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IHHosscHauTeapbHAA 3aIIMCKA

Pabouast mporpamma 1o pu3mke Ha ypoBEHb OCHOBHOTO OOIIEro 00pa3oBaHUs st
oOyuaromuxcst 7-9-x kimaccoB MAOY «llepeBanosckas COILL» pa3paborana B
COOTBETCTBUU C TPEOOBAHUSAMU:!

o  ®epepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoit
denepauun»;

e mnpuka3za Munnpocsemenus oT 31.05.2021 Ne 287 «O06 yrBep)aeHun
(benepasbHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO
o011ero 0Opa3oBaHUY,

o mpukaza Munnpocemenus ot 18.05.2023 Ne 370 «O06 yrBepkaeHuM (eneparbHON
00pa3zoBaTesIbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHUs,

o mpukaza Munnpocermenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsiaka
OpraHu3aIluy U OCYIIECTBICHHUS 00pa30BaTEIbHON NESITETHHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeabHBIM IIPOrpaMMaM — 00pa30BaTEIbHBIM ITPOrpaMMaM
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIEr0 W CPEeIHEro 00IIero 0Opa3oBaHUs Y,

e KOHIIEMIIMHU IpenoaBaHus yueOHoro npeamera « Pu3nkay,

e KOMITIEKCHBIM IIJITAHOM MEPOTIPUSATHH TT0 MOBBIIICHUIO Ka9eCTBA MAaTEMaTHUECKOTO
Y €CTECTBCHHO-HayYHOTO 0Opa3oBanus Ha niepro a0 2030 roxa;

o CII 2.4.2.4283-26 «CaHnuTapHO-3ITNIEMHOJIOTHYECKIE TPEOOBAHUS K OpraHU3aIHsIM
BOCIIMTaHUS U 00yYCHUsI, OTJIBIXA U O3IOPOBIICHHSI IETEH U MOJIOICKI,
YTBEPKJICHHBIX TIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 02.06.2026 Neo
19;

e CanlluH 1.2.3685-21 «['urneHndeckre HOpMATUBBI U TPEOOBaHMS K 00ECIICUEHUTO
0e3omacHOCTH U (M) O€3BPEAHOCTH TS YeaoBeKa (JaKTOPOB CpeIbl OOUTAHUSY,
YTBEPKJICHHBIX TIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.01.2021 Neo
2.

PaGouas mporpamMmma opueHTHpOBaHA Ha LIE€JEeBbIe IPUOPUTETHI, CPOpPMyIHpPOBaHHBIE B
dbenepanbHOl pabouel mporpaMme BOCIIUTaHUS U B paboueii mporpamme Bocnutanus [[bOY
«Cpennsis mkoma No 1».

[IporpamMma o ¢u3uke Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUs COCTAaBIIEHA HA OCHOBE
MOJIOKEHUI U TpeOOBaHMI K pe3yabTaTaM OCBOSHHUS Ha 6a30BOM YpOBHE OCHOBHOM
oOpa3zoBaTenbHOI nporpammsl, peactaBieHHbX B PI'OC OO0, a Takxke ¢ yueToMm
benepanbHOl paboueii mporpaMMbl BocriuTanus 1 KoHuenuuu npenoaaBanus yueOHOro
npenmMera «Ou3nkay.

Copneprxanue nporpamMmmsl 1o (pU3MKe HAIlpaBlIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH O0YYaIOIIMXCSl M OPraHU3aLUI0 U3y4eHHs (PU3UKH Ha JAEATEIIbHOCTHOW OCHOBE.
B nmporpamme 1o ¢uznke y4UTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO MTpeIMeTa B pealn3aluu
tpedoBanuit ®PI'OC OO0 K mIaHUPyEeMbIM JTUYHOCTHBIM M METAaNpPEeIMETHBIM pe3yabTaTaM
o0y4eHHs, a TaKKe MEKIPEIMETHBIE CBS3U €CTECTBEHHO-HAYYHbBIX YUEOHBIX IPEAMETOB Ha
YPOBHE OCHOBHOT'O 0OOIIEro 00pa3oBaHMUs.

HporpaMMa 110 (I)I/I3I/IKC YCTaHaBJIUMBACT PaCHpPCACICHUC yqe6Hor 0 MaTcpuajia 1o rojgam
O6y‘~IeHI/I${ (HO KJ'IaCCEIM), npeajiaract NpuMEpHYyrO MOCICAOBATCIBHOCTD U3YUCHUA TCM,



OCHOBaHHYIO Ha JIOTHKE Pa3BHTHS MIPEIMETHOTO COJICPKAHUS U YUETe BO3PACTHBIX
0coOeHHOCTeH 00yJaromuXCs.

ITporpamma no ¢u3suke paspadboTaHa ¢ LEIbI0 OKa3aHUSI METOANYECKOM OMOIIN YYUTEIIO B
cO37aHUU paboydel MPorpaMMBbl 10 y4eOHOMY IIPEIMETY.

®du3rKa SBIAETCS CUCTEMOOOPA3yIOLIUM [l €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JIKAT B OCHOBE MIPOIECCOB U SBICHHMA, H3y4aeMbIX XUMHEH,
Onosioruei, acTpoOHOMUEH U PU3NIECKOH reorpadueii, BHOCUT BKJIAJ] B €CTECTBEHHO-
Hay4yHYI0 KapTUHY MHpPa, IPEJOCTaBIIsAeT HauboJiee iCHble 00pa3libl IPUMEHEHUS! HAyYHOT'O
METO/1a NTO3HaHMS, TO €CTh CIIoco0a MoIy4YeHUs: JOCTOBEPHBIX 3HAHUM O MHpE.

OpHa 13 r1aBHBIX 33434 GU3NYECKOro 00pa3oBaHus B CTPYKType oO1iero ooOpasoBaHus
COCTOUT B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON 'PaMOTHOCTH U MHTEpECa K HAyKe Y
00yJaronuxcs.

N3yuenue ¢pus3nku Ha 6a30BOM YPOBHE MPEATNOIAraeT OBJIaeHUE CIEeTyIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOITUMU €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTD!

e HAyYHO OOBSCHSTH SBJICHUS;

e OIIEHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO HCCIIETOBAHMUS,

e UWHTEPIPETHPOBATH JIAHHBIE M MCTIOIB30BaTh HAyUHBIEC JTOKA3ATEIHCTBA TSI
MOJIy4€HUs BBHIBOJIOB.

enu n3ydyenus GU3MKU Ha YpOBHE OCHOBHOTO 0011IeT0 00Opa30BaHUS ONIPECIICHEI B
Konnenmmuu npenogaBanus yaeoHoro npeamera «du3nkay B 00pa3oBaTeIbHBIX
opranuzamusax Poccuiickoit @enepanuu, pean3yroNIMX 0CHOBHBIE 0011e00pa3oBaTeIbHbIE
MIPOTPaMMBI.

esn n3yyeHus pU3UKM:

nproOpeTeHne nHTepeca U CTpeMIIeHUs 00yJarouIuXxcs K HAyYHOMY U3yYEHHIO
MIPUPO/IbI, Pa3BUTHE WX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
pa3BUTHE MIPEJICTABICHUI 0 HAYYHOM METO/Ie IO3HAHUA U (POPMUPOBAHHE
HCCIIEIOBATENILCKOTO OTHOIICHHS K OKPYXKAIOUIUM SIBICHUSIM;

(dhopMHpOBaHKHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUsS OCHOB
CTpOEHUS MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HMKH;

(dhopMHpoBaHKE MPEACTABICHUHN O poid (PU3UKHU IS pa3BUTHS APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BHUTHE MPEICTABICHUI O BO3MOXKHBIX cdepax Oynymien mpodeccrnoHanbHOM
NeSITeNbHOCTH, CBSI3aHHOU ¢ (U3UKOH, OArOTOBKA K JajbHeIeMy 00y4eHHIo B
9TOM HaIlpaBJICHUU.

JlocTIKeHHe 3THX 1ieiel mporpaMMbl o (U3UKE Ha YPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ecreunBaeTCs pelieHueM CIEIYIOINX 3a1a4:

. npnoGpeTeHHe 3HAHUM O JAUCKPCTHOM CTPOCHUH BCIICCTBA, O MCXAHUYCCKUX,
TCIJIOBBIX, DJICKTPUYCCKHUX, MATHUTHBIX U KBAHTOBBIX SBJICHU X,

. HpI/IO6peTCHI/Ie YMeHI/Iﬁ OIIMCHIBATh U OOBICHATH (I)I/ISI/I‘-ICCKI/IG SABJICHUA C
HCIIOJIb30BAHHUEM TTOJTYYCHHBIX 3HAHUM;



e OCBOCHHE METOJIOB PEIICHHS POCTEHIIINX PACYETHBIX 33/1a4 C HCIOJIb30BaHHEM
(bHU3MUECKUX MOJIEIICH, TBOPUSCKUX U MPAKTUKO-OPUCHTHPOBAHHBIX 33/1a4;

e pa3BHUTHE YMEHHI HAOIIOATh IPUPOTHBIC SIBJICHUS U BBIIIOJIHATH OIBITHI,
1ab0paTOpHbIC PAa0OTHI M IKCIIEPUMEHTAIIbHBIC HCCIICIOBAHUS C UCIIOIB30BAHHUEM
U3MEPUTEIBHBIX IPUOOPOB;

e OCBOCHHE NMPHEMOB PabOTHI ¢ HHMOpMaLUei PU3NUECKOTO COACPIKAHNUS, BKITFOUAs
UH(POPMAIIHIO O COBPEMEHHBIX JIOCTHIKECHHUSX (DU3UKH, aHAITU3 U KPUTHIECKOE
OIICHUBaHKE WH(POPMAIINH,

e 3HAKOMCTBO O cepaMu MPo(HEeCCHOHATLHOM IS TSIIEHOCTH, CBSI3aHHBIMHU C
(HU3MKOM, U COBPEMEHHBIMHU TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JIOCTHKCHUSIX
(bu3nuecKoi HayKH.

Ha usyuenune ¢usuku (0a30BbIi YypOBEHB) Ha YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHus
otBoauTcs 238 wacoB: B 7-M Kiacce — 68 vacos (2 yaca B Hezeno), B 8-M kiacce — 68 yacos
(2 gaca B Hemenio), B 9-m kimacce — 102 vaca (3 yaca B Hezelo).

[Ipennaraemslii B mporpamme 1o ¢pu3uke rnepeueHb 1a00paTOpHbIX padOT U OMBITOB HOCUT
peKOMeHAaTENbHBIA XapaKTep, YUUTENb JIeaeT BEIOOpP MpoBeIeHus 1a00paTOPHBIX paboT U
OTIBITOB C YYE€TOM MHJIMBUIYAIbHBIX OCOOCHHOCTEN 00ydaroluxcs, CIucKa
AKCIEPUMEHTAJIBHBIX 3aJaHUM, Tpe/IaraéMbIX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO
9K3aMeHa Mo (U3UKe.

Jyis pean3aiyu MporpaMMBbl HCIIOIB3YIOTCS YUeOHUKH, JOMYIIEHHBIC K HCITOJIb30BAHHIO
MIPH peaTu3allii KMCIOIINX FOCYAapCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MPOTPaAMM
Ha4yaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro, CpeIHero 001ero oopa3oBaHusi OpraHu3alysIMH,

OCYILIECTBIISIOUIUMHU 00pa30BaTEeNbHYIO IEATEIbHOCTh, IPUKa30M MUHIPOCBEUICHHUS OT
22.06.2026 Ne 436:

dwusuka: 7-# kimacc: 6a30BbIil YypOBEHB: yueOHUK; 3-€ U3aanue, nepepadorantoe/
[Tepprmkun .M., IBanoB A.U., AkninonepHoe o61miecTBo «M31arenbcTBo
"[IpocBemenue''»;

dwusuka: 8-i kimacc: 6a30BbIil YpOBEHB: yueOHUK; 3-€ U3aanue, nepepadorantoe/
[Tepeimkun Y. M., MiBanoB A. U., AkiimonepHoe o0miectBo «M31aTenbcTBoO
"[IpocBemenue'»;

dusuka: 9-i kmacc: 0a30BbIi ypOBEHb: yUeOHUK; 3-€ U3aHue, nepepabotanHoe/
[leppiukun U. M., I'yrhuk E. M., UBanoB A. U. u apyrue, AKIinoHepHoe
obmectBo «M3naTenbcTBO "TIpocBemenue»;

s <,..>

DneKTpOHHBIE 00Pa30BaTENFHBIE PECYPCHI, JOMYIIEHHBIE K UCIIOJIb30BAHUIO TIPH PEeaTn3alliN
UMEIOLINX TOCYIapCTBEHHYIO aKKPEANTALNIO 00pa30BaTeNbHBIX IIPOrpaMM HadallbHOTO
00111er0, OCHOBHOT'O 001IIEr0, CpeHero o0I1ero oopazoBaHus MpruKa3oM MUHIIPOCBEIIEHUS
ot 23.07.2025 Ne 551:

DnexkTpoHHBINH 00pa3oBarTenbHbIN pecype. Puszuka 7 knacc OO0 «9K3AMEH-
MEJIN A,

AnanTtuBHBINA KOMIUIEKC o ¢usuke 7 kiaacca OO0 «AM-CMAPTY;

®dwusuka, 7 - 9 knaccel TAOY BO MI'TTY;

o <. >



Coaepxxkanue y4eOHOro nmpeamera

/-1 KJ1ace
Pa3nes 1. @u3uka u ee poJib B NO3HAHUYN OKPY:KAaI0IIero Mupa.

®u3uka — Hayka o npupone. SBieHns npupoasl. DU3ndecKue sABICHUs. MEXaHUYECKHE,
TEIUIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennunHbl. M3Mepenne gusnueckux BenuuuH. Ousnueckre mpuoopsl.
[TorpemHOCTE M3MEPEHNNA. MeXyHapOIHAs CUCTEMA EANHULL.

Kak ¢u3uka u npyrue ectecTBeHHbIE HAYKU U3Yy4aroT Npupoy. EcTecTBeHHO-Hay4HbII
METO/1 TO3HAHUS. HAaOII0eHNE, TOCTAHOBKA HAyYHOTO BOIIPOCA, BBIIBUKEHUE TUIIOTE3,
AKCIEPUMEHT [0 MPOBEPKE TUNoTe3, 00bsICHEHNE HaOII0aeMoro aBieHus. Onucanue
(bMBUYECKUX SIBJICHUH C TIOMOIIBIO MOJIETIEH.

JdeMoHcTpanum.

1. MexaHHYECKHE, TETIOBBIC, JEKTPHUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.
2. ®Ousndeckue mprudOPHI U MPoIIeaypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM U ITU(POBBIM
pudopoMm.

JlaGopaTopHbie padoThI U ONBITHI.

Omnpenenenre HEeHbl IENeHUS HIKAIbl HK3MEPUTEIHLHOrO MpHodopa.

N3Mepenne paccTosHUM.

N3mepenue o0bema KUAKOCTU U TBEPIOTO Tea.

Omnpenenenre pa3MepoB MajbIX TeJ.

N3mepenue TemnepaTypbl IPHU MOMOIIH KUIKOCTHOTO TEPMOMETpPA U JaTYUKa
TEMIEPATYpPHI.

[IpoBenenue uccnea0BaHus MO MPOBEPKE TUMOTE3bI: JALHOCTD I0JIeTa IIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIe, YeM OOJIbIIE BBICOTA ITyCKa.

aogrwnPE
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Pasnen 2. IlepBoHayajibHbIe CBeJIEHUSI 0 CTPOEHUH BellleCTBA.

CTpO@HI/IC BCIIECTBA. aTOMBI U MOJICKYJIbI, UX Pa3MEPhI. OHBITBI, JOKa3bIBArOIINC
JAUCKPCTHOC CTPOCHUC BCIICCTBA.

JIBrkeHne yacTul BeuecTBa. CBsA3b CKOPOCTU ABUKEHUS YaCTUI] C TEMIIEPATYPOH.
BbpoynoBckoe nBmwxkenue, nuddysus. BzanmoeiicTBie 4acTHIl BEIeCTBA: MPUTHKEHUE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ia30B, KUIKOCTEN U TBEPABIX
(kpucTamumyeckux) Tesl. B3auMocCBsI3b MKy CBONCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYIISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHHMA
BOJIEL



JdeMoHcTpanum.

1. HaGmonenne OpOyHOBCKOTO JABMKEHUS.

2. Habmonenne muddysun.

3. HabGmronenue sBACHUM, OOBSICHAIONIMXCS MPUTHKCHUEM WM OTTAJIKHBAHUEM
YaCTHI| BEIECTBA.

JlabopaTopHble padoThI M ONBITHI.

1. OueHka quaMeTpa aToma MeToJIoM psiioB (¢ Ucmoib3oBanueM (otorpadumii).
2. OmbITHI 10 HAOTIOACHUIO TETIOBOTO PACIIMPEHUS Ta30B.
3. OmBITHI M0 OOHAPYKEHUIO ACHCTBHS CHII MOJICKYJISIPHOTO TIPUTSKEHHUS.

Paznen 3. /IBu:keHne U B3aUMO/IeiicTBHE Tel.

Mexannueckoe BUkeHuE. PaBHOMepHOE U HepaBHOMepHOe /BKeHue. CkopocTh. CpenHss
CKOPOCTh IIPY HEPABHOMEPHOM JIBH)KEHUH. Pacder myTh U BpeMEHU JBUKEHUS.

SBnenue nHepuMu. 3aKOH MHEPUNH. B3anMoneiicTBre Ten Kak MpUYuHa U3MEHEHUS
CKOPOCTH JIBKEHMS Tell. Macca kak mepa nHepTHOCTH Tena. [ImotHocTs BemecTBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €TMHUIE 00beMa BeIlleCTBa.

Cuita Kak XapakTepucTUKa B3aumoaecTBus Tei. Cumna ynpyrocty u 3akoH ['yka. IsMepenue
CHJIBI C TIOMOIIBI0 TUHAMOMETpa. SIBJIeHne TATOTeHUs U cuila TshkecTH. Cuiia TSDKECTH Ha
npyrux miaanerax. Bec tena. HeBecomocTs. CriokeHHe CUJl, HAITPaBJICHHBIX MO OJHOM
npsamoil. PapHoneiictByromas cui. Cuiia Tpenus. TpeHue CKOJIbKEHUsI U TPEHHUE TTOKOSI.
Tpenue B mpupoie U TEXHUKE.

JdemoHcTpauuu.

HaGnronenrue MexaHM4eCKOTO ABIKEHUS TeIa.

N3mepeHue ckopocTr MPSMOJTMHEHHOTO TBY)KCHHS.
HaGnronenue siBieHUS] HHEPIIHH.

HaGnronenue n3mMeHeHus CKOPOCTH MPH B3aUMOICHCTBUH TEJL.
CpaBHEHHE MacC 10 B3aUMO/ICHCTBUIO TEIL.

CrioxeHue CuJj, HallpaBJICHHBIX 110 OJHOM MPSMOM.

ocoukrwdpE

JlaGopaTopHblie paGoThI U ONBITHI.

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JABIKEHHS (LIApUKa B )KUAKOCTH, MOJICIH
AIEKTPUUECKOTO aBTOMOOWMIIS | T. 1.).

2. OrmpeneneHue cpeHe CKOPOCTH CKOJIbXKEHHUS OpycKa WM MIapHKa [0 HAKJIOHHON
IIJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TeJa.

4. OmbIThI, IEMOHCTPHPYIOLINE 3aBUCHMOCTh pacTshkeHus (nedopmarun) mpyKuHbl
OT NPWJIOKEHHOM CHJIBL

5. OrmBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJILKEHUS OT Beca Tela
U XapaKTepa CONPUKACAIOIINXCS [TOBEPXHOCTEN.

Paznen 4. [laBieHne TBepAbIX TeJl, JKUAKOCTEH U ra3oB.



Hasnenne. CriocoObl YMEHBIIICHUS U YBEITHMYCHUS NaBieHus. [{aBieHue ra3za. 3aBUCUMOCTh
JaBJICHUS ra3a oT 00beMa, TemriepaTypshl. Ilepenada naBieHus TBEpABIMU TEIAMHU,
JKUIKOCTSIMU U razamMu. 3axoH Ilackaist. [ITHeBMaTrnueckue MalIuHbl. 3aBUCUMOCTD JABICHUS
XKUJKOCTH OT TIIyOuHBI. ['mapocrarndeckuii mapagokc. CooOmaronmecs CoCy/pl.
FI/I[[paBJII/I‘IGCKI/Ie MCXAaHU3MBI.

Atmocdepa 3emin 1 atmochepHoe AaBiieHre. [[puarHbBI CyIIeCTBOBAHUS BO3IYITHOMN
o6onouku 3emin. OnbiT Toppuyerm. M3mepenne atMochepHOro naBieHus. 3aBHCUMOCTh
aTMOC(epHOTO JaBJICHUS OT BBICOTHI HAJl ypOBHEM Mopsi. [IprOOpHI i u3MepeHus
aTMOC(EepHOTO JTaBICHUS.

JlelicTBHE KUAKOCTH M T'a3a Ha MOTPY)KEHHOE B HUX TeJ0. BeiTankuparoras (apxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

JdeMoHcTpanum.

3aBUCHMOCTbD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[Tepenaua naBiieHUs )KUAKOCTHIO U Ta30M.

CooOmaroniyiecst COCy/Ibl.

I'mppaBnnueckuii npecc.

[IposiBnenue aecTBUsI aTMOCHEPHOTO aBICHUSI.

3aBUCHMOCTD BBITAJTKUBAIOIICH CHIIBI OT 00beMa OTPYKEHHOW YacTH Tella U
IJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CHIIbI BECY BBITECHEHHOM KUKOCTH.

8. YcnoBue miaBaHus TeIN: MJIaBaHUE WU MOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEN TeNa U )KUIKOCTH.

ogakrwdE

~

JlaGopaTopHblie padoThI U ONBITHI.

1. HccrnemoBanue 3aBUCHMOCTH Beca Tejia B BOJE OT 00beMa MOrpy>KeHHOU B
JKMIKOCTh YaCTH TeJa.

2. OnpeneneHre BHITATKUBAIONIEH CHIIBI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B
JKUIKOCTE.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAOIICH CHIIBI, IEHCTBYIONIEH Ha TEIO B
JKMIKOCTH, OT MacChl Tea.

4. OnsIThl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH
Ha TeJIO B )KUJIKOCTH, OT 00beMa MOTrpy>KEHHOU B )KHUAKOCTh YaCTH TENA U OT
IUIOTHOCTH JKHUIKOCTH.

5. KoHctpyupoBaHue apeoMeTpa Uiiu KOHCTPYUPOBAHHE JIOJIKU U OTIpEeTICHUE €€
IPy30M0IHEMHOCTH.

Pazgen 5. PaGoTa m MOIIHOCTB. DHEprus.

Mexannyeckasi pabota. MOIIHOCTb.

[IpocThie MeXaHU3MBI. pbIuar, OJIOK, HAaKJIOHHAs TIOCKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHeHne npaBuiia paBHOBECHS phluara K OJIOKy. «30J10TO€ MPaBUII0» MEXaHUKH.

