICHUIO TEIUIOBOTO PACHIMPEHUS I'a30B, )KUKOCTEH U TBEPIBbIX
TeN.

4. Ompenenenue 1aBjieHUs Bo3/yXa B OalIOHE IIIPULIA.

OmnBITH, TEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJICHHUS BO3/yXa OT €ro o0bema u

HarpeBaHus WINA OXJIaXKICHUS.

6. IIpoBepka rumoTe3sl TMHCHHON 3aBUCHUMOCTH JTHHBI CTOJIONKA KUJAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIepaTyphl.

7. HaOmtoneHue u3MeHeHHsI BHYTPEHHEN SHEPTHU Tejla B pe3yJsibTaTe Terionepeaadn
U pabOTHl BHEITHUX CHJI.

8. HccnenoBanue siBIeHHS TEIUIOOOMEHA TIPY CMEITMBAHUN XOJIOHOW U TOpsTIe
BOJIBI.

9. Ompenenenne KOJIMYECTBA TETUIOTHI, TOTYYEHHOTO BOIOH MPH TEIUIOOOMEHE C
HarpeThIM METAITIMYECKUM LIMJIMHAPOM.

10.OmnpeneneHre yenbHON TEIUIOEMKOCTH BEIECTBA.

11.HccnenoBanue mporecca UCIapeHusl.

12.0npeneneHrie OTHOCUTENBHOM BIQXKHOCTH BO3/IyXa.

13.0npenenenue yenbHOM TEIUIOTHI IIABIEHUS JIbAA.

N

o

Pazgen 7. DaekTpuyeckue  MATHUTHBIE SIBJICHHS.

OnexTpuszanus Teil. J[Ba poja 3IEKTpUUECKUX 3apsiioB. B3anMoaelicTBue 3apsKEHHBIX TEIl.
3akon KynoHa (3aBUCHMOCTB CHJIBI B3aUMOJICHCTBHS 3aPSDKCHHBIX TEJT OT BEJIMYMHBI 3aPsII0B
U PacCTOSTHUS MEXY TEIaMH).

DnexTpuueckoe nojie. HampspkeHHOCTh 3ieKTpruueckoro nois. [IpuHnun cyneprno3unuu
ANIEKTPUYECKUX TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE).
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Hocurenu snexkTpuueckux 3apsaoB. DIEMEHTApHBIN eKTpuyeckuil 3apsia. CTpoeHue atoMma.
IIpoBOAHMKY U IUINEKTPUKH. 3aKOH COXPAHEHMSI dJICKTPUUECKOTO 3apsia.

DNeKTpUUECKUN TOK. Y CIOBHS CYILIECTBOBAHUS DJIEKTPUUECKOr0 Toka. McTOuHUKH
MOCTOSIHHOTO TOKa. JIeWCTBUS 3JCKTPUIECKOTO TOKa (TEIUIOBOE, XUMHUUECKOE, MATHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexrpuueckas nenb. Cuna Toka. JnekTpuyeckoe HanpspkeHne. ConpoTHBIIEHNE
IIPOBOJIHUKA. Y I€IIbHOE CONPOTHUBIIEHHE BellecTBa. 3akoH OMa Ui yyacTKa LelH.
ITocnenoBarenbHOE U NApaJIEIbHOE COEAUHEHUE IPOBOJIHUKOB.

PaboTa 1 MOLTHOCTH 3IEKTPUUECKOro ToKa. 3akoH Jxoyns—JIenna. DnekTpruuecKue e u
MOTpeOUTENH IIEKTPUIECKO dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTosiHHBIE MarHuTHl. B3aumoelicTBue NOCTOSHHBIX MarHUTOB. MarHuTHoE moJe.
MaruutHoe nosie 3eMiId U €ro 3HaueHue Ui xKu3Hu Ha 3emiie. OnelT Dpctena. MaruutHoe
I10JI€ 3JIEKTPUUECKOro Toka. [IpuMeHeHue 31eKTpoMarHuToB B TexHuke. /lelictBue
MarHMTHOI'O II0JISl HA MPOBOJHUK C TOKOM. DJIEKTPOABUIaTENlb IOCTOSHHOTO TOKA.
Vcnonb30BaHue 37eKTpoIBUTaTeNel B TEXHUUECKUX YCTPOICTBAX U HA TPaHCIIOPTE.

OnsiTel @apanes. SBnenue sneKTpoMarHuTHON uHAyKUuu. [lpasuno Jlenna.
Onexrporereparop. CriocoObl MOTyYEHHsI TEKTPUUECKON SHEPIUU. DIEKTPOCTAHLIUU HA
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUU.

JdeMoHcTpanum.

OnexkTpu3anus Tel.

JIBa posia 2JIeKTpUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TeJl.
YCTpoUCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DnexTpocTaTHuecKas HHIYKIIHS.

3aKOH COXpaHEHMS JIEKTPUUECKUX 3apsI0B.

[IpoBOAHMKY M TUANEKTPUKH.

MonenpoBaHue CUIIOBBIX JIMHUM DJIEKTPUYECKOTO MOJIS.

W cToOuHNKH TOCTOSIHHOTO TOKA.

JlencTBUA DIEKTPUYECKOTO TOKA.

10.OneKTpruYecKuii TOK B KHIKOCTH.

11.T"a30Bblif pa3psn.

12.3mMepeHne CHiIbl TOKa aMIIEpPMETPOM.

13.M3Mepenne 31eKTpUIecKOro HarpspKeHUsT BOJTBTMETPOM.
14.PeocTaT u MarasuH COIPOTUBICHUM.

15.B3anmMoieficTBHE MOCTOSIHHBIX MarHUTOB.

16.MopaennpoBaHie HEBO3MOXXHOCTH Pa3/ieJICHUs TIOJTFOCOB MarHUTa.
17 MopaenupoBaHre MarHUTHBIX MOJICH MOCTOSTHHBIX MarHUTOB.
18.0mbIT Dpcrena.

19.MarnuTHOE 1ose ToKa. DIeKTPOMarHuT.

20./IeiicTBHE MarHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM.
21.DnexTpoABUraTesb MOCTOSHHOTO TOKA.

22.VccnenoBanue siBICHUS SJIEKTPOMAarHUTHOW UHTYKITHH.
23.0mbiTer Dapases.

24.3aBUCHMOCTD HATPABJICHUS MHIYKIIMOHHOTO TOKA OT YCIOBUH €r0 BOZHUKHOBEHHUSI.

CoNoOAWNE
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25.071eKTpOoreHepaTop MOCTOSTHHOTO TOKA.
JlaGopaTopHble pa0oThI U ONBITHI.

OnbIThl 0 HAOIIOAEHUIO SJIEKTPU3ALUH TEI HHAYKLIUEH U IPU COIPUKOCHOBEHUH.

HccnenoBanue 1eHCTBUS 2JIEKTPUUYECKOTO M10JISI HA IPOBOJAHUKH U TUJIEKTPUKH.

C6opka u mpoBepka pabOThl NEKTPUUECKON LM TOCTOSIHHOTO TOKa.

W3mepenue u perysiupoBaHHe CUiIbl TOKA.

W3mepeHue U peryarpoBaHue HapsKEHUs.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT

COIIPOTHUBIIEHUS PE3UCTOPA U HANPSDKEHUS HAa PE3UCTOPE.

7. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOIO COTPOTUBIICHUS
IPOBOJHMKA OT €r0 AJIUHBI, IIJIOLIAI1 IOIEPEUHOr0 CeUEeHUs U MaTepHraa.

8. IlpoBepka npaBuiia CIOKEHHS HAPSHKSHUN TPU TOCIIEA0BATEILHOM COSMHEHUT
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia IjIsl CUIIBI TOKA TP MAPAJUIETLHOM COSIMHEHHH PE3UCTOPOB.

10.0npenenenuie paboThl MEKTPUUECKOrO TOKA, UAYIIETO Yepe3 pe3UucTop.

11.0Onpenenenue MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOpE.

12.VccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UAYILETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHUS HAa HE.

13.0Onpenenenue KII/I narpeBarens.

14 MlccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHuTOB.

15.M3ydenue MarHuTHOTO MOJIS IOCTOSTHHBIX MAarHUTOB IIPU UX 00BEIMHEHUN U
pa3feIcHUN.

16.UccnenoBanue neicTBUS 3IEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17.01nbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbl B3aUMOJEHCTBUS KaTYIIKU C
TOKOM M MarHMTa OT CUJIbI TOKA M HAaIIPaBJIEHUS TOKA B KaTYIIIKE.

18.M3ydenue neiicTBUS MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

19.KoHncTpyupoBaHue U u3ydyeHue padoThl AJIEKTPOABUTaTENs .

20.13mepenne KITJ[ anekTpoaBuraTeIbHONW yCTAaHOBKH.

21.OmBITHI 110 UCCIIEOBAHUIO SIBICHUS 3JEKTPOMArHUTHOW MHIYKIMH: UCCIIE0OBAaHHUE

M3MEHEHUH 3HaYeHMsI U HallpaBJIEHUsI HHAYKIIMOHHOTO TOKA.

I e

9-i1 kJ1acce
Pasznen 8. Mexanuueckue siBJICHUS.

Mexanndeckoe JBHKCHUC. MaTepI/IaIII)HaH touka. Cucrema orcuera. OTHOCUTEIILHOCTD
MEXAaHHUYCCKOT'O IBUKCHUS. PaBHOMCpHOC HpHMOJ’IHHCﬁHOC JABUKCHUC. HepaBHOMCpHOG
HpﬂMOHHHeﬁHoe JABWXKCHUC. Cpe)IHSISI 1 MI'HOB€HHAasA CKOPOCTH TCJIa IIPpU HEPABHOMEPHOM
JABUKCHUU.

Yckopenue. PaBHoyckopeHHOE TpssMonnHelHoe BkeHne. CBoOoaHOE mageHue. OnbIThI
Tanmunes.

PaBHOMepHOE N1BHkKEHHUE 0 OKpyx)HOCTH. [lepuon u yacrora oOpamenus. Jluneitnas u
yrioBasi CKkopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHHUE.
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ITepsebiit 3axkoH Herorona. Bropoit 3akon Herorona. Tpernii 3akon HerotoHa. IIpuHnun
CYNEPIO3ULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusl: cujia TPEHUS CKOJIbKEHUS, CUjla TPEHUS MOKOH,
JPYTUE BUbI TPEHUS.

Cuna TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHMS. Y CKOPEHHE CBOOOHOIO MaJCHHUS.
JBmxenue manet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u
IIEPETPY3KHU.

PaBHOBecue marepuanbHON TOUKU. AOGCOIIOTHO TBEpIOE TeI0. PaBHOBECHE TBEpAOIO Tea ¢
3aKpEIUICHHOMN OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. I3Menenue umnynbca. IMynbe cuibl. 3aKOH COXpaHEHUsS UMITYJIbCa.
PeakTuBHOE ABUXKEHUE.

Mexanudeckasi paboTa 1 MOUTHOCTh. PaboTa cuit TSHKeCTH, ypyrocTH, TpeHus. CBs3b
sHepruu u padotsl. [loTeHnanpHas Heprus Tena, NOAHITOTO HaJl TOBEPXHOCTHIO 3EMJIH.
[TorenumanpHas sHEprus cxarod npyxunbel. Kunernueckas sueprus. Teopema o
KMHETUYECKOM SHEPIUuu. 3aKOH COXPAaHEHUS MEXAHUYECKOW dHEPIUU.

JdeMmoHcTpamum.

1. HabGmtoneHne MexaHMYECKOTrO ABMKEHHS TeJla OTHOCUTENIBHO Pa3HbIX TEJl OTCYETA.
2. CpaBHeHHE ITyTel U TPaeKTOPUH IBUKESHHUSI OJTHOTO M TOTO YK€ TeIa OTHOCUTEIBHO
Pa3HbIX TEJ OTCUETA.

W3mepeHune cKOpoCTH U YCKOPEHUS MPSIMOJIMHENHOTO ABHKEHHUSL.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHIKEHUS.

HaGntoneHue nBrXeHUs Tella M0 OKPYKHOCTH.

Habmtoienne MexaHn4yeckux siBIICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETa
«Tenexxka» Ipyu €€ pABHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Tejla OT MacChl Tejla U AeHCTBYIONIEH Ha HETO CHIIBI.

8. HalOmonenne paBeHCTBA CHIT TP B3aUMOJICHCTBHHU Tell.

9. M3meHeHue Beca Teja MPU YCKOPEHHOM JIBH)KEHUH.
10.ITepenaua uMITysIECa TIPH B3aMMOACHCTBUH TEL.
11.TTIpeoOpa3oBanusi SHEPTUU NPHU B3aUMOAECHCTBUM TeEIL.
12.CoxpaHeHne UMITyJIbCa ITPH HEYIIPYTOM B3aUMOJICHCTBUH.
13.CoxpaHeHue uMIyabca npu adCOMIOTHO YIPYTrOM B3aUMO/IEHCTBHH.

14 HabnroieHne peakTUBHOTO JBUKEHUS.
15.CoxpaHeHne MeXaHMYECKOW IHEPTUU MPU CBOOOIHOM MaJCHUU.
16.CoxpaHeHHe MEXaHHUYECKOM SHEPTHUH TIPH JIBHIKCHHUH Teja IO ISHCTBUEM

HPY>KUHBI.

oMW

JlaGopaTopHble paGoThI U ONBITHI.

1. KoHcTpyupoBaHue TpakTa Jisl pa3roHa U JalbHEHIIIEr0 paBHOMEPHOTO IBUKEHUS
mIapuKa WIM TEIEKKH.

2. Omnpenenenue cpeaHe CKOPOCTU CKOIbKEHHUs OpycKa WK ABM)KEHUS [IapyKa 1Mo
HaAKJIOHHOH TIIIOCKOCTH.
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3. Ompenenenue yCKOpeHHs Tela IpU PaBHOYCKOPEHHOM JIBHXKEHUH 1O HAKIIOHHOMH
IJIOCKOCTH.

4. HccrnenoBaHue 3aBUCUMOCTH IIyTU OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHON CKOPOCTH.

5. IIpoBepka rUmoTE3bI: €CIIM IPU PABHOYCKOPEHHOM JIBHKEHHUU 0€3 HauaIbHON
CKOPOCTH ITyTH OTHOCSATCS KaK Psil HEYETHBIX YHMCEIl, TO COOTBETCTBYIOIUE
IIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHSI OT CUJIbI HOPMAJIbHOTO

JIaBJICHUS.

Onpenenenne k03 GULHEHTa TPEHUS CKOIbXKEHUS.

Onpenenenne KeCTKOCTU PYKHUHBI.

9. Ompenenenue pabOThI CUIIBI TPEHUSI IPU PABHOMEPHOM JBHKEHUH TeJIa IO
TOPU30HTAIILHON ITIOBEPXHOCTH.

10.0npenenenuie paboThl CUIIBI YIPYTOCTH IPU HOAbEME I'Py3a C UCIOIb30BAHUEM
HEIOJIBUKHOTO U MOABUKHOTO OJIOKOB.

11.M3ydeHue 3aKoHa COXpaHEHUs SHEPTUU.

o N

Paznea 9. Mexannueckue KoJIe0AHUA M BOJIHBIL.

KonebarenbHoe aBmxkenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUIl: Iepuoi, 4acToTa,
aMILIUTyAa. MarteMaTuyecKuil U Npy>KUHHBIN MasTHUKU. [IpeBpalienue sHepruu npu
K0J1e0aTeIbHOM JABM)KEHHUU.

3aryxaromue konebanus. BeiHyk1eHHbIe Konebanus. Pesonanc. MexaHnuecKkrue BOJIHEI.
CBoiicTBa MEXaHUYECKUX BOJIH. [Ipo10bHbBIE M TIONIEPEYHBIC BOIHBI. [IJTMHA BOJHBI U
CKOPOCTbH €€ pacripocTpaHeHUs. MexaHNYeCKHE BOJHBI B TBEPJIOM TeJ€, CEHCMUIECKIEC
BOJTHBI.

3Byk. [')poMKOCTb 3ByKa U BeIcoTa ToHa. OTpakeHue 3Byka. lHppa3Byk U ynbTpas3ByK.
JdeMoHcTpanum.

Habmtoienue xosnebanuii e noj 1efCTBUEM CHIIBI TSDKECTH M CUJTBI YIIPYTOCTH.
Habmtonenue xonebanuil rpy3a Ha HUTH U Ha MIPY>KUHE.

Habntoienne BbIHYX/I€HHBIX KOJeOaHUI 1 pe3oHaHca.

PacnipocTpaneHue MpoIoIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).

HabnroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKycTHYeCKHii pe30HaHC.

oukrwdE

JlaGopaTopHble paGoThI U ONBITHI.

1. Omnpenenenue 4acTOThI U NepHOJa KOJIeOaHUI MaTeMaTHYECKOI0 MasiTHUKA.

Omnpenenenne 4acTOThI U MEpHoa KoleOaHUH MPY>KUHHOTO MasiTHUKA.

3. HccnenoBaHne 3aBUCHMOCTH TIEproia KoJieOaHuUil MOIBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. WccrnenoBaHue 3aBUCUMOCTH Nepro/ia KojeOaHu Npy>KMHHOTO MasiTHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCUMOCTH MEepHOa KoJeOaHU Ipy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipys3a.

N

[JOKYMEHT NMOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

4oy "BEHAA", LLErOS1b AJIEKCAHZP OCKAPOBWY, AVUPEKTOP 19.10.26 16:04 (MSK) Ceptudukat 037D036800A6B475B74059849D4414A7B6
[eiictByeT ¢ 14.08.26 no 14.11.27




6. OmbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh NIEproJia KoJaeOaHUH MPYKMHHOTO
MasiTHUKA OT MacChl I'Py3a U )KECTKOCTH NPY>KUHBI.
7. V3MepeHne ycKOpeHusi CBOOOHOTO TaICHHS.

Pasznen 10. 3J1€KTPOM3FHI/ITHO€ moJie u 3JICKTPOMArHUTHLIC BOJIHBI.

DJIEKTPOMArHuTHOE 10JIe. DJIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[IIxana 31MEKTPOMArHUTHBIX BOJIH. VICIIOJIB30BAHUE AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM
CBSI3H.

DnexTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHoOBbIe cBOHCTBA CBETA.
JdemoHcTpauuu.

1. CaoiicTBa 371€KTPOMarHUTHBIX BOJIH.
2. BonHoBBbIE CBOMCTBA cBETA.

JlabGopaTropHblie padoThI M ONBITHI.
1. V3zydeHue CBOICTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO MOOMIIBHOTO TenedoHa.
Paznea 11. CBeToBLI€E AIBJICHYS.

JlyueBast monens cBera. Mctounuku ceera. [IpsaMosmHeiHOE pacipOCTpaHEHUE CBETA.
3armeHnus Connua u JIynel. Otpaxenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

HpeHOMHeHI/Ie cBeTa. 3aKOH MMpCJIOMJICHUA CBCTA. ITonnoe BHYTPCHHCC OTPAXXCHUC CBCTA.
Hcmonn30BaHue MOJTHOTO BHYTPCHHET'O OTPAXCHUA B ONITUYCCKHUX CBETOBOAAX.

JIunza. Xop mydeii B muH3e. OnTruyeckas cucreMa ¢oroarniapara, MUKpOCKOINa U TeJIECKoIa.
I'na3 kak ontuyeckas cucreMa. ban3opykocTs U JallbHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CliokeHHEe CIEKTPabHBIX 1[BETOB.
Hucnepcus csera.

JdeMoHcTpanum.

[IpssMonMHENHOE pacpOCTPAHEHHUE CBETA.

OtpaxeHue cBera.

[Tonydenne n3o6paxxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.

Ontuveckuii CBETOBO/I.

Xon nydeit B cobuparolei JnH3e.

XoJ nmy4deil B pacCEeMBaloOIIeH JIMH3E.

[Tonmy4yenne n300pa>keHUA € TOMOLIBIO JTUH3.

[Tpunumn neficTBus goroanmnapata, MUKPOCKONA U TEIECKOIIA.
10.Mopens raasa.

11.Pa3noxxeHue 6e10ro CBeTa B CIIEKTP.

12 TTonyyenue 6e10r0 CBETa MPHU CIOKEHUH CBETA Pa3HBIX 1IBETOB.

©CoNoR~WNE
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JlaGopaTopHble paGoThI U ONBITHI.

1. MccnenoBanue 3aBUCHMOCTH yIjla OTPa)KEHUSI CBETOBOTO Jy4a OT yIJIa MaJeHMUS.
N3ydeHnue xapakTepUCTHK N300pakeHUs MIPeIMETa B INIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yIila IIPEJIOMIIEHHS CBETOBOIO JIydya OT yrija MaJeHus
Ha TPaHUIIe «BO3AYX—CTEKIION.

[Tonydenne n300pakeHHid ¢ TOMOIIBIO COOUPAIOIIEH JIMH3HI.

Omnpenenenne HOKYCHOTO PACCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JINH3BI.
OnbIThI 10 Pa3yIoKEHNIO OEJI0r0o CBETa B CIIEKTP.

OnbITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIC
(GUIBTPBI.

LN

No ok

Pasznea 12. KBanToBbIe IBJICHUA.

OmnbiThl Pesepdopaa u muianerapuast Mosens atoma. Mojens atoma bopa. Mcniyckanue u
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JInHENHYaThIe CIIEKTPHI.

PagnoaktuBHOCTH. Anb(da-, 6eTa- u raMmma-u3aydeHusi. CTpoeHHe aTOMHOTO sIIpa.
Hyxnonnas moznens aromHoro sapa. M3oromnsl. PagnoaktuBHble npespaiienusd. [lepuon
IoJrypacnaaa aTOMHBIX sIEp.

SnepHble peakuu. 3aKOHbI COXPAHEHHSI 3apPSAI0BOT0 K MACCOBOT'O YUCE. DHEPTHUS CBS3H
aTOMHBIX sifiep. CBsA3b Macchl U SHepruu. Peakuuu cunresa u aenenus suep. Mctounuku
sHeprur CoJIHIIA U 3BE3/I.

SnepHas sHepreTuka. [leificTBUS pagMoaKTUBHBIX U3IYyYEHUIN Ha KUBBIE OPraHU3MBI.
JdeMoHcTpanum.

CHGKTpBI HU3JTYy4YCHUS U MMOTTIOLICHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CrnexTp BogOpoIa.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabora cueTunka HOHU3UPYIOMIMUX U3TYyUEHH.

Perucrpanus nznydenust npupoAHBIX MUHEPAJIOB U MTPOTYKTOB.

oukrwdE

JlaGopaTopHbie paGoThI U ONBITHI.

1. HabmiozeHre CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB H3ITydEHHS.

2. UccnenoBaHue TPEKOB: U3MEPEHHE SHEPTUH YACTUIIBI [T0 TOPMO3HOMY MyTH (T10
doTorpadusim).

3. M3mepeHue paauoakTUBHOTO (hoHA.

IHoBTOpPHTE/IBLHO-0000 AN MOLYIb.

[ToBTOpUTENBEHO-0000IIAIONINI MOTYIb MPEAHA3HAYEH JJISl CHCTEMATU3aluU 1 00001IIeH s
MIPEIMETHOTO COZIEPKAHMSI U OIbITA IEATEILHOCTH, MPUOOPETEHHOTO IPY U3YUYE€HUU BCETO
Kypca pU3UKH, a TaKXKe s MOATOTOBKU K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY 110
¢bu3uke 115 00yyarouuxcs, BbIOpaBIIMX ATOT YUEOHBIN MpeaMeT.
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IIpy n3yd4eHnu JAaHHOTO MOLYJIA PEATU3yIOTCd U CUCTEMATU3UPYIOTCS. BUBI IE€ATEIIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIeYNBAETCS TOCTUKEHHUE IPEAMETHBIX U METAIIPEIMETHBIX
IUTAHUPYEMBIX PE3yJIbTaTOB 00yueHus, popMUpyeTCsS eCTECTBEHHO-HAYYHAsl TPAMOTHOCTb!
OCBOEHHME HAYYHBIX METOJ0B UCCIICIOBAHMS SIBJICHUN IPUPOBI U TEXHUKH, OBJIAaICHUE
YMEHUSIMH OOBSACHATH (PU3HUECKUe SBICHHS, IPUMEHSISI TOJTyYCHHbIC 3HAHUS, PeIIaTh
3a/1a4y, B TOM YHCJI€ KaYE€CTBEHHBIC U DKCIIEPUMEHTAJIbHEIC.