Koaddunuent noneznoro neiicrus (naee — KI1/1) npocteix Mmexanu3moB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHHUKE.



Mexannueckas 3Heprusi. Kunernueckas v noreHuanbHas 3ueprus. lIlpespanienue o1HOro
BH/Ia MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXpaHEHUs SDHEPTUU B MEXaHUKE.

JdeMoHcTpanum.
1. IIpumepbl IPOCTHIX MEXAHU3MOB.
JlabopaTopHble paGoThI M ONBITHI.

1. Omnpenenennie paboThl CUJIBI TPEHUS IPU PABHOMEPHOM JIBKEHHUH TeJa 10
TOPU30HTAIBHON TOBEPXHOCTH.

2. WccnenoBanue ycloBUi paBHOBECHS phlyara.

3. Namepenwne KI1]] HaKITOHHOH TUTOCKOCTH.

4. V3ydeHue 3aKOHa COXPAHEHUs MEXaHUYECKOI SHEPTUH.

8- KJacc
Pasznea 6. TenioBbie IBJCHUS.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU CTPOCHUS BeliecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ. OMNbITHI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOW TEOPHHU.

Mogenu TBEpIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammuyeckue u
amopdusie Tena. OObSICHEHUE CBOMCTB Ta30B, )KUAKOCTEH M TBEP/IbIX TS HA OCHOBE
MOJIOXKEHUM MOJIEKYJISIPHO-KUHETHYECKOW Teopruu. CMauyMBaHNUE U KaUJUIPHBIC SBICHUS.
TennoBoe paciMpeHne u cxaTue.

Temnepatypa. CBs3b TEeMIIEpaTyphbl CO CKOPOCTBIO TEIUIOBOTO JBH)KEHUS YACTHULI.
Buytpennsis sueprusi. CriocoObl U3MEHEHUs BHYTPEHHEH SHEPruu: TeIioneperaya u
coBeplieHre padoTel. Buipl Terionepenaun: TemIONpoBOHOCTh, KOHBEKLIKS, U3TyUCHHE.
KonuuectBo TemnoTel. Y aenbHas TEII0EMKOCTh BelllecTBa. Temioo0MeH U TerIoBoe
paBHOBecHe. YpaBHEHHE TEIJIOBOTo OanaHca. [InaBienne u oTBepeBaHUE KPUCTATITMYECKIX
BEIIECTB. Y IeNbHas TerioTa riasneHus. [lapooOpazoBanue u konaeHcamnus. Mcnapenue.
Kunenue. YaenpHas TemnoTa napoodpazoBaHus. 3aBUCUMOCTb TEMIIEPATyphbl KUTIEHUS OT
aTMOC(epHOTO aBICHUS.

BrnaxHocTh Bo3ayxa.

9HepFI/I$I TOILIMBA. Y A€IbHAs TEIJI0Ta CTOpaHus.

[Tpunanumer padots! Temnossix nurateneit KI1/[ temnosoro neurarens. Tennossie
JIBUTATENIM U 3aLUATA OKPYXKAOIIEH CPEBI.

3aKoH COXpaHCHUA U IPCBPALICHUS SHCPIrUU B TCIUIOBBIX MPOLICCCAX.

JdeMoHcTpanum.



Habnronenue OpoyHOBCKOTO JIBMXKEHUSI.

Hab6monenue nuddysumn.

HaGnronenue siBineHuii cMaurBaHUs U KaWJUIIPHBIX SBICHUN.
Habinroienue TenioBoro paciiupeHus Tell.

W3menenne naBiieHus ra3a npu U3MeHEeHHH 00beMa U HarpeBaHUH WITH
OXJIAKJCHUH.

[IpaBuna u3MepeHHs TeMIEepPaTyphl.

Buns! Tenonepenaun.

OxnaxkJieHue Ipy COBEPIIEHUHU PabOTHI.

. HarpeBanue npu coBepiieHnu paboThl BHEITHIMH CHIJIAMH.

10 CpaBHEHHE TEIIOEMKOCTEN pa3InYHbIX BEIIECTB.
11.HaGntoneHne KUMeHus.

12.HabnroeHne moCTOSTHCTBA TEMIIEpaTyphl TIPH TIaBIICHHH.
13.Mopenu TeToBBIX ABUTATENEH.

agkrwbpE
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JlabopaTopHble paGoThI M ONBITHI.

=

OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYIISIPHOTO IPUTSKEHUSI.

OMnBITHI 110 BBIPAIMBAHUIO KPHUCTAJUIOB IOBAPEHHOM COJIA MJIU caxapa.

3. OmBITHI MO HAOTIOACHUIO TETUIOBOTO PACHIMPEHUS Ta30B, JKUAKOCTEH U TBEPIBIX
TellL.

4. Ompenenenne NaBJICHUs BO3ayXa B OaJJTOHE IIMPHUIIA.

OMBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTH JAaBJICHHS BO3IyXa OT €ro o0beMa 1

HarpeBaHUs WIN OXJIKICHUS.

6. IIpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOUKA KUIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMIIEpaTypPHI.

7. HaGmroneHnue n3aMeHeHUs1 BHYTPEHHEH SHEPTUH Tella B pe3yibTaTe TeIuionepeaadn
1 pabOThI BHEITHUX CHIL.

8. HccnenoBanue sBICHUS TEINIOOOMEHA MTPU CMEIIMBAHUHU XOJIOIHON U TOpsueit
BOJIEI.

9. OmnpexneneHnue KOJIUYECTBA TEIJIOTHI, TOJYYEHHOTO BOJION IIPH TEINIOOOMEHE ¢
HarpeThiM METAITHYCCKUM ITUITUHIPOM.

10.Onpenenenue yneabHON TEIJIOEMKOCTH BEIIECTBA.

11.WccnenoBanue mpoliecca uerapeHusl.

12.0Onpenenenne OTHOCUTETHHOM BIIAXKHOCTH BO3AyXa.

13.0Onpenenenue yaenbHON TEIIOTHI TUIABTICHUS JIbJA.

N
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Pa3zjnen 7. DiiekTpuyeckre H MATHUTHDBIE SIBJICHHSI.

3J'IeKTpI/ISaI_[I/IH TCII. I[Ba poaa SJICKTPHUICCKUX 3apA10B. B3aI/IMO,Z[eI>'ICTBH€ 3apPsAXKCHHBIX TCII.
3aKkoH Ky.]'IOHa (3aBI/ICI/IMOCTI> CHIIBI B3aUMOACHCTBUS 3apsKCHHBIX TCJI OT BEJIMYHUHBI 3apA10B
" PACCTOSAHUA MCKIY TeHaMI/I).

QHGKTPI/ILIGCKOC oJIc. HaprI)I(eHHOCTB QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH CYIICpo3nunn
QJICKTPUYICCKUX rnoJjen (Ha Ka4CCTBCHHOM ypOBHe).

Hocurenn QJICKTPUYCCKHUX 3apAa0B. QHGMGHTapHLIﬁ BHCKTpI/I‘-ICCKI/Iﬁ 3apsan. CTpoeHI/IC aromMma.
HpOBO,Z[HI/IKI/I W JUDJICKTPUKH. 3akoH COXpaHCHUA SJICKTPUYCCKOTO 3apda.



DNEeKTPUYECKUM TOK. Y CIIOBUS CYILIECTBOBAHUS IEKTPUUECKOTO ToKa. McTounukm
MOCTOSTHHOTO TOKa. JIeHCTBHUS 3IIEKTPUYIECKOTO TOKa (TEIIOBOE, XHMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B )KUAKOCTSIX U razax.

Dnektpuyeckas 1enb. Cuia Toka. JiekTpudeckoe HanpspkeHue. ConpoTuBieHne
MIPOBOJIHUKA. Y ICTIbHOE COTPOTUBIICHUE BellecTBa. 3akoH OMa Jyisl y4acTKa IETu.
[TocnenoBarenpHOE U NAapAJIIEIBHOE COEUHEHNE IPOBOIHUKOB.

PaboTa 1 MOIITHOCTH 3JIEKTPHUECKOTO TOoKa. 3akoH Jxoynsi—JIeHmna. DiaekTpudeckue menu u
MOTPEOUTENHN IEKTPUIECKOI sHeprHH B ObITY. KOpoTKOE 3aMbIKaHHE.

[ToctrostHHbIE MarHuTHI. B3anmoaeicTBHE NOCTOSIHHBIX MarHUTOB. MarHUTHOE MOJIE.
MarnutHoe noJse 3eMiIM U ero 3HaueHue Juid Ku3Hu Ha 3emie. OnelT Dpctena. MaruutHoe
TMOJI€ ANEKTPUYECKOTO TOKa. [[puMeHeHune 31eKTpOMarHuToB B TEXHUKE. JleficTBre
MAarHUTHOTO TIOJISI HA TIPOBOJIHUK C TOKOM. DJIEKTPOJIBUTaTEIh TOCTOSIHHOTO TOKA.
Hcnonb30BaHuE 3IEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apazes. SBieHne 31eKTPOMarHuTHOM MHAYKIMU. [IpaBuno Jlenna.
OnexTporeHepatop. CrocoObl NOTYyYEHHS SEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIUU HA
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTUU.

JdeMoHcTpanum.

DIIeKTpu3aIus Tell.

JIBa poja 2MEKTPUICCKUX 3apsI0B ¥ B3aUMOJICHCTBUE 3aPSHKEHHBIX TEII.
YCTpoHCTBO M AEHCTBHE AIIEKTPOCKOIIA.

DNeKTpOoCTaTHIECKAsT HHTYKIIHS.

3aKOH COXpaHCHHS JICKTPUUSCKUX 3apPs/IOB.

[TpOBOTHUKY U TUIIICKTPUKH.

MoiepoBaHUe CHIIOBBIX JIMHUHN 3JIEKTPUYECKOTO TOJIS.

M CTOYHHKH IOCTOSIHHOTO TOKA.

. JleWicTBHS 3IEKTPUUYCCKOTO TOKA.

10 DIEKTPUYECKUHA TOK B )KHIKOCTH.

11.T"a30BBIit pa3ps.

12.VI3mepeHne Cuiibl TOKa aMIIEPMETPOM.

13.M3mepeHne JIeKTPUIECKOro HAMPSKCHHUS BOJIbTMETPOM.
14.PeocraT 1 Mara3uH CONMPOTHUBICHHUH.

15.B3anmoeiicTBHE TOCTOSIHHBIX MarHUTOB.

16.MopenupoBaHHe HEBO3MOXKHOCTH Pa3/ICIICHUS ITOJIFOCOB MarHHTA.
17.MopenupoBaHHe MAarHUTHBIX MOJIEH OCTOSTHHBIX MAarHUTOB.
18.0mbIT DOpcrena.

19.MarauTHOe€ noJie ToKa. DIEeKTPOMAarHur.

20./leiicTBME MarHUTHOTO TOJISI HA MPOBOIHUK C TOKOM.
21.2neKTpoaBUTaTeNh MOCTOSIHHOTO TOKA.

22 .VccrnienoBaHue SIBICHUS AIEKTPOMArHUTHOW WHIYKIIUH.
23.0nbiTEl Dapajes.

24.3aBUCHMOCTD HampaBleHUs MHAYKIIHOHHOTO TOKa OT YCJIOBH €r0 BOZHUKHOBEHHUSI.
25.2neKTporeHepaTop NOCTOSTHHOTO TOKA.

CoNUR~ LN E

JlabopaTopHble paGoThI M ONBITHI.



OnbITH IO HAOTIOIEHHUIO 3JEKTPU3AMH TET UHAYKIUECH U IPU COTPUKOCHOBEHUH.

HccnenoBanue neicTBUS IEKTPUYECKOTO MO HA TIPOBOJHUKH U JUAIEKTPHKH.

COopka u rpoBepka pabOThI AEKTPUIECKON IIENH MMOCTOSIHHOTO TOKA.

W3mepenune u peryanpoBaHue CHIIBI TOKA.

W3mepeHune u peryanpoBaHue HApSHKCHUS.

HccnenoBanue 3aBHCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 Pe3UcTop, OT

COTIPOTHUBJICHUS PE3UCTOPA U HANPSDKEHUS Ha PE3UCTOPE.

7. OmBITHI, JEMOHCTPUPYIOILINE 3aBUCHMOCTb IEKTPHUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €T0 JUIMHBI, TUIOLIAIN TIONEPEYHOTO CEYCHUS U MaTepHaa.

8. IlpoBepka mpaBuIa CIIOKEHUS HAPSHKEHHUNA MTPU MOCIIEIOBATEIIFHOM COCTMHEHUN
TIBYX PE3UCTOPOB.

9. IlpoBepka npaBuIIa AJIsi CHIIBI TOKA TIPY TAPAIIIETBHOM COSANHEHUH PE3UCTOPOB.

10.Ompenenenue pabOTHI NMEKTPHUIESCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOP.

11.0Onpenenenne MOLTHOCTHU AJIEKTPUUECKOTO TOKA, BHIJENIAEMON Ha pEe3UCTOpE.

12.WccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUs Ha HEW.

13.0Omnpenenenne KI1/1 HarpeBaTens.

14 .VccrnenoBanue MarHUTHOTO B3aWMOJICHCTBHS TTOCTOSTHHBIX MarHATOB.

15.3ydenrie MarHUTHOTO TTOJISt IOCTOSIHHBIX MarHUTOB MPH WX 00BETNHEHUH U
pa3aeneHNN.

16.VccrnenoBanue NeiCTBHS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.0On0BITHI, JEMOHCTPHUPYIOIINE 3aBHCUMOCTD CHITBI B3aUMOJICHCTBHSI KATYIITKH C
TOKOM M MarHUTa OT CUJIbI TOKA M HAIIPaBJICHUS TOKA B KaTyIIKe.

18.M3yueHue neicTBUS MarHUTHOTO TOJIsl HA TPOBOHUK C TOKOM.

19.KoHcTpynpoBanue u u3ydeHue paboThl JIEKTPOABUTATEIIS.

20.N3mepenue KIIJ anexTpoaBurareabHON YyCTAaHOBKH.

21.0OnBITHI IO UCCIIEOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOM MHIYKIIMH: HCCIIE0BAHNE

M3MEHEHU 3HaUeHUs ¥ HANpaBJIeHUs UHIYKIIMOHHOTO TOKA.

ok wnE

0-i1 kJ1acce
Pasznen 8. Mexanuueckue siBJeHHUS.

MexaHuueckoe JBH)KEHUE. MaTepI/IaHLHaH touka. Cucrema orcuera. OTHOCHTEILHOCTh
MCXaHUYCCKOI'O IBMXXCHU . PaBHOMCpHOG HpHMOHHHeﬁHOG JBHMIKCHUC. HepaBHOMepHOG
HpHMOHHHCﬁHOC JABUXXCHUC. Cpe)leIfI H MI'HOBCHHAs CKOPOCTH TCJIa IIpU HCPABHOMCPHOM
JABUKCHUU.

Yckopenue. PaBHoyckopeHHOE mpsiMosInHeHOe aBrkeHrne. CBoboaHoe nagaeHue. OnbIThI
T"amunes.

PaBHOMepHOe aBMXKeHME N0 OkpyxHOCTH. [lepnoa u yacrota obpamenus. JInneitnas u
yIJ10Basi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

ITepsbiit 3ak0oH HerotoHa. Bropoii 3akoH HetotoHa. Tpernii 3akoH HerotoHa. IpuHnun
CYIIEpPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH 'yka. Cunna TpeHMs: CUila TPEHUS CKOJIBKEHUS, CHJIa TPEHUS TIOKOS,
Jpyrue BUJIbI TPEHUS.



Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHUE CBOOOIHOTO IMaJICHUS.
JBwxenue mnanet Bokpyr Connua. [lepas kocMuueckas ckopocts. HeBecomocTs 1
MEPETPY3KH.

PaBHOBecue maTepuanbHOU TOUKK. AOCOIOTHO TBEpAOE Teno. PaBHOBecHe TBEpI0TO Teia ¢
3aKpEIUICHHOM OChIO BpalieHusa. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynbe Tena. U3menenune nmmynbca. UmMnynbe cuiibl. 3aKOH COXpaHEHUS UMITYJIbCa.
PeakTuBHOE IBUIKEHUE.

Mexannyeckast paboTa U MOIIHOCTb. PaboTa cui TsecTH, ynpyroctH, TpeHus. CBsi3b
SHepruu u padbotsl. [loTeHnManbHas 3HEpPTUs Tela, NOJAHATOTO HaJl TOBEPXHOCTHIO 3EMIJIH.
[ToreHnmaneHas sHeprus cxarou npyxunbsl. Kunernueckas sueprus. Teopema o
KMHETUYECKOM 3HEepruu. 3aKOH COXpaHEHUsI MEXaHUYECKOI SHEPIUH.

JdeMoHcTpanum.

=

HaGnronenne MexaHM4eCKOTO IBIKEHHUS TeJla OTHOCUTEIFHO Pa3HBIX TEJT OTCUYETA.
CpaBHEHME TTyTeW U TPACKTOPHIA ABMKEHHUS OJTHOTO U TOTO K€ TeJa OTHOCUTEIBLHO
Pa3HBIX TEJI OTCYETA.

N3mepenune CkopocTr U YCKOPEHUS PSIMOJIMHEWHOTO JIBIKCHUS.

HccnenoBanue mpu3HaKoB PaBHOYCKOPEHHOTO JBUKEHUS.

Habmronenue ABMKEHUS TeNa M0 OKPYKHOCTH.

Habmonenne MmexaHn4eckux SBJICHUH, TPOUCXOAAIINX B CHCTEME OTCUETA
«Tenexka» mpu ee paBHOMEPHOM U YCKOPEHHOM JBM)KEHUN OTHOCUTEIILHO
kabuHeTa PU3nKH.

7. 3aBUCHMOCTBH YCKOPEHHMS TeJIa OT MAcChl TeJla U JICUCTBYIOIIECH Ha HETO CHIIBI.

8. HalGmroneHue paBeHCTBA CHIT TTPU B3aUMOJICHCTBUN TEJI.

9. M3MmeHneHue Beca Teja Npu YCKOPEHHOM JBH)KECHUU.
10.ITepenaya umnynbca Npu B3aUMOJCHCTBUH TE.
11.ITpeoOpa3oBanHus SHEPTUU TIPH B3aUMOJCHCTBUU TEN.
12.CoxpaHeHue uMITyabCca Mpy HEYIPYroM B3auMOICHCTBUU.
13.CoxpaHeHue uMItyabca npu abCOIIOTHO YIIPYTroM B3aUMOJCHCTBUU.

14 HaGnmroieHre peakKTUBHOTO JIBH)KCHUS.
15.CoxpaHeHre MeXaHU4YEeCKOM SHEePTUU MPHU CBOOOTHOM MaJICHHH.
16.CoxpaHeHre MEXaHUYECKOM SHEPTUH MIPH IBIKEHHUH TeJla MO JeHCTBUEM

IIPpYXUHBI.

N
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JlaGopaTopHblie padoThI U ONBITHI.

1. KoHcTpynpoBaHHe TpakTa il pa3roHa U JaJibHEHIIero paBHOMEPHOTO JIBHKEHHUS
HIapUKa WU TEIEXKKH.

2. OrmpeneneHue cpeHe CKOPOCTH CKOJIbXKEHUS OpycKa WK JABMXKEHUs IapuKa 0
HAKJIOHHOM IUIOCKOCTH.

3. Ormpenenenye yCKOpeHHUs Tella IpU paBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOM
IIJIOCKOCTH.

4. VlccnenoBaHMe 3aBUCUMOCTH ITyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM JIBU)KEHUHU
0e3 HayaJIbHON CKOPOCTH.



5. IIpoBepka runoTessl: €ciy NpyU PaBHOYCKOPEHHOM JIBIKEHHU 0€3 HauaIbHON
CKOPOCTH IIYTH OTHOCSITCS KaK Psii HEUETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKHA BPEMEHHU OJIMHAKOBEI.

6. MccnenoBanue 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO

JIaBIICHHUSL.

Omnpenenenne ko3 duiimeHTa TpeHUs: CKOIBKEHUS.

Omnpenenenne KeCTKOCTU MPYKUHBI.

Omnpenenenne pabOThI CHIIBI TPEHUS TIPU PABHOMEPHOM JIBIKCHUU TeJIa T10

TOPU30HTAIBHON IOBEPXHOCTH.

10.Omnpenenenue pabOTHI CHITBI YIIPYTOCTH MPH TIOIBEME I'Py3a C HCIIOIh30BaHUEM
HETIOJIBM)KHOTO M TIOJIBMIKHOTO OJIOKOB.

11.M3yuyeHue 3aKkoHa COXpaHEHUS SHEPTHH.

© N

Paznea 9. Mexannueckue KoJIe0AHUSA U BOJIHDIL.

KonebarenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKN KOJIEOaHUM: IEpUO, YacToTa,
aMIuTy1a. MaTeMaTH4ecKuid M PYKUHHBIA MasTHUKU. [IpeBpaiienne sHepruu npu
K0JIe0aTEIHLHOM IBMKEHNH.

3aryxatomue koyieOanus. BeiHyxieHHbie konebanus. Pesonanc. MexaHndecKkue BOJTHBI.
CaolicTBa MexaHW4YECKUX BOJH. [[po0abHbBIE U TOTIEpEYHbIE BOJHBI. J[JIMHA BOJIHBI U
CKOPOCTb €€ paciupoCTpaHeHUsl. MeXaHW4YeCKHEe BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE
BOJIHEL.

3ByK. ' poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(pa3Byk u yabTpa3ByK.

JdemoHcTpauuu.

Habmonenue xoneGanuii Ten noj AeCTBUEM CUIIbI TSDKECTH M CUJIBI YIIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmronenue BbIHYX/IEHHBIX KOJIe0aHUI 1 pe30HaHCca.

PacnipocTpaHenue mpo10bHBIX M OMEPEUHBIX BOJIH (Ha MOJIEIH).
Habmonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HaHC.

ogakrwnpE

JlaGopaTopHblie padoThI U ONBITHI.

=

Omnpezenenne 4acTOThl U epuo/ia KojaeOaHUi MaTeMaTHUYECKOro MasiTHUKA.

OmnpezesneHne 4acTOThl U IIepuoa KojaeOaHU MPYy>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH Nepro/ia KojJeOaHUH MOIBEIIEHHOTO K HUTH I'py3a OT
JUTUHBI HUTH.

4. VlccnenoBaHue 3aBUCMMOCTH IEpH0/Ia KoJIeOaHUI MPYKMHHOTO MasiTHUKA OT MacChl
rpysa.

5. IIpoBepka He3aBHCUMOCTH NiepuoJia KojaeOaHHii Ipy3a, NOJIBEIIEHHOTO K HUTH, OT
Macchl Tpy3a.

6. OrmbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb NEpUoJia KojaeOaHU MPpy>KUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

7. V3mepeHue ycKOpeHus: CBOOOTHOTO MaieHHs.

N

Pazgen 10. Di1eKTpOMAarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



DNEeKTPOMArHUTHOE TOJie. DIEKTPOMAarHUuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIxana 3MeKTPOMArHUTHBIX BOJIH. ICIIOJIb30BaHUE AIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM
CBSA3MU.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.
JdeMoHcTpanum.

1. CaoiicTBa 37€KTPOMarHUTHHIX BOJIH.
2. BonHOBBIE CBOIICTBA CBETA.

JlabopaTopHble paGoThI M ONBITHI.
1. V3ydyeHne CBOWCTB AIEKTPOMATHUTHBIX BOJIH C IIOMOIIBI0 MOOHIILHOTO TelieoHa.
Pa3znea 11. CBeToBEBI€E ABJICHUS.

JlyueBas monens ceera. crounuku ceera. [IpsMonrHeiiHOEe paclipoCTpaHEHHE CBETA.
3atmenus ConHua n JIynel. Otpaxkenue ceta. [lmockoe 3epkano. 3aKOH OTPaKEHMS CBETA.

[Ipenomiienne cBeta. 3akoH npenoMieHus ceera. [loaHoe BHyTpeHHEE OTpaKEHHE CBETA.
Hcnonrs30BaHMe TTOITHOTO BHYTPCHHETO OTPAXCHHUA B OIITUYCCKUX CBCTOBOJAX.

Jlunza. Xox nydeit B muH3e. OnTudeckas cucrema (poroamnmapaTra, MUKPOCKOTIA M TEJIECKOTIA.
I'ma3 kak ontuyeckasi cucteMma. bam3opykocTh U JAIbHO30PKOCTb.

Paznoxxenue 6enoro ceeta B criektp. OnbiTel HetoToHA. ClioXKEHHE CIIeKTPaIbHBIX IIBETOB.
Hucnepcus cBera.

JdemoHncTpauuu.

[IpsimonuHelHOE pacpoCTpaHEHHUE CBETA.

OtpaxxeHue cBeTa.

[TonydyeHnue n3o0pakeHUi B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTHyeckuii CBETOBO,

Xoa mydeii B coOuparoliei JInH3e.

XoJ 1yder B pacCEenBarOLLEH JIMH3E.

[Tonyuenue n300paKeHH ¢ MOMOIIBIO JIUH3.

. IpuHiun aeicTBus GoroamnmnapaTa, MUKPOCKOTIA M TEJIECKOIIA.
10.Mopgens riasa.

11.Pa3nosxeHue 6enoro cBeTa B CIEKTP.

12 Tlony4yenue 6enoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX IIBETOB.

wWCoNU~ WM E

JlabopaTopHbie padoThbI M ONBITHI.

1. HccnegoBanue 3aBUCUMOCTH yriia OTpaXCHHd CBETOBOTO Jiyda OT yrJia HaACHUA.

2. I/I3y‘-ICHI/Ie XapPaKTCPUCTUK I/I306pa)KCHI/ISI nmpeaMcEeTa B IJIOCKOM 3CpKaJIC.

3. HccnegoBanue 3aBUCUMOCTH yrijia nmpeJIoOMJICHUS CBETOBOTO Jiyda OT yrJjia IMaACHUA
Ha I'paHUlC «BO3AYX—CTCKIIO».



4. TlomyueHue n300pakeHU ¢ TIOMOIIIBIO COOMPAIOIIEH JINH3HI.

5. Ompenenennie POKYCHOTO paCCTOSTHHS U ONITHYECKOW CHIIBI COOMPAIOIIEH JTHH3HI.

6. OmBITHI 0 Pa3I0KEHUIO OETIOT0 CBETA B CHEKTP.

7. OmnbITHI 10 BOCTIPUATHUIO [[BETA PEAMETOB IIPU UX HAOIIOJEHNUN YepPe3 LIBETOBbIE
(GWIBTPEL.

Pasznen 12. KBanTroBble IBJICHUS.

OmnbiTel Pezepdopna u muranerapuas Mmojaenb aroma. Moaens aroma bopa. Mcmyckanue u
noryionieHue ceera aroMoM. KBaHTel. JInHelyaThIe CIIEKTPHI.

PagnoaxktuBHOCTE. Anb(a-, 6eTa- u raMmma-u3iaydeHus. CTpoeHre aTOMHOTO Spa.
Hyxnonnas Mmoznens aroMHoro sigpa. M3otomnsl. PagnoaktusHele npeBpammenus. [lepuos
roJypacnaaa aTOMHBIX S7Ep.

SAnepHbie peakiuu. 3aKOHBI COXPaHEHUsI 3aPS0BOTO U MACCOBOTO YHCEINl. DHEPTHS CBSI3U
ATOMHBIX SAJEP. CBs3b MaccChl U OHCPTIHH. PeaKHI/II/I CHUHTE3a U ACTICHUSA AOCP. Ucrounukn
sHeprun CoJiHIA U 3BE3].

AnepHas sHepreTuka. JIeMCTBHS paguOAKTUBHBIX U3IyYeHUN HA KUBbIE OpPraHU3MBI.
JdeMoHcTpanum.

CrieKTphl U3ITy4eHUs U TIOTJIOMICHHUS.

CrieKTpsl pa3TU4HbIX Fa30B.

Cnekrtp Bogopoaa.

Ha6nronenue tpexoB B kamepe Bubcona.

PaboTa cueTurnka HOHU3UPYIOMIUX U3TYICHUM.

Peructpanus uznydeHust npupoIHbIX MUHEPAIOB U MPOIYKTOB.

oukrwdpE

JlaGopaTopHblie padoThI U ONBITHI.

1. HaOnroeHue CIUIONIHBIX U IMHEHYATHIX CIIEKTPOB U3ITy4CHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHHE YHEPTHU YaCTHIIBI TI0 TOPMO3HOMY TyTH (110
dororpadusim).

3. M3mepenue panoakTUBHOTO (OHA.

IHoBTOpHTEILHO-0000 1AM MOTYJIb.

[ToBTOpHTENEHO-0000MIAONIHIA MOY/Ib IPETHA3HAYEH /IS CUCTEMaTU3alii 1 00001eH s
MIPEIMETHOTO COJIEP>KAHUS U OIBITA AEATEIIbHOCTH, IPHOOPETEHHOTO MPU U3YYEHUU BCETrO
Kypca (QHU3UKH, a TaKXKe /Ui HOArOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMeHY 110
¢bu3uke A1 00yJaroUXcsl, BBIOPABUIMX 3TOT y4eOHBIN MpeaMeT.

HpI/I HU3YUCHUUN JAHHOTO MOAYJIS PCAIU3YIOTCA U CUCTEMATU3UPYOTCA BUBI ACATCIIbBHOCTH,
Ha OCHOBEC KOTOPBIX oOecreunBaeTCs JOCTHIKCHUC ITPEAMCTHBIX U METAIIPCIMCETHBIX
IUIaHUPYCEMBIX PE3YJILTATOB 06yquI/151, (I)OpMI/IpyeTCH €CTCCTBCHHO-HAay4YHas rpaMOTHOCTS.
OCBOCHHEC HAYYHBIX MCTONOB UCCIICIOBAHUA SIBIICHUI npupoAbl 1 TCXHUKH, OBJIAJICHUC
YMCHUAMU OOBSICHATH (I)I/ISI/I‘{eCKI/Ie SABJICHHUS, IPUMCHAA ITOJTYUYCHHBIC 3HAHU, PCIIATh
3ala4y, B TOM YHUCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.



[IpyHIMIMATBEHO EATENbHOCTHBIN XapaKTep JaHHOTO pa3Jiesia pealu3yeTcs 3a CueT TOro,
4TO 00y4Jarourecs BBIOJIHAIOT 3aJaHHs, B KOTOPBIX UM MPEIaraercs:

Ha OCHOBE TIOJIyY€HHBIX 3HAaHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3NUYECKUE SBJICHUS B
OKPYXaIOoIlel MPUPOJIC U TTOBCETHEBHOM KU3HU;

e HCIOJb30BaTh HAYYHbIE METO/IbI UCCIIEI0BAHUS QU3NYECKUX SIBJICHUH, B TOM YUCIIE
JUI IPOBEPKU FMIIOTE3 U MOJyYEHUS] TEOPETUUECKUX BBIBOJIOB;

e OOBSCHATH HayYHBIE OCHOBBI HAN0OJI€E BKHBIX JOCTIKECHHI COBPEMEHHBIX
TEXHOJIOT'MH, HallpuMep, IPAaKTUYECKOTO UCIOIb30BaHUS PAa3IMYHbIX HCTOUHHUKOB
SHEPruy Ha OCHOBE 3aKOHA MPEBPAIEHUS U COXPAaHEHHS BCEX M3BECTHBIX BUJIOB
SHEpPruu.

Kaxngas 13 TeM TaHHOTO MOAYJd BKIIIOYACT SKCIICPUMCHTAJIBHOC UCCIICAOBAHUC

o6o06maroriero xapakrepa. Moynb 3aBepiiaercs MpoBEACHUEM TUArHOCTUYECKON U
OIIEHOYHOU PabOTHI 32 KypC OCHOBHOTO 00IIIEro 00pa3oBaHusI.

ILl.1anupyemsbie pe3yjabTaThbl OCBOCHUS
npeaMera

N3yuenune pu3uku Ha ypOBHE OCHOBHOTO O0IIET0 0Opa30BaHMsI HAMPABJICHO Ha JOCTHKEHUE
JMYHOCTHBIX, METAIPEJIMETHBIX U TIPEAMETHBIX 00pPa30BaTEIBHBIX PE3yIbTATOB.

JINYHOCTHBIE Pe3yJbTAThI

B pesynbraTe n3yuenus Gpu3MKM Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHus y
oOyuaromierocs 60yayT chopMHUpPOBaHbI CIEIYIONINE JUYHOCTHBIE PE3yJIbTaThl B YACTH!

1) naTpHOTHYECKOIr0 BOCIIMTAHUS

e TMPOSIBICHHE UHTEPECA K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(bu3nvecKoil HayKH;

e IIEHHOCTHOE OTHOLICHHE K JOCTHKEHHSIM POCCHICKUX YUCHBIX-(DU3HUKOB;

2) rpaIaHCKOT0 U TIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 0OCY)KJICHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOIJIeM, CBA3aHHBIX C TPAKTHUECKUM MPUMEHEHHEM JOCTHUKEHUIMA
¢buzukwy;

e 0CO3HaHUE BHXHOCTH MOPAIbHO-3TUYECKUX MPHUHIIUIIOB B JACSITENILHOCTH YYEHOTO;

3) 3CTeTHYECKOr0 BOCIIMTAHUS:

e BOCIPUATHEC 3CTCTHUICCKUX KAYCCTB (I)PISH‘-IGCKOfI HayKH:. €€ TapMOHHUYHOTO
IIOCTPOCHMUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH,



4) LHCHHOCTH HAYYHOI'0 IIO3HAHUSA

e OCO3HAHHUE IIEHHOCTH (PU3MUECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABIIIIOLIEH KYJIbTYPHI;

e pa3BUTHUE HAy4HOU JII0O003HATENBHOCTH, MHTEPECA K UCCIIE0BATENbCKON
JEATEIbHOCTH,

5) hopMupOBaHUS KYJIbTYPbI 3I0POBbsI H IMOIMOHAJILHOI0 GJIATOTIOJYYHS:

e O0CO3HaHHUE LIEHHOCTH 0€30I11aCHOr0 00pa3a *U3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BaXXHOCTU IIPABUJI OE30MaCHOTO MOBEJCHUS Ha
TPAHCIIOPTE, Ha I0POTaX, C ANMEKTPUUECKUM U TEIJIOBBIM 000pYI0BAaHUEM B
JOMAIITHUX YCIIOBUSX;

e c(hopMUPOBAaHHOCTH HaBbIKA pedICKCUH, TPU3HAHNE CBOETO MpaBa Ha OMIHOKY U
TaKOT0 K€ [paBa y APyroro 4eaoBeKa,

6) TPy/10BOr0 BOCIIUTAHUSI

e AKTHBHOEC y4acTHE B PEUICHUH MPAKTHUYSCKUX 33/a4 (B paMKaX CEMbH,
00pa3oBaTeNbHOM OpraHn3aIyy, HACEICHHOTO MTyHKTa, POJHOTO ropoJa, Kpas)
TEXHOJIOTMYECKON U COLMAIbHOM HANpaBJIECHHOCTH, TPEOYIOUINX B TOM YHCIE U
(buznyecKux 3HaAHUI;

e MHTEpEC K MPAaKTUYECKOMY U3yUEHHUIO IPO(ecCcHid, CBA3aHHBIX ¢ QU3UKOM;

7) 3K0JIOrHYeCKOro BOCIUTAHUS:

e OpHEHTalMs Ha MpUMEHeHHe (U3NYECKUX 3HAHUM [T pelIeHus 3a/1a4 B 00J1acTi
OKpY’Kalollel cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB M OIIEHKH UX BO3MOKHBIX
MIOCJIEICTBUH /7151 OKpY KAIOLIei cpeibl;

e 0OCO3HaHHUE TN00aTBHOTO XapaKTepa SKOJIOrHUYEeCKUX MpoOieM U MyTel X peuieHus,;

8) amanTanyuu K M3MEeHSIIIUMCSI YCJTOBHSIM COIMAJIbHOI H PHPOIHO# Cpebl:

e TOTPEOHOCTH BO B3aMMOJICHCTBHH IPH BBITOJIHEHUH UCCIICIOBAaHUHA U ITPOCKTOB
(bU3NYeCKOl HAIIPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSM JIPYTHUX;

e TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JCSITeIbHOCTD;

e MOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHHI, B TOM UucCIie GOPMYJIMPOBATH HJIEH,
MOHATHS, TUIIOTE3bI O (PU3MUECKUX 00BEKTaX U SIBJICHHSIX;

e 0CO3HaHHUE JAe(PUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTh
(107370478

e TUIAHUPOBAHME CBOETO Pa3BUTHsI B MPUOOPETEHNUN HOBBIX (PU3NYECKUX 3HAHMIA;

e CTpEMJICHHME aHATM3UPOBATH U BBISBIATH B3aMMOCBS3H MPUPOIbBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJI€ C UCMOJIb30BaHNEM (DPU3MUYECKUX 3HAHU,

e OIICHKA CBOUX JICHCTBUII C yUETOM BIUSHHS Ha OKPYKAIOIIYIO CPEy, BOSMOKHBIX
rI00adbHBIX OCHEACTBUM.

MeTanpeaMeTHbIe Pe3yJabTAThl



B pesynbrate n3ydeHus: GU3NKU Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHUs y
oOyuaromierocs OyayT chopMHUPOBAHEI MeTaNpeIMeTHbIE Pe3yJIbTAThI, BKIFOYAOIINE
IO3HABATCJIIbHBIC YHUBCPCAJIbHBIC yqe6HHe I[ef/'ICTBI/ISI, KOMMYHUKATUBHBIC YHUBCPCAJIbHLIC
yueOHbIe ISHCTBUSA, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHBIC CHCTBUSI.

Ilo3HaBaTeabHBIE YHUBEpPCAJbHBIC y‘leﬁl—lble JeHCTBUS
ba3oBble Jornvyeckue geiicTBUs.

e BBISIBIISITH U XapaKTEPU30BaTh CYIICCTBEHHbBIC MPU3HAKU OOBEKTOB (SIBJICHUH);

YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIH, OCHOBAHHS IS

0000111eH!Ss 1 CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTHBOPEUHS B pACCMAaTPUBAEMBIX (PaKTax, JaHHBIX

1 HAOJTFOJIEHHSIX, OTHOCSIIMXCS K (PU3HUECKUM SIBIICHHSIM;

BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIC CBS3U MPU U3YYCHUN (PU3NYECKUX SBICHUN U

MIPOIIECCOB, JIENIaTh BHIBOJIBI C MICTIOJIB30BAaHUEM JICTyKTUBHBIX M HHIYKTHBHBIX

YMO3aKIIFOYCHUH, BBIJJBUTATh TUTIOTE3BI O B3AaMMOCBSI3SX (DU3MYECKUX BEITMYHH,;

e CaMOCTOSITENILHO BBIOMPATH CIIOCOO perieHns yueOHou (hu3nueckoil 3a1auu
(cpaBHEHHE HECKOJLKUX BAPUAHTOB PEIICHHs, BHIOOP HanOOJIee MOIXOIAIIETO ¢
Y4ETOM CaMOCTOSTEIIHHO BBIICIICHHBIX KPUTCPHEB).

Bba3oBble ucciaenoBarebCKHe JeHCTBUA.

HCII0JIb30BaTh BOIPOCHI KaK MCCIICA0BATEILCKUH HHCTPYMEHT MTO3HAHUS;

e TIPOBOJIUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IIJIAHY OIBIT, HECIIOKHBIN
(bM3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEA0BAHNE (PU3UUECKOTO SIBICHUS,

e OIICHMBATh HA IPUMEHUMOCTb U JJOCTOBEPHOCTHh HH(DOPMAIIHIO, MTOTYICHHYIO B X0JIe
WCCIICTIOBAHUS WITA DKCIICPUMEHTA,

e CaMOCTOSITEIILHO (POPMYITHPOBATH OOOOIIICHHS M BBIBOJIBI 110 PE3y/IbTaTaM
MIPOBEJICHHOTO HAOJIIOICHUS, OIBITa, HCCIICIOBAHUS,

e TIPOTHO3HMPOBATH BO3MOXKHOE JaJIbHEHIIICe pa3BUTHE (PU3NUCCKUX MTPOIIECCOB, a

TAK)Ke BBIJIBUTaTh MPEIIOI0KEHUSA 00 MX Pa3BUTHH B HOBBIX YCIOBHUSX U

KOHTEKCTaX.

PaGora ¢ undopmanmeii:

e IPUMEHSATH PA3INYHBIC METOJIbI, HHCTPYMEHTHI U 3aIIPOCHI P MOUCKE U 0TOOpE
MH(OPMAIMK WU JaHHBIX C YUETOM IIPEUIOKEHHON y4eOHOH (Hu3nyecKoil 3a1aqu;

e AHAJIM3MPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3UYHBIX BUAOB U (HOPM MPEACTABICHHUS,

e CaMOCTOSITEILHO BBIOMpATh ONTUMAIBHYIO (POpPMY MpecTaBIeHUs] HHPOpMaIUK U
WUTIOCTPUPOBATH pellaeMble 33/1a41 HECJIIOKHBIMU CXeMaMH, JUarpaMMaMH, HHON
rpaduKoil 1 UX KOMOUHAIMAMHU.

KoMMmyHukaTuBHbBIE YHUBEpPcaIbHbIE yueOHbIe el CTBUS
Oo0mennue:

e B X0JIe 00CYXX/EHHUsI y4eOHOTO MaTepuaa, pe3yabTaToB J1a00paTOPHBIX paboT U
IIPOEKTOB 3a/laBaTh BOIPOCHI 10 CYIIECTBY 00CYXk1aeMOM TeMBbI 1 BHICKA3bIBATh



UJICH, HAIICJICHHBIC Ha PEIICHUE 3a/1aui U MOJIIepyKaHne 0J1aroKenaTeIbHOCTH
OOIIlEeHNS,

e COIOCTABJIATH CBOU CYXKICHHUS C CY)KJICHUSIMHU JPYTUX YYACTHUKOB JHMAJIOTa,
OOHApYXXUBATh Pa3IMUUC U CXOJCTBO MMO3HUIIHIA;

e BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

e MyOJMYHO MPEACTABIATH PE3YIbTAThI BHIIOJIHEHHOTO (PU3HUYCCKOTO OIBITA
(sxcmepuMeHTa, UCCIIeI0BaHMSI, TPOCKTA).

CoBMecTHAasI IeITETbHOCTD (COTPYIHMYECTBO):

e TIOHMMATh M UCIOJB30BATh IPEUMYIIECTBA KOMAHIHON ¥ WHANBHYAIbHON pabOTHI
MIPH pELIeHUH KOHKPETHOU (hr3nueckoil mpoOaemsl;

e TPUHHUMATH IIETT COBMECTHOMU JEATEIHHOCTH, OPraHU30BBIBATh JCUCTBUS 110 €€
JOCTHKEHUIO: PACIIPEAEIATh POJIH, 00CYKIaTh MPOLECCHl U PE3YJIbTATHI
COBMECTHOM paboThI, 0000IIaTh MHEHHUSI HECKOJIBKHX JTFOJICH;

e BBINOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAUECTBEHHOTO pe3yJbTaTa 0 CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JICWCTBUS C IPYTUMH YWICHAMH KOMaH/IBI;

e OIIEHMBATh KAYECTBO CBOETO BKJIaZa B OOIINI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEEHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIEe YyHUBepcajibHbIe Y4eOHbIe 1eHCTBHS
Camoopranuszanms:

e BBISBJIATH NMPOOIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUSIX, TPEOYIOLIUX [T
peuieHus pU3NUeCKUX 3HaHUH;

e OPHCHTHUPOBATHCS B PA3TMYHBIX MOAX0AaX NPUHITUS pelleHui (MHANBUIYaTbHOE,
NPUHSTHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUI TPYIION);

e CaMOCTOSITENILHO COCTABIISITh aJITOPUTM pelIeHUs: GU3NYECKON 3a/1a4u WK TUIaHa
HCCJIEIOBAHUS C YUETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh MpeJiaraeMble BapHUAHThI PEIICHUH;

e Jienath BHIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHHE.

CaMOKOHTPOJIb:

e JlaBaTh aJACKBATHYIO OLICHKY CUTyallUU M Ipeajararh IjiaH €€ U3MCHCHUA,

e OOBSICHATH IMPUYKUHDBI JOCTHIKCHUS (HGI[OCTI/I)KGHI/IH) PE3yJIbTAaTOB ACATCIBHOCTH,
AaBaTb OLUCHKY HpI/IO6peTeHHOMy OIIBITY,

e BHOCUTb KOPPCKTUBLI B JACATCIIbLHOCTDb (B TOM 4YHCJIC B XO/J BBIIIOJTHCHU A
(1)I/ISI/I‘ISCKOFO HCCIICAOBaHUA HUJIN HpOGKTa) Ha OCHOBC HOBBIX 06CTO$IT6J'IBCTB,
M3MCHUBIINUXCA CPITy&LIHfI, YCTaHOBJICHHBIX OH_II/I6OK, BO3HHUKIIHNX pr,HHOCTeI\/’I;

e ONCHUBATH COOTBCTCTBHUC PE3YyJIbTAaTa LECJIN U YCIOBUAM.

3MOHI/IOHaJIBHblﬁ HHTEJJIEKT:

e CTaBUTH CCOS HA MECTO APYroro 4ejioB€Ka B XO0JI€ CIIopa UJIN ANUCKYCCUHN Ha
HAaY4YHYIO TCMY, TIOHUMATbh MOTHUBBI, HAMCPCHUA U JIOTUKY JAPYTOTO.

IIpunsTHe ceds M APYrux:



e TMpHU3HABATh CBOE MIPABO HA OIIMOKY MPH pelIeHUuH (PU3NYECKHX 3a/1a4 UM B
YTBEPKJICHUAX HAa Hay4HbIE TEMBI U TAKOE K€ IIPABO APYIOro.