HpI/IHI_[I/IHI/IaJ'II)HO ,I[ef[TeJ'IBHOCTHHﬁ XapaKTEp JaHHOI'O pasaciia p€aIn3yeTcs 3a CUET TOrO,
qTo 06yqa101unecs1 BBIIIOJIHAIOT 3aJIaHUA, B KOTOPBIX UM IIPCAJIaracTcCH.

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacrio3HaBaTh U HAYYHO OOBSICHATH (PU3UUECKUE SIBIICHUS B
OKpY>Karollel Mpupo/Jie ¥ MOBCEAHEBHOM KU3HU;

* HCIIOJIB30BATh HAYUYHBIC MCTOJAbI UCCICAOBAHUSA (1)I/ISI/I‘I€CKI/IX ﬂBHeHI/Iﬁ, B TOM 4YHCJIC
JJI1 IPOBEPKHU THMIIOTE3 Y MOJTYYCHHUA TCOPECTUYCCKUX BBIBOJIOB,

e OOBSICHSITH HAayY4YHBIC OCHOBBI Han0oJIee BaXKHBIX IIOCTI/DKGHI/If/'I COBPCMCHHBIX
TeXHOHOFHﬁ, HalIpuMeEp, IMPAKTHYCCKOI'0 UCII0JIb30BaHUA PA3JIMIYHBIX KCTOYHUKOB
SHEPTIHUU HAa OCHOBC 3aKOHA IMMPCBPAlICHUA U COXPAaHCHHA BCCX U3BCCTHBIX BUI0B
OHCPIUu.

Ka;maﬂ N3 TCM JAHHOI'O MOAYJIS BKIHOYACT S3KCIICPUMCHTAJIBHOC UCCIICAOBAHNC

obo0mmaroniero xapakrepa. Moxyis 3aBepuiaeTcsi IpoBeIeHHUEM JHarHOCTHUECKON 1
OIICHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHMs.

IlnanupyemMble pe3yjabTaTbl 0CBOEHUS
npeaMera

I/IsyquI/Ie (I)I/I3I/IKI/I Ha YPOBHC OCHOBHOT'O 06]1_[61"0 06pa3013aH1/1;1 HaITpaBJICHO Ha JOCTUXKCHUC
JIMYHOCTHBIX, METANTPCAMETHBIX U IPECAMCTHBIX 06pa3013aTeJn)me PE3YIbTATOB.

JINYHOCTHBIE pe3yJabTaThl

B pe3ynbprare uzydenus: Gu3uku Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa3oBaHuUs y
oOyuatoierocst 0yayT c(hopMHUPOBaHbI CIIEAYIONINE IUYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSI
e IIPOSIBIICHUE MHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUCKON
¢du3nueckoil HayKu;
e IIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(U3HUKOB,;
2) rpasKIaHCKOT0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS :
e TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYKJIE€HUH OOIIECTBEHHO 3HAYUMBIX U

ATUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUIN
buzukwy;
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e OCO3HaHUE BAXXHOCTH MOPATbHO-3TUYECKHUX MPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;
3) 3¢TeTHYECKOr0 BOCIIHTAHUS

e BOCHPHUATHEC ICTECTHYCCKUX KAUCCTB (1)I/ISI/I‘I€CKOI\/'I HayKH. €€ TapMOHHUYHOTI'O
IIOCTPOCHMU:A, CTPOIrOCTH, TOYHOCTH, JJAKOHUYHOCTH,

4) LHCHHOCTH HAYYHOI'0 IIO3HAHMS

e OCO3HAHUE ICHHOCTH (PU3NICCKON HAYKH KaK MOIIHOTO HHCTPYMEHTA TIO3HAHWMS
MUPa, OCHOBBI Pa3BUTHSI TEXHOJOTH, BasKHEHIIIEH COCTABIISAIONIEH KYJIbTYPHI,

e Ppa3BUTHE HAYYHOU JIFOOO3HATEIILHOCTH, MHTEPECa K UCCIICIOBATEILCKON
NESITENIbHOCTH;

5) hopMupOBaHHS KYJIbTYPbI 310POBbsI H 3MOLMOHAIBHOI0 6JIATOTIOJTYYHS

e 0CO3HaHUE IIEHHOCTH 0€30I1acHOro 00pa3a *KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, Ba)KHOCTH IPaBUJI 0€3011aCHOTO MOBEIACHUS Ha
TPaHCIOPTE, HA JOPOTaX, C JIEKTPUUYECKUM U TEIUIOBBIM 000pYIOBaHUEM B
JOMAITHUX YCIOBUSIX;

e cOpPMUPOBAHHOCTH HABBIKA peIIeKCHH, TPU3HAHKIE CBOCTO MPaBa Ha OIMUOKY U
TaKOT'0 K€ IPaBa y APYroro 4ejaoBeKa,

6) TPY/Z10BOT0 BOCIIUTAHUS:

e AKTHBHOEC y4acTHEC B PEIICHUH MPAKTHYSCKHX 3aa4 (B paMKaX CEMbH,
00pa3oBaTelIbHOI OpraHu3alyy, HACSICHHOT0 yHKTa, POAHOIO ropoa, Kpasi)
TEXHOJIOTMYECKON U COLMANIbHON HAMpaBJIE€HHOCTH, TPEOYIOUINX B TOM UUCIIE U
(bu3nUecKux 3HaHUH,

e MHTEpEC K MPaKTUYECKOMY M3YUEHUIO MPOPECCHii, CBA3aHHBIX C (PU3HKOM;

7) IKOJIOTHYECKOT0 BOCTIUTAHUSI
e OpHEHTalMs Ha MPUMEHEeHHe (PU3NYECKUX 3HAaHUN JJIs pelleHus 3a/1a4 B 001acTu
OKpY’KaroIlel cpeJibl, MJIaHUPOBAHUS OCTYIKOB M OLIEHKU UX BO3MOXKHBIX
MOCJIEACTBUM ISl OKPYXKAIOLIEH Cpenpbl,

e OCO3HaHUE INI00ATBHOI0 XapaKTepa HKOJIOTUUECKUX MTPOOJIEM U ITyTeH UX pellIeHus;

8) aJantanqu K H3MECHAIOIMUMCH YCJI0BUAM COIMAILHOM 1 ﬂpHpO}IHOﬁ cpeabl:

MOTPEeOHOCTH BO B3aUMOJICHCTBUY IPY BHIMIOJHEHUH UCCIIEI0OBAaHUI U TPOEKTOB

(¢u3nUecKoil HarPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

e TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITEIbHOCTD;

e TOTPEOHOCTH B (POPMHUPOBAHUHN HOBBIX 3HAHUH, B TOM 4Hciie (GOPMyIUpOBAThH UJIEH,
MOHSTHSI, TUIIOTE3bI O (PU3UYECKUX 0OBEKTAX U SIBICHUSX;

e OCO3HaHUE JIe(UIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH
buzukwy,

e IIJJAHUPOBAHUE CBOETO Pa3BUTHsI B IPUOOPETEHUHU HOBBIX (PM3MUECKUX 3HAHUIA;

e CTpEMJICHHE aHAJIU3UPOBATh U BBISBIATH B3AUMOCBSI3H MIPUPOBI, 00IIECTBA U

HKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (PM3NUECKUX 3HAHUH,
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e OILICHKA CBOUX JCUCTBUH C YY4ETOM BIIMSHUS HA OKPYXKAIOIIYIO CPENY, BO3MOKHBIX
17100aJIbHBIX TOCIEICTBUH.

MeTanpeaMeTHbIe Pe3yJbTAThI

B pe3ynbrare uzyuenus GpU3MKU Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus y
oOyyarorerocst 0yyT copMHUpPOBaHbI MeTanpeIMeTHbIEe Pe3y/bTaThl, BKIIOYAIONINE
M03HABaTENIbHbIEC YHUBEPCATIbHbIE YUeOHBIE JEICTBUS, KOMMYHUKAaTUBHbBIE YHUBEPCAJIbHbIC
y4eOHbIe IeWCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YyUeOHbIE ACHCTBUSI.

Ilo3HaBaTebHBIE YHUBEPCAJBHBIC y‘leﬁﬂble JeHCTBUA

ba3oBble Jornveckue aeiicTBUs.

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC TPU3HAKUA 00BEKTOB (SIBJICHUI);

YCTaHABIIMBAThH CYMIESCTBEHHBIN MPU3HAK KJIACCU(DUKAIINN, OCHOBAHUS JIJISI
0000IICHUS U CPABHEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPUBAEMBIX (haKTax, JTaHHBIX
1 HAOJIIOJICHUSX, OTHOCSIIHUXCS K (DU3HUCCKUM SIBJICHUSM,;

BBISIBJISTH PUIHMHHO-CIICJICTBCHHBIC CBSI3H MTPH U3YUCHUH (PU3NICCKUX SIBICHUHN H
NPOIIECCOB, JeJIaTh BHIBOJIBI C HCIIOJIb30BAHUEM JCTYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJTFOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3X (PU3NICCKUX BEIIUYHH;
CaMOCTOSITEIILHO BBIOUPATH CIIOCO0 pelIeHus] y4eOHOU (GU3NIECKOil 3a1aun
(cpaBHEHHE HECKOJILKUX BAPHAHTOB PEIICHUS, BEIOOp HanboJIee MOIXOISIIETO ¢
Y4ETOM CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBrble ncciieroBaTeLCKHE IeiCTBUA.

HCII0JIH30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MMO3HAHMUS,

e TIPOBOJIUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IJIaHYy OMBIT, HECTIOKHbBIN
(bU3HYEeCKU HIKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (PU3NYECKOTO SBJICHHUS,

e OILIGHWBATh HA MPUMEHUMOCTD U JOCTOBEPHOCTh MH(POPMAIIHIO, TOTYISHHYIO B X0O/Ie
MCCJICIOBAHMS WIIH SKCIIEPUMEHTA,

e CaMOCTOATEIHHO (HOPMYITHPOBATH OOOOIIIEHHS U BBIBOJIBI 10 pe3yIbTaTaM
IIPOBEJICHHOTO HA0JIIO/IEHNS, OTIbITA, UCCIIEIOBAHMUS,

e TIPOTHO3MPOBATH BO3MOXKHOE JaNbHEHIIee pa3BUTHE (PUZNUECKUX MTPOLIECCOB, a

TaK>K€ BBIJIBUTATH MPEATIONOKEHHS 00 UX Pa3BUTUHU B HOBBIX YCJIOBHSIX U

KOHTEKCTaXx.

Pabora ¢ unopmanmei:

e TPHUMEHATH PA3JIMUHbIE METO/IbI, HHCTPYMEHTHI U 3alIpOChl IPU TIOUCKE U 0TOOpe
MH(pOpMaLlMU WIN JaHHBIX C YUETOM IMPEATIOKEHHON yueOHOoM pu3nueckoi 3a1auu;

e AHAIM3HMPOBATH, CHCTEMATU3UPOBATH U HHTEPIPETHUPOBATH HHPOPMALIUIO
Pa3INYHBIX BUIOB U GOPM MPEICTABICHHUS;

e CaMOCTOATENBHO BHIOMPATh ONTUMAIBHYIO (POPMY MpecTaBieHuss MHGOpMaIy 1
WUTIOCTPUPOBATH pelIaeMble 3a7jaui HECIIOKHBIMU CXEMaMH, AMarpaMMaMy, HHOU
rpaduKoil 1 UX KOMOUHALIUSAMHU.

[JOKYMEHT NMOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

4oy "BEHAA", LLErOS1b AJIEKCAHZP OCKAPOBWY, AVUPEKTOP 19.10.26 16:04 (MSK) Ceptudukat 037D036800A6B475B74059849D4414A7B6
[eiictByeT ¢ 14.08.26 no 14.11.27




KoMMmyHuKaTHBHBIE yHUBEpPcaIbHbIe yueOHbIE 1eiicTBUSA
Oourenmue:

e B X0j€ 00CYXJICHUS y4eOHOr0 MaTepHasa, pe3yJbTaToB JIA0OPATOPHBIX padoOT U
MIPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYkK/TaeMOI TEeMBI M BHICKA3bIBATh
UJICH, HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MMOJIep)KaHnue 0JIaroKe1aTeIbHOCTH
OOILIEHHUS;

e COIIOCTABIIATH CBOM CYXKJICHHUS C CYXJICHUSIMH JPYTHX YYACTHUKOB JIMAJIOra,
00HapyXUBaTh Pa3ININe U CXOJCTBO MO3UITHUH;

e BBIPAXATh CBOIO TOYKY 3PCHHS B YCTHBIX M IMCbMEHHBIX TCKCTaX;

e MYOJIWYHO MPEICTABIATH PE3YIbTATHI BBITOJHEHHOTO (PU3NYECKOTO OIBITA
(3KCIIEpUMEHTAa, MCCIIEI0BAHNUS, IIPOEKTA).

CoBMecTHAasI 1eITeJIbHOCTh (COTPYIHUYECTBO):

e TIIOHMMATh U UCIOJIb30BATH IPEUMYIIIECTBA KOMAaHIHON U MHANBUIYAIbHOU PabOThI
IIPY PEUICHUU KOHKPETHOH (PH3HUECKOi TPOOIeMBI,

e TIPUHUMATh LIEJI1 COBMECTHOM EATEIbHOCTH, OPIraHU30BbIBATh ACHCTBHUSA 110 €€
JOCTH>KEHUIO: PaCIpPeAEIATh POIH, 00CYXkKIaTh IPOLECCH] U PE3YIbTaThI
COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIHOACH;

e BBINOJIHATH CBOIO YacTh PabOThI, JOCTUrasi KAYECTBEHHOI'O PE3yJIbTaTa 110 CBOEMY
HaIIPaBJICHUIO U KOOPAWHUPYS CBOU ACUCTBUSA C APYTMMH WICHAMHA KOMAH/bI;

e OIICHMBATh KAYECTBO CBOETO BKJIA/1a B OOIUI MPOIYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO CPOPMYJIUPOBAHHBIM Y4aCTHUKAMU B3aUMOJICHCTBUS.

PeryisiTuBHBIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUSI
Camoopranu3anusi:

e BBIABJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYALUSIX, TPEOYIOMUX IS
petieHus pU3NYECKUX 3HaHUH;

e OPHUCHTHUPOBATHCS B PA3IMYHBIX MOXO0IAX MPUHSITHUS PELIeHHH (MHIUBUIYaTbHOE,
NPUHSITHE PELICHUS B TPYIIE, IPUHITHE PEIICHUH TPYIION);

e CaMOCTOATENBHO COCTABIATH AJITOPUTM pelieHus Gru3nyecKoi 3a1a4u UM IIaHa
UCCIIEIOBaHMS C YYETOM MMEIOLIUXCS PECYPCOB H COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBATh NPEAJIaracMble BApUAHThI PEIICHUN;

e JlenaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILEHUE.

CaMOKOHTPOJIb!

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYallUH U IpeJiaraTh MiaH ee U3MEHEHHS,
OOBSCHSTH IPUYUHBI TOCTIKEHHUS (HETOCTYIKEHHS) PE3yIIbTaTOB JIESTEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY ONBITY;

BHOCHUTH KOPPEKTHUBBI B ICITEILHOCTH (B TOM YHCIIE B X0/ BBITOJHEHUS
(HU3MUECKOT0 UCCIISTOBAHUS HJIH IPOCKTA) HA OCHOBE HOBBIX OOCTOSTEIHCTB,
U3MEHMBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;
OLIEHHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM.

3MOHHOHaHLHbIﬁ HHTEJJIEKT:
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e CTaBUTH ceOs HA MECTO APpYyroro 4€JIOBCKa B X0AC CIiopa Wi JUCKYCCHUU Ha
HAay4YHYIO TEMY, IOHUMAaTbh MOTUBBI, HAMCPCHHS U JIOTUKY APYIroro.

IIpunsiTue ceds1 U APYrux:

e TIPHU3HABATh CBOE IPABO HA OLIMOKY MPH peIIeHNH (PU3MUECKUX 3a7a4 WU B
YTBEPXKICHUAX Ha HAYYHBIE TEMBI M TAKOE JK€ IIPAaBO APYIoro.

IIpeamMeTHbIC pe3yabTAThI
7-1 kjaacc

K koHI1ly 00y4yeHus B 7-M KJiacce MpeMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OoTpakaTh C(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

e HCIOJIb30BATh MOHATHUSA: (PU3NUECKUE U XUMUYECKUE SABJICHM, HAOII0ICHNUE,
SKCTIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHUIBI (PU3MUECKUX BEIMYUH, aTOM,
MOJICKYJIa, arperaTHble COCTOSHUS BelecTBa (TBepaoe, KHUIKOE, ra3000pasHoe),
MEXaHHUYECKOe IBHKEeHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPAMOIHHENHOE),
TPaeKTOpHs, paBHOACHCTBYOMIAs cria, qedopmanus (yrpyras, miacTu4eckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e paznuuath sBiacHus (Auddy3us, TSIIOBOE IBUKCHHUE YaCTHI BEIICCTBA,
PaBHOMEPHOE JIBHUYKEHHE, HEPABHOMEPHOE JIBUKEHUE, UHEPIIMS, B3AUMO/JICUCTBUE
T€JI, PABHOBECUE TBEPJIBIX TEJ C 3aKPEINJICHHON OChIO BpallEHUs], IEpeaada
JIaBJICHUS TBEPJBIMH TEJIAMH, KUJIKOCTSIMH U ra3aMH, aTMOC(EpHOE JTaBJICHHE,
ITaBaHUE TeJI, IPEBPAICHHUS MEXaHUIECKOM SHEPIHH) TI0 OMUCAHHIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE
(buznyecKkoe sBIICHUE,;

e pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUECKUX SBICHUI B OKPYKAIOIIEM
MHUpE, B TOM yucie GU3NUECKUE SBJICHUS B PUPOJIE: IPUMEPHI IBIKECHHUS C
Pa3JIMYHBIMU CKOPOCTSIMU B KMBOW U HEXKUBOU IPUPOJE, NEUCTBUE CUIIBI TPEHUS B
MIPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO IaBJICHUs Ha )KUBOM OpPTraHU3M,
TUTaBaHKE PBIO, phIUArd B TEJIE YEIOBEKa, TP STOM MEPEBOIUTH MPAKTHUECKYIO
3aja4y B yUe€OHYIO, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (U3NIESCKUX
SIBJICHUU,

e OMHCHIBATh U3YYCHHBIC CBOMCTBA TE U (M3UUECKUE SBIICHUS, UCTIONb3YS
busrueckre BeaHUUHbI (Macca, 00beM, IIIOTHOCTh BEHIECTBA, BPEMS, ITyTh,
CKOpOCTb, CPEIIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSHKECTH, BEC TEJIa, CHIIA
TPEHUs, TaBJIeHue (TBEPIOTO TEJa, KUAKOCTH, ra3a), BHITAIKUBAIOIIAS CUJIA,
MexaHu4ecKas padoTa, MOITHOCTb, IJIEYO CHUITBI, MOMEHT CHJIbI, KOd(DPUIueHT
MOJIC3HOTO JCUCTBUS MEXaHU3MOB, KHHETUYECKAsl U MIOTCHIIMAIbHAS SHEPTHs), IPU
OTIMCAaHUH TIPABUIILHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOJIH3YEMBIX BEJIUYWH, UX
0003HaYCHHSI U SMHUIIBI PU3NIECKUX BETMYHH, HAXOAUTH (POPMYITHI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BETUUNHY C IPYTUMHU BETMYUHAMU, CTPOUTD
rpaduKu H3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEIHYHH,

e XapaKTepH30BaTh CBOMCTBA TeJ, PU3MUECKHUE SBJICHUS U MIPOIIECCHI, HCTIONb3YS
npaBUJIa CIOKEHUs CHJI (BJIOIb OJHOM MpsiMOii), 3akoH [ yka, 3akon [lackans,
3aKOH ApXHUMe/a, PAaBUIIO paBHOBECHS phiyara (0J10Ka), «3070TO€ TMPAaBUIIO)
MEXaHUKH, 3aKOH COXPAHECHHSI MEXaHUYECKOM SHEPIrUH, IIPU 3TOM JaBaTh
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CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTeMaTHUECKOE
BBIPAXKCHHUE;

e 00BACHATH (pu3HUECKUE ABICHHS, IPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTYallMi IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa. BhIABIIATH
NPUYHHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1-2 JOrMYecKux Iaros C
onopoit Ha 1-2 U3y4eHHbIX CBOWCTBA (PU3MUECKUX ABJICHUN, (PU3NUECKUX 3aKOHA
WIM 3aKOHOMEPHOCTH;

e pelaTh pacyeTHbIC 3a/1a4uu B 1-2 nelcTBUS, UCIIOb3Ys 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIIME (PM3UYECKUE BEIMYUHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H
3allUCBIBAaTh KPATKOE YCIOBHE, MOACTABIATH (PU3NYECKHE BEIUYMHBI B (POPMYJIIBI U
IPOBOJUTH PacyeThbl, HAXOAUTh CIIPABOYHBIC TaHHBIE, HEOOXOAMMBIE ISl PELICHUS
3ajjay, OLIEHUBATh PEANTUCTUYHOCTD NOTYYEHHON (PU3NYECKON BEITUYHHBI;

e pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PELIMTh PU OMOIIY (PU3HUECKUX
METOJI0B, B OIIMCAHUM MCCIIENOBAHUS BBLIEIATH IPOBEPSIEMOE IPEIIION0KEHNE
(rumore3y), pa3uyaTh U HHTEPIPETUPOBATH TOIYUYSHHBINH PE3yIbTaT, HAXOIUTh
OLIMOKH B XOJI€ OIbITA, JI€1aTh BBIBOABI I10 €T0 PE3YJIbTaTaM;

e TIPOBOJUTH OIBITHI IO HAOTIOACHUIO (PU3NIECKUX SBICHUH WIH (HU3NIECKUX
CBOWCTB TeJ. (OPMYJIMPOBATh MPOBEPSEMBIE NIPEAIIONI0KEHH], COOUPATh
YCTaHOBKY U3 IIPEIJI0KEHHOT0 000PY0BaHMUS, 3alIUChIBATh X0/ OIbITA U
(bopMynHpOBaTh BHIBO/BI,

e BBINOJIHATH [IPSIMbIE U3MEPEHMSI PACCTOSHUS, BDEMEHH, MAcChl Tella, 00beMa, CUJIbI
U TEMIIEPaTypbl C UCIOIB30BAHUEM aHAJIOTOBBIX M LU(POBBIX NPHUOOPOB,
3alUCHIBATh MTOKA3aHU MPUOOPOB C YUETOM 33IaHHON a0COJIFOTHOM MOTPEITHOCTH
W3MEPEHUH;

e TPOBOJUTH MCCIECOBAHNE 3aBUCIMOCTH OJTHOM (PU3MUYECKON BEIIMYMHBI OT JPYTOM C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH ITyTH PABHOMEPHO
JIBUKYLIETOCS TeJla OT BPEMEHU JIBUYKEHUS TeJla, CUJIbl TPEHUSI CKOJIbKEHUSI OT
Beca TeJla, KauecTBa 00pabOTKU MOBEPXHOCTEH TNl M HE3aBUCUMOCTH CUJIbI TPEHHS
OT IJIOLIAAU COMPUKOCHOBEHMSI T€JI, CUJIbI YIIPYTOCTH OT YAJIMHEHUS PYKHUHBI,
BBITAJIKUBAIOIEH CUIIbI OT 00bEeMa MOTPYKEHHOHN YacTH Tella ¥ OT IJIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TeJa, OT INIyOHHBI, Ha KOTOPYIO
HOTPYKEHO TeJI0, YCIOBHH TJIaBaHUs T, YCIOBHI pAaBHOBECHS phlYara 1 OJIOKOB),
y4acTBOBATh B IUIAHWPOBAHUU yU4€OHOTO UCCIIEI0OBAaHUS, COOMPATh YCTAHOBKY U
BBINOJIHATH U3MEPEHMS], CIIEAYs NPEATIOKEHHOMY TUIaHy, (GUKCUPOBATh PE3YJIbTAThI
MOJIyYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYMH B BUJIE IPEIOKEHHBIX TaOJINIL U
rpauKoB, JeN1aTh BBIBOJIBI IO Pe3yIbTaTaM MCCIIEOBAHNUS,

e TPOBOJMTH KOCBEHHBIC H3MEPEHUS (PU3MUCCKUX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH U TBEPJOTO TEJa, CUjla TPEHUS CKOJIBKECHMSI, JaBJICHUE BO3lyXa,
BBITAJIKUBAIOIIAs CUJla, JEHCTBYIONIAs Ha MOTPYKEHHOE B JKUJKOCTbH TEJIO,
KOA(QHUIHEHT MOJIE3HOTo ACHCTBUSI MPOCTHIX MEXaHU3MOB), CIEIYS
MPEeJI0KEHHOW MHCTPYKIUU: TIPU BBITIOJTHEHUH U3MEPEHUI coOMpaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOM BEIMYNHBI,

e coO0/IaTh MpaBHUJia TEXHUKH 0€30IIaCHOCTH IpHU paboTe ¢ 1abopaTOPHBIM
o0opyoBaHueM,

e YKa3bIBaTh IPUHIMIBI AEWCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, AMHAMOMETP, COOOIIAIONINECS COCYAbI, OapOMeTp, pbluar, NOIBHUKHBIH
Y HETMOJBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

e XapaKTepHU30BaTh MPUHILHUIIBI JEHCTBUS U3YYEHHBIX TPUOOPOB M TEXHUUECKUX
YCTPOMCTB € OMOPOM Ha MX OnKcaHus (B TOM YKCIIE: MOIIIAITHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THIPaBIMUYECKUI IIpECC, MAHOMETP, BBICOTOMED, OPIIHEBON HACOC,
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apeoMeTp), HCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYCCKUX SIBICHUI M HEOOXOIUMBIC
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

e TPHUBOJUTH IPUMEPHI (HAXOAUTH HHDOPMAIHIO O TIPUMEPaXx) MPAKTUIESCKOTO
MCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEHEBHOM KU3HU AJi1 00ecreUeHUs
0€301acHOCTH MpU 00pALIEHUHN ¢ TPHOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH,
COXpaHEHHUS 310POBbS U COOIIOICHUS HOPM SKOJIOTUYECKOTO MTOBEJCHHS B
OKpYKarollleu cpese;

e OCYILIECTBJIATH OTOOP HCTOYHUKOB MH(OPMALIMK B UHTEPHETE B COOTBETCTBHUH C
3aJJaHHBIM ITOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIUXCA 3HAHUM U NIyTEM
CPaBHEHHUSI Pa3IMYHbBIX UCTOYHUKOB BBIIEIATh HH(POPMALIHIO, KOTOpPAs SABIISETCS
IPOTHBOPEYMBON HIIM MOXKET ObITh HEJOCTOBEPHOIA;

e HCIMOJb30BaTh MPHU BHIMOIHEHUN YUEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO
aUTEpaTypy (HU3MUECKOTO COJEepPIKAHNUs, CIIPABOYHBIC MAaTePUAIIbI, PECYPCHI CETH
WuTepHer, BiageTh NprueMaMu KOHCIIEKTUPOBAHUS TEKCTA, IPeoOpa3oBaHUs
uH(OpPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;

e CO3J1aBaTh COOCTBEHHBIE KPAaTKHUE MMChbMEHHBIC U YCTHBIE COOOIIEHUS HA OCHOBE 2—
3 HCTOYHUKOB WH(OpMAIIUY (PU3HUYECKOTO COJCPKAHUS, B TOM YHCIIC ITyOJIUIHO
JIeNaTh KpaTKue COOOIEHHUs O pe3yNbTaTaX MPOEKTOB UM Y4eOHBIX
WCCIIEIOBAHUH, ITPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3yYEHHbBIN MOHATUWHBINA
anmapar Kypca (U3HKH, COMPOBOXK/IATh BBICTYILUICHHUE MTPE3CHTAIIMEH;

e TIPU BHITIOJHCHUH YICOHBIX TIPOCKTOB M UCCIICIOBAHUI pactpeeNsiTh 00s3aHHOCTH
B IPYIIIIE B COOTBETCTBUU C ITOCTaBICHHBIMU 33Jja4aMH, CJICIUTh 32 BHIIIOJTHEHUEM
nJIaHa JICMCTBUM, aJICKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIA] B ACATEIHHOCTD
CPYIIbI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJECICTBUE, YUNTHIBAsE MHEHUE
OKpYKarOIIHX.

8-i1 ki1ace

K koH1y 00y4yenus B 8-m ki1acce mpeMeTHbBIE pe3yIbTaThl Ha 0A30BOM YPOBHE JOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHIA:

e HCIIOJIB30BAaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHUS BEIECTBA, KPUCTAIIMUECKUE U aMOp(HbIE Tea,
HACBIIICHHBIN 1 HEHACHIICHHBIN 1ap, BJIaXXKHOCTh BO3/1yXa, TEMIIEPATypa,
BHYTPECHHSS DHEPT U, TEIJIOBOM ABUIATEllb, JJIEMEHTAPHBIN JIEKTPUUECKUN 3apsy,
ANEKTPUUECKOE M0JI€, IPOBOAHUKH U TUAIEKTPUKHU, TOCTOSIHHBIA 3JIEKTPUIECKUI
TOK, MarHUTHOE I10JI€;

e pa3nuuaTth sABJICHU (TEIUIOBOE PACHIMPEHUE U CIKATHE, TEIUIONepeiada, TEIIOBOS
paBHOBECHE, CMAYUBAHKE, KaIIUJUIAPHBIC SIBIICHUS, UCIIAPEHUE, KOHACHCALNS,
TUIaBJICHHE, KpUCTaUTH3anus (OTBepIeBaHuE), KUIIEHHE, TeIUIonepeaaya
(TermIONpPOBOAHOCTH, KOHBEKIIUS, N3TyUEHHE), JIICKTPU3aIHs TeJl, B3aUMOICHCTBHE
3apAJI0B, AEUCTBUS IIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHUCTBUE
MarHuTOB, I€UCTBUE MArHUTHOIO I10JI HA IIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WH]TYKIIMS) TI0 OMTUCAHUIO UX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (prU3HUYecKoe sIBICHUE;

e pacmo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UUECKUX SBIECHUI B OKPYKAIOILIEM
MHpE, B TOM 4Hcie (pu3nyeckue sBIeHHUs B IPUPOE: MOBEPXHOCTHOE HATSDKEHHUE U
KaWUISPHBIE SBJICHUS B IPUPOJE, KPUCTAILIBI B IpUpoe, n3rydeHue ConHia,
3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHMe POCHI, TYMaHa, UHEs!, CHEra,
JIEKTPUYECKUE SBJICHUS B aTMOC(EPE, AIEKTPUUECTBO )KUBBIX OPTaHNU3MOB,

[JOKYMEHT NMOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

4oy "BEHAA", LLErOS1b AJIEKCAHZP OCKAPOBWY, AVUPEKTOP 19.10.26 16:04 (MSK) Ceptudukat 037D036800A6B475B74059849D4414A7B6
[eiictByeT ¢ 14.08.26 no 14.11.27




MarHuTHOE 1oJie 3eMIIH, Apeid MmoIocoB, poib MarHUTHOTO OIS JUIs )KU3HU Ha
3emJie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOUTH MPAKTUUYECKYIO 3a1a4y B
y4eOHYI0, BBIICISATh CYIECTBEHHbBIC CBOMCTBA (MPU3HAKK) (DU3NYECKUX SBICHH;

e OIKCHIBATh U3yYCHHBIC CBOMCTBA Tel U (pU3NUECKUE SABIICHUS, UCTIOIb3YS
(u3ryeckre BETMYUHBI (TeMIepaTypa, BHyTPEHHsISI SHEPTHUsl, KOJIMYECTBO TEIUIOTHI,
ylieabHas TeIIOEMKOCTh BEUIECTBA, YAeIbHas TeIUIOTA IIJIaBJICHUS, yaeIbHas
TEIUIOTa Napo0oOpa30oBaHus, yAeIbHas TEIUIOTa CrOPaHUs TOIUIMBA, KOA(PUITHEHT
MOJIE3HOTO ACMCTBUS TEIUIOBOI MalllMHBI, OTHOCUTENbHAS BJIKHOCTh BO3/1yXa,
AIIEKTPUUYECKUI 3apsijl, CHIIAa TOKA, SJIEKTPUUECKOE HAPSHKEHNE, CONPOTUBIICHHE
MIPOBOJHMKA, YAEIbHOE CONPOTUBIICHNE BEIIeCTBa, pab0oTa U MOIIHOCTb
ANIEKTPUYECKOTO TOKA), IIPH ONMCAHUY MTPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI
UCIOJIb3YEMBIX BEJIMYUH, 0003HAUCHUS U eIMHUIBI (DU3MUECKUX BEIHYUH,
HAXOJAUTh (POPMYIIBI, CBSA3BIBAIOIINE NAHHYIO (PU3NYECKYIO BEIMYHHY C APYTUMH
BEJIMYMHAMU, CTPOUTDH IpaUKU U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUHUH,;

e XapaKTEepPHU30BaTh CBOMCTBA Tell, PU3UUECKUE SBICHUS U MPOIECCHI, UCTIONB3Ys
OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKONH TEOPUHU CTPOCHHUS BEIIIECTBA,
NPUHIIKI CYNEPIIO3HIIMY 0JIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHCHHUSI
3apsiaa, 3akoH OMa a1 ydacTka 1en, 3akoH Jxoyns—JIeHna, 3akoH coXpaHeHus
SHEPTHUH, TIPH STOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €TO
MaTeMaTHYECKOE BBIPAKECHHE;

e 0O0BACHATH (PU3HUYECKHE MPOIECCHI U CBOWCTBA TEJI, B TOM YHCIIEC U B KOHTEKCTE
CUTYalluil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATH IPUIHMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHHE U3 1—2 JIOTHYECKUX IIAroB ¢ OMIOPOi Ha
1-2 u3ydeHHbIX CBOMCTBA (PU3NYECKUX ABIECHUHN, PU3NUECKIX 3aKOHOB WU
3aKOHOMEPHOCTEH;

e peuiaTh pacueTHbIC 3a/1a4 B 2—3 JCHCTBUS, UCIIONIBb3Ys 3aKOHBI B (POPMYIIHI,
CBSI3BIBAIOIIME (PM3UYECKUE BEIMYUHBI: HA OCHOBE aHAIN3a YCIOBUS 3a/1a4H
3aMMChIBaTh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK JAHHBIX JUIS PELICHUs
3a/1a4M, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JISI €€ PeleHus,
IPOBOJUTH PacyeThl U CPABHUBATH MOJIyY€HHOE 3HauUeHHe (PU3MUECKON BEITUYHHbI
C M3BECTHBIMHU JaHHBIMU,

e pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOYKHO PELIMTh IPU MOMOLIY (PU3HUECKUX
METO/IOB, HCITOJIB3YsI ONMCAHNE MCCIIEIOBAHNUS, BBIJICISTH MPOBEPSIEMOE
IPENoI0KEeHNe, OLIEHUBATh MPaBUIIBHOCTh MOPSI/IKAa IPOBEIEHUS UCCIIEI0BAHNU,
JIeNIaTh BBIBOJIBI;

e TIPOBOJUTH OMBITHI [0 HAOIIOACHUIO (PU3NYECKUX SIBICHUHM WM (PU3NIECKUX
CBOMCTB TeJ (KanMUIPHBIC SIBJICHHS, 3aBUCUMOCTb JJABJICHUS BO3[yXa OT €T0
o0beMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HarpeBaHUs MPH
U3JTy4CHHUH OT [BETA U3JTydarolei (MOroIarIiei) moBepXHOCTH, CKOPOCTh
UCTIapeHUs BOJbI OT TeMIepaTypbl )KUAKOCTH U IUIOMIAIN €€ TOBEPXHOCTH,
ANIEKTPHU3AIHS TEN U B3aUMOACHCTBUE FIEKTPUIECKUX 3apsI0B, B3aUMOICHCTBIE
MOCTOSIHHBIX MarHUTOB, BU3YyalIN3allis MarHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB,
JIEMCTBUSI MArHUTHOTO TI0JISI Ha MPOBOIHUK C TOKOM, CBOWCTBA JIEKTPOMArHHTA,
CBOMCTBA 3JICKTPOABHUTATEIISI TIOCTOSHHOTO TOKa): (hOpMYJIMPOBATh MPOBEPSIEMbIE
NIPEITOI0KEHHUS, COOUPATh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYI0BaHH,
OTKCBIBATH XOJ1 OTBITA U (POPMYJINPOBATH BHIBOJIBI;

e BBITNIOJHSTH MPSIMbIC U3MEPEHUS TEMITEPATYPHI, OTHOCUTEILHON BIAXXHOCTH
BO3/1yXa, CUJIbl TOKA, HAMIPSDKEHUS C UCTIOJIb30BAHUEM aHAIOTOBBIX MPUOOPOB U
JATYNKOB (PH3MUECKUX BEIWYHH, CPAaBHUBATH PE3YIHTATHI N3MEPEHUH C YI€TOM
3aJJaHHOHM a0COJIIOTHOM MOTPELIHOCTH;
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e TIPOBOJUTH UCCIIEJOBAHUE 3aBUCHMOCTH OJTHOU (PU3NUECKON BETHUMHBI OT IPYTOM C
UCIIOJI30BaHUEM IPSIMBIX U3MEPEHHUH (3aBHCUMOCTD COIPOTHBIICHHS ITPOBOIHUKA
OT €ro JUIMHBI, IJIOLIA/INA MTOIIEPEYHOr0 CEYEHUS U YAEIbHOIO CONPOTUBIICHUS
BEILIECTBA MPOBOJHUKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOIHUK, OT HAMIPSKEHUS Ha
MIPOBOJHUKE, UCCIEAOBAHHUE MIOCIEN0BATEIBHOIO U MAPAILIEIBHOTO COCIMHEHUI
IIPOBOIHMKOB): IUITAHUPOBATH UCCIICIOBAHKE, COOMPATh YCTAHOBKY U BBIIIOJIHSATH
U3MEpEHUS, CIeAys IPEI0KCHHOMY IIaHy, PUKCHUPOBATH PE3YJIbTATHI
MOJTYYCHHOM 3aBUCUMOCTH B BUI€ TaOJIUI] U TPadUKOB, JIeTIaTh BEIBOBI 110
pe3yJibTaTaM UCCIEI0BAHMS;

e IPOBOJNUTH KOCBEHHBIE U3MEPEHUS PU3HUECKUX BEHUYHH (yICIbHAS TEIIOEMKOCTh
BEIIECTBA, CONPOTUBIICHUE MPOBOJIHUKA, pa00Ta U MOIIIHOCTh AJIEKTPUUECKOTO
TOKa): IUIAHUPOBATh U3MEPEHHUS, COOMPATh SKCIICPUMEHTAIBHYIO YCTAHOBKY,
cienys NpeaJioKEHHON MHCTPYKIIMH, U BBIYUCIISTh 3HAUEHUE BEJIMYUHBI,

e coOJr0/1aTh MpaBUJia TEXHUKUA 0€30MaCHOCTH IIpH padoTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

e XapaKTepHU30BaTh MPUHIIMIIBI AEUCTBUS U3YUCHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOKMCTB € OMOPO# HA MX onucaHus (B TOM YHUCIIE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETD, MapoBasi TYypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUHK AIEKTPUUECKOM
SHEPTUH, FIEKTPOOCBETUTENbHBIE TPHUOOPHI, HATPEBATEIBbHBIC AIEKTPOIPUOOPHI
(mpuMepBI), SIEKTPHYECCKHIE MTPEIOXPAHUTEIH, SIIEKTPOMATHUT, 3JIEKTPOIBUTATEIIb
MIOCTOSIHHOTO TOKa), MCIIOJIb3YS 3HAHUS O CBOMCTBAX (PM3MUECKUX SABJICHUMN U
HeoOXoauMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

e pacrmo3HaBaTh MPOCTHIC TEXHUUECKUE YCTPONCTBA U U3MEPUTEIbHBIEC TPUOOPHI 11O
CXeMaM M CXeMaTUYHbIM PUCYHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, JBUIATE]Ib BHYTPEHHETO CrOPaHMs, JIEKTPOCKOII,
pEOCTar), COCTABJIATH CXEMBbI DJIIEKTPHUUECKUX LENEH ¢ MOCIeA0BATEILHBIM 1
napajuieIbHbIM COCIMHEHUEM DJIEMEHTOB, Pa3jInyasi YCIOBHbIE 0003HAYCHUS
AJIEMEHTOB JJIEKTPUYECKUX LIENIEH;

e TPHUBOJIUTDH IPUMEPHI (HAXOAUTH HHOOPMAITHIO O TIPUMEPaXx) MPAKTHIESCKOTO
MCIIONIb30BaHUs (PU3MUECKUX 3HAHUI B MOBCEHEBHOM KU3HU A1 00ecreueHUs
0€30MacHOCTH NP OOPAILEHUH C TPUOOPAMU U TEXHUYECKUMU YCTPONHCTBAMH,
COXPaHEHHUS 3I0POBbS U COOIOICHUS HOPM SKOJIOTUUYECKOTO TTOBEJICHHS B
OKpYKarolleu cpese;

e OCYIIECTBIATH MOUCK HH(pOpMALIUU (HU3UUECKOTO COJEepKaHUS B HHTEPHETE, Ha
OCHOBE UMEIOIINXCS 3HAHUM U ITYTEM CPABHEHUSI JIOTIOJHUTEIIbHBIX HCTOYHUKOB
BBIICTISITH MHPOPMAIUIO, KOTOPAs SIBISIETCS MPOTUBOPEUNBOM UITU MOXKET OBIThH
HEJIOCTOBEPHOM;

e HCMOJB30BaTh MPH BHIMOJIHEHUN YUEOHBIX 33JaHUN HAYYHO-TIOMYISPHYIO
TUTEPATYpy (PU3NUECKOTO COAEpKaHUsI, CIIPABOYHBIE MaTepUaIbl, PECYPChI CETH
WuTepHer, BIageTh NprueMaMu KOHCTIEKTUPOBAHUS TEKCTA, MPEOOPa30BaAHUS
nH(pOpMaIUK U3 OTHON 3HAKOBOU CHCTEMBI B JPYTYIO;

e CO3J1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPAaTKUE YCTHBIC COOOIIeHNsI, 00001as
nH(pOpMaIHIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOTO COJIEP)KAHMS, B TOM YHCIIE
MyOIMYHO MPEACTABIATH PE3yAbTAThl IPOSKTHOM MK MCCIEA0BATEIbCKOM
JIEATEIIbHOCTH, TIPH ATOM I'PaMOTHO MCMOJIb30BATh U3YYEHHbIN MOHSITUHHBIN
anmapar Kypca (U3HKH, COMPOBOXK/IATh BEICTYIUICHHUE MTPE3CHTAINEH;

e TIPH BBHIMIOJHEHUHN YUYEOHBIX MMPOEKTOB U UCCIICIOBAHUM (PU3UUECKHX MTPOIIECCOB
pacnpenensiTs 003aHHOCTH B TPYIITE B COOTBETCTBUU C MOCTABICHHBIMH
3aJla4aMu, CJIEJAUTH 3a BBIIOJHEHUEM IJIaHa AEHCTBUI U KOPPEKTUPOBATH €T0,
aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJI/ B JEATEILHOCTD TPYIIIBI, BEICTPAUBATH
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KOMMYHHKATHBHOE B3aMOJICHCTBHE, MIPOSBIISIS TOTOBHOCTH Pa3peniaTh
KOH()JIUKTBI.

9-ii kiIacce

K koHIiy 00y4yenus B 9-M KJiacce mpeMETHBIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJIKHBI
oTpaxkaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUIA:

e JCIIOJIB30BATh MOHSATHUS CHCTEMA OTCYETA, MaTepPHUANIbHASL TOUKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO JIBYKEHHMS, nedopmanust (ynpyras,
IUIACTHYECKAs), TPCHHE, ICHTPOCTPEMHUTEIEHOE YCKOPEHUE, HEBECOMOCTD U
neperpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPJIOE TEJIO, LEHTP TSHKECTH TBEPIOTO
Tella, pAaBHOBECHE, MCXaHUYECKHE KOJICOaH s M BOJIHBI, 3BYK, HH(Pa3BYK U
yABTPa3BYK, 3JICKTPOMArHUTHBIC BOJIHBI, IIIKAJIA 3JICKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U TAITbHO30PKOCTh, CIIEKTPBI HCITYCKAHHS U MOTJIOIICHUS, allb(a-,
OeTa- ¥ raMMa-M3JIy4eHHsI, U30TOIIBI, SIIEPHAsi SHEPIeTHKA,

e pa3nuyaTh sBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE IBHKCHHE,
PaBHOYCKOPEHHOE MPSMOJIIMHEHHOE ABMKEHHE, CBOOOIHOE MaJICHUE Tel,
PaBHOMEPHOE JIBIIKCHHUE [0 OKPY)KHOCTH, B3aUMO/ICHCTBUE TEJl, PEAKTUBHOEC
JIBIDKCHUE, KOJICOATEIbHOE IBIKCHHE (3aTyXaIOIIMe U BBIHY)KICHHBIC KOJICOaHus),
pE30HaHC, BOTHOBOE JIBHIKCHHE, OTPAKCHHE 3BYKa, IPSIMOIIMHEHHOE
pacnpocTpaHeHUe, OTPAKEHUE U IIPEIOMIICHHE CBETa, TOJTHOEC BHYTPEHHEE
OTpPa)KCHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B CIIEKTP M CI0KEHHE CHIEKTPATbHBIX
[[BETOB, JAUCIICPCHS CBETA, ECTECTBEHHAS PAJMOAKTUBHOCTh, BOSHUKHOBCHUE
JIMHEWYaTOro CIIEKTPa U3TYYCHHs) 110 ONMUCAHHMIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHHE;

e pACMO3HABATh MPOSBICHUE U3YUCHHBIX (PU3UUECKUX SBICHUN B OKPYKAIOIEM MUPE
(B TOM umcie GU3NUECKHE SBICHUS B IPUPOJIC: IPUIUBBI U OTIIUBBI, TBUKECHHE
ruiaHeT COJTHEYHOH CHCTEMBbI, PEaKTHBHOE JBIKEHUE KUBBIX OPTaHU3MOB,
BOCIPHUSTHE 3BYKOB )KUBOTHBIMH, 3€MIICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, IyHAMH,
9X0, IIBETa TeJl, ONTUYECKUE SIBJICHUS B IPUPOJIE, OMOIOTHYECKOE JIeHCTBUE
BUJIUMOTO, YIBTPA(QHUOIECTOBOIO M PEHTTEHOBCKOTO M3JIyYCHUH, €CTECTBEHHBIN
PaIMOaKTHBHBINA ()OH, KOCMUYECKHE JIYUH, PaJHOaKTHBHOE U3Ty4SHHE TIPUPOTHBIX
MHHEPAJIOB, JICUCTBHE PaJMOAKTUBHBIX U3IYUYCHUI HA OPTaHU3M YEJIOBEKa), PH
ITOM MEPEBOAMTH MPAKTUYECKYIO 33a7a4y B YU€OHYIO, BBIICTATH CYIIECTBEHHBIS
cBOMCTBa (MTpU3HAKK) (PU3UUCCKHX SIBICHUH;