IIpeanMeTHBIE pe3yJabTAThI

7-1 Kjaacce

K koH1y 00y4eHus B 7-M KJiacce peIMETHBIC PE3yJIbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxarb c(pOPMHUPOBAHHOCTh Yy 00YyYaIOIIUXCSI YMEHUM!

e HCIOJIH30BATh MOHATHA: PU3NUECKUE U XUMUUYECKUE SIBJICHUS, HAOJI0IeHNE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, EAUHUIIBI (U3NUECKUX BEJIMYUH, aTOM,
MOJIEKYJIa, arperaTHbie COCTOSIHUS BelecTBa (TBepoe, XKHUAKOE, ra3000pasHoe),
MEXaHHYECKOEe JIBMKEHUE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE),
TPaeKTOPHs, paBHOACHCTBYOMas cuia, aeopmanus (ynpyras, miacTu4Ieckas),
HEBECOMOCTb, COOOIAIONTNECS COCY/IBI;

e paznuuarh sBieHus (auddy3us, TEIIOBOE ABIKEHHE YaCTHUI] BENIECTBA,
paBHOMEPHOE JBHKEHUE, HEPABHOMEPHOE JIBMKEHUE, HHEPIIUS, B3aUMOICCTBUE
T€Jl, PABHOBECHE TBEP/IBIX TEJ C 3aKPEIMJIEHHON OChIO BpallleHHU s, Iepeaada
JABJICHUS TBEPJILIMHU TEJIAMH, KUIKOCTSIMH U Ta3aMH, aTMOC(EepHOE TaBJICHHE,
IUTaBaHUE TEJI, MPEBPAIECHUS MEXaHNIECKON SHEPrUH) M0 OMHUCAHHIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX TaHHOE
(bu3uvecKoe sSBICHUE,

e pacmo3HaBaTh MPOSBICHNE N3YYCHHBIX (PM3UYECKUX SIBJICHUN B OKPY)KAIOIIEM
MHpE, B TOM YHCIie (GU3UIECKUE SIBJICHHS B TIPUPOJIC: PUMEPHI IBHKEHUS C
Pa3IMYHBIMU CKOPOCTSAMHU B )KMUBOM M HEXMBOU MPUPO/JIE, NEHCTBUE CUJTBI TPEHUS B
MIPUPO/JIE U TEXHHUKE, BIUSHUE aTMOCHEPHOTO JaBJICHUS Ha )KMBOW OPraHU3M,
IJIaBaHHUE PBIO, phIYard B TEJIE YEIOBEKA, IIPH 3TOM MEPEBOJIUTH MPAKTHYCCKYIO
3aja4y B y4eOHYIO, BBIJEIATH CYIICCTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3NIECKUX
SIBJICHUIA

e OIMCHIBATh U3YYCHHBIC CBOMCTBA TEJ U (PU3UUECCKUE SBJICHHS, UCIIOIb3YS
(busnyeckre BeIMYHHBI (Macca, 00beM, INIOTHOCTh BEIECTBA, BPEMs], IIyTh,
CKOPOCTb, CPEJIHASI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC TeJla, CHIIa
TpEHUs, JaBjeHue (TBEPIOro Tela, JKUAKOCTH, I'a3a), BRITAIKMBAOIIAS CHJIA,
MexXaHu4ecKas paboTa, MOITHOCTb, TUICYO CHJIbI, MOMEHT CHJIbI, KOO(PPHUIIUCHT
[IOJIE3HOTO JAEWCTBUSA MEXAaHU3MOB, KHHETHYECKAs U TIOTCHIMAIbHAS SHEPTHUA), IPH
OTIMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUIT CMBICI UCIIOJIB3YEMBIX BEJIMYUH, UX
0003HaYeHUSI U €MHUILIBI PU3NYECKUX BETUUYHMH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIHUMHY C JPYTUMHU BETMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYNH,

e XapaKTepU30BaTh CBOMCTBA Tell, GU3NUYECKUE SBICHUS U MPOLIECCHI, UCTIONb3YS
npaBuIia CIoXeHus cui (BI0JIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH ITackass,
3aKOH ApXHUMeJia, MPaBUjIo paBHOBECHs pbiuara (070Ka), «30JI0TOE MPABUIION»
MEXaHMKH, 3aKOH COXPAaHEHHUSI MEXaHUYECKOW dHEPIUH, [P 3TOM JaBaATh
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMaTHYECKOE
BBIPAKECHUE;

e OOBACHATH PU3NYECKUE SIBICHHUS, TPOIIECCH U CBOMCTBA TE€J, B TOM YUCIIE U B
KOHTEKCTE CUTyallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
MIPUYHUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 12 MOrndyecKux maros c



onopoif Ha 1-2 U3y4eHHBIX CBOWCTBA (PM3UUECKUX SBJICHUN, PU3NIECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH;

pelaTh pacueTHbIE 3a/1auu B 1-2 nelicTBUS, UCIONB3Ys 3aKOHBI U (POPMYJIHI,
CBSI3bIBAIOIINE (PU3UYECKUE BEIIMYMHBI. HA OCHOBE aHAJIM3a YCIOBHS 3a/1a41
3alMChIBAaTh KPaTKOE yCIOBUE, MOACTABIATh (PU3UUECKUE BEIUUUHBI B (OPMYIIBI U
IIPOBOJIUTH PACYEThl, HAXOUTh CIIPABOYHBIE IaHHbIE, HEOOXOUMbIE JJIs1 PELLICHUS
3a/1a4, OLICHUBATh PEATMCTUYHOCTD MOJYYEHHOU (PU3HUECKON BEIUYNHBI;

pacrno3HaBaTh NpoOIEMbl, KOTOPbIE MOKHO PEILIMThH TP MOMOLIU (PU3NYECKUX
METO/IOB, B OIIMCAHUM MCCIIEJOBAHUS BBIJICIIATH IIPOBEPSIEMOE IIPEATIOI0KEHUE
(rumoTe3y), pa3iMyaTh U HHTEPIPETHPOBATH MOJTYYCHHBIH PE3YJIbTAT, HAXOAUTh
OLIMOKY B XOJI€ ONBITA, JAETaTh BBIBOJBI IO €r0 PE3YyIbTaTaM;

MIPOBOJIUTH OTBITHI 10 HAOIIOIEHNUIO (PU3UYECKUX SIBJICHUN WITH (PU3UMUECKHIX
CBOMCTB Tel: GOpMYyIUPOBATH IPOBEPSAEMBIE MTPEAIIONI0KEHUS, COOUPATh
YCTaHOBKY U3 NPEAJI0KEHHOT0 000pYy0BaHMsl, 3alMChIBATh X0 OIbITA U
(hopmMyTupOBaThH BBHIBOJIBI;

BBITNIOJIHATH NIPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MaccChl Tella, 00beMa, CHIIbI
U TEMIEPATyphl C UCHOJIB30BaHNEM aHAJIOTOBBIX U LIU(PPOBBIX TPUOOPOB,
3aMUCHIBATh TTOKA3aHUS TPHOOPOB C YIETOM 3aJaHHOM aOCOTFOTHOM MOTPEIITHOCTH
U3MEPEHUH;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (hM3MUECKON BETMYUHBI OT IPYroi C
UCIIOJIb30BAHUEM TMPSIMBIX U3MEPEHHH (3aBUCHMOCTH ITyTH PAaBHOMEPHO
JBUKYIIETOCS Tella OT BPEMEHH JIBKEHUS TeJla, CUJIbl TPEHUS CKOJIBKEHUS OT
Beca Tela, KayecTBa 00pabOTKH MOBEPXHOCTEH TeI U HE3aBUCUMOCTH CHUJIbI TPEHHUS
OT IUIOIIAIM CONPUKOCHOBEHUS TE€JI, CHJIBI YIPYTOCTH OT YAJUHEHUS NPYKHUHBI,
BBITAJIKMBAIOIIEH CHUJIbI OT 00beMa NOTPYKEHHOMN YacTH TeJla ¥ OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJNa, OT TIIyOUHBI, Ha KOTOPYIO
MOTPYXKEHO TEJO, YCIOBHIA TUIABAHUS TEJ, YCIIOBHI PaBHOBECHS pbIyara 1 OJOKOB),
y4acTBOBATh B IUIAHWPOBAHUN Y4EOHOTO HCCIIEI0OBaHMS, COOMpPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHHUs], Ceysl MPeASI0KEeHHOMY IIJ1aHy, GUKCUPOBATh PE3yJabTaThl
MOJIy4E€HHOH 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BHJIE MPEATI0KEHHBIX TaOIHII U
rpaduKoB, J1enaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIICOBaHMUS,

MPOBOIUTH KOCBEHHBIC H3MEPCHHUS PU3MUYECKUX BEINYMH (IUIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPAOIO TeJa, CUjla TPEHUS CKOJIbKEHUS, JaBICHUE BO31yXa,
BBITAJIKUBAIOLIAs CUJIA, ICUCTBYIOLIAsA HA MIOTPYKEHHOE B AKUIKOCTh TEIIO,
K03()(DUIMEHT MOJIC3HOTO JCUCTBHSI IPOCTHIX MEXaHU3MOB), CICITYs
MPeII0KEHHOM UHCTPYKIMU: TIPH BBITIOJIHEHUU U3MEPEHUN coOuparth
SKCIIEPUMEHTAJIBHYIO YCTAHOBKY U BBIYUCIISITh 3HAYEHUE UCKOMOM BEJTUYNHBI;
coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH IpH padoTe ¢ JabopaToOpHBIM
00opynOBaHUEM;

yKa3bIBaTh MPUHIIUIIEI IEHCTBUS TPUOOPOB M TEXHHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, JMHAMOMETP, COOOIIAIONIUECS COCY b, OapOMETp, pbluar, NOABHUKHBIN
Y HEMOJIBIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTD;

XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS N3yYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPOii HAa UX OMHCaHKs (B TOM YHCIIE: MOIIIAITHUKH, YCTPOHCTBO
BOJONIPOBOJA, TUAPABIMYECKUN IIPECC, MAHOMETP, BBICOTOMED, MOPLIHEBOU HACOC,
apeoMeTp), UCIOJIb3Ys 3HAHUS O CBOMCTBAX (DM3MUECKUX SBICHUN U HEOOXOAUMBIC
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOIAMUTH TIPUMEPHI (HAXOIUTh HH(OPMAIIHIO O IIPUMEpax) MPaKTHYECKOTO
WCIO0JIb30BaHUs (PU3NYECKUX 3HAHUHN B TIOBCETHEBHOM JKU3HHU I 00eCTIeYeHHUS
6€301acHOCTH ITpU 00paLeHUH ¢ TPHOOpaMH U TEXHUYECKHUMH YCTPOUCTBAMH,



COXpaHEHHUS 3/I0POBbsI U COOJIIOJICHHUS HOPM 3KOJIOTUYECKOTO TIOBEICHNUS B
OKpYKarollen cpene;

e OCYIIECTBJIATH OTOOpP HCTOUHUKOB MH(OPMAIMK B UHTEPHETE B COOTBETCTBHH C
3a/IaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUU U ITyTEM
CPaBHEHMSI Pa3JIMYHbIX HCTOYHUKOB BBIIEIATH MH(POPMAILINIO, KOTOPAs SBIISETCS
MIPOTUBOPEUNBOI HIIM MOXKET ObITh HEJOCTOBEPHOM;

e HCMOJb30BaTh NPHU BHINOIHEHUH YUYEOHBIX 33/1aHUN HAyYHO-TIOMYIISIPHYIO
AUTEPATYPy (HU3UYECKOTO CONIEPKAHUS, CIIPABOYHBIE MaTEPUAIIBI, PECYPCHI CETH
WuTepHer, BiaseTh NpUeMaMy KOHCIIEKTUPOBAHUS TEKCTA, peoOpa3oBaHus
nH(OpPMALIUK U3 OTHON 3HAKOBOU CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIE KpPAaTKHE MMCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE 2—
3 UCTOYHHUKOB UHPOPMALIUN (PUINUECKOTO COJIEPIKAHUS, B TOM YHCIIE TYOJIUIHO
JieNlaTh KpaTKue COOOIIEHUs O pe3yabTaTaxX MPOEKTOB WIH YU4EOHBIX
HCCIIEIOBAHUM, MMPU 3TOM IPaMOTHO MCIIOJIb30BaTh U3YYEHHbBI MOHATUUHBIN
anmnapar Kypca GU3HMKH, COIPOBOXK/IaTh BBICTYIJIEHUE NIPE3EHTALIMEH;

e TIpY BBINOJHEHUH YUYE€OHBIX MPOEKTOB U UCCIIEI0BAHUI paclpenesiTh 00s3aHHOCTH
B IPYIIIE B COOTBETCTBHHM C IMOCTABICHHBIMU 33Ja4aMH, CJIIENUTh 3a BBIIOJHEHUEM
IUIaHa OEUCTBUH, aleKBAaTHO OLIEHUBAThL COOCTBEHHBIN BK/IAI B AEITEIILHOCTD
TPYIIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YIUTHIBAsI MHCHUE
OKPYXaIOIIUX.

8-1 kiacc

K xonIty 00yueHus B 8-M KJjacce npeIMETHBIC Pe3yIbTaThl Ha 6a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMECHHM

e HCIOJBH30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYI, TEIJIOBOE IBH)KEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAJUIMYECKUE U aMOp(HBIE Tea,
HACBIIEHHBIA U HEHACHIIICHHBIH Map, BIaKHOCTh BO3/lyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPIUsl, TEINIOBOW JBUTATENb, 3JIEMEHTAPHBIN AIIEKTPUUECKUM 3apsi,
ANEKTPUYECKOE I0JI€, TPOBOAHUKH U TUAIEKTPUKHU, TOCTOSTHHBIN AJIEKTPUUECKHI
TOK, MarHUTHOE TIOJIE;

e pa3nuuarh sBJICHUS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEILIONepeiada, TeIIOBOe
paBHOBECHE, CMaylBaHUE, KaWUISIPHbIC SIBICHUS, UCTIapEHUE, KOHICHC CAIHs,
[UIaBJIeHue, KpucTaausaius (OTBepaeBaHue), KUTICHUE, TeIIonepeaya
(TerIOnpPOBOAHOCTD, KOHBEKIINS, U3JIYUCHHE), SIEKTPU3AIIHs TEJl, B3aUMOICHCTBHE
3aps0B, NEHCTBUS IMEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBUE
MarHuToB, ACWCTBHE MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAS
MHJIYKIMS) 110 OTIMCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE,

e pacro3HaBaTh MPOSBIECHUE U3YYCHHBIX (PU3NUECKUX SBICHUI B OKPYXKAIOLIEM
MHpE, B TOM uuncie (pu3ndeckue sSBIeHUs B IPUPO/JIE: TOBEPXHOCTHOE HATSHKEHHUE U
KalWUIpHBIE SIBJICHUS B IPUPOJIE, KPUCTAILIBI B IpUpoe, u3inydeHue CoiaHua,
3aMep3aHue BOJI0EMOB, MOPCKHUE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa,
ANEKTPUYECKHE SIBICHUS B aTMOCHEpE, AIEKTPUIECTBO KUBBIX OPTAaHU3MOB,
MarHuTHOE ToJie 3eMiH, aperd MmoIocoB, poib MArHUTHOTO TOJIS JJIs )KU3HU Ha
3emuie, MOJISIPHOE CUSHUE, TIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCTATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3NYCCKUX SBIICHHIA;

e OMHCHIBATh U3yYCHHBIE CBOMCTBA TeN M (PU3UYECKHE SIBICHUS, UCTIOTIb3YS
¢bu3nvecKkre BEIMYUHBI (TeMIeparypa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEILIOTHI,



yJelIbHas TETTIOEMKOCTb BEIIECTBA, Y/CIbHAs TEIUIOTA IUIABJICHHUS, YACIbHAs
TETIOTa TapooOpa3oBaHus, yACIbHAs TEIIOTA CTOPAHUS TOIUIMBA, KOA(PPUITHEHT
MIOJIC3HOTO JICWCTBUS TEIIOBOM MalIMHBI, OTHOCUTENbHAS BIAXKHOCTh BO3/yXa,
AIIEKTPUYECKHIA 3apsijl, CHIIa TOKA, JIEKTPUIECKOE HAMIPSDKEHHUE, COMTPOTHBIICHUE
MIPOBOJIHUKA, Y/ICIbHOE CONPOTHUBIICHHE BEIIECTBA, paboTa M MOIIHOCTh
ANEKTPUUECKOTO TOKA), TIPU OTIMCAHUY TPABUIBHO TPAKTOBATh (PU3NUECKHUIA CMBICI
WCTIOJIb3yEMBIX BEJTMYMH, 0003HAYCHHUS M €JMHULBI (PU3HUECKUX BEINYHH,
HaXOJUTh (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIHUUHY C IPYTUMHU
BEJIMYUHAMH, CTPOUTH TPa(UKK N3YUECHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEIUYHH;

e XapaKTEpU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBJICHUS U MTPOIECCHI, UCIOIb3YS
OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-KHHETUIECKON TEOPUHU CTPOSHHUS BEIIECTBA,
MPUHIIMIT CYTIEPIIO3UIIMH TI0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpPaHCHHUSI
3apsiaa, 3akoH Oma Juid yyacTka 1enu, 3akoH Jlxoyns—JIeHna, 3aKoH coOXpaHeHus
SHEPTHH, TIPU 3TOM J]aBaTh CIIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aITUCHIBATH €TI0
MaTeMaTU9YEeCKOE BHIPAKECHHUE,

e OOBACHATH (PU3HUECKHE MPOIIECCH] M CBOWMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTYallni IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISIBISTH IPUINHHO-
CIIEZICTBEHHBIE CBSI3U, CTPOUTH O0OBsICHEHHE M3 1—2 TIOTHYECKUX [IaroB ¢ OIMOpoi Ha
1-2 n3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, (PU3HUECKIX 3aKOHOB WA
3aKOHOMEPHOCTEN;

e pemaTh pacueTHHIC 3a/1a4M B 2—3 NEHCTBUS, HCIIONB3YsI 3aKOHBI U (DOPMYIIHI,
CBSI3BIBAIOIINE (PH3UYECKUE BEIIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHS 3a/1a41
3aIUCBIBATh KPATKOE YCIOBHE, BBIABIATh HEJOCTATOK JAHHBIX Ul PELICHUS
3a/1auu, BEIOMPATH 3aKOHBI 1 POPMYJIbI, HEOOXOUMBIC ISl €€ PeIIeHuS,
IIPOBOJIUTH PAacueThl M CPAaBHUBATH MOJIYYEHHOE 3HAU€HUE (PU3NUECKON BETMUUHBI
C U3BECTHBIMU JaHHBIMU,

e pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh IPU OMOILIHU (PU3MUECKUX
METO/IOB, MCII0JIb3Ysl OITMCAHUE UCCIIEI0OBaHMUS, BBIIEIATH IPOBEPSIEMOE
IIPEIIOJI0KEHNE, OLICHUBATh IPAaBUIIBHOCTb NOPSI/IKA IPOBEIECHUS UCCIEI0BAHNU,
Jie71aTh BBIBOJIBI;

e IIPOBOJAUTH OIBITHI 10 HAOIIOACHUIO (PU3NYECKUX SIBIECHUHN UM (PU3HUECKUX
CBOMCTB Tel (KanMJUISIpHbIC SBJICHUS, 3aBUCUMOCTD JaBJICHUSI BO3yXa OT €ro
o0beMa, TeMIIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS M HarpeBaHUs IIpU
U3JIy4YCHHUH OT LIBETa M3IIydaronieil (MOoromaromneii) moBepXHOCTH, CKOPOCTh
UCHIapeHMsl BOJbI OT TEMIEPATYPhl JKUIAKOCTH U IIJIOIIAN €€ IOBEPXHOCTH,
JIEKTPU3ALUA TNl U B3aUMOJCHCTBUE 3JIEKTPUUECKUX 3aps10B, B3aUMOJIeHCTBIE
MIOCTOSIHHBIX MarHUTOB, BU3yaJIN3allisl MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JeWCTBUSL MAarHUTHOTO T10JI Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA,
CBOICTBA AIICKTPOABUTATEIIS IOCTOSTHHOTO TOKA): (GOPMYIHPOBATH IPOBEPSICMbIC
IPEINOJI0KEHUs, COOUPaTh YCTAHOBKY M3 IPEAJIOKEHHOTO 000pYI0BaHMs,
OIIMCBIBATH XOJ1 OTIBITAa U (POPMYIUPOBATH BHIBOJIBI;

* BBINOJHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPhI, OTHOCUTEIILHON BIAXKHOCTH
BO3/yXa, CHJIbI TOKA, HAMPSHKEHUS C UCIIOJIb30BaHUEM aHAJIOTOBBIX IPUOOPOB U
JATYUKOB (PU3MUYECKUX BEJIMYMH, CPABHUBATH PE3YIbTAThl H3MEPEHUH C yUETOM
3aJJaHHOM a0COJIOTHOM MOTPELIHOCTH;

e TIPOBOJAUTH HCCJEI0OBAaHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYMHBI OT JPYro ¢
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCHMOCTH COTIPOTHBIICHHUS TIPOBOTHUKA
OT €ro JUIMHBI, TUIONIAAN MOTIEPEYHOT0 CEUEHHSI U YACTBbHOTO COMPOTUBIICHUS
BellleCTBa MPOBOJHMKA, CHJIBI TOKA, WAYIIETO Yepe3 MPOBOJAHUK, OT HANPSDKEHUS Ha
MIPOBOJIHUKE, UCCIIEJOBAHUE MTOCIIEA0BATENIFHOTO U NapaUIEIbHOTO COeTMHEHUN



MPOBOHUKOB): TUNIAHUPOBATh UCCIICJOBaHKIE, COOUPATh YCTAHOBKY U BBITIOJIHSATD
W3MEPEHUs, CIeys MPeUI0KEHHOMY IJIaHy, (PUKCUPOBAThH PE3yNIbTaThI
MOJIy4eHHOH 3aBUCHUMOCTHU B BUJI€ TaOIHUIl U TpaUKOB, 1€IaTh BBIBOIBI 110
pe3yibTaTaM HCCIIeIOBaHUS;

e MPOBOJMTH KOCBEHHBIC U3MEPCHUS (PU3MUYCCKUX BEIUYMH (yIeTbHAs TEIIIOEMKOCTb
BEIIECTBA, CONPOTUBJICHUE TPOBOJHHKA, Pa00Ta M MOITHOCTH 3JIEKTPUIECKOTO
TOKA): IJIAHUPOBATh U3MEPEHUS, COOMPATh IKCIICPUMEHTAIBHYIO YCTAaHOBKY,
clieys IPeAI0KEHHON HHCTPYKIMH, U BBIYUCIISTh 3HAYCHNUE BEIIMYHUHBI;

e COOMIONATh MpaBUIIa TEXHUKH 0€301IaCHOCTH IpU paboTe ¢ 1ab0paToOpHBIM
00opyI0BaHUEM;

e XapaKTepU30BaTh MPUHIIUIIEI JEHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUIECKUX
YCTPOCTB C OMOPOii Ha UX ONMUCAHUs (B TOM YHCIIE: CUCTEMa OTOIUICHHS JJOMOB,
THUTPOMETP, MapoBasi TYpOMHA, aMIIEPMETP, BOJIBTMETP, CUECTUUK DIIEKTPUIECKON
SHEPTHH, dJIEKTPOOCBETUTEIBHBIE TPHOOPHI, HArPEBATEIBLHBIC AIEKTPOTIPUOOPHI
(mpuMepBI), AIEKTPUIECKHE MPEAOXPAHUTENH, JIICKTPOMArHHT, IEKTPOABUTATEIh
MOCTOSIHHOTO TOKA), MCTOJIb3Ysl 3HAHHSI O CBOWCTBaX (DM3MUECKHUX SIBICHUN U
HeoOxoIuMble (pU3nUecKre 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCTHIE TEXHHUECKUE YCTPOUCTBA U U3MEPHUTEIBHBIC TPHOOPHI TIO
CXeMaM M CXEMAaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, JABHTATEIh BHYTPEHHETO CTOPAHUS, SIEKTPOCKOTI,
PEOCTaT), COCTABIIATh CXEMbI IIEKTPUUSCKHX LETEH ¢ MOCIeI0BATSILHBIM 1
napajuieIbHBIM COSTMHEHNEM 3JIEMEHTOB, Pa3lindasi yCIOBHBIE 0003HAUCHHSI
AJIEMEHTOB AIEKTPUUECKUX IIETICH;

e MPUBOJUTH NPUMEPHI (HAXOIUTh HHHOPMALIUIO O TIPHUMEPAX) MPAKTUIECKOTO
WCIO0JIb30BaHUs (PU3NUECKUX 3HAHUHN B TIOBCETHEBHOM JKU3HHU U1 00€CTIeYeHUsI
0€30MacHOCTH MPH 00pAIICHUH ¢ TPUOOPAMU U TEXHHUECKUMHU YCTPOHCTBAMH,
COXPaHEHUS 3/I0pPOBbs U COOIIOACHUS HOPM SKOJIOTMUECKOTO TIOBEICHUS B
OKpYyKarollen cpene;

e OCYILIECTBJIATH MOUCK HHPOPMAIMK (PU3NUECKOTO COJIEpKaHUs B UHTEPHETE, Ha
OCHOBE UMEIOLINXCS 3HAHUW U IIyTEM CPAaBHEHHUS JOTIOHUTEIbHBIX HCTOYHHUKOB
BBIACIATH HHGOPMAIUIO, KOTOpas SIBJSIETCS IPOTUBOPEUUBOM UM MOXKET OBIThH
HEJIOCTOBEPHOI;

e HCMOJBH30BaTh MPHU BHIMOIHEHUH YUYEOHBIX 33/IaHUN HAYYHO-TIOMYIISIPHYIO
TuTepaTypy pU3NUECKOro coAepiKaHusl, CIIpaBOYHbIE MaTEpUabl, PECYPChl CETU
WuTepHer, BiaeTs NprueMaMy KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus
nH(pOpMAaLIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHUs, 00001as
MH(OPMALIHUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOTO COACPIKAHMUS, B TOM YUCIIE
MyOIMYHO TPECTABIATH PE3YIbTAThl IPOEKTHOM MU UCCIIEI0BATEIbCKOM
JEeSITeNbHOCTH, IPH 3TOM I'PAaMOTHO HUCHOJIb30BATh U3YUYEHHBIN MOHATUNHBIN
anmapar Kypca (pU3MKH, COIPOBOXK/IATh BHICTYINICHUE NPE3CHTALIUEH;

e TIpH BHINIOJHEHUH YYE€OHBIX IPOEKTOB U MCCIeIOBaHUN (PU3NUECKUX MTPOLIECCOB
pacripeniesiaiTh 0053aHHOCTH B IPYIINE B COOTBETCTBUU C MOCTaBIEHHBIMU
3aJjauaMH, CJIeIUTh 3a BHIMOJHEHUEM IJIaHa AEUCTBUI U KOPPEKTUPOBATH €T0,
a/IeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJl B 1€ATELHOCTh TPYIIIbI, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMO/IEHCTBUE, IPOSBIIsisl TOTOBHOCTh pa3periaTh
KOH(QJIUKTBI.

9-i1 KJ1ace



K kon1y o0y4enust B 9-M KJiacce mpeMETHBIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh c(POPMUPOBAHHOCTH Y 0OYUAIOIIMXCSI YMEHHIA:

e HCIHOJIb30BaTh NOHATUA. CUCTEMA OTCYCTA, MarcepuraibHas TO4YKa, TPaCKTOPUA,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO JIBMKEHHS, Aedopmanust (yrpyras,
IUIACTHYECKas), TPEHHE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
MEpETpy3KH, LIEHTP TSHKECTH, a0COJIFOTHO TBEPAOE TEJIO, LIEHTP TSHKECTH TBEPJOTO
TeJa, paBHOBECHE, MEXaHUYECKHE KOJIEOaHUs U BOJIHBI, 3BYK, HHPPA3BYK U
YJIBTPA3BYK, 2JICKTPOMArHUTHBIC BOJIHBI, HIKAJIA 3JICKTPOMArduTHBIX BOJIH, CBCT,
OJIM30PYKOCTh U 1aJIbHO30PKOCTb, CIIEKTPBI UCITYCKAHUS U MOTJIOUIEHHUS, anbda-,
Oera- u ramMma-usjIydCHus, U30TOIIbI, AJACPpHasA 3H€pF€TI/IKa;

e pa3nuuarth sBIcHHUS (paBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE, CBOOOJHOE MAaICHUE Tell,
paBHOMEPHOE JBHKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTUBHOE
JIBIDKCHUE, KOJIeOaTeIbHOE IBIKEHHE (3aTyXalOIIHe U BEIHYXK/ICHHbBIC KOJIeOaHusl),
PE30HAHC, BOJIHOBOE JABMIKEHHE, OTPAKEHHE 3BYKa, MPSMOJIMHENHOE
pacrpocTpaHeHHe, OTpaKeHHE U MPEJIOMIIEHHE CBETA, OJHOE BHYTPEHHEE
OTpa’KE€HHE CBETA, Pa3JIoKEHHE OEJIOro CBETa B CHEKTP U CIOKEHHE CHEKTPAJIbHBIX
LIBETOB, IUCIIEPCHSI CBETA, ECTECTBEHHAsI PaIMOAKTUBHOCTh, BOSHUKHOBEHHE
JMHEHYATOTO CIIEKTpa U3IYUSHHS) 10 OMHCAHHMIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBC OITBITOB, JEMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘IeCK06 SIBJICHUC,

e pacno3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3MUECKUX SBJICHUI B OKpYXKAIOIIEM MHUpE
(B TOM 4ncIe hU3MYECKUE SBICHHS B IPUPOJIC: TIPHINBBI M OTIIUBBI, IBHKCHHE
r1aHeT CoTHEYHO! CHCTEMBbl, PEaKTUBHOE IBUYKEHHE XKHUBBIX OPIaHU3MOB,
BOCIPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSACEHHE, CEHCMUYECKUE BOJIHBI, IIyHaMHU,
9X0, LIBETA TeJ, ONTUYECKUE SIBJICHUS B IPUPOJIE, OMOJIOrMUECcKOe AEHCTBHUE
BUJMMOTO, YIbTPa(uOJIETOBOTO U PEHTI€HOBCKOTO U3Iy4€HHH, €CTECTBEHHBIN
pazMOaKTUBHBIN (POH, KOCMUUYECKHUE JIy4YH, PAJMOAKTHBHOE U3Iy4€HHE IPUPOTHBIX
MHHEPAJIOB, ICHCTBHUE PaJHOAKTHBHBIX U3IyYCHHI Ha OPraHH3M YEJIOBEKa), IPH
3TOM IEPEBOIUTH MIPAKTUYECKYIO 3a7auy B y4eOHYI0, BBIJEIATh CYLIECTBEHHBIE
cBoiicTBa (pu3HaKK) GU3NYECKUX SBICHHH;

e OIIMCHIBATh U3YYEHHbIE CBOWCTBA Te U (GU3NYECKUE SIBJICHUS, UCHIOJIb3Ys
¢bu3nyeckre BeIMYMHbI (CPeAHssl 1 MTHOBEHHAs! CKOPOCTD TeJa IPH
HEpaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IepeMEILEHHE, ITyTh, YIJI0Bas CKOPOCTb,
CHJIa TPEHMs], CHJIa YIPYrOoCTH, CHJIa TSXKECTH, YCKOpeHHe CBOOOIHOTO MaAeHus,
BEC TeJla, UMIYJIbC TeJla, UMITYJIbC CHUJIbl, MEXaHWYECKasi paboTa U MOIIHOCTb,
NOTEHIMaJIbHAs SHEPIHsl TeJla, MOAHATOrO HaJl IOBEPXHOCTBIO 3EMIIH,
NOTEHIMAJIbHAs SHEPT sl CXKATOM MPYKUHBI, KHHETUYECKas SHEPIHsl, MOJIHAas
MeXaHUYeCKasi FJHEePrus, Mepro U 4acToTa KoJeOaHH, AJIMHa BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, II0KAa3aTellb IPEIOMIICHHS CPE/Ibl), IIPH
ONMCAaHUM MPABUIIBHO TPAKTOBATH (PM3UUYECKUI CMBICI HCIIOJIb3YEMbIX BEJIUYMH,
0003HAuEHMSI U €IMHULIBI (PU3UUECKUX BEIMYMH, HAXOIUTh (POPMYIIH,
CBSI3bIBAIOIME ITAHHYIO (PU3NYECKYIO BEJINYMHY C JPYTUMH BETUYUHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYMH;

e XapaKTepU30BaTh CBOMCTBA Tel, GPU3NUECKUE SBJICHUS U MTPOLECCH], HCIOIb3YS
3aKOH COXPAHEHMsI SHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHMSI, TPUHIIMII
CYIEPIO3UIUH CUJI, IPUHIUI OTHOCUTENBHOCTH [ anunes, 3akoHsl HproToHa,
3aKOH COXpPaHEHMsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHHSI CBETA, 3aKOHBI
COXPAaHEHHUS 3apsAJ0BOI0 U MAaCCOBOIO YHMCEN IIPU SACPHBIX PEAKLIMSX, IPU ITOM



JIaBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA M 3aITUCHIBATh €r0 MAaTEMaTHUECKOE
BBIpa)KCHHUE,

e 00BACHATH (PU3HUECKHE NMPOLIECCH] M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYallui IPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISIBISATH IPUIYNHHO-
CIICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHNE M3 2—3 JIOTHYECKUX [IaroB ¢ OMOPOH Ha
2—3 U3y4YCHHBIX CBOMCTBA (PM3NYECKUX SBICHHUM, PU3NIECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

e pelaTh pacueTHbIC 3a1aun (OMUPAOIIKECS Ha CUCTEMY U3 2—3 ypaBHEHHU),
WCTIOJIB3Ys 3aKOHBI M (POPMYJIBI, CBS3BIBAIOIINE (PU3UUECKUE BEIIMIUHBI. HA OCHOBE
aHaJM3a YCIOBUS 33/1a4M 3alUCHIBATh KPATKOE YCIOBHE, BBISBISITH HEJOCTAIOIINE
WM U30BITOYHBIE JaHHbIE, BBIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE IS
peteHus, MPOBOIUTH PACUEThl M OIICHWBAThH PEATMCTUYHOCTH ITOJTYYeHHOTO
3Ha4YeHUsT (PU3NIECKON BEITMIHHBI;

e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEUINTh TPU TIOMOITH (PU3HUYECKIX
METO/IOB, MCIIOJIb3YsI OMTMCAHNE MCCIIeIOBAHMUS, BBIICISATH IPOBEPSIEMOE
MPEIOJI0KEeHNE, OIICHUBAThH MPABMIIBHOCTD NOPS/IKA TIPOBEICHUS HCCIEIOBAHNS,
JIeTIaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3yIbTaThl HAOMIOACHUN U ONIBITOB;

e TIPOBOJUTH OIBITHI ITO HAOTIOACHUIO (U3NIECKUX SIBICHUH HIH (PU3HUECKIX
CBOWCTB Tel (M3y4eHue BTOPOro 3akoHa HpI0TOHA, 3aKOHA COXPAaHEHHUS SHEPTHH,
3aBHCHMOCTH TIepHO/Ia KoJIeOaHHid TPY>)KWHHOTO MasiTHAKA OT MaccChl Tpy3a
KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTh OT aMILUTUTY (bl MaJIBIX KOJICOaHUH,
MPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, pa3jioskeHHe OEIoro CBeTa B CIIEKTD,
M3Yy4YEHHE CBONCTB N300pakeHUs B IJIOCKOM 3€pKajle U CBOMCTB M300paskeHus
npenMera B coOuparolie JMH3€e, HaOII0IeHNe CIUIOMIHBIX U JIMHEHYaThIX
CIIEKTPOB M3JIy4EHHS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY U3 H30BITOYHOTO
Habopa 000pyIOBaHMS, ONUCHIBATH X0/ OTIBITA U €T0 Pe3yNbTaThl, POPMyIUPOBATH
BBIBOJIbI,

e TPOBOJUTH IPHU HEOOXOIUMOCTH CEPUIO MPAMBIX U3MEPEHU, OTIpeeNiss cpeiHee
3HAYEHHE U3MEPSeMOii BelnunHbl ((POKYCHOE pacCTOsHUE COOUPAIOIIIEH JINH3bI),
000CHOBBIBAThH BEIOOD CI10C00a M3MepeHus (M3MEPUTEILHOTO TPHOopa);

e TPOBOJUTH UCCIIEIOBAHHE 3aBUCUMOCTEN (PU3NYECKUX BETUUHUH C UCIOJIb30BAHUEM
NPSIMBIX U3MEPEHHH (3aBUCUMOCTD ITYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4allbHOM CKOPOCTH, Mepuo/ia KoieOaHuii MaTeMaTH4ecKoro
MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPa)KEHHUS CBETa OT yIJIa MaJeHUs U
yrJla MPEeJOMIICHUS OT yrjia MajeHus): INIaHUPOBATh UCCIIe0BaHME,
CaMOCTOSITENIBHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH PE3YIbTATHI OTYyYECHHOM
3aBUCUMOCTH (PU3UUYECKUX BETMYHMH B BHJIE TAOIUIl U IpaUKOB, J€NaTh BBIBOIBI
0 pe3yNbTaTaM UCCIIEIOBaHMUS,

e IPOBOJMTH KOCBEHHBIC H3MEPCHUS PU3MUECKUX BEIUYUH (CPEIHsA CKOPOCTD H
YCKOpPEHUE Tella IPU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHUE CBOOOHOTO
M1a/IEHUS, )KECTKOCTh NMPYKUHBI, KOAPPHUIUEHT TPEHUS CKOJIbKEHUS, MEXaHUYecKast
paboTa U MOIIHOCTb, YaCTOTa U NMEPUOJT KOJIeOaHUI MaTeMaTUYeCKOro 1
IPYKHHHOTO MasiTHUKOB, ONTHYECKAs CUJIa cOOMparoliei JTMH3bI, paJAn0aKTUBHbIHI
(boH): IIIAHUPOBATH U3MEPEHHSI, COOMPATH IKCIICPHMEHTAIBHYIO YCTAHOBKY U
BBITOJIHATh U3MEPEHUs, CIeys NPeIJI0KEHHON UHCTPYKIMH, BBIYNCIIATh 3HAaUEHUE
BEJIMYUHBI M aHAJIM3UPOBATh MOTyUYEHHBIE PE3yIbTAThl C YUETOM 33JJaHHOM
MOTPEUTHOCTH U3MEPEHNUH;

e cOOIOATh MpaBUIIa TEXHUKU 0€3011aCHOCTH IpU paboTe ¢ 1abopaTopHbIM
00opynOBaHUEM;



e pa3nMyaTh OCHOBHBIC MPU3HAKU U3YyYEHHBIX (PU3HUUECKUX MOJICICH: MaTepraIbHast
TOYKa, a0COJIOTHO TBEPOE TEJIO, TOUCUHBIH HCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IUTaHeTapHasi MOJAEJb aTOMa, HyKJIOHHAs! MOJI€ b aTOMHOTO SIIIpa;

e XapaKTEPU30BATh MPUHIIUIIBI ACUCTBHS U3YICHHBIX TPUOOPOB U TEXHUICCKUX
YCTPOWCTB C OMOPOY HA UX ONKcaHus (B TOM YHCIIE: CIUIOMETP, TaTIYHKH
TIOJIOKEHHS, PACCTOSIHUS 1 YCKOPEHUs, paKeTa, 9XO0JIOT, OUKH, TIEPHCKOTI,
¢doTroammapar, ONTHYECKHE CBETOBOJIBI, CIIEKTPOCKOTI, JO3UMETP, KaMmepa
BuibcoHa), HCIOb3ys 3HAHKSI O CBOMCTBAaX (PM3MUCCKHUX SABJICHUN U HEOOXOAMMBIC
¢bu3nveckne 3aKOHOMEPHOCTH,

e HCIOJBH30BATh CXEMBI H CXEMATUIHBIC PUCYHKU U3YUYCHHBIX TEXHUYCCKUX
YCTPOWCTB, H3MEPUTEIHHBIX TPHUOOPOB U TEXHOJIOTUIECKUX MPOILIECCOB MIPH
pereHnn yaeOHO-TIPaKTHYECKUX 3a1a4, ONTHYECKUE CXEMBI JIJTsl IIOCTPOCHUS
M300pakeHUH B TJIOCKOM 3epKajie U coOuparomiei JIMH3e,

e TPHUBOJIUTH MPUMEPHI (HAXOAUTh HH(DOPMAIUIO O TIPUMEPaX) MPAKTHUIESCKOTO
WCTIONH30BaHUS (PU3NIECKUX 3HAHUN B TIOBCEHEBHOW KHU3HH TSI O0ECTICUCHHUS
0€30MacHOCTH NP OOpAILEHUH C TPUOOPAMU U TEXHUYECKHUMH YCTPONUCTBAaMHU,
COXpaHEHHS 3JI0POBbsI U COOTIOJICHHUSI HOPM SKOJOTHYECKOTO TIOBEJICHNUS B
OKpYKarollen cpene;

e OCYIIECTBIISTH MOUCK HH(MOPMAIMU (HUZNIECKOTO COICPKAaHUS B HHTEPHETE,
CaMOCTOSTENEHO (POPMYITHPYS TOMCKOBBIH 3aIIpOC, HAXOUTD MYTH OMPEIeTICHHSI
JOCTOBEPHOCTH MOJIYY€HHON MH(GOPMaIlMU Ha OCHOBE UMEIOIIUXCS 3HAHUM U
JIOTIOTHATEIbHBIX HCTOYHHKOB;

e HCMOJb30BaTh MPHU BHIMOIHEHUH YUYEOHBIX 33/1aHUN HAyIHO-TIOMYIISIPHYIO
TUTepaTypy PU3NUECKOro coAep KaHMUsl, CIIPaBOYHbIE MaTepUabl, PECYPChl CETU
WuTepHer, BiaieTs NpueMaMy KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus
“H(pOpMAIIUN U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE
nH(pOpMAIIUK U3 HECKOIBKUX UCTOUHUKOB (PU3HYECKOTO COJIEPIKAHUS, ITYyOJIMIHO
MIPEJICTaBIATh PE3YJIbTaThl MPOEKTHOM WM UCCIIEI0BATEIbCKON eI TEIbHOCTH, IIPH
3TOM IPaMOTHO MCIOJIB30BaTh U3YUEHHBIN MOHATHIHBIN anmnapaT U3y4aeMoro
pazznena (GU3MKU U COMPOBOXK/IATh BHICTYIICHUE TIPE3CHTALUEN C yIeTOM
0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB.

TemaTrnyeckoe MIAaHUPOBAHUE

«r
/-# KJace
KoauvecTBo yacos DJIeKTPOHHBbIE

HaumenoBanue
Ne (uudposbie)
n/n | PA3ACTIOB N TEM B Kontposbhbie | llpakTuieckne | ggpazoparennuble

NPOrpaMMblI cero 6

padoThbI padoThI pecypcsi

Pazgen 1. @usuka v ee posib B NO3HAHUM OKPY/KAIOLEro MHpPa

11 dusnka — HayKa o 5
pupoe

1.2 | ®dusuueckue 2 1 <.>




BEJIMYMHEL
EcrecTBenHno-

1.3 |HayuHbIi MeTOL 2 1
IMO3HAHUSI

Wroro mno pazmeny 6

Paznen 2. HepBOHa'la.TIBHLIe CBCICHHUSA 0 CTPOCHUH BEIIECTBA

2.1 | Crpoenue BeniecTna 1

JBrxeHue u
2.2 | B3auMojaelcTBre 2 1
YaCTHI] BEIIECTBA

ArperarHble
COCTOSIHUS BELIECTBA

2.3

Hroro mo pazgeny 5)

Paznen 3. /IBu:keHne U B3auMO/IeiicTBHE TeJl

31 Mexannueckoe 3

NIBHKEHNE

Huepius, macca,

3.2 4 1
IUIOTHOCTD

3.3 | Cuia. Bunsr cun 14 1 2

Hroro mo pazgeny 21

Pa3nen 4. /laBjieHue TBepAbIX TeJl, sKHAKOCTEH 1 ra3on

Hasnenue. [lepenaya
JABJICHUS TBEPILIMHU

TeJIaMH, JKUIKOCTIMU
U ra3amu

4.1

4.2 | JlaBneHHE KUIKOCTH 5

AtMocdepHoe
JIaBIICHUE

4.3

JlericTBUE )KUIKOCTH
M Ta3a Ha
MOTPY’KEHHOE B HUX
TEI0

4.4

Hroro no pazneny 21

Pazgen 5. PaGora u MomHOCTB. DHEPrus

5.1 |Paborta 1 MOIITHOCTE 3 1

5.2 | IIpocTbie MEXaHU3MBI 5 1

53 Mexannueckas 4 1 1
SHEprus




Hroro no pazneny

12

[ToBTOpEHNE 3 <..>
OBIIEE KOJIMYECTBO
YACOB I1O 68 4 12
I[TPOTPAMME
8-i1 KJ1acc
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne a3/1eJ1I0B U TeM (undpposeie)
n/n | P34 Beero | KOHTPObHBIE | TIpakTHUECKHE | ofpasoBaTebHbIe
nporpaMmel padoThI paboThI pecypebl
Paznen 1. TensoBble siBJIeHUSI
11 Crpoenue u cBOMCTBA 7 < >
BEIIIECTBA
1.2 | TenoBBIe POIIECCH 21 1 5 <..>
Hroro mo pazgeny 28
Pa3nen 2. DiekTpuyeckne u MArHUTHBIE SIBJIEHHUS
DIIEKTPUYECKHE
o |3apAmsL 3apsKeHHbIE 7 1 <>
TeNa U Ux
B3aUMO/ICIICTBUE
29 [TocTostHHbIN } 20 2 7 <. >
ANEKTPUYECKHI TOK
2.3 | MarauTHbIe SIBIIEHUSI 6 1 1,5 <.>
524 DneKTpOMarHuTHas 4 < >
WHIYKINS
Utoro no pazueny 37
[ToBTOpEHME 3 <..>
OBILEE KOJIMYECTBO 68 4 145
YACOB I10 ITPOTPAMME ’
O-i1 kJ1acc
KoauvecTBo yacos DJIeKTPOHHBbIE
HaumenoBaHue
Ne a3/1eJIOB U TeM (undpposeie)
H/ﬂ pasa Beero KOHTPOJ]I)HBIe HpaKTI/IlIeCKI/Ie Oﬁpa:;()BaTean])Ie
MporpamMmel paGoTsI paéoTsI pecypeb




Pa3zgen 1. Mexanndeckue fiBJICHUA

Mexanndueckoe

1.1 | xBXeHue U CrIoCOOBI 10 1
€ro OIMCAHUS

1.2 | BzaumopueiicTBue Ten 20 1 3

1.3 | 3akoHBI cOXpaHEHUs 10 3

Wroro mno pazueny 40

Pasznen 2. Mexann4yeckue KoJ1e0aHUs U BOJTHBI
Mexannueckue

2.1 7 3
KoJieOanus
Mexannueckue BOJIHEL.