e OIHUCHIBATh U3yYCHHBIC CBOMCTBA TN M (PU3NYECKUE SBICHUS, UCTIONB3YS
(du3rueckre BeTMYUHBI (CPEIHSS 1 MTHOBEHHAsI CKOPOCTh TeJia pU
HEpaBHOMEPHOM JIBIDKCHUH, YCKOPEHHE, IEPEMEIICHHE, ITyTh, YTII0Bask CKOPOCTb,
CHJIa TPEHUSI, CHIa YIIPYTOCTH, CHJIa TSHKECTH, YCKOPEHUE CBOOOTHOTO HaICHUS,
BEC TeJla, UMITYJIBC TEJIa, UMITYJILC CHJIBI, MEXaHW4YecKasi paboTa ¥ MOIIHOCTH,
NOTCHIIUATIbHASL YHEPTHS TeJa, TIOAHATOrO HaJl MOBEPXHOCTHIO 3eMIIH,
NOTEHIUAIIbHASL DHEPTHS CKATOH MPYKUHBI, KHHETUYECKasi SHEPIUs, MOTHast
MEXaHUYECKasi SHEPIUsl, IEPUOJT M YaCTOTa KOJIeOAHHH, [UTHHA BOJIHBI, [POMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MIOKa3aTelb MPEJIOMIICHHUS CPE/Ib), IPU
OIMCAHUH MTPABMIILHO TPAKTOBATh (PU3UUECKHIA CMBICI UCTIOIBb3YEMbIX BEITHUHH,
0003HaYEHUSI U €IUHUIBI PU3MYECKUX BEIWYHH, HAXOIUTh (POPMYJIHI,
CBSI3BIBAIOIINE TAHHYIO0 (DU3UYECKYIO BETUUUHY C APYTHMMHU BETMYMHAMHE, CTPOUTh
rpauK U3y4EHHBIX 3aBUCHMOCTEH (PU3NUECKUX BEIHUMH;
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e XapaKTepHU30BaTh CBOMCTBA Tel, PUINUCCKUE SBICHUS U MTPOLIECCHI, UCTIONb3YS
3aKOH COXPaHEHUSI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHIIUIL
CYNEPIIO3UIINH CHJI, IPUHIIMIT OTHOCUTENBbHOCTH [ anues, 3akonsl HeroToHa,
3aKOH COXPaHEHUSI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS CBETa, 3aKOHBI
COXpPaHEHHS 3apsI0BOTO U MACCOBOI'0 YMCEII P SACPHBIX PEAKIHUAX, IPU ITOM
JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aIIUCHIBATH €r0 MAaTEMAaTUYECKOE
BEIpQKEHHUE;

e OOBIACHATH PU3NYECKHE MPOILIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTYaIlUi IPAKTHKO-OPUEHTUPOBAHHOTO XaPAKTEPA: BBISBISATH PUIHNHHO-
CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ OMOPON Ha
2—3 U3y4YCHHBIX CBOMCTBA (PU3UUECKUX SBICHUN, PU3UUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

e pelaTh pacyeTHbIC 3a1aun (OMUPAIOIIHECS Ha CUCTEMY U3 2—3 YpaBHEHHUIA),
UCIIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIINE (PU3NYECKUE BEIIMYMHBI: HA OCHOBE
aHaJM3a YCJIOBUS 33/1a4M 3alMChIBATh KPATKOE YCIIOBHE, BBISABISTH HEJOCTAIOIINE
WK U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (DOPMYIIbI, HEOOXOIUMBIE TS
pelIeHwsl, TPOBOIUTH PAaCUEThl M OIIEHUBATh PEATUCTHYHOCTH ITOJIy4EHHOTO
3HaYeHUs (PU3NYECKON BETUUHHBI,

e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PELINTH PU TOMOIIN (PU3HUECKUX
METO/IOB, UCIIOJIb3Ysl OMMCAHUE UCCIIEIOBAHMSI, BBIICIATH IPOBEPSEMOE
NPEIOI0KEHNE, OIICHUBATh MPABIIIHOCTh TOPSIIKA IPOBEICHUS HCCIIEIOBAHUS,
JIeJIaTh BBIBOJIbI, MHTEPIPETHUPOBATH PE3YIbTaThl HAOIIOACHUI U OTBITOB;

e TIPOBOJIUTH OIBITHI IO HAOIOACHUIO (PH3UUECKUX SBICHUHN MU QU3NICCKUX
CBOMCTB TeJ (M3y4eHne BTOPOro 3akoHa HpioTOHA, 3aKOHA COXPAaHEHHUS SHEPTHH,
3aBHCHUMOCTH TIepHOJia KoJIeOaH i MPYKUHHOTO MasiTHUKA OT MacChl rpy3a
YKECTKOCTHU MPYKUHBI U HE3aBUCUMOCTD OT aMILTUTY/bl MAJIbIX KOJIEOAHUH,
NPSMOJIMHEHHOE pacIpoCTpaHeHHE CBETa, Pa3ioKeHHe OeIoro CBETa B CIEKTP,
U3y4eHHEe CBOMCTB N300paKeHHsI B IUIOCKOM 3€pKajie U CBOICTB N300paskeHUs
npeaMeTa B coOuparomiei JuH3e, HaOII0AeHUE CTUIOITHBIX U JIMHEHYaThIX
CIIEKTPOB M3ITy4EHHs): CAMOCTOSTEIBHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO
Habopa 000pyAOBaHUS, OMMCHIBATE X0 OTBITA U €0 PEe3YyIbTaThl, POPMYITHPOBATH
BBIBO/IBI;

e TPOBOJUTH MPU HEOOXOJMMOCTH CEPUIO IPSIMBIX H3MEPEHHH, OTIPEEIIss CpeIHEe
3HAUCHHUE U3MEPsIeMOil Belnn4nHbI ((POKYCHOE PacCTOSHIE COOMPAFOIICH JIMH3BI),
000CHOBBIBATh BHIOOD crioco0a u3mepeHust (M3MEpUTEIILHOTO TPpHbopa);

e TIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NUYECKUX BETUYHH C UCIIOIB30BAHUEM
NPSIMBIX U3MEPEHH (3aBUCHMOCTb ITyTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM
JIBUKEHUH 0€3 Ha4allbHOM CKOPOCTH, Mepro/ia KoiedaH!il MaTeMaTH4eCKOro
MasiTHHKA OT JUTMHBI HUTH, 3aBUCHMOCTH yTJIa OTPAKEHHS CBETA OT yrila MaJACHUs U
yIJia MPEeJOMIICHHSI OT yIJia MajeHus): TUIAHUPOBATh UCCIIeIOBAHHE,
CaMOCTOSITENTFHO COOMPATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTATHI MOTyYCHHON
3aBUCUMOCTH (PU3UYECKUX BEMYHMH B BHJIE TAOIUI] ¥ TPpaUKOB, JIEIaTh BBIBOIBI
10 pe3yJIbTaTaM HUCCIEOBAHUS,

e TPOBOJUTH KOCBEHHBIC U3MEPEHUS (PU3HUECKUX BEIUYHMH (CPEIHSS CKOPOCTh U
YCKOpEHHUE TeJa IMPH PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOTHOTO
MaJCHUS, KECTKOCTh MPYXKUHBI, KOOPPUIIMEHT TPEHUS CKOJIBKECHUS, MEXaHUUYECKast
paboTa ¥ MOIIHOCTh, YaCTOTa U TIEPUO/] KOJIeOaHMT MaTEMaTHIECKOTO U
MPYXKUHHOTO MasiTHUKOB, ONITHYECKas CHJIa COOMPAIOIIEH JIMH3BI, PATNOAKTUBHBIN
(oH): TUIaHUPOBATh U3MEPEHHUSI, COOUPATh IKCIICPUMEHTATBHYIO YCTAHOBKY U
BBITIOJTHATH H3MEPEHUS, CIETYsI MPEAT0KEHHON MHCTPYKIIMH, BEIYUCIATH 3HAUCHUE
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BEJIMYMHBI ¥ aHAJIM3UPOBATh MOJYYCHHBIC PE3YJIbTAThI C YIETOM 3aIlaHHOM
MOTPEIIHOCTH U3MEPEHUIA;

e cOOIIONATH MpaBUIIa TEXHUKU 0€30MacHOCTH IpH paboTe ¢ 1abopaTOpHBIM
00opyI0oBaHUEM;

e pa3nIMyaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (PU3UUECKUX MOJIENICH: MaTepHaIbHas
TOYKa, a0COJIFOTHO TBEP/IOE TEJIO, TOUCHHBI UCTOYHUK CBETA, JIy4, TOHKAs JINH3A,
IUTaHETapHast MOJIENIb ATOMA, HYKJIOHHAsE MOJIEJIb aTOMHOTO S7pa,;

e XapaKTEPHU30BaTh MPHHIIUIIBI JCHCTBUS H3YYCHHBIX IPUOOPOB M TEXHUICCKUX
YCTPOWCTB C OMOPOM Ha MX OnucaHus (B TOM YUCIIE: CIUIOMETP, TaTYHKH
TIOJIOXKCHHUS, PACCTOSHUS U YCKOPEHUS, paKeTa, IX0JIOT, OYKH, IEPUCKOTI,
¢doroanmapar, ONTHYECKHE CBETOBO/BI, CIEKTPOCKOII, T03UMETP, Kamepa
BuiibcoHa), MCIOJIb3ys 3HAHUS O CBOMCTBAX (PM3MUYECKUX SBJICHUH U HEOOXOIUMBIC
¢du3nueckre 3aKOHOMEPHOCTH;

e HCIOJB30BATh CXEMbI U CXEMAaTHYHbIC PUCYHKU U3yYCHHBIX TEXHUYECKUX
YCTPOMCTB, N3MEPUTEIBHBIX IPUOOPOB M TEXHOJIOTHYECKUX MTPOIECCOB MPU
pelIeHHH y4eOHO-TTPAKTHYECKHUX 3a71a4, ONTHYECKHE CXEMBbI [Tl TOCTPOCHHS
M300pakKeHHI B TUIOCKOM 3€pKajie U COOMparoIiei JIMH3E,

e MPUBOIUTH MPUMEPHI (HAXOUTH HHHOPMALIUIO O IPUMEPAX) MPAKTUIECKOTO
UCTIOJIB30BaHUS (PU3UUECKUX 3HAHUH B MIOBCETHEBHON YKU3HU IJIs1 00ECTICUCHUS
0€301aCHOCTH MTpH 00pALICHUU C TPHUOOPAMH U TEXHHUECKUMH YCTPOHCTBAMH,
COXPaHEHHS 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTUIECKOTO ITOBEICHUS B
OKpYIKaloIIen cpee;

e OCYHIECTBJISATH MOUCK HHPOPMAINU (PUZNIECKOTO COICPKAHMS B UHTEPHETE,
CaMOCTOSITENILHO (DOPMYITUPYSI MOMCKOBBIH 3aIIPOC, HAXOAUTh MYTH ONPECIICHHS
JIOCTOBEPHOCTH TOJIYYCeHHOM MH(POPMALIMK HA OCHOBE UMEIOIIUXCS 3HAHUHN 1
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB,

e HCIIOJB30BATh MPU BHINMOJHEHUH YYEOHBIX 33JaHUI HAYYHO-TIOMYJISIPHYIO
JAUTEpaTypy (HPU3NUECKOTO COJepKAHNUs, CIPABOYHBIE MaTepUalIbl, PECYPChI CETH
WHTepHeT, BiageTh NprueMaMu KOHCTIEKTUPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
UH(pOPMAaILIUU U3 OJHOIN 3HAKOBOI CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHHS HA OCHOBE
UH(POPMALIUU U3 HECKOJIBKUX UCTOUHUKOB (PU3HUECKOTO COAEpKaHUS, TyOJINIHO
NPEJCTABIIATh PE3yIbTAThI MPOSKTHON MITH MCCIIEI0BATENBCKOMN IEATEILHOCTH, TIPH
3TOM IPaMOTHO HUCIOJIb30BaTh N3yUEHHBIN MOHATUHHBIN anmapar u3y4aeMoro
pazzaena pU3MKU U COTTPOBOKIATH BHICTYIIJICHHE TIPE3EHTAIMEN C YIeTOM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.

Temarnuyeckoe mIIaHUPOBaHME

«r
[-# KJ1acc
KosnnuyectBo yacos DJIEKTPOHHBIE
HaunmeHoBanue
Ne a3/1eJI0B U TeM (undpposnie)
n/n | PA3A Beero | KOHTPOabHbIE | TIDAKTHYECKHE | gGpazopaTenbHbIe
nporpamMMbl paboThI paboThbI pecypeb
Pa3nen 1. ®u3uka u ee posib B IO3HAHUM OKPY/KAIOIIEro MUpa
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dusnka — Hayka o Dusuxa, 7-9

L1 | ommone YK 2 knaccsl TAOY BO

pHp MITTY

duznueckue

1.2 2 <..>
BEJINYUHBI
EcrectBenno-

1.3 |Hay4HBIH METOJ 2 <.>
MMO3HAHUSA

Wroro no pazueny 6

Pa3nen 2. [lepBoHaYaIbHbIE CBEAEHHUA O CTPOEHHH BellleCTBA

2.1 | CrpoeHue BemiecTBa 1 <..>
JIBH>KEHHE U

2.2 | B3aumonencraue 2 <.>
YaCTHUI] BEIECTBA
ArperaTHEbIe

23 |2P 2 <.>
COCTOSIHUS BEIECTBA

Htoro no pazneny 5

Paznen 3. /IBu:keHHne U B3aUMoO/IeiicTBHE TeJl
MexaHn4deckoe

3.1 3 <.>
IBIDKEHHUE
HWuepnus, macca

3.2 LA, ' 4 <.>
IUIOTHOCTD

3.3 | Cuna. Bugs! cun 14 1 <.>

Hroro no paszneny 21

Pa3nen 4. /laByieHHe TBePABIX TeJl, *KUAKOCTEH H ra3oB
JaBneHue.
[Tepenaua naBneHus

4.1 |TBepABIMU TEIaMH, 3 <.>
JKUIKOCTSIMH U
rasamu

4.2 | JlaBneHue KUIKOCTH 5 <.>
ATtmocdepHoe

43 bep 6 <.>
aBIIEHUE
JlelicTBUE KUJIKOCTH
¥ rasa Ha

4.4 7 2 <..>
MOTPYKEHHOE B HUX
TENO

Hroro no paszneny 21

Paznen 5. PaGoTra u MOIIHOCTH. DHepPrust
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5.1 |Pabora 1 MOIIHOCTH 3 1 <..>
5o |lIPocTbe 5 1 <.>
MeEXaHU3MBI
53 MexaHnueckast 4 1 1 <. >
JHEpPTUs
Uroro no pazueny 12
IToBTOpEHME 3 <.>
OBILIEE KOJIMYECTBO
YACOB IIO 68 4 12
ITPOI'PAMME
8-M KJjacce
KosmmmuecTBo yacos DJIEeKTPOHHbBIE
HaumMeHoBaHue
Ne a3[eJ10B H TEM (wmpposrie)
n/n | PA3A Beero | KOHTPOabHbIe | TIpakTHYECKNE | oGpazoaTebHbie
MpOrpamMMbI paGoThI paGoThI pecypee
Pa3nen 1. TerioBhle iBJIEHUSA
CTpoeHue U CBOICTBA Dusuxa, 7-9
1.1 se peCTBa 7 kiaccel AOY BO
B MTITY
1.2 | TenioBbIe MPOLIECCHI 21 1 5 <.>
Hroro no paszneny 28
Pa3nen 2. JaekTpuyecKue H MATHUTHBIE SIBJIEHHSA
DNEeKTpUYECKUe
01 |3apAmEL 3apshKeHHBIC 7 1 < >
Tena U UX
B3aHMMOJICHCTBHUE
29 TlocTosHAEbIN § 20 9 7 < >
ANEKTPUYECKUI TOK
2.3 | MaruurHsble SIBICHUSA 6 1 15 <..>
24 DneKTpoMarHuTHas 4 < >
WHTYKIIHS
Hroro no paszneny 37
[ToBTOpEeHue 3 <..>
OBLIEE KOJIMYECTBO
YACOB I10 68 4 14,5
[TPOI'PAMME
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O-11 KJ1acce

KoanuecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne a3/1€JI0B H TEM (mdpposnie)
n/n | P34 Beero Kontpoarneie | [IpakTuieckue | ggpasoparesbubie
NPOrpamMMbl r 6 6
padoThI padoThI pecypcesl
Paszgea 1. Mexanuuyeckue siBJeHUSA
Mexanuueckoe dusuka, 7-9
1.1 | gxBUXeHME U CIIOCOOBI 7 1 kiaccel AOY BO
€ro OIMHMCaHUs MITIY
1.2 | BzaumoneiicrBue Tei 14 1 3 <..>
1.3 | 3akoHBI cOXpaHeHUs 7 3 <..>
Htoro no pazneny 28
Pa3znen 2. MexaHuuyeckue Ko1e0aHus U BOJTHbI
Mexanuueckue
2.1 5 3 <.>
KoaeO0aHus
Mexanuueckue
2.2 6 1 3 <.>
BOJIHBI. 3BYK
Htoro no pazneny 11
Pa3nen 3. Dj1eKTPOMATHUTHOE T0JI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DneKTpOMarHuTHOE
[1oJIe u
3.1 4 2 <>
AIIEKTPOMArHUTHBIE
BOJIHEI
Uroro no pazneny 4
Pa3nen 4. CBeToBbIe ABJICHUS
3aKOHEBI
4.1 | pacnpocTpaHeHus 4 2 <..>
cBeTa
JIMH3EI ¥ OITHYECKHE
4.2 4 3 <..>
npudopbI
Paznoxenue 0enoro
4.3 2 2 <..>
CBETa B CIIEKTP
Hroro no paszneny 10
Pa3nen 5. KBanroBble sBJ1eHHA
Ucnyckanue u
5.1 | mornoiiexnue ceera 3 1 <..>
aTOMOM
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59 CTpoeHune aTOMHOTO 5 1 < >
saqpa
5.3 | SnepHble peakiuu 5 1 1 <..>
Wroro no pazueny 13
Pa3nen 6. [loBTOpUTEIbHO-00001AK0IIMI MOYJIb
IToBTOpEHME U
000011IEHNE
6.1 |comepkaHus Kypca 2 2 <..>
busuku 3a 7-9-i
KJ1acc
Htoro mo pazneny 2
OBILEE KOJIMYECTBO
YACOB I10 68 3 27
[TPOI'PAMME

IIpoBepsiemblie TPeOOBaHMS K pe3yJbTaTaM
ocBoeHUus OOII u 3j1eMeHTHI cCoepKAHUSA

B denepanpHbix U peruoHanbHBIX MPOLIETypaX OLEHKH KayecTBa 00pa3oBaHUs UCIOIb3YETCS
nepedeHs (KoaupuKaTop) pacnpeaeIeHHBIX M0 KjaccaM MPOBEPSEMbIX TPeOOBAHUH K
pesynbratam ocBoeHust OOIT OOO u 3neMeHTOB coaepKaHus o (uU3mKe.

/-7 KJIACC

IIpoBepsiembie TpeOoBaHuA K pe3yabTaTam ocBoeHuss OOII

Ko .
I (I:Be SEMOTO IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
posep o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
11 Hcronb30BaTh H3y4EHHBIE OHATHS
19 Pa3znuyars sBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JTAaHHOE (PU3UIECKOE SIBJICHUE

Pacnio3naBaTh NposiBICHHE U3YUEHHBIX (PU3UUYECKUX SBJICHUN B
OKpY’KaloIleM MHUpE, B TOM 4YHciie (pU3HUecKue sBICHHs B IPUPOJE, IPU

1.3
3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B y4eOHYI0, BBIIEISTh
CYIIECTBEHHbIE CBOMCTBA (PU3HAKK) (PH3HMUYECKUX SBICHUI
OnuceIBaTh U3y4YEHHbIE CBOWCTBA TEN U (PU3UUYECKUE SBICHMUS, UCIIONIb3YS
14 ¢u3nueckre BEIMYUHBI, IPU ONMMCAHUU TPABUIIBHO TPAKTOBATH

(1)1/131/1qu1<1/1171 CMBICJI UCITOJIB3YEMBIX BCJIIMYHH, UX 0003HaUYCHHUS U
CANHUIIBI (I)I/I3I/I‘ICCKI/IX BCJIIMYHH, HAXOJUTH (I)OpMyJIBI, CBA3BbIBAIOIIHEC
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JTaHHYIO0 (U3UYECKYIO BETUYUHY C IPYTUMH BeIMYMHAMHU, CTPOUTH
rpaduKu H3y4EeHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIIMIUH

XapakTepu30BaTh CBOUCTBA TeJ, (PU3NUECKUE SBICHUS U MTPOIECCHI,
1.5 WCIIOJIb3YS] U3YYEHHBIE 3aKOHBI, IIPY 3TOM JaBaTh CIOBECHYIO
(bopMyITHPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHUECKOE BIPAKEHUE

OOBICHATH (PU3UUECKHE SIBJICHUS, IIPOIICCCHI M CBOMCTBA TEJI, B TOM YHCIIC
U B KOHTEKCTE CUTYaIlHid IPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa:

1.6 BBISIBJIATH PUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH 00BbsICHeHHE 13 1 - 2
JIOTUYECKHX [IaroB ¢ onopoii Ha 1 - 2 u3ydeHHbIX CBOMCTBA (PU3NIECKUX
SIBIICHUH, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH

Pemartp pacuernsie 3aauu B 1 - 2 neficTBUS, UCIOIB3YsI 3aKOHBI U
(dbopMyIIbl, CBSI3BIBAIOIINE (DU3UYECKHE BETUYHHBI. HA OCHOBE aHaIH3a
YCIIOBUS 33J]a41 3alUCHIBATh KPATKOE YCIOBHUE, MOACTABIAThH (PU3HUECKUE
BEJIMYMHBI B (POPMYIIBI U IPOBOJUTH PacUYEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJISl PELICHHS 3aa4, OLIEHUBATh PEATUCTHUYHOCTD
MOJIy4€HHOU (PU3NUECKON BEIUUNHBI

1.7

Pacnio3znaBath po6ieMbl, KOTOPBbIE MOKHO PELIUTh MIPU IIOMOIIN
(u3NYECKUX METO/OB, B ONIMCAHUU UCCIICOBAHUS BbIACIATh

1.8 poBepsieMoe MpeanosokeHue (TUmoTesy), pa3iuyarh 1
MHTEPIPETUPOBATH MOJIYYEHHBIN Pe3yIbTaT, HAXOAUTh OLIMOKH B X0J1€
OIIBITA, JIEJIATh BBIBOJIBI 1O €r0 pe3yjbTaTaM

[TpoBOIUTH ONBITHI IO HAOIIOIEHHUIO (PU3HMUECKUX SBICHUN MU
(du3nYECKUX CBOWCTB Tel: (pOPMYIHpPOBATH MPOBEPSIEMbIE
HPENONI0XKEHUs, COOUpaTh YCTAHOBKY U3 MPEITI0KEHHOTO
000py/10BaHus, 3alUChIBATh XOJ1 ONbITa U (POPMYITMPOBATH BHIBObI

1.9

BEINOTHATE NpsSMbIE U3MEPEHUS C UCTIOIb30BAHUEM AHAJIOTOBBIX U
1.10 M (POBBIX IPUOOPOB, 3aAMUCHIBATh MOKA3aHUsI IPUOOPOB C yUETOM
3aJJaHHOH a0COIIOTHOM MOTPEeNIHOCTH U3MEPEHUN

[TpoBoaMTH HCCIEI0BAaHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETUYUHBI
OT JPYTO# C UCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHMH, y4aCTBOBATh B
IUTAHUPOBAHUM Y4€OHOTO HCCIIeI0BaHUs, COOMPATh YCTAaHOBKY U

1.11 BBINOJIHATH U3MEPEHMS], CIIeAYs MPEATOKEHHOMY TUIaHy, GPUKCHUPOBATh
pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMUYUH B BUE
HPEeUIOKEHHBIX TAOJIUIl U Tpa(UKOB, AeTaTh BEIBOBI IO pe3yJbTaTaM
UCCIIEI0BaHMUS

[TpoBOANTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYUH, CIEAYS
NPEeUI0KEHHON MHCTPYKIUH: TIPH BBITOJTHEHUN U3MEPEHUN COONpaTh

1.12 o
OKCIICPUMCEHTAJIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYCHUC NCKOMOU
BEJIMYMHBI