2.2 8 1 3
3ByK

Hroro mo pazgeny 15

Paznen 3. DjieKTPOMAarHUTHOE MoJI€ U )JIeKTPOMATHUTHBIE BOJIHBI
DIJIEKTPOMarHuTHOE
II0JIE U

3.1 6 2
AIEKTPOMArHUTHBIC
BOJIHBI

Hroro mo pazgeny 6

Pa3pnen 4. CBeToBbIe sIBJIEHUS
3aKOHBI

4.1 |pacnpocTpaHeHUs 6 2
cBeTa
JIMH3EL 1 ONITHYECKUE

4.2 6 3
PUOOPHI
Pasznoxenue Oeoro

4.3 3 2
CBETa B CIICKTP

Utoro no pazueny 15

Paszgen 5. KBaHTOBBIC SIBJICHUS
Hcnyckanue u

5.1 |moornoiieHue ceera 4 1
aTOMOM
CTpoeHHEe aTOMHOI'O

52 [P 6 1
sanpa

5.3 | SAnepuble peakuuu 7 1 1

Hroro no paszneny 17

Pazgen 6. IloBTopuTe/bHO-00001AI0 KT MOTY b




IToBTOpEHUE N

6.1 00o0menne 9 5 < >
COJIepKaHMs Kypca
¢bu3uku 3a 7-9-i xmacc

Wroro mno pazmeny 9

OBLIEE KOJIMYECTBO 102 3 97

YACOB I10 ITPOT'PAMME

IIpoBepsieMble TPeOOBAHUS K pe3yJjbTaTaM
ocBoeHuss OOII ¥ 3j1eMeHTHI COAEPKAHUSA

B denepanbHbIX 1 peruoHaibHBIX MpPOIeIypax OLUEHKN KayecTBa 00pa3oBaHUsI UCIIOJIb3YETCs
nepedensb (KoaupHKaTop) pacupeaeCHHBIX M0 KjaccaM MPOBEPSEMBIX TPeOOBaHUH K
pesynbraTam ocBoenust OOIT OOO u 31eMeHTOB coziepkaHus o QU3NKe.

-7 KJIacCC

IIpoBepsiemblie TpeOGoBaHus K pe3yjbTaram ocBoeHuss OOII

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsieMble npeiMeTHbIE Pe3yJabTAThl 0CBOEHUSI OCHOBHOI
00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus

1.1

Hcnons30BaTh N3YYCHHBIC ITIOHATHUA

1.2

PazangaTe sSBICHMSA MO ONMCAHUIO BX XapaKTCPHBIX CBOMVCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPHUPYIOIIHUX JAHHOC (1)I/I3I/ILICCKOG SIBJICHUC

1.3

PacrioznaBath mposiBiieHUE U3yYEHHBIX (PU3NUECKUX SBICHUN B
OKPYKaIOIlleM MUPE, B TOM Yucie PU3NUECKUE SIBJICHUS B IPUPOJIE, IPU
3TOM IEPEBOIUTH MPAKTUUYECKYIO 33/1a4y B Y4eOHYI0, BBIICTATh
CYILECTBEHHbIE CBO¥CTBA (MpU3HAKK) (PU3MUYCCKUX SIBICHUI

1.4

OnuceIBaTh U3y4EHHbIE CBOMCTBA Te U (PU3NUECKUE SIBICHUS, UCHIOJIb3Ys
¢u3nyeckre BeIUYMHBI, IPU ONMCAHUM ITPABUIIBHO TPAKTOBATh
(bu3nYecKuil CMBICI UCTIOIb3YEMbIX BEJIMUUH, UX 0003HAUEHUS U €MHULIbI
(U3NYECKUX BETMYNH, HAXOUTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO
(U3NYECKyI0 BEJIMYMHY C APYTUMH BETMUUHAMHM, CTPOUTH TpapUKH
U3yUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYUH

1.5

XapaKTepnsoBaTL CBOICTBA Tell, (I)I/I3I/I‘IGCKI/IC SABJICHUA U ITPOLCCCHI,
HCITOJIb3YAd U3YUCHHBIC 3aKOHBI, IIPU 3TOM AaBaTh CJIOBECHYIO
(I)OpMy.]'II/IpOBKy 3aKOHA " 3alUCbIBATh €T0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBACHATH (I)I/I3I/I‘-ICCKI/IC SABJICHHS, IIPOLIECCHI U CBOMCTBA T€J, B TOM YHCJIE
1 B KOHTCKCTC CI/ITyaI_II/Iﬁ IPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa.
BBIABJIATE NPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00bsicHeHue u3 1 - 2




JOTMYECKUX I1aroB ¢ Onopoi Ha 1 - 2 n3y4eHHBIX CBOMCTBA (PU3NUECKUX
SBJICHUH, (PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

Pemate pacuernsie 3a1a4n B 1 - 2 neiicTBUS, UCHOIB3YS 3aKOHBI U
(dopmyIbl, cBsI3bIBatONINE (PU3MYECKHE BETMUMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a]1a4y 3alMChIBAaTh KPATKOE YCIOBUE, TOICTABIATH (PU3NIECKUE
BEJIMYMHBI B POPMYJIBI M TIPOBOJUTH PACUYETHI, HAXOIUTH CIIPABOYHEIC
JIaHHBIE, HEOOXOIUMBIE JIJIsl pEIICHUS 3a/1a4, OLICHUBATh PEATUCTHYHOCTD
HOJTy9eHHOU (PU3MYECKON BEIINIHHBI

1.8

PacnioznaBate mpo06sieMbl, KOTOPbIE MOXKHO PELIUTh MPU NOMOIIH
(u3MYECKUX METOJIOB, B OMMCAHUU UCCIIEIOBAHUS BBICNATH IPOBEPSEMOE
MpeANoIokKeHue (TMnoTe3y), pa3andyarh U HHTEPIPETUPOBATH MOJTYICHHBIN
pe3ysbTaT, HaXOAUTh OIIMOKHU B XOJI€ ONBITA, AEJaTh BHIBOJbBI IO €r0
pe3yabTatam

1.9

[IpoBOIUTH OBITHI IO HAOIIOAEHHUIO GUZNUYECKUX SIBICHUN WU
(u3MUecKuX CBOWCTB TeNl: POPMYIHPOBAThH MPOBEPSIEMbIE IPEANIOIO0KEHUS,
coOuparh YCTaHOBKY U3 MPEAJIOKEHHOTO0 000PpYA0BaHMUSI, 3aUCHIBATH X0/
oTbITa U POPMYIUPOBATH BHIBOIBI

1.10

BoInosHATE IpsiMble U3MEPEHHUSI C MCIIOJIb30BaHUEM aHAJIOTOBBIX U
1M (pPOBBIX MPUOOPOB, 3aMKUCHIBATh MOKA3aHUS PUOOPOB C yIETOM
3a/TaHHOM a0COJTFOTHOM MOTPEIIHOCTH U3MEPECHUM

1.11

[IpoBoaMTH KICCIIETOBAHNE 3aBUCUMOCTH OJTHON (PU3UYECKON BETUIUHBI OT
JIPYro¥ C UCTIOJIB30BAaHUEM MPSIMBIX U3MEPEHUM, y9acTBOBATh B
IJIAHUPOBAHUHU y4eOHOTO UCCIIeI0OBaHMs, COOMpaTh YCTAHOBKY U
BBITIOJTHATE U3MEPEHHUS], CIIEAys NMPEUIOKEHHOMY TUIaHy, GUKCHPOBAThH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUJIC
MPEI0KEHHBIX TAOJIUII ¥ TPaUKOB, JIEIaTh BBIBOJIBI IO pe3yIbTaTam
HCCIEA0BaHUS

1.12

[IpoBOIUTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIUYUH, CIETYS
IPEIOKEHHONW WHCTPYKIIUU: IIPH BBIOJTHEHUH U3MEpPEHU cOOMpaTh
9KCMEPUMEHTAJIbHYI0 YCTAHOBKY U BHIYHMCIISITH 3HAYEHHUE HCKOMOM
BEJIMYMHBI

1.13

CoOmronaTh paBuiia TEXHUKH 0€30TIaCHOCTH MU paboTe ¢ 1abopaTopHbIM
00opynoBaHHEM

1.14

Yka3bIBaTh IIPHUHIUIIBI I[eﬁCTBHH HpI/I60pOB U TCXHUYCCKUX YCTPOﬁCTB,
XapaKTCPHU30BaATb IPUHIIUIIBL I[eﬁCTBHH HN3YYCHHBIX HpI/I60p0B u
TCXHHUYCCKHUX YCTpOﬁCTB C IIOMOUIBIO UX OIMUCAHUS, UCIIOJIB3YS 3HAHUA O
CBOMCTBaxX (1)1/131/1116010/1)( SIBIICHUI U HCO6X0)II/IMI:>IC (1)I/I3I/I‘ICCKI/IG 3aKOHbI 1
3aKOHOMCPHOCTH

1.15

[TpuBoanTh nprMeps! (HAXOJUTh HHPOPMALIHIO O TIPHMEPax)
HNPaKTUYECKOTO MCIIOJIb30BaHMsl (PU3NUYECKUX 3HAHUN B TOBCEAHEBHOM
AKHU3HU JUI oOecrieueHHs 0€301acHOCTH NP 0OpalleHHH ¢ TpubopaMu 1
TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHUS 370POBbS M COOIIOIEHHS] HOPM
9KOJIOTMYECKOr0 MOBEJECHUS B OKpYXKarollel cpene

1.16

OCYH_IGCTB.H}ITL OT60p HNCTOYHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTCpHCT B




COOTBCTCTBUU C 3aJIaHHBIM IMOMCKOBBLIM 3alIpOCOM, Ha OCHOBC MMCHOIINXCS
3HAHUM U IMyTEM CpaBHCHUA PA3JIMIHBIX HCTOYHUKOB BBIACIATH
nH(OPMALIHIO, KOTOPAst SBISETCS MPOTHBOPEYUBOI HIIK MOXKET OBITh
HEJI0OCTOBEPHOM

1.17

Hcnonb30Bath MpH BHINIOJHEHUN YU€OHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO
aUTEepaTypy (PU3NUecKoro coaepiKaHusl, CIIPABOYHBIC MATEPUAIIbI, PECYpPCHI
CETHu I/IHTepHeT, BJIAZACTD MMIPUEMAaMHU KOHCIICKTUPOBAHUA TCKCTA,
npeoOpazoBanus HHYOPMAIIUY U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

COSI[aBaTB cOOCTBEHHbBIE KpaTKUEC IMMMCbMCHHBIC U YCTHBIC COO6HI€HI/I$I Ha
OCHOBE 2 - 3 ICTOYHUKOB WH(MOPMAITUU (PU3NIECKOTO COACPKAHUS, B TOM
yyclie MyOIUYHO JieiaTh KpaTKUe COOOIIEHUS O pe3ysibTaTax MPOEKTOB WU
y4eOHBIX MCCIET0BAHNMN, IPU ITOM I'PaMOTHO UCIOJIb30BaTh U3yYEHHBIN
MOHATHIHBIN anmnapaT Kypca GU3UKH, COIPOBOKIATh BHICTYIUICHHUE
Mpe3eHTalen

1.19

[Ipu BeIMONHEHNN Y4EOHBIX TPOEKTOB U UCCIIEOBAHUN paclpeeNnsiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJauyaMH,
CJIEINTH 32 BBINIOJIHEHUEM IUTaHA JEUCTBUM, aIEKBATHO OLICHUBATH
cOOCTBEHHBIN BKJIaJ B ACSITEIbHOCTD I'PYIIIbI, BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMO/ICVCTBUE, YIUTHIBASI MHEHHUE OKPYKAFOIINX

IIpoBepsiemble 3JIEMEHTHI COEPKAHUS

Kon Kon
IIpoBepsiemMble 3JIeMeHTHI CO/IeP:KAHUSA
paziena |3jeMeHTa
OU3UKA U Ee POJIb B [IO3HAHMUM OKPYXAIOIIETI'O MUPA
®du3uKa - HayKa o0 ipupoje. SABineHus npupoabl. Puzndeckue
1.1 SIBJICHUS: MEXaHUYECKHUE, TEIUIOBBIE, DIIEKTPUUECKHUE, MarHUTHBIE,
CBETOBbBIE, 3BYKOBBIE
Ouznyeckue BeMUYUHbL. M3MepeHne pu3nieckux BEeIUYUH.
1.2 ®dusndeckue mpuodopsl. [lorpemHocTs 3MepeHuii. MexxayHapoHas
CUCTEeMa €TUHUI]
EcTtecTBeHHO-Hay4YHBIA METO/I TO3HAHUS: HAOIIOACHNE, TOCTAHOBKA
1.3 HAy4YHOTO BOIIPOCA, BBIIBIXKEHUE TUIIOTE3, SKCIIEPUMEHT I10 POBEPKE
1 rUNoTe3, 00bsACHEHUE HAOII01aeMOTO SBICHUS
1.4 Onucanne GU3NYECKHUX SBJICHUH C IIOMOIIIBIO MOACTIeH
[IpakTueckue pabOTHI:
H3mepenue paccTosHui.
1.5 N3mepenne o6beMa XKUIKOCTH U TBEPJOTO Tena.
Ornpenenenue pa3MepoB MaJIbIX TEJl.
N3mepenue TemmepaTypsl IPH MOMOIIH KHIKOCTHOTO TEPMOMETpPA U




JlaTYMKA TEMIIEPATypPhl

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHUUN BEILIECTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OIbITHI,

2.1
JTOKa3bIBAIOLIUE TUCKPETHOE CTPOCHHUE BEILIECTBA
29 JIBuxkeHue yactull BeuecTBa. CBA3b CKOPOCTU JBMXKEHUSI YACTHUIL C
' Temneparypoil. bpoynoBckoe nBuxenue, IMPpPpy3us
2.3 B3anMopelicTBie YacTUIl BEIIECTBA: MPUTHKEHUE M OTTAJIKUBAHHE
ArperaTHble COCTOSTHUS BEIIECTBA: CTPOEHUE ra30B, )KUJIKOCTEN U
24 TBEPABIX (KPUCTAUTMIECKUX) TeNl. B3auMOCBsI3b MEX/y CBOHCTBaMU
' BEIIECTB B PA3HBIX arperaTHbIX COCTOSTHUSX U MX aTOMHO-
MOJIEKYJISIPHBIM CTPOEHHEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTueckue paboTHI:
OrleHka TMaMeTpa aToMa METOIOM PSIOB (C MCIOJIb30BaHHEM
26 dboTtorpaduwuii).

OMBITHI 110 HAOIIOICHUIO TETUIOBOTO PACHTUPEHUS Ta30B.

OnpIThI 1O OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSXKEHUS

JIBDKEHUE U B3AMMOJIEUCTBUE TEJI

Mexannueckoe nBrxeHrne. PaBHOMEpHOE U HEpaAaBHOMEPHOE

3.1
IBIDKEHHUE
39 Cxkopoctb. CpeqHsisi CKOPOCTh IPH HEPABHOMEPHOM JIBHKEHUH.
' Pacuer nmytu u BpeMeHU ABMKCHUS
SIBrnenne nHepuuK. 3aKOH MHEpLUUH. B3auMoaelcTBue Ten Kaxk
3.3 MpUYMHA U3MEHEHHS CKOPOCTH JBMXKEHUs Tel. Macca kak Mepa
WHEPTHOCTH TeJia
34 [InoTHOCTH BemecTBa. CBsI3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYI B
' eIMHNLE 00bEMa BEIIECTBA
3.5 Cuita KaKk XapakTepUCTHKa B3aUMOJACHCTBUS TEl
36 Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuiibl ¢ TOMOIIBIO
) JMHaMOMeTpa
37 SIBneHue TAroTeHus u cuia Tskectu. Cuiia TSKECTH Ha APYTrux
' mianeTax. Bec Tena. HeBecoMmocTh
38 Cuna tpenus. TpeHHe CKOJIbKEHUs U TpeHue Nokosi. TpeHue B
' IPUPOJE U TEXHUKE
39 CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOM.

PaBHOelicTBYOIIAs CHIT




3.10

[IpakTuyeckue paboOTHI:

OmpeneneHne CKOPOCTH PaBHOMEPHOTO BWKEHHS (IIapuKa B
KHUJIKOCTH, MOJICITH JJICKTPUUECKOTO aBTOMOOWIIS M TaK JlaJiee).
Onpenenenne cpeiHell CKOPOCTH CKOJIbKEHUs OpycKa WM LIapuKa I10
HAKJIOHHOM IVIOCKOCTH.

OnpeﬂeneHHe IIJIOTHOCTHU TBEPAOIo TECJIA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSIKEHHSI
(medopmariun) MPYKUHBI OT MPUITOKEHHON CHIIBI.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHUSI CKOJIbKECHHUS
OT Beca Tela U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEN

3.11

®u3ndecKue ABICHUS B IPUPOJIE: IPUMEPBI IBWKEHUS C Pa3INYHBIMU
CKOPOCTSIMH B KMBOM U HEXXUBOU NIPUPOJIE, NEHCTBUE CUIIBI TPEHUS B
MIPUPOJIE U TEXHUKE

3.12

TexHuyeckne yCcTpoicTBa: IMHAMOMETP, MO IITUITHUKA

JIABJIEHUE TBeP/IbIX TEJI, )XUJIKOCTEU U 'A30B

JaBnenue tBepaoro Tena. CnocoObl yMEHbUICHUS U YBEIUYEHUS

4.1
JTaBJICHUS
47 JlaBiieHune raza. 3aBUCUMOCTD JIaBJICHUS ra3a oT 00beMa,
' TEeMITepaTyphI
43 [lepenaua naBneHus TBEPIABIMU TEIaMHU, KUAKOCTAMU U razaMu. 3aKOH
' [Tackans. [TneBMaTHUYECKME MAIIIUHBI
44 3aBUCHUMOCTD JaBIICHUS )KUAKOCTHU OT TIIyOuHbI. ['HapocraTuueckuii
' napajokc. Coobmatoiuecs cocysl. ['uapaBiInueckue MexaHu3Mbl
AtMmocdepa 3emn u atmocdepHoe gaBiaeHue. [IpuanHb
4.5 CYIIIECTBOBAHUS BO3AYIIHOM 0007109k 3emun. OnbiT Toppuuerm.
3aBUCHUMOCTB aTMOC(HEpPHOTo aBJIeHHs OT BBICOTHI HaJl yDOBHEM MOPS
46 N3mepenue atmochepHoro nasienus. [Ipubops! amns namMepeHus
' aTMOC(hepHOTO JTaBJICHHS
47 JleiicTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJO.
' BertankuBaroras (apxuMeaoBa) cuiia. 3aKoH Apxumesa
4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTueckue pabOTHI:
HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT 00beMa
4.9 NOTPYKEHHOMU B KUJIKOCTh YaCTH TeJa.

OHpC,I[CJ'ICHI/IC BBITAJIKMBAIOIIEH CHUIIBI, I[CﬁCTBymH.IGﬁ Ha T€JIO,
TOTrpY>KEHHOC B JKUAKOCTh.




[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIEH CUIIbI, IEHCTBYIOLIEN HA
TEJIO B )KUJIKOCTH, OT MaccChl TeJa.

OnpIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUJIbI,
JeMCTBYIOLIEH Ha TEJIO B XKUIKOCTH, OT 00bEMa MOTPYKEHHOU B
JKUJKOCTb YaCTH TeJIAa U OT INIOTHOCTH KUJIKOCTH. KOHCTpynpoBaHue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U ONIPEIEICHHE €€
IPy30II0JbEMHOCTH

4.10

®duznyecKue SBJICHUS B IPUPOJE: BIUIHUE aTMOC(EPHOTO JaBICHUS
Ha )KMBOW OpraHu3M, IJIaBaHUE PbIO

4.11

TexHuueckure ycTpoicTBa: COOOIIAIOIMINECS COCY/IbI, YCTPOMCTBO
BOJIONIPOBO/IA, THAPABIMYECKUN ITpeEcc, MAHOMETP, OapoMeTp,
BBICOTOMED, MOPIIHEBON HACOC, ApEOMETP

PABOTA, MOITHOCTD, SHEPT'UA

5.1

Mexanudeckast paborta

5.2

Mexannueckass MOIITHOCTD

5.3

[IpocThie MexaHU3MBI. pbIuar, 00K, HaKJIOHHAas IIOCKOCTb. [IpaBuio
paBHOBECHS pblyara

5.4

[IpumeHeHue npaBuiIa paBHOBECHS ppluara K 010Ky

5.5

«3onotoe mpaBuio» Mmexanuku. KosddumueHnT none3Horo aecTpust
MexaHu3MoB. [IpocTbie MeXaHU3MbI B ObITY U TEXHUKE

5.6

[TorenuumanbHas SHEPTUM TEa, TOAHATOTO HAll 3eMiIei

5.7

Kunernueckas OHEpIUia

5 5.8

IlomHas mexaHu4decKas OHEPIuUs. 3aK0OH U3MEHCHUS U COXpaHCHUA
MEXaHU4YeCKOM OHEpIruun

5.9

[IpakTueckue pabOTHI:

Omnpenenenre pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBUKCHHUH
TeJa M0 TOPU30HTATBHON MOBEPXHOCTH.

HccnenoBanue ycrioBuii paBHOBECHS pblyara.
N3amepenne KIIJI HakIOHHOM MJIOCKOCTH.

I/I3yquI/Ie 3daKOHa COXpaHCHUA MEXaHUYeCKOM SHEPrun

5.10

dusnyeckue sBICHUS B NpUPOAC: pblYaru B TCJIC YECIOBECKA

5.11

TexHuuyeckue yCTpoMCTBa: pblyar, NOABUKHBINA U HEIIOIBUKHBIN
OJIOKHM, HAKJIIOHHAS TUIOCKOCTb, MMPOCThIE MEXaHU3MBI B OBITY

8- KJ1acce




IIpoBepsiemble TpedoBaHus K pe3yabTaraM ocBoennss QOII

Kox

NpOBePsIEMOr0
pe3yJabTaTa

HpOBepﬂeMLIe NnpeaAMETHBbIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06Pa3OBaTeJ1BHOI71 nmporpaMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HWcnonp3oBaTh MOHATHUSA

1.2

Pa3nuuarte sBIEHUA IO ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOILUX TaHHOE (PU3NYECKOE SBJICHUE

1.3

Pacrio3HaBath nposiBJICHUE N3YICHHBIX (U3UUCCKUX SIBICHHUN B
OKpY)KaIOIIeM MHpPE, B TOM 4Kcie GU3HYCCKUE SIBIICHUS B TIPUPO/IC, TIPH
9TOM IMEPEBOUTH MPAKTUYECCKYIO 337124y B YUCOHYIO, BBIICIATh
CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUYCCKUX SIBICHUI

1.4

OnuceiBaTh U3y4E€HHbIE CBOMCTBA T€ U (PU3HUECKUE SBJICHUS, UCTIONb3Ys
(u3nyeckre BeIMYMHBI, IPH ONMUCAHUH NMPABUJIHLHO TPAKTOBAThH
(u3nuecKuit CMbICI UCTOIb3YEMbIX BETMYMH, 0003HAYEHUSI U €IMHUIIbI
(bu3MUecKUX BEIMYNH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO
(u3MYeCKyI0 BEIUUUHY C APYTUMHU BETMYMHAMHU, CTPOUTH IPaQUKU
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH

1.5

XapakTepu3oBaTh CBOMCTBA Tell, PU3NUYECKHE SIBJICHUS U IPOLIECCHI,
WCIIOJIb3Ysl U3YYEHHBIE 3aKOHBI, IIPYU 3TOM J1aBaTh CIIOBECHYIO
(hopMyITHPOBKY 3aKOHA U 3alUCHIBATh €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE

1.6

OOBSCHATH (PU3UYECKHE MPOIIECCHI U CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CUTYaIMi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIISTH
MIPUIMHHO-CIICJICTBEHHBIE CBS3HM, CTPOUTH 0OBbsicHeHHE u3 1 - 2 mornmueckux
IIaroB C MOMOIIBI0 1 - 2 H3yYEeHHBIX CBOKMCTBA (PU3UUYCCKUX SBJICHHUH,
(U3HYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

Pemrate pacueTHbie 3a1a4uu B 2 - 3 ICHCTBUSA, UCIIOJIb3YS 3aKOHBI U
(hopmyIbl, CBA3BIBAIONINE (PU3MUCCKHIE BETUYMHBI: HA OCHOBE aHAIM3a
YCIIOBHS 33JIa4M 3alMChIBATh KPATKOE YCIOBHUE, BBISBIISITH HEAOCTATOK
JAHHBIX JUTsl peIICHUS 337241, BHIOUPATh 3aKOHBI i ()OPMYIIHI,
HEOOXOAMMBIC JIUIS €€ PeIICHHUs, TPOBOIUTh PacUyeThl U CPABHUBATH
MOJIy4eHHOE 3HaUeHue (GU3NYECKOM BETMYMHBI C U3BECTHBIMU JAHHBIMU

1.8

Pacrnio3naBath HpO6HCMLI, KOTOPBIC MOJKHO PCHIMUTD IIPpU IMIOMOIIH
(I)I/ISI/I‘IGCKI/IX MCTOHOB, UCTIOJIB3YA OIIMCAHUEC UCCIICAOBAHNS, BBIACIATD
IMPOBEPACMOC IPCAIIOJIOKCHUC, OLICHUBATL ITPAaBUJIbHOCTD IIOPAAKA
IMPOBEACHU NCCIICAOBaHNs, ACJIaTh BBIBO/bI

1.9

[IpoBOANTE ONBITHI O HAOTIONEHUIO (PU3UUECKUX SABICHUN WIIH
($u3nYecKuX CBOMCTB Tel: (GOpMyIHpOBaTh IPOBEPSIEMBIE MTPEAIOTI0KEHNU,
coOMpaTh YCTAaHOBKY U3 MPEUI0KEHHOT0 000pYA0BaHUs, OIIUCHIBATh X0
OMbITa U GOPMYIUPOBATH BHIBObI

1.10

BrInoaHsaTh MpAMBbIC U3BMCPCHUS C UCTTIOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60p0B
n JaT4YUKOB (I)I/IBI/I‘-ICCKI/IX BCJIMYNH, CPaBHUBATL PC3YJIIbTATHI I/I3MepeHI/Iﬁ C
y4eTOM 3aJJaHHOH a0COJIFOTHOM TTOT PCIIHOCTH




1.11

[IpoBoANTH HCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3UUECKOI BETUYNHBI OT
JAPYrO# C UCIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUI INIAHUPOBATh
UCCIIeIOBaHUE, COOMPATh YCTAHOBKY U BBIMOJIHATH H3MEPEHHUS, CIIETys
IPEUI0KEHHOMY IIJIaHYy, (PMKCUPOBATh PE3yJIbTAThl IOTY4EHHOMN
3aBHCHMOCTH B BHJIE TaOJIUI ¥ TPaUKOB, JeTIaTh BEIBOJIBI IO PE3yJIbTaTaM
UCCIIEJOBAHMS

1.12

[IpoBouTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIUYMH: IUIAHUPOBATh
U3MEpEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs
IPEI0KEHHON HHCTPYKLMH, ¥ BBIYUCIIATH 3HAUCHUE BETUUMHbI

1.13

CobmoiaTh paBuiia TEXHUKU 0€30MacCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHHEM

1.14

XapakTepu3oBaTh MPUHIMIIBI AEUCTBUS N3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOI Ha UX OMUCAHUSI, UCTIONb3YS 3HAHUA O
CBOMCTBaX (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE PU3HYECKUE
3aKOHOMEPHOCTH

1.15

Pacno3naBatk pocThie TEXHUUECKUE YCTPONUCTBA U U3MEPUTEIIBHBIE
HpI/I60pBI I10 CXEMaM U CXCMATUYHBIM pI/ICyHKaM, COCTABJISITb CXEMBI
ANEKTPUUECKUX IIETIEH C TIOCIeIOBATEIHFHBIM H MapajlIeTbHBIM
COCTMHEHHUEM DJIEMEHTOB, pa3iinyasi yCIOBHBIE 0003HAYEHHUS dJIEMEHTOB
AJIEKTPUUECKUX LETIeH

1.16

[MpuBoauTh IpUMEpPHI (HAXOIUTh HHPOPMAIIUIO O TIPHMEPAX)
MPAKTUYECKOTO UCTIOIb30BaHUS (PH3MUECKUX 3HAHUH B TOBCETHEBHOMN
YKU3HU 151 00ecrieueHnst 6€301MacHOCTH MPU OOpaIieHu ¢ mpudopaMu 1
TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHUS 370POBBS M COOIIOICHHSI HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOIIEH cpelie

1.17

OcymiecTBiATh MOUCK HHGOPMALIUU (HU3UYECKOTO COJCPIKAHUS B CETH
WNHuTepHeT, Ha OCHOBE UMEIOIIMXCS 3HAHUH U IyTeM CpaBHEHUS
JOTIOTHUTEIBHBIX HICTOYHUKOB BBIJENATH HH(OPMALINIO, KOTOpas SBISETCS
IPOTUBOPEUMBOM U MOXKET ObITh HEJJOCTOBEPHOI

1.18

Hcnonb30Bath MpH BBHIMOJIHEHUU YU€OHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pusndeckoro coaepikaHus, ClipaBOYHbIE MaTepUaibl, PeCypChl
ceT VIHTepHET; BIaeTh MpUeMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus WH(GOPMALIUY U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CoznaBath cCOOCTBEHHBIC MMCHbMEHHBIE U KPAaTKHE YCTHBIE COOOIIECHNS,
000061125 HHGOPMAIIIO U3 HECKOJIBKUX HCTOYHUKOB (PU3HYECKOTO
COJIep’KaHus, B TOM YHCIIe TyOIINYHO MPEACTABIATh PE3YIbTaThl MPOEKTHOM
VI UCCIIEIOBATENbCKON JeSITENFHOCTH, TTPU TOM I'PaMOTHO MCTOJIb30BaTh
W3YYEHHBIN MOHATUIHBIN anmnapat Kypca GU3UKH, COTPOBOXKIATh
BBICTYIICHUE TTpe3eHTaIHeH

1.20

HpI/I BBITIOJTHCHHUHU y‘le6HBIX IMPOCKTOB " HCCJIeIOBaHUN (1)I/I3I/I‘ICCKI/IX
IMPpOIeCCOB paCpeaCiIATh 00513aHHOCTH B Tpymnme B COOTBETCTBUM C
MOCTaBIICHHBIMH 3aJayaMu, CISIUTh 3a BBHINOJIHEHUEM IJIaHa ASHCTBUM U
KOPPCKTHPOBATH €ro, aICKBATHO OLICHUBATH COOCTBEHHBIH BKJIaJ B
ACATCIIbHOCTD T'PYIIIBI, BEICTpAUBATL KOMMYHUKATUBHOC B3aHMO/ICHCTBUE,
IpOoABJIAA TOTOBHOCTL pa3pCllaTh KOH(I)JII/IKTLI




HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUA

Kon
Kon 3semenTa IIpoBepsiemble 3JIeMEHTHI COJIEPKAHUSA
pasiena
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUH
6.1 CTpoeHus BemiecTBa. Macca u pasmepsl MoJieKya. OnbITH,
' HOJITBEP K IAIOLIUE OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KMHETHYECKOUN TEOpUHU
6.2 Mogenu TBEpIOTO, )KUAKOTO ¥ Ta3000pa3HOTO COCTOSTHUM
' BemecTBa. Kpucramnuyeckue u amopdHbie Tena
6.3 OObsicHEeHNEe CBOWCTB ra30B, KUJIKOCTEH U TBEPABIX TEJ HA
' OCHOBE I0JIOKEHUN MOJIEKYJIIPHO-KMHETUYECKOH Teopuun
6.4 CmaunBaHue U KalWUISIPHBIC SBJICHUS
6.5 TemnoBoe pacimpeHue u cxaTue
6.6 Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TETLIOBOTO
) JBWKCHUS YaCTHIL
6.7 Bayrpennsis sueprusi. CiocoObl ”3MEHEHHS BHYTPECHHEH
' SHEPTHH. TEIUIONepeaada u COBEPIICHUE pabOThI
6.8 Bune! Tennonepenayn: TEmIONPOBOIHOCTD, KOHBEKLIHA,
' U3IIy9CHHE
6 6.9 KonnuecTBo TemaoTel. YaenbHas TEII0EMKOCTh BelllecTBa
6.10 TemooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE TEILIOBOTO
' OanaHca
6.11 [1naBieHue u OTBEpACBaHKNE KPUCTANINYECKIX BEIIECTB.
' VYaenpHas TEIIOTA IUIABICHUS
[TapooGpa3oBanue u koHneHcanus. Mcnapenue. Kunenue.
6.12 VYaenpHas TEIIoTa mapooOpa3oBaHus. 3aBUCUMOCTh
TEMIIEPATypbl KUTIEHUSI OT aTMOC(EPHOTO JTaBICHHUS
6.13 BrnaxHocTh Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeJbHas TEIIOTa CTOPAHUS
[Tpunnuns! padots! TemnoBbix Apurateneii KI1J TerniaoBoro
6.15 nsuratens. TernoBble ABUraTeld 1 3alllUTa OKPYKarolIen
Cpensl
6.16 3aKOH COXpaHEHUs U MPEBPALICHUS SHEPTUHU B TEIJIOBBIX
' mpoleccax
[IpakTudeckue pabOTHI:
6.17

OmnbITH IO O6Hapy7'KCHI/IIO JIENCTBUS CUII MOJICKYJISIPHOT'O




IMPUTAKCHUAL.

OnpITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJH
WIN caxapa.

OMbITHI 110 HAOJIIOICHUIO TEIUIOBOTO PACHIUPEHUS T'a30B,
)I(I/II[KOCTeﬁ " TBCPABIX TCII.

Onpenenenre JaBieHus BO3/1yXa B OaJUIOHE IIIpUIIA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3TyXa
OT €ro 00beMa 1 HarpeBaHus UM OXJIAXKICHUS.

IIpoBepka runoTessl JIMHEMHON 3aBUCUMOCTH JJTUHBI
CTOJIOMKA KUJIKOCTH B TEPMOMETPUUECKON TPyOKE OT

TEMIIEpaTyphI.

Habntoienne n3MeHeHus BHyTpeHHEW SHEpruu Tela B
pe3ynbTaTe Temionepeaadn u padboThl BHEIIHUX CHJI.

HccnenoBanue sBICHUS TETIOOOMEHA MPU CMENTMBAHUT
XOJIOJTHOW U TOPSTYEN BOIBI.

OrnpeneneHre KOJIMYECTBA TEIJIOTHI, TTOJIYYEHHOTO BOJIOHN TIPH
TEIJI000MEHE ¢ HarpeThiM METAJUTHYECKUM ITUITHHIPOM.

Onpenenenne yaeabHON TEMIIOEMKOCTH BEIIECTBRA.
HccnenoBanue mporiiecca UCrapeHusl.
OnpeneneHre OTHOCUTEIBHOM BJIIAXKHOCTH BO3TyXa.

Onpenenenue yaelIbHOM TEIJIOTHI TIJIABICHUS JIb/IA.

dusnyeckue IBICHUS B IIpUpPOAEC: MOBEPXHOCTHOC HATSKCHUEC
H KAITWJUIAPHBIC SBJICHUS B IIPUPOAC, KPUCTAJLIBI B IIPUPOJL,

6.18
uznyyenre CollHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpPHU3HI,
oOpa3oBaHuE pOChl, TyMaHa, UHEs, CHETa.
Texnuyeckue yCTpOHUCTBA: KallUJUIAPBI, TPUMEPHI
UCIOJIb30BaHUS KPUCTAIIJIOB, KHUIKOCTHBIN TEPMOMET,

6.19 JATYMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIJIEHUS JOMOB,

TUTPOMETPHI, ICUXPOMETp, apoBasi TypOuHa, IBUTATEINb
BHYTPEHHETO CTOPAHUS.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Onexrpusanus Tell. J[Ba poja 3JIeKTpUUECKUX 3apsA10B
BsaumonelictBue 3apskeHHBIX Tell. 3akoH Kynona
7.2 (3aBHCUMOCTB CHJIBI B3aHMOJICHCTBUS 3apPSDKCHHBIX TEJT OT

BCJIMYHHBI 3apA10B U PACCTOSAHUA MCKAY TCJ'IaMI/I)




Onexrpuueckoe nojue. HarpsykeHHOCTh 3JEKTPUUECKOTO

7.3 noJst. [IpuHIMT Cynepro3uIuy AIEKTPUIECKHX MmoJiei (Ha
Ka4eCTBEHHOM YPOBHE)
Hocutenu anexrpuueckux 3apsiioB. DJIeMeHTapHbIN
7.4 anekrpudeckuii 3apsa. Crpoenue atoma. [IpoBoaHuku 1
TUDJICKTPUKU
7.5 3aK0oH COXpaHEHUS AMEKTPUUECKOTO 3apsiaa
76 DIEKTPUYECKUMA TOK. Y CIIOBHUS CYIIECTBOBAHUS
' AIEKTPUUECKOTO ToKa. ICTOYHUKHU MTOCTOSITHHOTO TOKa
77 JleWicTBUS DIIEKTPUIECKOTO TOKa (TEIIOBOE, XUMHUUECKOE,
' MarHuTHOE). DIEKTPUICCKUIl TOK B )KHUKOCTSIX M ra3ax
78 Onektpuueckas nenb. Cuia Toka. JIeKTpUYECKoe
' HaIlpsKEHUE
79 ConpoTHuBIeHHE TPOBOTHUKA. Y ICITHHOE COMMPOTHUBIICHHE
) BEIIlECTBa
7.10 3axon OMa 1t y9acTKa 1enu
711 [TocnenoBarenbHOE 1 apaJieIbHOE COSTUHEHNE
) MIPOBOTHUKOB
712 PaboTta 1 MOIITHOCTH AMEKTpUYECKOro ToKa. 3akoH JIkoyis -
' Jlenna
713 DIIEKTPUUYECKUE LIETTH U MIOTPEOUTENN PICKTPHUICCKOM
' sHeprum B ObITy. KopoTkoe 3ampikaHue
714 [TocTtosinHbIe MarHUTHI. B3anMoaelicTBHE MOCTOSHHBIX
' MarHuTOB
715 MaruauTHOe 1osie. MarauTHoe 1osie 3eMJIM U €ro 3Ha4eHue
' JUTSI )KM3HU Ha 3emiie
716 OmnbIT OpcTena. MarHuTHOE MOJIe ANEKTPUUYECKOTO TOKA.
' [IpumeHeHue 37eKTPOMarHuTOB B TEXHUKE
JleiicTBre MarHUTHOTO TOJIS HA TIPOBOJIHUK C TOKOM.
717 DNeKTpoABUTaTeNh NOCTOSTHHOTO TOKa. Mcnonb3oBanue
' AJIEKTPOABUTaTENe B TEXHUUECKUX YCTPONUCTBAX U Ha
TpaHCIIOPTE
718 Onbitel @apazes. SBleHNE 31EKTPOMArHUTHOM UHAYKITUH.
' IIpaBuiio Jlenna
OnekTporeHeparop. CrocoObl MOTyUeHUS AEKTPUIECKON
7.19 SHEPTUU. DNEKTPOCTAHIIUN HA BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPTUU
[IpakTudeckue pabOTHI:
7.20

OmnbITH IO Ha6JIIOI[CHI/IIO SJICKTPU3aAlHUU TCJI PIHIIyT(LIHCﬁ u




IIPU COIIPUKOCHOBEHUH.

HccnenoBanue 1eiCTBUS SJIEKTPUUYECKOTO TOJISI Ha
HpOBOI[HI/IKI/I nu I[I/IBJIeKTpI/IKI/I.

CoOopxka u mpoBepka pabOThI IICKTPUIECCKOH TN
IIOCTOSHHOT'O TOKA.

H3mepenue u peryampoBaHUe CUJIbI TOKA.
H3Mepenne u perynmpoBaHue HaPSKECHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3
pPEe3UCTOpP, OT COMMPOTUBIICHUSI PE3UCTOPA U HATIPSDKEHUS Ha
pe3ucrope.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD AIEKTPUUECKOTO
COMPOTHBIICHUS TPOBOJAHMKA OT €T0 JJIMHBI, MIOIAAH
MONEPEYHOT0 CEYeHHsI U MaTepuasa.

[IpoBepka npaBuiia ClI0KEHUS HAMPSHKEHUN TTPH
MOCIIEZIOBATEILHOM COEIMHEHUU JIBYX pe3uctopoB. IIpoBepka
IpaBuWJIa Ui CUJIBI TOKA MIPH MapaJIEIbHOM COCTUHEHUH
pesucropoB. OnpeneneHue paboThl AIEKTPUUECKOT0 TOKa,
uayuero yepe3 pesucrop. OnpenerneHre MOIIHOCTH
ANEKTPUYECKOTO TOKA, BBIAEISEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO Yepe3
JaMIIOYKyY, OT HanpsbkeHus Ha Hell. Onpenenenue KIIT/]
Harpesaresns. MccnenoBanue MarHuTHOrO B3aUMOJICHCTBUS
MOCTOSIHHBIX MarHuTOB. V3ydeHre MarHuTHOTO MOJIst
MOCTOSIHHBIX MarHUTOB MPHU UX 0OBEAUHEHUHU U PA3JICTICHUH.
HccnenoBanue 1eiCTBUS IEKTPHUUECKOTO TOKa Ha
MarHUTHYIO CTpeNKy. ONbITHI, IEMOHCTPUPYIOIIHE
3aBUCHUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYILIKU C TOKOM U
MarHuTa OT CUJIbl TOKA U HAIMIPABJICHUS TOKA B KaTYIIIKE.
N3ydenue neiicTBUS MarHUTHOTO TOJIS HA TPOBOJHUK C
tokoM. KoHcTpynpoBaHue u uzyueHue paboThl
anekrpoasurarens. Usmepenue KIII anextpoasurarenbHoOn
yCcTaHOBKH. OMBITHI IO UCCIEAOBAHUIO SBJICHUS
ANEKTPOMArHUTHOM MHIYKIINH: UCCIEA0BaHNE N3MEHEHU N
3HAQUYEHMS U HAIPaBJICHUS] MHAYKIIMOHHOTO TOKA

duznyeckue SBICHUS B NPpUPOAL. DJIICKTPUUCCKUEC SIBJICHUS B
aTMOC(I)Cpe, OJICKTPUYCCTBO KUBBIX OPraHU3MOB, MArHUTHOC

7.21 .
noJie 3emiy, Jpei¢ NOoIH0COB, POJIb MArHUTHOTO TOJIS 171t
YKU3HU Ha 3eMJIe, MOJIIPHOE CUSHUE
TexHudeckue ycTponcTBa: AJIEKTPOCKOI, aMIIEPMETD,
71.22 BOJIBTMETP, PEOCTAT, CUETUYUK JIEKTPUUECKON IHEPTHH,

OJICKTPOOCBCTUTCIIBHBIC HpI/I60pBI, HarpeBaTCJIbHBIC




IEKTPONIPUOOPHI (IPUMEPBI), DIEKTPHUCCKUE
HPEIOXPAHUTEINH, JICKTPOMArHHT, AJIEKTPOIBUTATEIb
HIOCTOSIHHOTO TOKa, FT€HEPaTop MOCTOSIHHOTO TOKa

O-1 KkJ1ace

IIpoBepsiemble TpeGoBaHusl K pe3yjbTatam ocBoeHus QOII

Ko .
I gne AEMOTO IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI OCBOEHHS OCHOBHOM
ponep o0pa3oBaTe/IbHOI NPOrPaMMBbl OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJabTaTa
1.1 Hcnonp30BaTh N3y4eHHBIE TOHATHUSA
19 Paznuyath siBIEHUS O ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBJICHUE

PacrioznaBath mposiBieHUE U3YyYEHHBIX (PU3NUYECKUX SBJICHUN B
OKPY’KaIOIlleM MUPE, B TOM YHcie PU3NUECKHE SIBJICHUS B IPUPOJIE, IPU

1.3
3TOM IEPEBOUTh MPAKTUIECCKYIO 337a4y B YU€OHYIO, BBIICIATh
CYIIIECTBEHHbIE CBO¥CTBA (MPU3HAKK) (PU3HUYECKUX SIBICHUI
OnuchIBaTh N3y4EeHHbIC CBOICTBA TNl U (PM3UYECKHE SIBICHUS, HCIIOJIB3Ys
(bu3rYecKre BEIMYMHBI, [TPU ONIMCAHUH IIPAaBHIBHO TPAKTOBATh

14 (HU3MYECKHd CMBICI HCIOJIb3YEeMbIX BETHYHH, 0003HAYCHUS U SINHHIII

(bu3MUecKUX BEIMYMH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO
(bu3MYeCKyI0 BEIUUMHY C APYTUMHU BETMYHMHAMHU, CTPOUTH IPaQUKU
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUHH

XapaKTepI/ISOBaTB CBOMCTBA TECII, (1)I/ISI/I‘l€CKI/I€ SABJICHUA U IIPOLECCHI,
15 HCIIOJIB3Ys U3YUCHHBIC 3aKOHEI, ITPU 3TOM JaBaTh CJIIOBECHYIO
(bOpMy.]'IPIpOBKy 3aKOHa 1 3allMChIBaTh €0 MAaTEMATHYCCKOEC BBIPAKCHUC