113 Cobuto1aTh IpaBuiia TEXHUKU 0€30MacHOCTH MU paboTe ¢

71a00paTOpHBIM 000pyIOBaHUEM

YKka3bIBaTh MPUHLUIBI ASHCTBHS PHUOOPOB U TEXHUUECKUX YCTPOUCTB,
1.14 XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C IIOMOILBIO UX ONUCAHUS, UCIIONb3Ys 3HAHUS O
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CBOMCTBAX (PU3UYECKUX SBJICHUN U HEOOX0aUMbIC (PU3NIECKUE 3aKOHBI U
3aKOHOMEPHOCTH

[IpuBoauTH PpUMEpHI (HAXOAUTH HH(OPMALIUIO O TPUMEPax)
HPAaKTHYECKOTO MCIOIb30BaHMs (PH3MUECKUX 3HAHUH B TIOBCETHEBHOM
1.15 XKHU3HH U1 00ecrieueHHst 0e30MacHOCTH MPH 00paleHnH ¢ TpUOOpaMu 1
TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHS 3I0POBBS M COOIIOACHUS
HOPM 3KOJIOTHYECKOTO IIOBEICHHS B OKpYXKarolIel cpee

OcymiecTBiIsTh 0TOOP UCTOYHUKOB MH(pOpMaluu B cetu HTepHET B
COOTBETCTBUU C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIIUXCS
1.16 3HAHWH ¥ ITyTeM CPaBHEHHMSI Pa3JIMUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIIHIO, KOTOpas SBJISETCS MPOTUBOPSUMNBOM HIIM MOKET OBITh
HEJIOCTOBEPHOMU

Hcnonp30BaTh MpH BHIOTHEHUH YYEOHBIX 3aJaHUI HAYYHO-TIOMYISPHYIO
TUTEPaTypy (PU3NUECKOro coaepKaHusl, ClIPaBOYHBIC MaTEPUAIIBI,

1.17
pecypcbl cetn MHTEpHET, BaeTh prueMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanusi THHOPMALIMK U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYT'YIO
Co3naBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOLIICHHS Ha
OCHOBE 2 - 3 UCTOYHUKOB MHPOPMALIUU (PU3HUECKOTO COJCPKAHUSA, B TOM
118 qycIIe MyOIMYHO JIeNIaTh KPaTKUe COOOIICHNUS O pe3ybTaTax MPOeKTOB

WM Y4€OHBIX MCCIIEOBAHUN, IPU TOM I'PaMOTHO MCIOJIb30BaTh
U3y4EHHbIN MOHATUHHBIN anmapar Kypca pU3UKH, COIPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALIUEN

[Ipu BbIMOIHEHUN YY€OHBIX MPOEKTOB U UCCIICAOBAHUI pacCTIpeaeIsiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C IMOCTABJICHHBIMH 33/1a4aMH,
1.19 CIIEAUTH 3a BBIIIOJHESHHEM IIJIaHa JICHCTBHI, aeKBAaTHO OI[CHHUBATh
COOCTBEHHBII BKJIAJ B I€ATE€ILHOCTD TPYIIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHNX

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

Kon Kon
pasaeJia | 3JieMeHTa

OU3UKA U Ee POJIb B ITO3HAHMM OKPYXAIOIIETO MUPA

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

®u3znka - Hayka o nmpupoje. SBienus npuponasl. usnueckue
11 SBJICHUS. MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE

dusnueckue BeaUUnHbL. M3Mepenne Gpu3nyeckux BeTUYrH.
1 1.2 Ousznyeckue npudbopsl. [lorpenrHocts n3mepenuit. MexnyHnapoanas
CHUCTEMA EAVHMII

ECTCCTBCHHO-Hay‘-IHHﬁ METOJ IO3HAHUS. Ha6J'IIO,Z[CHI/Ie, IIOCTaHOBKa
1.3 HAaY4YHOI'0 BOIIPOCA, BEIABUXCHUEC I'MIIOTES, SKCIICPUMEHT I10
IPOBEPKEC TUIIOTE3, 00BSICHEHHE HaGJ’IIO,Z[aCMOFO SABJICHUA

1.4 Onucanne PU3NUECKHUX SBICHUM C TIOMOIIBIO MOIEIEH
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[IpakTrueckue pabOTHI:
N3MepeHne paccTosTHUM.
15 N3mepenue o6beMa KUAKOCTU U TBEPIOTO Tea.

Omnpenenenre pa3sMepoOB MaJbIX TEI.

N3mepenue temneparypsl IpU MIOMOIIHU KUIKOCTHOTO TEPMOMETpa U
JaT4YNKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHNUN BEILIECTBA

21 CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI,
JIOKa3bIBAIOLINE NJUCKPETHOE CTPOCHUE BEIIECTBA

99 JIBrokenue yacTull BeniecTBa. CBs3b CKOPOCTHU ABUKEHUS YACTHI] C
' TeMreparypoit. bpoynosckoe aBuxenue, Auddys3us

2.3 BzaumopeiicTBue yacTull BEeCTBA. IMPUTAKCHUEC U OTTAJIKUBAHUC

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U
TBepAbIX (KpUCTAIIMYECKHX) Tel. B3auMOCBsI3b MeX 1y CBOHCTBAMU

2.4

BEIIECTB B PAa3HBIX arperaTHBIX COCTOSTHUSX U HX aTOMHO-
2 MOJICKYJISIPHBIM CTPOCHHEM

2.5 Oco00EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI
[IpakTuueckue padbOTHI:
OrieHKa qUaMeTpa aToMa METOIOM PSIIOB (C MCITOJIb30BaHUEM
doTorpadumii).

2.6

OnbITEI IO Ha6J'IIO,Z[eHI/IIO TCIIJIOBOT'0 paCIIUpPpCHUA I'a30B.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CUIJI MOJIEKYJISIPHOTO
HPUTSKEHUS

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

Mexanndeckoe IBHXeHUE. PaBHOMEpHOE M HEpaBHOMEPHOE
JBU)KEHUE

3.1

32 Cxopoctb. Cpenssisi CKOpOCTb TP HEPABHOMEPHOM JIBUKCHHH.
' Pacuer nytn ¥ BpeMeHM IBUKEHUS

SIBnenue nHepuuu. 3aKOH HHEepIMH. B3anMoneicTBre Ten Kak
3.3 MIpUYMHA U3MEHEHUs! CKOPOCTH JIBHKEHUS Tell. Macca kak Mepa
MHEPTHOCTH TeJa

IInoTHOCTE BelecTBa. CBs13b INIOTHOCTH C KOJIMYCCTBOM MOJICKYII B

34
eIuHNIE 00BEMA BEIECTBA

3.5 Cua Kak XxapaKkTepUCTHKa B3aUMOIEHCTBHS T
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Cuna ynpyroctd u 3akoH ['yka. I3mepeHue cuiibl ¢ TOMOIIBIO

3.6
JTUHAMOMETpa
37 SBnenue TAroTeHus U cuiia TsxecTu. Cuiia TSKECTH Ha APYTUx
' mwianeTax. Bec Teixa. HesecomocTh
38 Cuna tpenus. TpeHue cKoabXeHUs U TpeHHE MTOKosl. TpeHue B
' MPUPOJE U TEXHUKE
39 Ciio)xeHue cuil, HalpaBJIECHHbBIX 10 OJHOM MPSIMOIA.

PaBHozelcTByIOImMAs CHII

[IpakTuueckue paboOTHI:

OmnpeneneHre CKOPOCTH paBHOMEPHOTO JBHKEHUs (IapuKa B
KHUJIKOCTH, MOJICITH 3JICKTPUIESCKOTO aBTOMOOMJIS M TakK Jajiee).
Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa
110 HAKJIOHHOM IIIOCKOCTH.

3.10 Omnpenenenue MIOTHOCTH TBEPOTO Tela.

OTBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSKCHHUS
(medopmariumn) NpyKUHBI OT MPHIOKEHHON CHJIBI.

OMBITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTH CHJIBI TPEHHS
CKOJIBKEHUS OT BEca Tella U XapaKTepa CONMPUKACAIOIINXCS
MMOBEPXHOCTEN

Du3nvecKue SIBICHUS B IPUPOJIE: IPUMEPHI JBUKEHUS C
3.11 Pa3IMYHBIMU CKOPOCTSAMM B )KMBOM M HEKUBOU MPUPOJIE, ACUCTBUE
CUJIBI TPEHUS B IPUPOJE U TEXHUKE

3.12 TexHuuyeckue ycTpoicTBa: AMHAMOMETD, OIITUITHUKA

JIABJIEHUE TBeP/IbIX TEJI, )KUJIKOCTEN U TA30B

JaBnenue TBeproro tena. CnocoObl yMEHBIIECHUS U YBEIHUEHUS

4.1
JIaBJICHUS
42 JlaBrienue ra3a. 3aBUCUMOCTD JIaBJICHUS ra3a oT o0beMa,
' TEMIIEPATYPHI
43 [lepenaua naBieHus: TBEPABIMH TEIAMH, KUAKOCTSIMH U Ta3aMu.
' 3axoH [lackans. [IHeBMaTHUECKHE MaITMHBI
4 y
44 3aBUCUMOCTD JIaBJICHUS KHUJIKOCTU OT TIyOHHbI. [ MapocTaTnyeckuii
' napagokc. CooOmraronyecs: cocybl. [ napaBindecKkne MexaHu3Mbl
ATtmocdepa 3emau u atMocepHoe nasieHue. [Ipuannbl
45 CYIIECTBOBaHMS BO3AYIIHOM 060m0ouku 3emin. OnsiT Toppuueniu.
' 3aBUCUMOCTB aTMOC(EPHOTO0 JTaBJICHHS OT BBICOTHI HaJl YPOBHEM
Mopst
16 N3mepenue armocdepnoro aasnenus. [Ipubopsl 11 usmepenus

aTMOC(EepHOTO AABICHUS
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JleficTBuE ®UJKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO.

4.7
BertankuBatoras (apxumMenoBa) cuia. 3akoH Apxumea

4.8 [InaBanue ten. Bo3nyxomnnaBanue

[IpakTuueckue paboOTHI:

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOE 0T 00bema
MOTPYXEHHON B KHUAKOCTb YaCTHU TEJA.

OrnpezienieHne BHITAIKUBAIOLIEH CUJIBI, JEHCTBYIOIIEH Ha TEO,
MOTPY>KEHHOE B JKUJIKOCTD.
4.9 o N .
HpOBepKa HE3aBUCHUMOCTHU BBITAJIKUBAIOIICH CUJIBI, I[CI/ICTBYIOH_IGI/I Ha
TEJIO0 B )KUIKOCTH, OT MACCHI TeJa.

OnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIECH CHUIIBI,
JeICTBYIOIIEH Ha TEJIO B XKUAKOCTH, OT 00beMa MOrpyKEHHOH B
KHJIKOCTh YacTH TeJla U OT INIOTHOCTH >kuaKoctu. KoHcTpynpoBanue
apeoMeTpa WK KOHCTPYUPOBAHME JIOAKHU U OIPENIEIICHUE €€
Ipy30I0,/bEMHOCTH

@usnuecKue sIBICHHS B IPUPOJIE: BIUSHIE aTMOCHEPHOTO JaBICHUS

4.10 .
Ha JKUBOU OPraHH3M, IIJIaBaAHUC pLI6

TexHuyeckue ycTpoicTBa: COOOIIAIONINECS COCY/ b, YCTPOMCTBO
411 BOJIOTIPOBO/IA, TUIPABIMYECKUH TTPECC, MAaHOMETP, OapomeTp,
BBICOTOMEp, OPIIHEBON HACOC, apEOMETP

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanuueckas padota

5.2 MexaHnueckas MOIHOCTb

53 ITpocTbie MexaHU3MBI. pblYar, OJI0K, HAKJIIOHHAsS TIOCKOCTb.
[IpaBuino paBHOBeCHs pbryara

5.4 [IpumeHeHMe paBUiIa paBHOBECHS pblyara K OJIOKy

55 «30510TO€ TpaBUIIO» MexaHuKu. KoadduiueHnt nonesnoro neicTaus

. MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE

5.6 [TorenuanbHast SHEPrUM TeNa, MOAHATOTO Haja 3eMiel

5.7 Kunernueckas sHeprus

58 [MonHast MeXaHHecKas SHeprHs. 3aKOH U3MEHEHUS ¥ COXPaHCHUS
MEXaHUYECKOM SHEpruu
[IpakTuyeckue pabOTHI:

59 Onpenenenre padOTHI CHIIBI TPEHUS P PABHOMEPHOM JABHXKEHUN

TCJ1a 110 FOpHSOHTaHLHOﬁ IMOBCPXHOCTH.
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HccnenoBanue ycinoBuid paBHOBECHS pblyara.
N3amepenne KIIJI HakTOHHOM MIIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHHYeCKOM OHCPIrun

5.10 @u3nyecKue ABICHUS B IPUPOJIE: PhIYAru B TEJIEC YEIOBEKA

TexHudeckue ycTpouCTBa: pplyar, IOABUKHBIN U HENIOABUKHBIN

5.11
0JIOKH, HAKJIOHHAS IJIOCKOCTh, IPOCThIE MEXAHU3MBbI B OBITY

8-1 KJ1acce

IIpoBepsiemble TpeGoBaHus K pe3yjbTatam ocBoeHus OOII

Kon .
IDOBEDAEMOLo IIpoBepsiembie MpeIMeTHBIE Pe3YIbTATHI 0CBOEHHS OCHOBHOI
pobep 00pa3oBaTeIbHOI MPOrPaMMbI OCHOBHOT'0 001er0 06pa3oBaHus
pe3yJbTara
1.1 Hcnonb30BaTh MOHITHS
19 Paznuyare siBIICHHS 110 ONMCAHHUIO UX XapPAKTEPHBIX CBOWCTB U HA OCHOBE
' OIIBITOB, IEMOHCTPHUPYIOMINX JaHHOE (PH3HYECKOE SBICHUE
Pacrio3HaBaTh nposiBiIeHHE U3yYEHHBIX (DU3UYECKUX SBICHUN B
13 OKPYXaIOIIeM MHpPE, B TOM YHCIIC PU3HMUYCCKHE SBICHHUS B IIPUPOJIC, TIPH
' 3TOM IEPEBOJUTH MPAKTHYECKYIO 33]]a4y B y4€OHYIO, BBIICISATH
CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PH3HMUYCCKUX SBICHUI
OnuceiBaTh N3Y4EHHBIEC CBOMCTBA TeN U (PU3NYECKUE SBICHUS, UCTIONB3YSI
(u3ryecKre BETMYUHBI, TIPU OMMCAHUU TPABHIBHO TPAKTOBAThH
14 (U3MYECKUI CMBICIT UCTIONIB3YEMBIX BEJTHYHH, 0003HAYCHHUS M €ANHHIIBI

(bu3NYECKUX BEJINYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOLINE TaHHYIO
(bU3MUecKyro BETUUYHHY C APYTMMU BETMYMHAMU, CTPOUTH rpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUYHUH

XapakTepu30BaTh CBOMCTBA TeJ, PU3NYECKHUE SIBICHUS U TPOLECCHI,
1.5 UCIIONIb3Ysl U3YYCHHBIE 3aKOHBI, IPU HTOM J1aBaTh CIIOBECHYIO
(GbopMyIHUPOBKY 3aKOHA U 3aIlIMChIBaTh €T0 MaTEMaTHYECKOE BhIPAXKEHHE

OOBsICHATH (PU3MUECKHE MPOLIECCHI U CBOMCTBA T€J, B TOM UUCIIE U B
KOHTEKCTE CUTYAIMi MPAaKTUKO-OPUESHTHPOBAHHOTO XapaKTepa: BhISBIIATH
1.6 MPUYUHHO-CJIEICTBEHHBIEC CBS3H, CTPOUTH 00BsicHEHHE U3 1 - 2
JIOTUYECKHX MIaroB C MOMOIIBIO 1 - 2 M3yYeHHBIX CBOHCTBA (PU3UUCCKUX
SBIIEHUH, PU3NIECKUX 3aKOHA WUJIM 3aKOHOMEPHOCTH

Pemats pacuerHble 3a1auu B 2 - 3 ACUCTBHUSI, UCTIONB3YS 3aKOHBI U
(dbopMyIIBI, CBSI3bIBAOIINE (PU3UYECKHUE BEIMUYMHBI. HA OCHOBE aHAIN3a
YCIIOBHS 33]Ja4M 3aMMCHIBATh KPATKOE YCIOBHE, BBIABISTH HEAOCTATOK
JAHHBIX JIJIS1 PEIICHUS 3a/1a4d, BEIOMPATh 3aKOHBI 1 (JOPMYIIHI,
HEOOXOUMBIE JJIs €€ PelIeHHs], IPOBOIUTH PACUEThl U CPABHUBATH
MOJTy4eHHOE 3HAaUeHUE (PU3UIECKON BETMYMHBI C N3BECTHBIMH JIAHHBIMU

1.7
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Pacno3naBaTth po6sieMbl, KOTOPhIE MOKHO PELIUTh MTPU IIOMOIIN
(UBHYECKUX METO/OB, UCTIONIB3YS OMMCAHUE HCCIICIOBAHUS, BBIICISTh

1.8
IIPOBEPSIEMOE MPEATION0KEHUE, OLIEHUBATh IPABUIIBHOCTD MOPSIKA
IIPOBEJICHUS UCCIIEA0BAHNUS, AEJIaTh BBIBOIBI
[TpoBOIUTH OMBITHI IO HAOIIONEHUIO (PU3UUECKUX SBICHUN MU
19 (bu3nYECKUX CBOUCTB TeN: (POPMYIHPOBATH MPOBEPSIEMbIE

IIPENII0JIOKEHUS, COOUpaTh YCTAHOBKY U3 IIPEITI0KEHHOTO
000pyI0BaHUs, OUCHIBATh X0/ OIBbITA U (HOPMYIUPOBATH BHIBOIbI

BrITIONMHATE TIpsIMBIE U3MEPEHHUSI ¢ UCIIOJIE30BAHNEM aHAIOTOBBIX
1.10 MpUOOPOB U JATUYMKOB (PU3MUECKUX BEIIMYMH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUI ¢ y4eTOM 3a/IaHHOI a0COIFOTHOM MOTPENTHOCTH

[TpoBOIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHON (PU3MUECKON BEITMYMHBI
OT JPYTOH C UCIIOJIb30BAaHUEM IIPSMBIX U3MEPEHUMN: INIAHUPOBATh
UCCIIeIOBaHKE, cOOMpaTh YCTAHOBKY U BBINOJHITH U3MEPEHUS, CIIEAYs
IPEUI0KEHHOMY IUIaHy, (PUKCHPOBATh Pe3ybTaThl IOJIyYeHHON
3aBHCHUMOCTH B BHJIE TaOJHUIl ¥ TPaUKOB, JIEJIaTh BHIBOJIBI 11O
pe3yJibTaTaM MCCIIEN0BaHUs

1.11

[TpoBOIUTH KOCBEHHBIE M3MEPEHHS (PU3NUECKHUX BEJTMYMH: TUIAHUPOBATh
1.12 U3MEpEHUs], COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs
NPEUIOKEHHON MHCTPYKIIUH, U BBIYUCIISATH 3HAYCHUE BEIIMIHHBI

Cobnronats paBuiIa TEXHUKU 0€301TacCHOCTH TIPH padoTe ¢

1.13
71a060paTOPHBIM 000PYI0BaHHEM
XapakTepu30BaTh MPUHIIMITHI ICHCTBUS U3YICHHBIX PHOOPOB U
114 TEXHUUYECKUX YCTPONCTB C OMOPOI HAa UX OMHUCAHWSI, UCIIONIB3YS 3HAHUS O

CBOMCTBAX (DU3UYECKUX SIBICHUN U HEOOXOAUMbIE (pr3nyeckue
3aKOHOMEPHOCTHU

PacriozHaBath mpocThie TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE
npuOOpPHI O CXeMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIIATh CXEMBI
1.15 ANEKTPUYECKUX LENEN C MOCIEA0BATEIBHBIM U MTapaJUIEIbHBIM
COEJMHEHHUEM 3JIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAYEHUS HIEMEHTOB
ANEKTPUUECKUX LETei

[MpuBoaNTH pUMEPHI (HAXOIUTH HHGOPMAIIHIO O TPUMEPAX)
MPAKTUYECKOT0 UCTIONB30BaHUs (PM3MUYECKUX 3HAHUI B MOBCEAHEBHOU
1.16 JKU3HH 1T oOecrieueHnst 0€30MacHOCTH TIPH OOpaIleHuH ¢ MpubdopaMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbS U COOTIOACHHUS
HOPM JKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAFOIIEH cpejie

OcymiecTBIATh MOUCK HHPOpMAUU (UZNIECKOTO COIEPIKAHUS B CETH
HHTepHeT, Ha OCHOBE NMEIOIIMXCS 3HAHUM U ITyTEM CPAaBHEHHMS

1.17
JIOTIOJTHUTEIBHBIX UCTOYHHUKOB BBIENIATH HH(POPMAIIIO, KOTOpast
ABJISIETCS IPOTUBOPEUMBON MM MOXKET OBITH HEOCTOBEPHOM
Hcnonp30BaTh MpH BHIOTHEHUH YU€OHBIX 3aJaHUI HAYYHO-TIOMYJIPHYIO
118 JaUTEpaTypy (pU3nUEcKoro coaepkKaHus, ClIpaBOYHbIE MaTEPUAIIbI,

pecypchl cetu IHTEpHET; B1aieTh mpueMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HH(GOPMAIIUK U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO
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Co3aBaTh COOCTBEHHBIC TUCbMEHHBIC M KPATKHUE YCTHBIC COOOIICHUS,
000011251 MHGOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOTO
COZICpPKaHHUsI, B TOM YHCIIE MMyOJINYIHO MPECTABIIATH PE3YIIbTaThI
MPOCKTHOMN WJTH MCCIICI0BATEIILCKOM IEITEIbHOCTH, IPU 3TOM IPaMOTHO
UCII0JIb30BATh M3YUCHHBIH MOHATUHHBIHN anmapar Kypca Gpu3ukKH,
COITPOBOK/ATh BBICTYIICHHE MTPE3CHTAIMCH

1.19

[Tpu BBIMOIHEHNH YUEOHBIX POCKTOB M UCCIIE0OBAaHUIN (PU3HMUECKUX
IPOLIECCOB paclpeensaTh 003aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM 3aJja4aMH, CJICIUTh 3a BBIIIOJIHECHUEM IUIaHa NEUCTBUI U
KOPPEKTHPOBATH €r0, a€KBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJl B
JIeATEIbHOCTD TPYIIIIbI, BICTPAaUBAaTh KOMMYHHUKAaTUBHOE
B3aUMO/IEIICTBHE, IPOSIBIISASA TOTOBHOCTh pa3periaTh KOH(IMKThI

1.20

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

Kox
Koa ssiementa | IIpoBepsieMblie 3J1eMEHTBI COACPKAHMS
paszeJia
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE TOJ0XKEHUS MOJIEKYISIPHO-KMHETHUECKOH TeOpHH

6.1 CTpoeHHUs BellecTBa. Macca u pasmepbl MoJIeKyl. OnbITHI,

' MOJITBEPKIAOLINE OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU

6.2 Mogenu TBEpAOro, XKUAKOI0 M ra3000pa3HOro COCTOSHUMN
' BeuiecTBa. Kpucramnnyeckue u amopdHble Tena

6.3 OObscHEHNE CBOMCTB ra3oB, )KUJKOCTEN U TBEPABIX TN Ha
' OCHOBE ITOJIOKEHUH MOJIEKYISIPHO-KMHETHYECKOM TeopuH

6.4 CmaunBaHuE U KalWUISPHBIE SIBICHUS

6.5 TemoBoe pacupeHne U CxaTHe

6

6.6 Temmneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO
' TETUTOBOTO JIBIKEHHSI YaCTHUI]

6.7 Buytpennss sneprusi. CnocoObl U3BMEHEHUs BHYTpEHHEH
' SHEpIuu: Tersionepeaya i CoBepiieHue padoTbl

6.8 Bunp Temonepenadu: TemI0NPOBOIHOCT, KOHBEKITHS,
' H31y4YEeHUE

6.9 KonuyectBo TemnoTsl. Y aenbHas TEIUIOEMKOCTh BEIECTBA

6.10 TennooOMeH U TemI0BOE paBHOBECHE. Y paBHEHHE
' TEIJIOBOTO OanaHca

6.11 [InaBneHue u oTBEpeBaHNE KPUCTANTMUECKUX BEIIECTB.
' VY nenpHas TEIUIOTA IUIABJIEHUS
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[TapooGpazoBanue u konneHncanus. Mcnapenue. Kunenue.
6.12 VY nenpHas TEmI0Ta Napoodpa3zoBaHus. 3aBUCUMOCTb
TEeMIEPaTypbl KHIIEHUS OT aTMOC(HEPHOTO JaBICHUS

6.13 BnaxxnocTs Bo3myxa

6.14 OHeprus ToIMBa. Y 1eJbHas TEIJIOTa CrOPaHMsI

[Tpunuuns! padots! Temnosbix asurateneit KI1/1 rernosoro
6.15 nBurates. TermoBble IBUTAaTeNd 1 3alliTa OKPYKAIOIICH
CpeIbI

3aKOH COXpaHEHUS M MTPEBPAICHHUS SHEPTHH B TETUIOBBIX
nporeccax

6.16

[IpakTuueckue padbOTHI:

OnbITH IO O6H8.py>K6HI/II-O HeﬁCTBHH CHJI MOJICKYJISIPHOT'O
MIPUTAXKCHUA.

OnpIThI 10 BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOU COJIN
WIK caxapa.

OnbITH IO Ha6J'II-OI[eHI/IIO TCIIOBOI'O paClIMpPCHHA I'a30B,
)KI/IIIKOCTefl " TBCPABIX TCII.

Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE IIPHUIIA.

OHLITBI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTE JaBJICHUA
BO3ayXa OT €T0 o0beMa 1 HarpCBaHus UJIN OXJIAXKICHUS.

[IpoBepka runoTe3sl IMHEMHON 3aBUCUMOCTH JJTHHBI
CTOJIOMKA JKUJKOCTH B TEPMOMETPHUECKOM TpyOKe OT
TeMIepaTyphl.

6.17

HabmtoneHne u3MeHeHus: BHyTpEeHHEH SHepruu Tena B
pe3ysibTaTe Terionepeaadn U padoThl BHEIIHUX CHJL.

UccnenoBanue siBeHUs TEII000MEHa MTPU CMEIIMBAHUT
XOJIOTHOW U rOpsiYe BOJBI.

OnpeneneHI/Ie KOJIMYCCTBA TCIJIOTHI, ITOJTYUYCHHOT'O BOJOM
npu TEIIO00MEHE ¢ HarpeTbiIM METAJNIMYCCKUM LMUIUHIPOM.

OHpC,I[CJ'ICHI/IC yﬂeHLHOﬁ TCIINIOEMKOCTH BCIICCTBA.
HccnegoBanue ponecca UuCrapeHus.

Ompenenenne OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa.

Ompenenenne yaeIbHON TEIJIOTH TUIABICHUS JIb/IA.
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OuznyecKkue sIBICHUS B IPUPOJIE: TOBEPXHOCTHOE
HAaTSHKEHUE U KaWJUIAPHBIC SIBJICHUS B IPUPOJIE, KPUCTAILIIBI
B Ipupoe, uznydenre CoHIa, 3aMep3aHue BOJAOEMOB,
MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEes, CHeTa.

6.18

TexHudeckue ycTpoucTBa: KaluUIAphl, IIPUMEPHI
UCIOJIb30BAHUS KPUCTAILIOB, )KUAKOCTHBIN TEPMOMETP,
6.19 JATYUK TEMIIEpPATypbl, TEPMOC, CUCTEMA OTOILIIEHHS IOMOB,
TUTPOMETPBI, ICUXPOMETP, IapoBas TypOuHa, JBUTaTellb
BHYTPEHHET'O CTOPaHHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHU A

7.1 DnexTpuszanus Tei. J[Ba poaa 3JIeKTpUUeCKUX 3apsiioB

BsaumopeiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
1.2 (3aBHCHMOCTB CHIIBI B3AaUMOJCHCTBUSI 3aPSKEHHBIX TEIT OT
BEJIMYMHBI 3aPSTI0B M PACCTOSIHUS MEXK]Ly TeJIaMH)

Dnektpudeckoe nosie. HanpskeHHOCTh JIEKTPUYECKOro
7.3 1oJst. TIpUHINT CYTEpIIO3UIUH HIEKTPUIECKUX Toel (Ha
KayeCTBEHHOM YPOBHE)

Hocutenu QJICKTPHUYCCKUX 3apPsA10B. BHCMGHTapHBIfI

7.4 anekTpuyeckuil 3apsia. Crpoenue atoMa. [IpoBoHUKY U
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
76 DNEeKTpUUECKUN TOK. Y CJIOBHSI CYIIE€CTBOBAHUS
' INEKTPUYECKOTO TOKA. VICTOYHMKN TOCTOSTHHOTO TOKA
77 JleiicTBHSI DIEKTPUIECKOT0 TOKa (TEIIOBOE, XUMUYECKOE,
7 ' MarHMTHOE). DINEKTPUICCKUI TOK B )KUIKOCTSIX M Tazax
78 Onexkrpuueckas nenb. Cuia Toka. NeKTPUUECKOE
' HaIpsHKEHUE
79 ConpoTHuBieHHEe TPOBOAHMKA. Y IENBHOE COIIPOTUBIICHHE
' BEIIIECTBA
7.10 3akon OMa Jy1st y4acTKa Lenu
711 [TocnenoBarenbHOE M NapaLIEIbHOE COCIUHEHUE
' IIPOBOJHUKOB
712 Pa6ota u MOILITHOCTH ANEKTPUYECKOTO TOKA. 3aKoH J[>Koyis -
' Jlenna
713 DneKTpuYecKre Henu U MOTPpeOUTeNN IeKTPUIECKON
' sHepruu B ObiTy. KopoTkoe 3ambikaHne
714 IloctosiHHBIE MarHUTHI. B3anMopaelcTBHE MOCTOSHHBIX
' MarHuTOB
715 MaruutHoe nosne. MarautHoe nose 3eMIId U €70 3Ha4€HUE

JUTSL )KA3HU Ha 3emiie
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OnbIT OpcTeaa. MarHuTHOE MOJIE ANEKTPUUECKOTO TOKA.

7.16
[IpumeHeHne 3JIEKTPOMAarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.
717 DIeKTpoABUTaTENb IOCTOSTHHOTO TOKA. Mcnonb3oBanue
' 3JIEKTPOJABUIaTEelIed B TEXHUYECKUX YCTPOUCTBAX U HA
TpaHCIoOpTe
718 OmnbiTel @apases. SABneHUE AIEKTPOMATHUTHON UHAYKITUU.

[IpaBuno Jlenna

Onekrporeneparop. CriocoObl TOTyYEHHS IIEKTPHUECKOM
7.19 SHEPIruu. DNEKTPOCTAHIIUU Ha BO30OHOBIISEMBIX
MCTOYHHKAX SHEPTUU

[IpakTuueckue padbOTHI:

OmnbITH IO HAOTIOACHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH 1
IIPU CONPUKOCHOBEHUH.

HccnenoBanue nericTBUs 3IEKTPUIECKOTO MOJISA HA
MMPOBOIHUKH U JUDJICKTPUKH.

COopka u mpoBepKa padOThI IEKTPUUECKOHN IIETH
MOCTOSTHHOTO TOKa.

H3MepeHne u peryampoBaHie CUIIbI TOKA.
H3mMepeHue u peryampoBaHue HaPSKEHUS.

HccnegoBaHue 3aBUCUMOCTH CHIIBI TOKA, HaAyaero 4epe3
PE3UCTOP, OT COMPOTUBJICHUA PE3UCTOPA U HAIIPAIKCHHUA HA

720 pesucrope.

OHLITBI, ACMOHCTPUPYIOHIUEC 3aBUCUMOCTD 3JICKTPUUCCKOT'O
COIMPOTUBJICHUS ITPOBOJHUKA OT €TI0 AJIMHBI, IIOIIaaN
TIOMEPCUHOI0 CCUCHUA U MaTCpHUaAJIaA.

[TpoBepka mpaBuiIa CIIOKEHHS HANPSKECHUH TTPU
MIOCJIEZI0BATEILHOM COEIMHEHUH BYX PE3UCTOPOB.
[IpoBepka nmpaBuiia AJis CUJIbI TOKA NP MapajieIbHOM
COEMHEHUH pe3ucTopoB. OmnpeneneHue padoTbl
AEKTPUYECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTop.
Onpenenenne MOIHOCTH 3IEKTPUUYECKOTO TOKA,
BBIZIEJISIEMON Ha pe3uctope. MccnenoBanne 3aBuCHMOCTH
CHJIBI TOKQ, UAYIIETO YEPE3 JIAMIIOUKY, OT HaNpPsyKEHUS Ha
Heil. Onpenenenue KII/ narpeBarens. MccnenoBanue
MarHMTHOTO B3aMMOJEWCTBUSI TIOCTOSHHBIX MAarHUTOB.
I/I3y11eHI/1e MarduTHOI'O IIOJIA MOCTOSHHBIX MAarHuTOB ITPH UX
00bEeTMHEHNH U pa3zieneHuu. VceaenoBanue 1eHCTBUS
ANEKTPUYECKOTO TOKA HA MarHUTHYIO CTPeNIKy. ONBITHI,
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JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOIEHCTBUS
KaTYIIKA C TOKOM M MarHuTa OT CUJIbI TOKA M HAMPaBIICHUS
TOKa B KaTyiuke. M3ydyeHue neiicTBUsl MarHUTHOTO IOJISI Ha
MIPOBOJHHK C TOKOM. KoHCTpynpoBaHue 1 n3ydeHue padoThl
anektpoasurarens. Mzmepenue KII] anexrpoasurarenbHoit
yCTaHOBKHU. OTBITHI 110 UCCIICIOBAHUIO SIBJICHUS
ANEKTPOMArHUTHOM MHIYKIUH: UCCIIEI0BaHNE NU3MEHEHUI
3HAYEHMS U HAPABJICHUS] MHAYKIIMOHHOTO TOKa

@uU3NYECKUE ABJIICHUS B IPUPOJE: FIEKTPUUECKUE SIBIEHUS B
aTMocdepe, ITEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emit, apei¢ IOIF0COB, pOJIb MATHUTHOTO TTOJIS IS
YKU3HU Ha 3eMJie, MOJISIPHOE CUSTHUE

7.21

TexHu4eckue ycTpoucTBa: 3JIEKTPOCKOI, aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CUETUYHK JIEKTPUUECKON SJHEPIHH,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, HAarpeBaTEIbHbIE
ANEKTPONPHOOPEI (IIPUMEPBI), ATCKTPHUECKUEC
MPEAOXPAHUTENH, SJIEKTPOMATHUT, HIEKTPOIBUTaTEb
IIOCTOSIHHOT'O TOKa, TEHEPATOp MOCTOSHHOIO TOKa

7.22

O-1 KkJ1ace

IIpoBepsiemble TpeGoBaHus K pe3yabTatam ocBoeHus OOII

Kon .
IDOBEDSIEMOL0 IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
posep o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

pe3yJbTara

11 Hcronb30BaTh H3y4EHHBIE OHATHUS

19 Paznuuate sBIEHMS O ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE

' OTIBITOB, IEMOHCTPUPYIOIIUX JIAHHOE (PU3UIECKOE SIBJICHUE
PacrioznaBath nmposiBieHNE U3yYEHHBIX (U3NYECKUX SIBICHUN B
13 OKpY’KaroIlleM MUPE, B TOM uucie (pU3ndecKue sBIeHUs B IPUpoJie, IpU

3TOM MEPEBOAMTH MPAKTUYECKYIO 337a4y B YU€OHYIO, BBIACTST
CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PH3HMUYCCKUX SBICHUI

OnuceIBaTh U3y4YEHHbIE CBOWCTBA TEN U (PU3UUYECKUE SBICHMUS, UCIIOJIb3YS
¢u3nueckre BEIMYUHBI, IPU ONMMCAHUU TPABUIIBHO TPAKTOBATH

14 (bu3nYecKuit CMBICIT UCTIONIb3YyEMbIX BETUYHMH, 0003HAUEHUS U €UHUIIBI
(bU3NUeCKUX BETUYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(bu3NYECKyI0 BEIUYUHY C APYTUMU BEIMUMHAMH, CTPOUTDH rpapuKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUeCcKUX BEIUYHH

XapakTepu30BaTh CBOMCTBA TeJl, PU3NYECKHUE SIBICHUS U TPOIECCHI,
1.5 UCIIOJIb3Ysl U3YYCHHBIE 3aKOHBI, IIPU HTOM J1aBaTh CIIOBECHYIO
(GbopMyIHUPOBKY 3aKOHA U 3aIlIMChIBaTh €T0 MaTEMATHUYECKOE BhIPAXKEHHE
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OOBSICHATH (PU3UIECKHE MTPOLIECCHI U CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CUTYaIlMi MPAaKTUKO-OPUESHTHPOBAHHOTO XapaKTepa: BhISIBIISTH
1.6 MIPUYHHHO-CJICACTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE U3 2 - 3
JIOTMYECKHUX IIaroB ¢ MOMOIIBIO 2 - 3 U3YUYEHHBIX CBOMCTBA (PU3NUECKUX
SIBIICHUH, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH

Pemates pacueTHble 3a1a4n (OMUparOUecs Ha CUCTeMy U3 2 - 3
ypaBHEHUIT), HCIIOJIB3Ysl 3aKOHBI M (HOPMYJIbI, CBSI3bIBAIOIIUE (DU3NUCCKUE
BEJIMYMHBI. HA OCHOBE aHAJIM3a YCJIOBHS 3aJ]a4M 3alIUChIBATh KPATKOE

1.7 YCIIOBHE, BBISIBIISATH HEAOCTAIONINE UM U30BITOUHBIC TaHHBIC, BHIOMPATh
3aKOHBI ¥ (POPMYJIbI, HEOOXOAUMBIE JIsl PELICHUS, IPOBOJUThH PACUEThI U
OLIEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEeHUS (PHU3UIECKOM
BEJIMYUHBI

PacrioznaBatek mpo0GieMbl, KOTOPbIE MOKHO PELIUTh MPU TOMOIIH
(GU3MUECKUX METOJI0B, UCIOJIb3Ys ONMCAHUE UCCIIEI0OBaHUS, BBIICIATh
1.8 IIPOBEPSEMOE MIPEIITOJIOKEHNE, OLIEHUBATH IPABUIIBHOCTD MOPSIIKA
IPOBE/ICHUS MCCIIEI0BAHNUS, J1e/1aTh BbIBO/IbI, HHTEPIPETHPOBAThH
pe3yJIbTaThl HAOFOICHUN U OIBITOB

[TpoBOIUTH OMBITHI IO HAOIIONEHUIO (PH3MUECKUX SBICHUN HITH
(bU3MUECKUX CBOMCTB TEJI: CAMOCTOSTENILHO COOMPATh YCTAHOBKY U3

1.9
U30BITOYHOTO HabOpa 000PYIOBaHMSI, OTIUCHIBATH XO/I OIBITA U €TO
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI
[TpoBOIUTH NP HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEPEHUH, OIPEAeTIss
110 CpeiHee 3HaUYeHHe U3MepseMOii BenunHbl ((POKYCHOE pacCTOsHHE

coOuparolell JIMH3bI), 000CHOBBIBATH BEIOOP CII0CO0A M3MEPEHHUSI
(u3mMepuTenpHOrO MpUOOpa)

[TpoBOIUTH HCCIEOBaHUE 3aBUCUMOCTEN (PM3NUECKUX BEJTHUYHUH C
VCII0JIb30BAaHUEM NPSAMBIX U3MEPEHUI. TUIAHUPOBATH UCCIIEIOBAHUE,
1.11 CaMOCTOSITENIbHO COOMPATh YCTaHOBKY, (PUKCUPOBAThH PE3yIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PM3UUECKUX BEJIMYUH B BUJIE TAOIUIIH
rpaduKoB, eaTh BBIBOJIBI 110 PE3YIbTaTaM UCCIIEIOBaHUS

[TpoBOAMTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIUNYUH: TUIAHUPOBATH
U3MEpEeHUsi, cOOUPaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHSATD

1.12 MU3MEPEHHUS, CIIEysl IPEIJI0KEHHON HHCTPYKIUH, BBIYACIATD 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH ITOJIYYEHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOU
MOTPELIHOCTH U3MEPEHUIN

CO6J’IIOI[8.TI:> IMpaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

1.13
1a00paTOPHBIM 000pyI0BaHUEM

Pasznuyarh OCHOBHbBIE MPU3HAKY U3YYEHHBIX (GU3NYECKUX MOJETEH:
MaTepHaibHasi TOuKa, a0COIIOTHO TBEPAOE TEJI0, TOUCUHbIH HCTOYHHUK
CBETa, JIy4, TOHKAas JIUH3a, IUNIAHETapHAas MOJEIb aTOMa, HYKJIOHHAS
MOJIEJIb aTOMHOTO Spa

1.14

XapakTepru30BaTh IPUHITUIBI IEHCTBHS H3YUCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOICTB C OMOPOM Ha UX OMHUCAHUS, UCIIOJIb3Ys 3HAHUA O
CBOMCTBAxX (DU3UYECKUX SIBICHUN U HEOOXOAUMBbIC (pr3nyecKue
3aKOHOMEPHOCTHU

1.15
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1.16

Hcnonb30BaTh CXeMbl M CXEMAaTUYHbIE PUCYHKH M3Y4YE€HHBIX TEXHUUECKUX
YCTPOMCTB, N3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTMYECKUX NTPOLIECCOB
IPU PELICHUH Y4eOHO-TIPAaKTUYECKUX 3a/1a4, OITHYECKUE CXEMBI JJIs
MOCTPOCHHS N300pa’KEHUH B IUIOCKOM 3€pKajie U coOuparomeii TuH3e

1.17

[TpuBoauTH PUMEpHI (HAXOAUTH HH(POPMALIUIO O TPUMEPax)
HPAaKTHYECKOTO HCIOIb30BaHUs (PU3MUECKUX 3HAHUH B TIOBCETHEBHOM
XKHU3HH U1 00ecrieueHHst 0e30MacHOCTH MPH 00paleHnH ¢ TpUOOpaMu 1
TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHS 3I0POBBS M COOIIOACHUS
HOPM 3KOJIOTHYECKOTr0 IIOBEICHHS B OKpYXKaroLIel cpee

1.18

Ocy1ecTBIATh NOUCK HH(POPMALUU (HU3UUYECKOTO COACPKAHUS B CETU
WHTepHeT, caMOCTOSATENHHO (GOPMYITHPYS TOUCKOBBIN 3alIPOC, HAXOANUTh
MyTH ONpeesieHUs] JOCTOBEPHOCTH MOJIYY€HHOI HHPOPMAIIK Ha OCHOBE
MMEIOIINXCS 3HAHUH U JIOTIOJIHUTEIIbHBIX HCTOYHUKOB

1.19

Hcnonp30BaTh MpU BHIIOJHEHUH YU€OHBIX 3aJaHUI HAYYHO-TIOMYJIIPHYIO
auTepaTypy (pusudeckoro comepikaHus, CIpaBoOYHbIe MaTepUabl,
pecypcsl cety VIHTepHeT; BiaaeTh NprueMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

CoznaBaTh COOCTBEHHBIE TMCBMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE
UH(POPMALIUU U3 HECKOJIIBKMX UCTOUHUKOB (PU3MUYECKOI0 COJIepKaHuU,
nyOJIMYHO MPEACTABIATh PE3YIbTAThl IPOEKTHOM MM HCCIIEA0BATEIbCKOM
JEATEIIBHOCTH, ITPH TOM I'PAMOTHO MCIIOJIb30BaTh U3y4YEHHBIN
NOHATUIHBIN anmapaT u3y4aeMoro paszzaeina (pU3uKH U COPOBOXKIAT
BBICTYIIJICHHE IIPE3eHTalMel C y4eTOM 0COOEHHOCTEH ayIuTOpHH
CBEpPCTHUKOB

1.21

ITpu BbINOJIHEHUH Y4EOHBIX TPOEKTOB U UCCIEAOBAHUN (PU3HUECKUX
IPOILIECCOB pacnpeenaTh 003aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aa4aMH, CICIUTH 3a BBIIIOJIHECHUEM IUUIaHa NEUCTBUN U
KOPPEKTHUPOBATh €ro, aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIaJ B
JeATEIbHOCTD TPYIIIIBI, BBICTPAUBAaTh KOMMYHHUKAaTUBHOE
B3aMMOJICICTBHE, MTPOSBIISAS FTOTOBHOCTD pa3periaTh KOHQIUKTHI

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

Kon Kox 2s1emenTa IIpoBepsiemble Y1eMEHTHI COAePKAHUSA
pasnena
8 MEXAHMYECKUE SBJIEHUA

8.1 Mexanudeckoe qBrkeHue. MarepuanbHas Touka. Cucrema
oTcuera

8.2 OTHOCHUTEIBFHOCTh MEXAHUYECKOTO ABIKEHUS

8.3 PaBHOMEpHOE MPSAMOIHHEHHOE IBIKEHHE

8.4 HepaBHomepHOe npsiMosiiHeliHOe ABKeHHe. CpemHssa 1
MTHOBEHHAsI CKOPOCTD TeJla PH HEPABHOMEPHOM JIBHKEHUH
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8.5 Yckopenue. PaBHOYCKOPEHHOE NPSMOJIMHENHOE IBUKCHUE

8.6 CBoOoanoe mmagenue. OneITel [ anunes

8.7 PaBHOMepHOE BUKEHUE 10 OKpYX)HOCTH. [lepnon n yacrora
oOpamieHus. JInHeiHas U yriaoBasi CKOPOCTH.
IleHTpOoCTpEMHUTENBHOE YCKOPEHUE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akoH HeroTona

8.11 [IpuHIHMI cynepno3uuuu cui

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuiia TPeHUs CKOJIbKEHUS, CUIa TPEHUS

IIOKOs, APYTHe BUABI TPEHUS

8.14 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHUE
CBOOOHOIO Ia/IeHUS

8.15 JBuxenue manet Bokpyr Connna. [lepBas kocMuyeckas
ckopocTh. HeBecomocTh u nieperpysku

8.16 PaBHOBecue marepuaibHON TOUKU. AOCOIIOTHO TBEPIOE
TEJO
8.17 PaBHOBeCHE TBEPIOTO TEJIA € 3aKPEIIEHHON OChIO

BpalICHU:. MOMEHT CHUIIBI. HCHTp TAXKCCTH

8.18 Nmnynsc Tena. 3Menenne umnynbca. IMIynbsce cusl

8.19 3aKOH COXpaHEHUsI UMITYJIbCa

8.20 PeakTuBHOE nBMXKEHHE

8.21 Mexanunyeckas paboTa U MOITHOCTh

8.22 Pabora cun TsoxectH, ynpyroctH, TpeHus. CBs3b SHEPTHA U
paboThI

8.23 [loTeHnuunanpHas SHEPTUs TeNa, MOIHATOrO HAJl

MMOBEPXHOCTHIO 3eMJIH

8.24 [loTeHumanpHas 3HEPTUSI CKATON PYKUHBI

8.25 Kunernueckas sneprusi. Teopema 0 KHHETHUECKOW SHEPrUn
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTUU

8.27 [IpakTryeckue pabOTHI:

Omnpenenenne cpeaHeil CKOPOCTH CKOJIbKEHUS OpycKa W
JBUKEHUS 1IapUKA 110 HAKJIOHHOM MIIOCKOCTH. OnpeneneHue
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YCKOpEHHS Tejla IPU PaBHOYCKOPEHHOM JIBUKEHUH 10
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauyalbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: eciiu IpU PaBHOYCKOPEHHOM
JBUKCHUH 0€3 HAaYalIbHOM CKOPOCTH IyTH OTHOCSITCS KaK
P HEYETHBIX YMCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH
BPEMEHU OJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHS OT
CHJIBI HOpMaJIbHOTO AaBiieHus. OnpeneneHue KodpuureHTa
TpeHUsI CKOJIbXeHus. OnpeneneHne KecTKOCTH MPYKUHBI.
Onpenenenne pabOThI CHIIbI TPEHUS IPU PABHOMEPHOM
JIBMDKEHUH TEJa TI0 TOPU30HTAILHON TTOBEPXHOCTH.
Omnpenenenne paboThl CHIIBI YIIPYTOCTH MIPU TOABEME TPy3a
C MCIOJIb30BAaHUEM HETIOIBHIKHOTO U ITOIBHIKHOTO OJIOKOB

8.28 ®uznyuecKue SBJICHUS B IPUPOJIE: IPUIMBBI U OTJIUBBHI,
nBkeHue raneT CoJHEYHON CUCTEMBI, pEaKTUBHOE
JBUKEHUE KUBBIX OPIraHU3MOB

8.29 TexHuyeckue ycTpoiCcTBa: CHUAOMETP, JATYUKU MOJIOKEHNUS,
PACCTOSIHUS U YCKOPEHHUSI, pAKEThI

9 MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1 KonebarensHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTHKH
KoJie0aHuii: mepruo, 4acToTa, aMIUIUTyAa

9.2 MareMaTtrueckuil ¥ NIpyKUHHbIN MasTHUKH. [IpeBpanieHue
SHEPIuu Npu KojaebaTeIbHOM JIBHKEHUH

9.3 3aryxaromue Konebanus. BelHyXIeHHBIE KOTeOaHusl.
Pe3onanc
9.4 Mexannueckue BOJHBEL. CBOMCTBA MEXAHUYECKUX BOJIH.

HpOI[OJ'IBHI)Ie H ITOMNCPCUYHBIC BOJITHBI. I[J'II/IHa BOJIHBI 1
CKOpOCTb €€ paclpoCTpaHeHUsl. MeXaHU4eCKHE BOJIHBI B
TBEPJIOM T€JIE, CEICMUYECKUE BOJTHBI

9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHue 3ByKa
9.6 WNudpas3Byk u yapTpa3zByk
9.7 [IpakTuueckue paboOTHI:

OHpC,Z[CJ'ICHI/IC YacCTOThI U IICpHUOaa KoJIeOaHMI
MaAaTEMAaTHUYCCKOIro MassiTHHUKA.
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Omnpenenenne 4acTOTHI ¥ MEpHOAa KoleOaHui Py>KUHHOTO
MasATHHUKA

HccnenoBanue 3aBUCUMOCTH TTEpHOa KoneOaHui
MIOJIBEIIEHHOT0 K HUTH I'py3a OT JUIMHbI HUTH. MccnenoBanue
3aBHCUMOCTH TEepHOa KoJeOaHUH PY>KUHHOTO MasTHUKA
OT Macchl rpy3a. [IpoBepka He3aBUCUMOCTH NepHOa
Koje0aHuil rpys3a, OABEIIEHHOr0 K HUTH, OT Macchl Ipy3a u
KECTKOCTH IIPYKUHBL. M3Mepenune yckopeHus cBOOOIHOTO
NaJCHUS

9.8 ®u3nvecKue SIBICHUS B IPUPOJIE. BOCIPUATHE 3BYKOB
’KMBOTHBIMH, 3eMJIETPSICCHNE, CEHICMUYECKHE BOJIHBI,
IlyHaMH, 9XO0

9.9 TexHuuyeckue ycTpoNCTBa: IXO0JIOT, UCIIOJIb30BAHNE
yAbTPa3ByKa B OBITY M TEXHHUKE

10 OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

10.1 DNEeKTPOMarHuTHOE MoJje. DIEKTPOMAarHUTHbIE BOJIHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [IIkxana 37€KTPOMarHUTHBIX BOJIH

10.3 DneKkTpoMarHuTHas npupojaa ceera. CKopocTh CBeTa.
BonnoBele cBOMCTBA cBeTa

104 [IpakTrueckue pabOTHI:

N3ydeHne CBOMCTB 3EKTPOMAarHUTHBIX BOJH C MOMOIIBIO
MOOWIBHOTO TenedoHa

10.5 dusnyueckue SBIEHUS B IPUPOJIE: OMOJIOTHYECKOE JIeHCTBUE
BUJMMOTO, YIBTPa(UOJIETOBOTO U PEHTT€HOBCKOTO
W3Ty4YCHHI

10.6 TexHnuyeckue ycTponcTBa: UCIOJIb30BaHUE

OJICKTPOMAriMuTHBIX BOJIH JJI COTOBOM CBSI3U

11 CBETOBBIE ABJIEHUA

111 JIyueBast monens cBera. MICTOUHMKY CBETa

11.2 [IpssMonMHENHOE pacpOCTPaHEHHUE CBETA

11.3 Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs
cBeTa

11.4 [Ipenomnenune cBera. 3akoH npesnomieHus ceera. [lonmnoe

BHYTPCHHCC OTPAKCHUC CBCTA

115 JIunza. Xop myden B JINH3E
11.6 Ontuueckas cucrema ¢oToarnmapara, MUKpPOCKOTa U
TEJecKoIa
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11.7 I'ma3 xak onruueckas cucrema. bnuszopykocts u
JAIbHO30PKOCTh

11.8 Paznoxxenue 6emoro ceera B criekTp. OnbiTel HploTOHA.
CroxeHune CrieKTpallbHBIX 1IBETOB. lucriepcus cBeTa

11.9 [IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH YIJla OTPaXKEHUsI CBETOBOTO
Jy4a OT yIJla NaJeHusl.

N3ydeHnue xapakTepucTHK N300pakeHus MpeIMeTa B
IIJIOCKOM 3€pKaJie.

HccnegoBanne 3aBUCUMOCTH yrjia nmpeJIOMJICHUA CBETOBOI'O
Jiy4da OT yrI'Jia MaICHUA Ha I'paHUILC «BO3AYX - CTCKIIO».

[Tonydenue nzo6paxeHuii ¢ TOMOIIbIO COOUPAIOIIEH JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI
coOuparolei JTMH3HI.

OnbITH IO Pa3JI0KCHUIO Oenoro ceera B CIICKTD.

OmnbITHI IO BOCIIPUSTHUIO I[BETA IPEMETOB IPH UX
HAOJIIOCHNH Yepe3 IBETOBBIE (PHITBTPHI

11.10 ®dusuyeckue ABJICHUs B pupo/ie: 3aTMeHus1 CoJiHIa 1
JlyHbl, IBETa TEJ, ONTUYECKHE ABJICHUS B aTMOchepe (1BeT
HeOa, pedpakiusi, paayra, MUPax)

11.11 TexHuueckue ycTpoicTBa: OUKH, EPUCKOI, (hoToanmapar,
OTNITUYECKHE CBETOBOIBI

12 KBAHTOBGIE ABJIEHUA

121 OmnsiThl Pesepdopna u muianerapHast Mosiens atoma. Mojiens
aroma bopa
12.2 Hcnyckanue u norjomieHne ceera aToMoM. KBaHTHI.

JInnenyaTele CIIEKTPBI

12.3 PagnoaktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3TydeHHs

12.4 Crpoenune atoMHOTO siapa. HykinoHHas Moziens aTOMHOTO
anpa. M3oTomnsl

12.5 PanuoaktuBHbIe ipeBparienus. [leproa momypacmnana
ATOMHBIX SITIEP

12.6 SnepHble peakuu. 3aKOHbI COXpPaHEHUS 3apsSJ0BOTO U
MaccoBOT'O YHCEN

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

[JOKYMEHT NMOZAMNWUCAH 3MEKTPOHHOW MOANMUCHIO

4oy "BEHAA", LLErOS1b AJIEKCAHZP OCKAPOBWY, AVUPEKTOP 19.10.26 16:04 (MSK) Ceptudukat 037D036800A6B475B74059849D4414A7B6
[eiictByeT ¢ 14.08.26 no 14.11.27




12.8 Peakuuu cuntesa u nenenus sanaep. MICTOUHUKH SHEPTUU
CoaHIiia ¥ 3Be3]1

12.9 SAnepHas sHepreruka. JleiicTBue pailoaKTUBHBIX U3Ty4YEeHUN
Ha YKHBBIC OPTaHU3MbI

12.10 [IpakTrueckue pabOTHI:

Haburoienne CrulomHbIX U TMHEWYaThIX CIIEKTPOB
W3JTy4YEHHUS.

HccnenoBanue TPEKOB: U3MEPEHHE SHEPTUH YACTULIBI 11O
TopMo3HOMY 1yTH (110 poTorpadusim).

W3mepenune paanoakTHBHOTO GoHA

12.11 @u3nyecKue SABICHUS B IPUPOJIE: ECTECTBEHHBIN
pazMoOaKTUBHBIN (HOH, KOCMUYECKHE JTY4H, PAJHOAKTUBHOE
U3Jly4yeHUe IPUPOIHBIX MUHEPAJIOB, AeiCTBHE
PallMOAKTUBHBIX M3JIy4YE€HUI Ha OPraHU3M YesloBeKa

12.12 TexHu4eckue ycTpoucTBa: CIIEKTPOCKOII, MHANBUAYAJIbHBIN
J03UMETp, Kamepa Bunbcona

IIposepsiembie Ha OI'D o puszuke

TpeOdoBaHus K pe3yjabraram ocBoeHus OOII
000

Jlnst mposenerus OI'D o usnke ucmoab3yercs nepeucHsb (KoaudukaTop) mpoBepseMbIX
TpeboBanuit k pesynbratam ocBoeHus OOIT OOO u nepedeHb AIEMEHTOB COAEPKaHUS.

IMepeuyenn (koaqudukaTop) NpoBepsieMbIX TpeGoBaHMii K pesyabTaTam ocBoeHust OOII
000

Kon IIpoBepsiemble TpeOOBaHUSI K NPEAMETHBIM pe3y/ibTaTaM 6a30BOro
NPOBEPsIeMOro0 | YDOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMbl
TpeOOBaHUSI | OCHOBHOIO 001ero odpasosanus Ha ocHose ®PI'OC

[Tonumanue ponu GU3MKK B HAYYHOM KapTHHE MUPA; CPOPMHUPOBAHHOCTh
0a30BBIX MPECTABIECHUN O 3aKOHOMEPHOH CBSI3U U TTO3HABAEMOCTH
SIBJICHUH TIPUPOJIBI, O POJIU SKCIIEPUMEHTa B (DPU3HKE, O
cucteMooOpasyromiei posi PU3MKN B Pa3BUTUH €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH, 00 BOIIOIMH (PU3NYECKUX 3HAHUN U UX POJIH B
LIEJIOCTHON €CTECTBEHHOHAY4YHOW KapTHHE MHPA, O BKIIAJE POCCUNCKUX U
3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, OObSICHEHHE
IIPOLIECCOB OKPYKAKOLIETO0 MUPA, Pa3BUTHE TEXHUKH M TEXHOJIOTHI
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3HaHUs O BUAAaX MaTepuu (BEIIECTBO U I0JIE), O ABIKCHHH KaK CItocooe
CYIIIECTBOBAHMS MAaTepUH, 00 aTOMHO-MOJICKYJISIPHOM TEOPHH CTPOCHHUS
BEIIECTBA, O PU3UYECKOM CYIIHOCTH SIBJICHHUM IPUPOIBI (MEXaHUYECKHX,
TEIUIOBBIX, AIEKTPOMArHUTHBIX U KBAHTOBBIX); YMCHHE Pa3In4aTh
SIBJICHHS 10 OIMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JICMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE, YMEHHE PAcIiO3HABATh
NPOSIBJIIEHUE M3YYEHHBIX PU3UUECKUX SIBICHHUN B OKPYIKAIOIIEM MHPE,
BBIJICJISS UX CYLICCTBEHHBIC CBOWCTBA (ITPU3HAKH)

BJIaI[eHI/Ie OCHOBaMH IIOHATHHHOTO arnmapara 1 CMUMBOJIMYCCKOI'O A3bIKa
(1)I/I3I/IKI/I 1 UCIIOJIB30BaHUEC UX IJIA PCHICHUA y‘le6HBIX 3a71a4, YMCHUE
XapaKTCPpU30BaATh CBOMICTBa TCII, (1)I/ISI/IT-ICCKI/I€ SIBJICHUA U ITPOLICCCHI,
HCIIOJIb3Ys (bYHI[aMCHTaJ'IBHBIe N OMIIMPUYICCKHUEC 3aKOHBI

YMeHne onucEBaTh HN3YUCHHBIC CBOICTBA TEII K (1)I/IBI/IT-IGCKI/I€ SIBJICHHA,
HCIIOJIb3Ys (1)PI31/I‘I€CKI/I6 BCIINYHNHBI

Brnanenue ocHOBaMU METOJIOB HAYYHOT'O TTO3HAHUS C YY€TOM COOIIIOICHUS
npaBuJI 6€30macHOro Tpyaa: HabmoieHne PU3NYECKUX SBJICHUMN:

YMEHHE CaMOCTOSTEIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U3
JAaHHOTO Habopa 000pYyIOBaHMS 10 UHCTPYKITUH, OITUCHIBATH X0/ OIBITA U
3aMUChIBaTh €r0 Pe3yNbTaThl, (GOPMYIUPOBATH BHIBOIHI;

IPOBE/ICHUE NMPSMBIX U KOCBEHHBIX U3MEPEHUH (PU3NUYECKUX BEJINYMH:
YMEHHME IJIaHUPOBATh U3MEPEHHUSI, CAMOCTOSTEIIbHO COOMPATH
9KCHEPUMEHTAIbHYIO YCTAHOBKY 110 MHCTPYKLMH, BEIUUCIIATh 3HAUEHUE
BEJIMYMHBI U aHAIU3UPOBATh MOJYyYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHON
MOTPEIIHOCTH PE3YJIBTATOB U3MEPEHUN;

IIPOBEJCHUE HECTIOKHBIX IKCIIEPUMEHTAJIbHBIX HCCIIEI0BAaHU,
CaMOCTOSITENIbHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U IPOBOJIUTH
HCCJIEJOBAaHME 110 UHCTPYKIIMH, ITPEICTABIAThH MOIYyYEHHbIE 3aBUCHMOCTH
(bu3nUecKrX BETUYMH B BUJE TaOIUI] U IpaMKOB, YUUTHIBATD
MOTPENIHOCTH, JeJIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEJOBAHUS

[ToHnMaHMe XapaKTEPHBIX CBOMCTB (pu3ndecKkux Mojesel (MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPAOE TEJI0, MOJIEIH CTPOSHHUS T'a30B, )KUIKOCTEH U
TBEPJBIX TeJ, INIAHETapHAsl MOJEIIb aTOMa, HyKJIOHHAsI MOJIE]Ib aTOMHOTO
spa) U YMEHUE IPHUMEHSTh UX JJIsl O0ObsCHEHHs (PU3NYECKHUX MPOLIECCOB

YMeHnue o0bACHATh PU3NUECKHE MPOLIECCH] U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE CUTYallUi IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa, B

7 YaCTHOCTH, BBIBIISITH IPUUNHHO-CIIEICTBEHHBIE CBSI3U U CTPOUTH
00BSICHEHHUE C OTOPOil HAa U3yUEHHbIE CBOMCTBA (PU3NUECKUX SIBIICHHIH,
¢duznyecKkue 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETTN

YMeHue peniath pacueTHbIe 3a1auu (Ha 6a3e 2 - 3 ypaBHEHHUI ), UCTIONB3Ys
3aKOHBI M ()OPMYJIBI, CBS3BIBAIONIHE (DPU3MUSCKHE BETUUMHBI, B YACTHOCTH,
8 3aIMCHIBATh KPATKOE YCIIOBUE 3aJ1a4M, BBISABIISATh HEJIOCTAIONINE JJAHHBIE,
BBIOMPATh 3aKOHBI U (POPMYITBI, HEOOXOAUMBIE JUIS €€ PEICHUs,
HCII0JIB30BATh CIIPABOYHBIC JAHHBIC, IIPOBOANUTE PACUCTBI U OICHHUBATH
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PEATMCTUYHOCTD MOJyYEHHOTO 3HauUeHUsI (PU3MUecKOl BEIMYMHBI, YMEHHE
OTIpeNeNATh Pa3MEPHOCTh (PU3MUECKON BETMUMHBI, TOJyYCHHOH MPU
pEILIECHNN 3a]a4H

YMeHne xapakTepru30BaTh MPUHIIUIIBI 1eHCTBUS TEXHUYECKUX YCTPOUCTB,
9 B TOM YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX TEXHOJIOTHYECKIX
MIPOLIECCOB 10 X OMHCAHUIO, UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3UUECKUX
SBJICHUN U HEOOXO0JMMBbIe (pU3HUECcCKUe 3aKOHOMEPHOCTH

VYMeHHe UCTIONB30BaTh 3HAHUS O (PU3NYECKUX SBICHHUSX B TOBCEAHEBHON
XKHU3HH U1 o0ecrieueHHs Oe30MacHOCTH P 00paIeHnH ¢ OBITOBBIMU
npudopamMH U TEXHUYECKHMHU YCTPOHCTBAMH, COXPAHEHHS 3[0POBbS U
COOJIIOIEHHSI HOPM 9KOJIOTMYECKOr0 OBEICHHSI B OKPYXKAIOLIEH cpere;
NOHMMaHHE HEOOXOAMMOCTH TPUMEHEHHSI JOCTHKEHUH (DU3UKH U
TEXHOJIOTUH [Tl PAllMOHAIBHOTO TIPUPOIOTIONH30BAHUS

10

OnbIT MOUCKA, MPeodpa3oBaHus U MPEACTaBICHUS HHDOpMaIIH
(du3HYecKoro coaepKaHus ¢ UCIOIb30BaHHEM HH(OPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHI; YMEHHE OIIEHUBATH JOCTOBEPHOCTD
HOJIYYEHHOH HHPOPMAIMK Ha OCHOBE UMEIOIUXCS 3HAHUH U
JIOTIOJTHUTEIHBIX UCTOYHUKOB; YMEHHE UCIIOIh30BATh IIPU BBITOJHEHHN
11 yueOHBIX 3aJ]aHHi HayYHO-TIONMYJSPHYIO JTUTEpaTypy (pusndeckoro
CoJIep KaHus, CIIPAaBOYHBIE MaTEpUaIbl, pecypchl ceTn HTepHeT;
BJIazieHue 0a30BBIMU HaBBIKAMU MPeoOpa3oBaHusl HHYOPMALUH U3 OJHOH
3HAKOBOM CHUCTEMBI B JIPYTyI0; YMEHHE CO3/1aBaTh COOCTBEHHBIE
NICEMEHHBIE M YCTHBIE COOOLICHUS] Ha OCHOBE MH(POPMAIHH U3
HECKOJIbKUX UCTOYHUKOB

Ilepedyenn 31eMeHTOB coaepxaHusi, npoBepsieMbIXx Ha OI'D no ¢gusnke

Ko .
IIpoBepsieMblii 3JIEMEHT COAePKAHUS

1 | MEXAHUWYECKUE ABJIEHUA

11 Mexannueckoe 1BuxkeHue. MarepuanbHas Touka. Cuctema oTcuera.
" | OTHOCUTENBHOCTD IBUKEHUS

PaBHOMepHOE U HEpaBHOMEpPHOE ABMKeHUEe. Cpenusis ckopocTs. Dopmyna st

1.2 . Sy =
BBIYMCIICHUS CPeIHEeH cKkopocTH: V = S/t

PaBHOMepHOE npsAMONIMHENHHOE BIKEHUE. 3aBUCUMOCTh KOOPIUHATHI Tella OT
1.3 | BpemeHU B ciIydae paBHOMEPHOTO MPSIMOIUHEHHOTO JBHUKEHUS .
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xX(f)=x, +vut

I'paduku 3aBUCUMOCTH OT BPEMEHH IS TPOEKIIUH CKOPOCTH, TPOCKIINU
HepeMeIleH s, TyTH, KOOPAUHATHI IPY PABHOMEPHOM IPSIMOJIMHEHHOM JIBUXKEHUU

3aBHCHUMOCTh KOOpAHWHATHI T€JIa OT BpEMEHHU B CIIy4a€ paBHOYCKOPEHHOI'O
Hp?[MOJII/IHef/'IHOFO JOBUIKCHU.

t2
X(t) =%, +00xt+ax'_2

(DOI)MYJ'H)I AJI IIPOCKIUHU IIEPEMCUICHU A, ITPOCKIUN CKOPOCTH M IPOCKINHN YCKOPCHUSA
IIpHU paBHOYCKOPECHHOM HpﬂMOJ’II/IHeI‘/’IHOM JBUKCHUMU.:
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2

31.(r}=uﬂl_-r+ar_‘_-%

U:a‘( =Upy T4, -1,
a..(f)=canst,

-

- “ =7
Ul.‘l‘ ...ﬂl...’r'].

P4

L4

I'paduiku 3aBUCUMOCTH OT BPEMEHHM IS POEKIUK YCKOPEHHUS, TPOEKIIUU CKOPOCTH,
IIPOCKLUHU [TEpEMELICHUS, KOOPAUHATHI [IPU PABHOYCKOPEHHOM IIPSAMOJIMHETHOM
JBUKECHUH

1.5

CBoOoanoe najgenue. GopMyIibl, OMMMCHIBAIOIINE CBOOOHOE MaICHHE TeJa 0
BEPTHKAIHU (IBM)KCHUE TEJIa BHU3 WK BBEPX OTHOCHTEILHO MTOBEPXHOCTH 3EMJIH).
I'paduiku 3aBUCMMOCTH OT BPEMEHHM ISl MPOEKIIUKN YCKOPEHHUS, TPOEKIIUH CKOPOCTH U
KOOPJIUHATHI IPU CBOOOHOM MAJCHUU TENa MO BEPTUKAIU

1.6

CkopocTh paBHOMEPHOTO JIBMKEHHUSI TeJIa 10 OKpyXHOCTH. Hanpasienue ckopocTu.

dopmyiia 171 BBIYUCIECHUSI CKOPOCTH Yepe3 PAINYC OKPYKHOCTU U EPHUOT
oOparieHus:
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ELES
T

LentpocTpemurenbHoe yckopenue. HanpapiieHne HeHTpOCTPEMUTEIBHOTO
ycKkopeHusi. @opmyiia i1 BBIYUCICHUS YCKOPEHUS:

v
R

CDOpMy.TIa, CBA3bIBAIOIAA IEPUOTA U YACTOTY O6paH_IeHI/I$[:
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2
T

1.7

Macca. IInoTHOCTB BCIICCTBA. d)opMlea JUIST BBIYMCJIICHUS IIJIOTHOCTH.

F

1.8

Cuna - BektopHas pusudeckas BennunHa. CIoKeHUe CHIT

JIOKYMEHT MOAMNWUCAH SMEKTPOHHOM NOANUCHIO
YOy "BEHAA", LLErOS1b AJIEKCAHAP OCKAPOBWY, IUPEKTOP

19.10.26 16:04 (MSK)
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1.9

SBnenune unepuuu. [lepsriit 3akon HeroToHa

Bropoii 3akon Herotona:

ﬂ
mmlf
1.1
0 L § B
i
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOPA CUJIBI, IEHCTBYIOIIEH Ha TEJIO
Bsaumopeinicrue ten. Tperuii 3akoH HeroToHa:!
— Ceelll
11
1 &
2 —
|
Tpenue nokos U TpeHHE CKOIbXeHus. DopMmyria /I BBIYUCIEHUS] MOAYJISL CHIIBI
TPEHUS CKOJIBKCHUS:
1.1
2 S = i
_— e
11 Hedopmarus tena. Ynpyrue u Heynpyrue nedpopmaiuu. 3aKoH yIpyrou
é nedopmarnu (3akon 'yka):
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F=k-Al

Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSITOTEHUSA:

My -1 4
F=0G. 1 —

11 —

4
Cuiia TspkecTu. Y CKOpeHue CBOOOHOTO TaACHHUS.
®opmyra 1715 BBIYUCIEHUS CUJIbI TSHKECTU BOJIM3H MOBEepXHOCTH 3emun: F = mg.
JiBmxenue maner Bokpyr Connua. IlepBas kocmudeckast ckopocts. HeBecomocTs n
neperpy3Ku
Wmnynbce Tena - BekTopHas pu3nueckas BeTUIrHa.

mnll®
11 "
S5 R

Nmnynbe cuctemsl Ten. 3Menenne nmnyinbca. IMIynbe CUiibl
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1.1

PeakTuBHOE NBUKEHUE

3aKOH COXpaHEHHs UMITYJIbCA JUIsl 3AMKHYTOM CHCTEMBI T

D=1 Uy +11, Uy =const

11

MexaHnnueckas MOIIIHOCTb.

Mexanunueckasi pabota. @opmyra assi BBIYUCICHHUS PaOOThI CHIIBL:

A=Fsoosd
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11

SHEPTUH:

SHEPTUHU TeJa, HOJHATOrO HaJl 3eMIICH:

Kunernueckas n MOTCHUUAaJIbHAas SHECPIrus. CDopMyna JJIs1 BBIYMCIICHUSA KHHETHYECKOM

=Y
2

Teopema o knHeTHUecKoU d3Heprun. Gopmyia I BBIYUCICHUS TOTECHIUAIBHOU

= mgh

11

Mexanndeckas SHEPIrusi.

E=E.+E
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3aKoH coOXpaHEHHs] MeXaHu4ecKon sHeprun. dopmyna AJisi 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPrHH B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpamieHne MEXaHUYECKOM SHEPTUU IIPU HAIMYUU CUJIBI TPEHUS.

1.2

ITpocTeie MEXaHU3MBI. «30JI0TOE PABHUIIO» MEXAHUKH.
Ppruar. Moment cuitet: M - Fl.

VYcnoBue paBHOBECHS pblyara.

M +M, +..=

[TonBuxHbIN 1 HenoABWXKHBINA Ooku. KII/] mpocThIx MexaHU3MOB!

Jqﬂﬂﬂ&ﬁﬂﬂ.ﬂ

AEHI]:EHEHEE R

1.2

Z[aBJ'IeHI/IC TBEPAOTO TECJIa.

q)opMyna JJIs BBIYMCJICHU S J1aBJICHUA TBEPJAOro Tea:
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JlaBnenue raza. ATMOcepHOE 1aBICHHE.
I'unpocraTuueckoe AaBiieHUE BHYTPH JKUIKOCTH.

d)opMyna JJIs1 BBIYMCIICHMA 1ABJICHUSA BHYTPH XXUIKOCTH.

d
<

p=pgh+p_,

1.2

3axoH [lackans. 'mapaBnnyeckuil npecc

1.2

JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUIKOCTh WIIH Ia3:

3aKkoH ApXI/IMCZ[a. q)opMlea AJI OINIPEACIICHUA BBITAJIKUBAIOIIEH CHUJIBI,

JIOKYMEHT MOAMNWUCAH SMEKTPOHHOM NOANUCHIO
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VYcnosue raBanus tena. [limaBanue cy 0B ¥ BO30yXOIUIaBaHUE

Mexannueckre KoeOanus. AMILTUTY/a, IEPUOJ] U YacToTa Koebanuii. dopmyiia,
CBSI3BIBAIOIIAS YACTOTY U MEepUO/ KojeOaHuH:

1.2
4
1.2 | MaremaTHuyecKHil 1 IPYKUHHBINA MasTHUKH. [IpeBparienne SHepruu pu
5 | konebaTerbHOM ABUXEHUN
1.2
6 3aryxatomue kojiebanus. BeinykieHHbIe Konebanus. Pezonanc
12 Mexanunueckue BoJHbI. [IpogoabHbIe U nonepevHble BOIHBL. [[11Ha BOJIHBI U
% CKOpPOCTb pacrnpOCTPAHEHUS BOJIHBI:
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Ah=U:

1.2

3Byk. [')poMKOCTB 1 BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOI BOJIHBI HA TPAHUIIE JIBYX
cpea. Hdpa3Byk U ynbTpa3Byk

1.2

[IpakTuueckue paboTh

N3mepeHne cpeiHel MII0THOCTH BEIIECTBA; APXUMEIOBOM CUIIbI; JKECTKOCTH
MPYXUHBL; KOdhdULIMEHTa TPEHUS CKOJIBXKEHUS; paOOThI CUJIbI TPEHUS, CHUIIbI
YIOPYTOCTH; CPEAHEN CKOPOCTHU ABMXKEHUS OpyCKa 110 HaKJIOHHOM IIOCKOCTH;
yCcKOpeHus Opycka Mpu ABMXKEHUU MO HAKJIIOHHOM TIOCKOCTH; YaCTOTHI U TIEpUOAa
KoJ1e0aHui MaTEMATUYECKOT0 MAasiTHUKA; YaCTOThI U IepHoJia KoJieOaHU
MPYXUHHOTO MasiTHUKA; MOMEHTA CHJIbI, IEUCTBYIOIIETO HA pblYar; padoThl CHIIbI
YIOPYTOCTH MPU HOIBEME I'Py3a C IOMOIIbIO HETIOABUKHOIO 0JI0Ka; pabOThI CHIIbI
YIPYTOCTH MPU MOJbEME I'Py3a C IMOMOIIBIO MOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIBI OT 00beMa MOTPYKEHHON 4acTH
TeJa ¥ OT INIOTHOCTHU KUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAOIIEH CHIIBI OT MaCcChl
TeJla; CUJIbl TPEHUS CKOJIBKEHUSA OT CUJIBI HOPMAJIbHOTO AABJICHUA U OT poJa
MOBEPXHOCTH; CUJIbI YIIPYT'OCTH, BO3HUKAIOLIEH B MPYKHUHE, OT CTENEHU JedhopMaluu
NPYXXUHBI, YCKOPEHHUs OpycKa OT yrila HAKJIOHA HAMPaBIISIONICH; epruo/a (YacToThl)
KoJ1e0aHUi HUTSIHOTO MasiTHUKA OT JUIMHBI HUTH; IEpHOa KOJeOaHUH MPYKMHHOTO
MasATHHMKA OT MAacChl I'Py3a U JKECTKOCTHU MPY>KUHBI; UCCIEAOBAHUE HE3aBUCUMOCTH
nepuoja KojebaHui HUTSHOTO MasgTHHUKA OT Macchl rpy3a. [IpoBepka ycinoBust
paBHOBECHS pbl4yara

1.3

@u3nyecKue ABIEHUS B IPUPOJIE: IPUMEPBI IBUKEHHUS C PA3JIMYHBIMU CKOPOCTSIMH B
JKUBOU U HEXKUBOH IIPUPOJE, AEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IIPUIIUBBI
U OTJIUBBI, JBMKEeHHE I1aHeT COTHEUHOM CHCTEMBI, PEAKTUBHOE JBUKEHHE HKUBBIX
OpPraHU3MOB, PbIYary B TEJIE YeIOBEKa, BIUSHIE aTMOC(HEPHOT0 JaBJICHUS HA KUBON
OpraHu3M, IJIaBaHue pbI0, BOCTIPUSATHE 3BYKOB KMBOTHBIMH, 3€MJIETPSCEHUE,
CEHCMUYECKHE BOJIHBI, LIyHAMH, X0

1.3

TexHuueckue yCTpouCTBA: CHUAOMETD, JATYUKH IOJIOKEHHUS], PACCTOSIHUSA U
YCKOpPEHHUSI, IUHAMOMETD, MOIIUITHUKH, PAKEThI, pblYar, MOJIBUKHbIN 1
HEMOJIBIKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCThH, MMPOCThIE MEXaHU3MBI B OBITY,
COOOMIAIOIITUECS COCY/IBI, YCTPOMCTBO BOJOTPOBOIA, THIPABINIECKUH TIPECC,
MaHOMeTp, OapoMeTp, BEICOTOMED, MOPIIHEBOK HACOC, apeOMETP, IXOJIOT,
WCIIOIH30BaHUE YIIBTPA3BYKA B OBITY U TEXHUKE
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TEIUIOBBIE ABJIEHW A

2.1

OcHOBHbIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM T€OPUH CTPOCHUS BEIIECTBA.
Mogenu TBepAOTo, KUAKOTO U ra3000pa3HOro COCTOSHUMN BEIECTBA.
Kpucrannuueckue u amopHble Tena

2.2

JIBmkenue gactuil BeniecTBa. CBsi3b CKOPOCTH JABMIKEHUS YACTHUIL C TEMIIEPATYPOH.
BbpoyHoBckoe nBmxkeHue, nuddy3us

2.3

CMauuBaHue U KalmUJIISIPHBIC SABJICHUA

2.4

TemoBoe pacmiupeHue u cxxaTue

2.5

TennoBoe paBHOBECUE

2.6

Buytpennss sHeprus. Pabota u Tensonepenaya Kak criocoobl H3MEHEHUs
BHYTPEHHEHN YHEPrUun

2.7

BI/I)]I)I TCIUIONCPpEAAYHr . TCIIONPOBOIHOCTh, KOHBCKIUS, U3JITYUCHUC

2.8

HaneBaHI/Ie 1 OXJIAKACHUC TCII. KommuecTBO TEIIOTHI. Y aenbHasi TEIJIOEMKOCTh.

O=cmlt,—1,

—

2.9

3aKOH COXpaHEHMs SHEPTUHU B TEIUIOBBIX Ipoleccax. Y paBHEHUE TEIIOBOro OanaHca:

O+0 +..=

2.1

Hcnapenne n koHaeHcanys. V3MeHeHne BHYTpEHHEN SHEPTUU B ITPOLIECCE UCTTAPEHUS
u KoHaeHcanuu. Kunenue xuakoctu. Y ienpHas TerwioTa napoodpaszosanus: L = Q/m

2.1

BnaxxHocTh BO31yXa

2.1

IInaBneHnue u KpucTajllin3anus. HN3meHeHne BHYTpeHHeﬁ OHCPTHU IIPU IJIABJICHUU U
KpucTaJlJIn3allu. YJIGJ'II)HaSI TCIJIOTA IJIaBJICHU .
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¢
3

2.1 | BHyTpeHHS SHEprus CropaHus TOIUIMBA. Y IelIbHAs TEIUIOTa CrOpaHus TOIUINBA: ( =
3 |Q/m
2.1 .
4 [Tpunuuns! padots! Temnosbix napurateneil. KI1/1 rennosoro asurarens
[TpakTuyeckue paboThI
N3mepenne yaenbHOU TEIIOEMKOCTH METAJUIMYECKOrO [IWIMHPA; KOJIUYECTBA
5 q | TEIMIOTBI, IIOTY4EHHOrO BOJIOM KOMHATHOM TemrnepaTypbl (PUKCUPOBAaHHOW Macchl, B
é KOTOPYIO OIYILEH HarpeThlii WINHIP; KOJMYECTBA TEIUIOTHI, OTAAHHOIO HATPETHIM
LUAJIMHIPOM, ITOCIIE OIIYCKAaHUS €r0 B BOJY KOMHAaTHOM TEMIIEPATyphl; OTHOCUTEIBHOMN
BJIQXKHOCTH BO3/1yXa; YAEJIbHOM TEIJIOTHI IJIaBJIeHUs Jpaa. VccnenoBanue U3MEHEHUS
TEMIIEpPaTyphl BOJIbI IPU PAa3INYHBIX YCIOBUSX; SIBJICHUS TEIIIOOOMEHA IIpU
CMELIMBAaHUU XOJIOJHOW U ropsde BOJBI; POLECCa UCTIAPEHUS
21 Pu3nyuecKue SBICHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSHKEHUE U KaIIMJUISIPHBIE
é SBJICHUS B IPUPOJIE, KPUCTAJUIBI B IpUpoJE, u3nydeHrne ConHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHETa
21 TexHM4ecKue ycTpoucTBa: KaWLUIAPH], IPUMEPBI HCIIOIb30BAHNS KPUCTAILIOB,
% KUJKOCTHBIM TEPMOMETD, JaTYUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOIJIEHUS JOMOB,
TUTPOMETPBI, ICUXPOMETD, NapoBas TypOUHA, IBUTATEIh BHYTPEHHETO CrOPaHUs
3 |DJIEKTPOMAT'HUTHBIE ABJIEHUA
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3.1

DnekTpusanus Teil. [[Ba Buja 3IeKTpUUeCcKuX 3apsioB

3.2

B3aumoneiicTBre 3apsskeHHBIX Tel. 3akoH Kynona

3.3

3akoH COXPAHCHUA SJICKTPUICCKOI'O 3apdaa

3.4

OnexTpuueckoe nojie. HanpspkeHHOCTH 3aeKTpuueckoro nois. [lpunnun
CYIEPIIO3HUIIMHU JICKTPHUCCKUX MMO0JIcH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu snektpuyeckux 3apsaaoB. [JerdicTBrue 3EKTPUIECKOTO MOJIA HA
3NeKTpUUecKue 3apsaabl. [IpOBOAHUKH U TUANEKTPUKH

3.6

[TocTosHHBIN 25IeKTpUUYECKUH TOK. [[elcTBUA 3JIeKTprudYecKoro Toka. Cuia Toka.
Hanpsioxenue.

I=qg/t,U=A/

3.7

BHGKTpI/I‘leCKOC COIIPOTUBJICHHC. VY aennHOe 3JICKTPHUYCCKOE COIIPOTHUBIICHHUC.

R =pl/S

3.8

3akon Oma st yuactka anektpudeckon menu: | = U/R

3.9

HOCJ’IGI{OB&TGJ’ILHOG COCAMHCHUC HpOBOI[HI/IKOB:
= T T T = —
I,=I1,: U=U,+U,: R=R,+R,

HapaJ'IJ'ICJ'ILHOC COCIMHCHHUE ITPOBOAHUKOB PABHOI'O COIIPOTHUBIICHUS:

U =Uy,:I=I+1I;R=

2

CMenranHbIe COCAUHCHUA ITPOBOJAHNKOB

3.1

Pabota u momHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3.1

3akoH Jlxoynsd - Jlenna:
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5

o T

3.1 | OmbIT Dpcreaa. MarHuTHOE T0JIe IPSIMOTO TTPOBOIHHKA C TOKOM. JIMHUM MarHUTHOU
2 | MHIYKIIUU
3.1 .
3 MarsuTHO€ 1oJie IOCTOSHHOIO MarHuTa. B3anmoseiicTBue NOCTOSHHBIX MarHUTOB
3.1 .
4 JlelicTBUE MarHUTHOTO IOJIS1 HA IPOBOJIHUK C TOKOM
3.1 .
5 OnsiTel Dapanes. SBneHue sneKTpoMarHuTHON MHAYKIuU. [IpaBumno Jlenuna
[IpakTuyeckue paboThI
N3mepenue 31eKTpUUecKOoro COpOTUBIIEHUS PE3UCTOPA; MOIIIHOCTH 3JIEKTPUUYECKOTO
TOKa; paboThI JEKTPUUECKOTO TOKA.
31 HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, BOSHUKAIOLIETO B IPOBOJHUKE (PE3UCTOPB,
é JaMITI0YKa), OT HAMPSDKEHHS Ha KOHIIAX MTPOBOAHUKA; 3aBUCUMOCTH COIPOTUBIICHHS OT
JUIMHBI IPOBOJIHUKA, TUIOIIAIU €T0 IONEPEYHOTO CEYEHMSI U YAEIBHOTO
COIIPOTHBIICHUS.
[IpoBepka mpaBuiia AJis AIEKTPUUYECKOTO HAMIPSKEHUSI IPU TOCIIE10BATEIIbHOM
COEMHEHUH NTPOBOJHUKOB; IIPABUJIA JIS1 CHIIBI DJIEKTPUUECKOT0 TOKA IPU
napauieIbHOM COSIMHEHUH MTPOBOJHUKOB (PE3UCTOPHI U JIAMITOYKA)
31 dusnueckue sIBIEHUS B IPUPO/JIE: IIEKTPUUECKUE SIBIECHUS B aTMochepe,
% ANEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE 10JI€ 3eMJIH, Apeii¢ MOoI0CoB, poiib
MarHMTHOTO TOJIS AJIs )KU3HU Ha 3emile, MOJISIPHOE CUSIHHE
TexHn4yeckne yCcTponCTBA: JIEKTPOCKOII, aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUUK
3.1 | aMeKTpUYECKO SHEPTHH, STEKTPOOCBETHTEIBHBIE TPUOOPHI, HArpEeBaTEIbHBIE
8 |anexTponpuOops! (IPUMEpEI), IMEKTPUIECKUE TPEIOXPAHUTEIH, HIICKTPOMArHuT,
AJIEKTPOABUraTENb MOCTOSHHOTO TOKA, TEHEPaTOp MOCTOSHHOTO TOKA
3.1
9 OneKkTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJIH
3.2 .
0 JlyueBas monens cera. IIpsmonuHeitHOe pacripocTpaHEHHE CBETa
3.2
1 3akoH oTpaxxeHus cBeTa. [Tnockoe 3epkano
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3.2

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH IMPECIOMIICHUA CBETA

3.2

Hucnepcus cBera

3.2

JIunza. Xop nyueii B tuH3e. okycHoe paccTosiHue JUH3bl. ONTUYecKasi CHiia JTUH3bIL:
D=1/F

3.2

I'ma3 xak ontudeckas cucrema. OnTHuecKue npruodopsl

3.2

[IpakTuueckue paboThI

W3MepeHune onTHuecKoi CHIlbl COOMparoLIel JTUH3bI, (POKYCHOIO paCCTOSTHUS
coOuparomiei JIMH3bI (110 CBOMCTBY PABEHCTBA Pa3MEPOB MPEAMETa U H300paKCHHU,
KOT/Ia MPEAMET PACIIOI0KEH B IBOWHOM (DOKyce), IoKa3aTelsi MPEIOMIICHHS CTEKIIA.

HccnenoBanue cBOMCTBA N300paKCHHSI, TTOJIYIEHHOTO C MTOMOIIBI0 COOMparoIIeh
JIUH3bI; U3MEHEHHS (POKYCHOTO PACCTOSIHUS JIBYX CIIOKEHHBIX JIUH3; 3aBUCUMOCTH
yrJjia NpeIoMIIEHHs CBETOBOTO Jiyda OT yIJjla I1aJIeHUs] Ha TPaHMIIE «BO3AYX - CTEKIO»

3.2

®dusnueckue sBIeHUs B ipupoje: 3atMeHus: Connna u JIyHsl, 1IBeTa T€J, ONTHYECKUE
siBjieHus B atMocdepe (1BeT HeOa, pedpakiiusi, paayra, MUPax)

3.2

TexHnueckue ycTporucTBa: OUKH, MEPUCKOT, (OoToanmapar, ONTHIYECKUE CBETOBOIBI

KBAHTOBBIE ABJIEHU A

4.1

PanuoaktuBHOCTE. Anb(da-, 6eta-, ramma-usnydenus. Peakiuu anbga-u Oeta-
pacriaga

4.2

OnbIThI Pe3ep(1)opﬂa 10 PACCECAHNTIO aﬂb(i)a"{aCTI/ILI. HJ'IaHeTapHaH MOACJb aTOMa

4.3

CocraB aromHoro spa. 3otonsl

4.4

[Iepnon nonypacnaza aTOMHBIX SIED

4.5

ﬂ,[[epHLIe pCaKkIuu. 3aKoHBI COXpPaHCHU 3apAJ0BOT0 U MaCCOBOT'O YHUCCII

4.6

dusnueckue sBICHUS B IIpUpoaC: €CTECTBEHHBII pa,Z[I/IoaKTI/IBHHﬁ (I)OH, KOCMHYCCKHEC
JIy4H, paaAOaKTUBHOC N3JIYUCHUC TPUPOAHBIX MUHEPAIOB, I[CflCTBI/IG paadrnOaKTUBHBIX
I/I3Hy‘IeHHﬁ Ha OpraHus3M 4CJIOBCKa

4.7

TexHu4eckue ycTpoucTBa: CIEKTPOCKOII, MHANBAYAIBHBINA JO3UMETP, KaMepa
BuiibcoHa, saepHas sHEpreTuka

HNudopmanusi 06 HCIOT30BAaHHH YJIEKTPOHHBIX (HU(POBBIX) 06pa3oBaTEeILHBIX
pecypcos

Pabouas nmporpamMmMa Y4YHUTBIBACT BO3MOKHOCTH MCIIOJIB30BAaHUA JJICKTPOHHBIX
(mudpoBbIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOMIUXCSA YYeOHO-METOANIESCKUMH
mMarc€puajiaMy, HUCIOJIb3YEMBIMU JIA 06yqu1/151 N BOCIIUTaHUA O6yanOIHHXCH,
NPEACTaBICHHBIMA B DJIEKTPOHHOM  (I(poBOM) BHAE H  PEATU3YIOLUIMMHU
ANJAKTUYCCKUE BO3MOXHOCTHU I/IH(l)OpMaI_[I/IOHHO KOMMYHHKAIIUOHHBIX T€XHOJ’IOFI/II71,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa3oBaHHMU:
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Enunoe coneprxanue obiero oopazoBanus (€ds00.ru) - [logdbopka METOAMYESCKIX
MaTepUAIOB ISl YUUTENIEH MPEIMETHHUKOB, KJIACCHBIX PYKOBOIUTEIIEH, COBETHUKOB I10
BOCIIUTAHUIO.

bubnuoreka MOIII (MockoBckast 3JIEKTPOHHAs IIKOJIa)
(https://uchebnik.mos.ru/main) 3T0 HIMPOKHI HAOOP DIECKTPOHHBIX YYEOHHKOB H
TECTOB, MHTEPAKTUBHBIE CIIEHAPUHU YPOKOB B JJIGKTPOHHOW OmOimoTeke. Pernenwus
MDOIII noctynHbI AJ1s1 BCEX U YK€ MOJYYHIN BBICOKHE OLICHKH YUUTEEH, pOAUTENECH 1
JIeTel psaa.

Nudopmanus 06 yuere nporpaMmmMbl BOCIUTAHUSA B IPOrpaMMe npeaMera

Pabouas IIporpamma Bocmuranuss YOY «Benpma» peanu3yercsi, B YaCTHOCTH,
4yepe3 MCIONIb30BaHUE BOCIIHTATENBHOIO IOTEHIMAna ypoka. Ha ypokax yuurens
CTPEMMUTCSl YCTAHABJIMBATh JIOBEPUTEIBHBIC OTHOIICHUS MEXIY Y4YUTEIEM U
YYEHHMKaMH, CIIOCOOCTBYIOIIME IO3UTUBHOMY BOCIPUSATHIO YUALLIUMHUCS TPEOOBaHUM U
npoch0 yUYUTENs, aKTHBH3AIlMM WX IIO3HABATEIBHON JEATEILHOCTH, MOOYXKIaTh
IIKOJIBHUKOB COOJIIOJaTh Ha YpPOKE OOILENpPUHAThIE HOPMbI IOBEJCHMS, MpaBUIia
o0meHus: co cTapiuMu (YUUTEIsIMU) U CBEPCTHUKAMU (IIKOJILHUKAMH); MPUBJICKATh
BHUMAaHHUE IIKOJbHUKOB K LICHHOCTHOMY AacleKTy H3Yy4aeMbIX Ha YPOKE SBJICHUH,
OpraHU30BBIBaTH pabOTy JeTel ¢ COUaNbHO 3HAUMMOW MH(pOpMaIuei — 00Cy IaTh,
BBICKA3bIBaTh MHEHME; HCIIOJIB30BATh BOCIUTATEIBHBIE BO3MOXKHOCTH COZICpPXKaHUS
y4eOHOTrO mpeaMera dYepe3 JEMOHCTPAIMIO JACTSM IPHUMEPOB OTBETCTBEHHOTO
IPaXJAHCKOIO TOBEAEHUS, IPOSBICHUS YEIOBEKONOOUS U J100pOCepaeyHOCTH;
NPUMEHSATh Ha YPOKE HHTEPAKTHBHBIE (DOpPMBI pabOTHI: MHTEIICKTYaJlbHBIC WIPHI,
JUJIAKTUYECKUI TeaTp, AUCKYCCUHU, paboThl B Mapax u Jip.
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