OOBSCHATH (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CUTYAIMi MPAKTHKO-OPUSHTHPOBAHHOTO XapaKTepa: BhISBIIATH
1.6 MPUYHHHO-CJICJICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHUE U3 2 - 3 JIOTHYECKHUX
IIaroB C TIOMOIIbIO 2 - 3 U3YYEHHBIX CBONCTBA (DU3NYECKUX SBIICHHIA,
(U3HYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH

Pemath pacdyetHblie 3a1a4un (OMUpAIOIIUEcs Ha CUCTEMY U3 2 - 3
ypaBHEHHIA), UCIIOJIB3Ys 3aKOHBI M (DOPMYJIBI, CBSI3bIBAIONINE (DU3HUECKHE
BEJIMUMHBI. HA OCHOBE aHaJIM3a YCIOBHUSA 3a/1a4H 3alMChIBATh KPaTKOE

1.7 yCIIOBUE, BBISBIISATH HEJAOCTAIOIINE UITH U30BITOYHBIC JAaHHBIE, BBIOUPATH
3aKOHBI U POPMYITBI, HEOOXOJUMBIE IJIsl PEIIeHHs], IPOBOIUTE PACUETHI U
OIICHUBATh PEANTMCTUYHOCTH MOJTYYCHHOTO 3HaUCHUS (PU3UUYECKOM
BEJTMYMHBI

Pacno3HaBath HpO6J’ICMLI, KOTOPBIC MOZKHO PCIIUTH ITPU ITOMOIIN
(I)I/I3I/I‘-ICCKI/IX MCTONOB, UCTIOJIB3YA OIMMCAHUC UCCIICAOBAaHNs, BEIACIATD
IpOBEPACMOC MPCATIOJIOKCHUC, OLICHUBATL ITPABUJIBHOCTD ITOPAAKA
OpOBCACHUA UCCIICAOBAHUS, NCJIATh BEIBO/JIbI, UHTCPIIPECTUPOBATH

1.8




pe3yNbTaThl HAOIOICHUH U OTIBITOB

1.9

[TpoBOANTE ONBITHI IO HAOTIONEHUIO (PU3UUECKUX SBICHUHA WIIH
(U3NYECKUX CBOMCTB TEJ. CAMOCTOATEIBHO COOUPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 000PyA0BaHNUS, ONMCHIBATH X0/ OIBITA U €T0
pe3yabTaThl, HOPMYITHPOBATH BHIBOIBI

1.10

[IpoBouTh Npy HEOOXOAMMOCTHU CEPHUIO MPSIMBIX U3MEPEHUM, OTIpeaess
cpelHee 3HauYeHHEe U3MepsieMoi BenniuHbl (PoKycHOEe paccTosHIEe
coOuparolieil JTIMH3bI), 000CHOBBIBATH BEIOOP CIIOCO0A H3MEPEHHUSI
(u3mMepuTETHHOTO TPUOOPA)

1.11

[IpoBoaNTH KCCIIETIOBAaHNE 3aBUCUMOCTEN (PU3UUYECKUX BEIIMUUH C
WCTIOJIb30BAHUEM TPSIMBIX U3MEPEHUN: TNTAHUPOBATh UCCIIEIOBAHHUE,
CaMOCTOSITEILHO COOMPATh YCTAaHOBKY, (DMKCHUPOBATh PE3yIbTaThI
MOJTYYEHHOM 3aBUCUMOCTH (PU3UUECKHUX BEJIMYUH B BUJIE TAOIUIIH
rpauKOB, JIeJaTh BBIBOJIBI IO PE3y/IbTaTaM MCCIICIOBAHMS

1.12

[IpoBouTH KOCBEHHBIE N3MEPEHUS PU3NUECKUX BEIMYUH: IUIAHUPOBATh
M3MepeHusi, COOMpaTh HIKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJIHSTh
W3MEPEHUS, CIIeysl IPEI0KEHHOW HHCTPYKIUH, BBIYUCIIATh 3HAYECHUE
BEJINYMHBI U AHAJIU3UPOBATH MOJYYEHHBIE PE3YIbTAThI C Y4ETOM 33JaHHON
MIOTPEITHOCTH U3MEPEHUN

1.13

CoOmronaTh IpaBuiIa TEXHUKH 0€30TIaCHOCTH MPHU paboTe ¢ 1abopaTopHBIM
000pyI0BaHHEM

1.14

Paznu4athk 0OCHOBHBIE IPU3HAKHA U3YUYEHHBIX (PU3UUECKUX MOJICIICH:
MarepuagbHas TOYKa, aDCOTIOTHO TBEPAOE TEIO, TOUCUHBIN HCTOYHUK
CBETAa, JIy4, TOHKas JIMH3a, TJIaHETapHAas MOJIeIh aTOMa, HYKJIOHHAS MOJICITb
aTOMHOTO Si/Ipa

1.15

XapakTepu30oBaTh MPUHIIMIIBI AEUCTBUS U3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOI HAa UX OMUCAHUS, UCIIONb3YS 3HAHUSA O
CBOMCTBaX ()M3MUECKUX SIBICHUN U HEOOXOAUMbIE GU3UUYECKUE
3aKOHOMEPHOCTH

1.16

Hcnonb30BaTh CXeMbI U CXEMaTHYHbBIE PUCYHKH U3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPU
pelieHny y4eOHO-TIPaKTUYECKUX 3a/1a4, ONITUYECKHE CXEMbI IS
MOCTPOCHHUS U300paKEHHH B IJIOCKOM 3epKalie M cCOOUparomiei TnH3e

1.17

[TpuBoanTh nprMeps! (HAXOJUTh HHPOPMALIHIO O TIPHMEPax)
IPAKTHYECKOTO UCIOJIb30BaHUs (PU3MYECKUX 3HAHHUH B TIOBCEJHEBHOW
AKHU3HU JUI oOecrieueHHs 0€301acHOCTH NP 0OpalleH!H ¢ TpubopaMu 1
TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 370POBbS M COOIIOIEHHSI HOPM
9KOJIOTMYECKOr0 MOBEJECHUS B OKpYXKarolIel cpene

1.18

Ocy1ecTBnATh NOUCK HH(pOpMALUU (PUZUIECKOTO COIEPKAHUS B CETH
WuTepHet, caMocToATeNbHO (opMyIHpys MOMCKOBBIH 3a1poc, HAXOAUTh
IIyTH OTIPE/IeNIEHUs JOCTOBEPHOCTH MOTy4eHHONH MH(POPMALIUN Ha OCHOBE
HMMEIOIUXCS 3HAaHUM U JOTIOJIHUTEIbHBIX HCTOYHUKOB

1.19

Hcnonp30BaTh NpU BRITOJHEHUH YU€OHBIX 3a/laHU I HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (HPU3NYECKOTO COAepKaHUs, CIIPAaBOYHbIE MaTEPUAIIbl, PECYPCHI




CETHN I/IHTepHCT; BJIAZACTb IpUEMaMU KOHCIICKTUPOBAHUA TCKCTA,
npeoOpazoBanusi HHGOPMAIIMK U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO

CoznmaBath COOCTBEHHBIC MMCHMEHHBIC U YCTHBIE COOOIICHUS HA OCHOBE
UHGOPMAITUU U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOTO COJICPKAHUS,
NyOJIUYHO MPEJICTABISATh PE3YJIbTAThl MPOCKTHOM HIIM UCCIIE0BATEIHCKOM
JIEATEIIbHOCTH, IIPH ATOM T'PAMOTHO MCHOJIb30BATh U3YYEHHBIN MOHSATUHHBIN
anmnapaTr U3y4aeMoro pasjeina QU3MKU U COTPOBOXKIATh BBHICTYIUIEHHE
Ipe3eHTAlMEN ¢ y4ETOM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.20

[Ipu BeINONIHEHNN Y4EOHBIX IPOEKTOB U UCCIIEOBAHUN (PU3MUECKUX
MIPOLIECCOB PACIPENENITh 00513aHHOCTH B I'PYIINE B COOTBETCTBUH C
ITOCTABJICHHBIMH 33J]a4aMH, CJIIEIUTH 3a BBIIIOJIHEHUEM IIJIaHA ICUCTBUN U
KOPPEKTUPOBATh €T0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA/ B
JEeATEIbHOCTD TPYIIIBI, BBICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE,
MPOSIBJISASI TOTOBHOCTD pa3peiiaTbh KOHQIUKTHI

1.21

IIpoBepsiemble 3J1eMEHTbI COAEPKAHUS

Kon Kon s;1emenTa IIpoBepsiemble 31eMEHTHI COAEPKAHUSA
pasneja

8 MEXAHUYECKUE ABJIEHNA

8.1 Mexanudeckoe ABuxkeHne. MatepuanbHas Touka. Cucrema
oTcueTa

8.2 OTHOCUTEIBHOCTh MEXaHNUECKOTO JIBIKEHUS

8.3 PaBHOMEpPHOE NPAMOTMHEHHOE IBIKCHHE

8.4 HepaBuomepHoe npsmosiuHeitnoe apuxkenue. Cpeauss u

MI'HOBC€HHAas CKOPOCTH T€JIa IIPU HEPABHOMEPHOM JIBUKCHUN

8.5 Yckopenue. PaBHOyCKOpEHHOE MPSIMOJIMHEHHOE JBUKEHUE
8.6 CBoOoguoe nagenne. OnwrTel [anmuies
8.7 PaBHOMepHOE JBMKEHHE TIO OKpY)HOCTHU. [lepruoa u yacrota

oOpaienus. JIuneliHas u yrioBas CKOPOCTH.
LenTpocTpemMurenbHOE YCKOPEHHE

8.8 [TepBriii 3akoH HproToHa

8.9 Bropoii 3akon HetoToHa

8.10 Tpernii 3akoH HeroToHa

8.11 [IpuHUMnD cynepno3uuuu cui

8.12 Cuna ynpyrocrtu. 3akoH ['yka

8.13 Cuna TpeHusi: cuiia TPeHUs CKOJIbKEHUs, CUJIa TPEHUS TOKOS,

Jpyrue BUBI TPEHUS

8.14 Cuna TsKECTH M 3aKOH BCEMUPHOTO TSATOTEHUSI. Y CKOPEHHE




CBOOOIHOTO MAJICHUSA

8.15

JBuxenue ninanet Bokpyr Connua. IlepBast kocMuueckas
ckopocTb. HeBecomocTs U neperpysku

8.16

PaBHOBecue maTepuanbHON TOUKUA. AOCOIIOTHO TBEPJIOE TEJIO

8.17

PaBHOBECHE TBEPAOIO TENA C 3aKPEMIIEHHON OChIO BPALLICHHUSL.
MowmeHT cunsl. LleHTp TsKECTH

8.18

HNmnynsc Tena. 3smMeHeHne nMmynsca. MMiynbe cuiibt

8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

PeakTtuBHOE nBUKEHUE

8.21

Mexanudeckas paboTa U MOITHOCTh

8.22

Pabora cun tsxecTH, ynpyroctd, TpeHust. CBsI3b SHEPTUU U
paboThI

8.23

HOTGHHI/I&J’IBHaﬂ 3Hepm;1 TEJIa, HIOOHATOTO HAL HOBerHOCTBIO
3emiu

8.24

[ToTeHnmanpHas SHEPIUs CHKATON MPYKUHBI

8.25

Kunernueckas sHeprus. Teopema 0 KHHETUUECKOW SHEPTUU

8.26

3aKOH COXpaHEHHSI MEXaHUYECKOW dHEPruun

8.27

[IpakTrueckue paboOTHI:

Onpenenenue cpeHeil CKOPOCTH CKOJIBKEHUS OpycKa WK
JBUKEHUS IIapHKa N0 HAKJIOHHOM miockocTu. Onpesenenue
YCKOpEHUS TeJla MPU PaBHOYCKOPEHHOM JABMKEHUU IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU
PaBHOYCKOPEHHOM JBM)KEHHH 0€3 HauaJIbHOM CKOPOCTH.

HpOBepKa TUINOTE3bI. €CIIU IPHU PABHOYCKOPECHHOM JBUKXCHUN
0e3 HavaabHOMI CKOPOCTH ITYTU OTHOCATCS KaK pAd HCUCTHBIX
quceil, TO COOTBETCTBYIOIIHEC ITPOMCIKKYTKH BPCMCHU
OJHMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT
CHJIBI HOpMaJIbHOTO JaBiieHus. OnpeneneHue koddduinenta
TPEHMSI CKOJIbXKEHUsL. OIpeieleHne JKECTKOCTH NIPYKUHBI.
Omnpenenenne pabOThl CHIIBI TPEHUS TIPU PABHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTAIbHON IIOBEPXHOCTH.
Omnpenenenue paboThl CUIIBI YIIPYTOCTH P MOABEME I'py3a C
UCIIOJIb30BaHUEM HETOJIBH)KHOTO U MOBMIKHOTO OJIOKOB

8.28

du3nyeckue SBJICHUS B IpUPOAC: MPUIINBBI U OTJIUBHI,
JABHKXCHUC ITJIIAHET ConHeyHOH CUCTCMBbI, pCAKTUBHOC




ABUIKCHUC )KUBBIX OPIraHU3MOB

8.29

TexHuyeckue yCTpoicTBa: CliuIOMETpP, JaTYMKH TOJIOKEHHUS,
paccTOsIHUA U YCKOPEHHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 11 BOJIHBI

9.1

KonebarenbHoe apmxenne. OCHOBHbBIE XapaKTEPUCTUKU
KoJ1e0aHUI: IeproI, 4acToTa, aMIUIUTYy1a

9.2

MareMaTtnueckuii 1 IpyKMHHBIN MasTHUKH. [IpeBpamienue
SHEPrUM Npu KoseOaTeIbHOM JABUKEHUU

9.3

3aryxarouiue kojedanus. BeiHyX/IeHHbIE KOJIeOaHus.
Pe3onanc

9.4

Mexannueckue BoJHbI. CBOIiCcTBAa MEXAaHUYECKUX BOJIH.
[IpoonbHEIE M TOTIEpEYHBIE BOJIHBI. J[JIMHA BOJIHBI U
CKOPOCTb €€ pacinpoCTpaHeHusi. MeXaHUu4eCKre BOJHbBI B
TBEPJOM TeJI€, CEICMUYECKUE BOJIHBI

9.5

3ByK. ' poMKOCTB 1 BBICOTA 3BYKa. OTpakeHUE 3ByKa

9.6

Nudpa3Byk u yabTpa3Byk

9.7

[IpakTrueckue paboOTHI:

Ornpenenenne 4acTOTHI U TIEPUO/Ia KoJieOaHU
MaTEMaTUYECKOTO MAasATHUKA.

Ornpenenenre 4acTOThI U TIepHoia KoJieOaHUH TPYKUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCUMOCTHU NIepHoa KojebaHui
MOJIBELICHHOTO K HUTH Tpy3a OT AJMHBI HUTHU. VccnenoBanue
3aBUCHUMOCTH NIeproia KojaeOaHul NPYy>KUHHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka He3aBUCHMOCTH MepHoa KojJebaHun
rpy3a, MOJBEUICHHOTO K HUTH, OT MacChl TPy3a U KECTKOCTU
npyxussl. I3Mepenne yckopeHus CBOOOHOTO MaeHUs

9.8

dusnyeckue SBICHUS B NpUPOAEC: BOCIIPUITHE 3BYKOB
JKUBOTHBIMH, 3C€MJICTPACCHUC, celicMHUYecKue BOJIHbI, TYHAMH,
3X0

9.9

TexHudyeckne ycTponcTBa: 9X0JIOT, UCIIOJIb30BAHNE
yIbTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJEeKTPOMAarHUTHOE MoJie. DIEKTPOMArHUTHBIE BOJIHBI.
CBoHCTBA JIEKTPOMArHUTHBIX BOJIH

10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH

10.3 DrnekTpoMarHuTHas npupojaa cBeta. CKopocTh CBeTa.




BoJHOBEIE CBOIiCTBa CBETa

10.4 [IpakTnueckue pabOThI:
W3yuenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
MOOWIBHOTO TenedoHna

10.5 ®dusndecKkue SBICHUS B IPUPOJIE: OMOJIOTHIYECKOE JIEHCTBHE
BUIMMOTO, YAbTPAa(pUOIETOBOTO U PEHTT€HOBCKOTO
M3JIYyYEHUI

10.6 TexHuyeckue ycTpoicTBa: UCHOIb30BAaHUE
AJIEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBSI3H

11 CBETOBBIE SABJIEHUA

111 JlyueBas monens ceera. MictouHuky cBeta

11.2 [IpsimonuHelHOE pacpoCTpaHEHHUE CBETA

11.3 OTtpaxenue cBera. [110ckoe 3epkano. 3akoH OTpaKEHHUST CBETA

11.4 [Ipenomnenne cBeta. 3akoH npenomieHus ceera. [loaHoe
BHYTpPEHHEE OTpa’keHHE CBETa

11.5 Jlunza. Xon ydeit B TuH3E

11.6 Onrtuueckas cuctema GoToanmapara, MUKpOCKOIIa U
TeJecKona

11.7 ['na3 xak onrtuyeckasi cuctemMa. ban3opykocTs u
JAIbHO30PKOCTh

11.8 Paznoxxenue Genoro ceeta B criektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTpaJbHBIX IIBETOB. Jlucnepcus ceeta

11.9 [IpakTrueckue pabOTHI:

I/ICCJ'IG,Z[OBaHI/Ie 3aBUCHUMOCTH YI'JIa OTPAXKCHHA CBETOBOT'O Jiyda
OT yrJjia ImagcHu4.

I/ISY‘IGHI/IC XApaKTCPHUCTUK I/1306pa)KeHI/I${ npeamMcETa B IIJIOCKOM
3CPKaJcC.

HccnenoBanue 3aBUCUMOCTU yriia mpeJIoMJICHUsI CBETOBOTO
JIyda OT yrJjia IaJICHUSA Ha T'PaHULIC «BO3AYX - CTCKIIO».

[Toyuenue n300paxeHuii ¢ MOMOIILI0 COOMpArOIIe JTHH3BI.

Onpenenenne GOKYCHOTO PAaCCTOSIHUS U ONTHYECKON CHITBI
coOuparoriei TUH3BIL.

OmnbITH IO Pa3JI0KCHUIO Oenoro ceera B CIICKTD.

OmnbITH IO BOCIIpHUATHUIO IBETA TPCIMETOB IIPU UX




HaOJIIOIEHUH Yepe3 BETOBbIE (PUIBTPHI

11.10

®duznueckue sBiIeHU B npupoae: 3atMenus ConHua u JlyHsl,
I[BETA TEJI, ONITHUCCKUE siBJIeHUsS B atMocdepe (1BeT HeOa,

pedpaxius, paayra, MEPax)

11.11

TexHuueckue ycTpoucTBa: 0YKH, IEPUCKOT, (hoToarapar,
OIITHYECKHE CBETOBOIBI

12

KBAHTOBBGIE SABJIEHUA

12.1

OmneiTel Pezepdopaa u manerapHast Mozens atoma. Mojienb
aroma bopa

12.2

Hcenyckanue u norniomeHre ceera aromom. KBaHTEI.
JInnenyaTele CIIEKTPHI

12.3

PagnoaxktuBHOCT. Anb(a, 6eTa- u raMMa-u3IydeHus

12.4

Crpoenue aroMHoOro siapa. HykionHas Moienbs aTOMHOTO
anpa. M3zoTonsl

12.5

PannoaktuBHbie peBpanienus. [lepuoa momypacmana
ATOMHBIX SITIEP

12.6

SnepHbie peakiyu. 3aKOHbI COXpPaHEHUS 3apsI0BOTO U
MacCOBOT'O YHUCEIl

12.7

DHeprus cBsI3U aTOMHBIX sijiep. CBsA3b MacChl U SHEPTUU

12.8

Peakuuu cuntesa u nenenus saep. MICTOUHUKY SHEPTUA
CoumHIia ¥ 3Be3]11

12.9

Snepnas sHepretuka. [{elicTBue paguOaKTUBHBIX U3JIYYEHUN
HAa >KMBbIEC OPTaHU3MBbI

12.10

[TpakTrueckue pabOTHI:

Ha6J’IIO,Z[eHI/Ie CIUIOIITHBIX W JTMHEHYAThIX CIICKTPOB
H3JIIYUCHUA.

HccretoBanye TPEKOB: H3MEPEHUE DHEPTUHU YaCTHIIBI 110
TopMO3HOMY TiyTH (110 poTOTrpadusim).

N3mepenue pagnoaktuBHoro ona

12.11

duznyeckue SBJICHUS B Ipupoae. €CTECTBEHHBIM
paHHOaKTHBHLIﬁ q)OH, KOCMHUYCCKHUC JTYUH, paAHUOAKTHUBHOC
N3JITYUCHUC TPUPOAHBIX MUHEPAJIOB, JIeicTBUe
paaAnOaKTUBHBIX I/ISJ'Iy‘leHI/Iﬁ Ha OpraHu3M 4€JI0BCKa

12.12

Texnnuueckue YCTpOﬁCTBa: CIICKTPOCKOII, I/IHI[I/IBI/II[yaJ'IBHHﬁ
AO3UMCTpP, KaMEpa Bunscona




IIposepsiembie HAa OI'D o pusuke

TpedoOBaHusA K pe3yabTaram ocBoeHusa OOII
000

Jlns poBeenns OI'D 1o usuke ucnob3yercs nepedeHsb (KoauduKaTop) mpoBepseMbIX
TpeboBanuii k pe3yiabTaram ocBoeHUss OOIT OOO u nepeyeHb JIEMEHTOB COICP KAHHSL.

Iepeuens (koaupukaTop) NpoBepsieMbIX TPedOBaHUIi K pe3yabTaTam ocBoenusi QOIT
000

Kon IIpoBepsiemble TPeGOBaHUS K MPEeAMETHBIM pe3yJbTaTaM 0a30BoOro
MPOBEPSIEMOro | YPOBHSI OCBOEHHUsI OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOTO
TpeOoBaHusi | o0wero odpazosanus Ha ocHose PI'OC

[Tonumanue posu GU3MKHU B HAYYHOH KapTHHE MUpa; cHOPMHUPOBAHHOCTH
0a30BBIX IPECTABICHNUN O 3aKOHOMEPHOW CBSI3H U TIO3HABAEMOCTH
SBJIGHUH MPUPOJIBI, O POJIU IKCIIEpUMEHTA B GU3UKE, O
cucTteMooOpasyromiel posi PU3NKH B Pa3BUTUH €CTECTBEHHBIX HAYK,
TE€XHUKH U TEXHOJIOTHUH, 00 3BOTIONNHN (PU3NYECKUX 3HAHUN U UX POJIH B
LIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTUHE MUPA, O BKJIAJE POCCUNUCKUX U
3apyOCIKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE TTPOIIECCOB
OKPY’KaIOILIEr0 MUpPA, Pa3BUTHE TEXHUKH U TEXHOJIOTHMA

3HaHMs O BUaX Marepuu (BEIIECTBO M T0JIE), O ABUKCHUH KaK CIOCO0e
CYILIECTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOM TEOPUHU CTPOCHHUS
BEIIIECTBA, O (PU3UYECKOM CYIITHOCTH SIBICHUHN MPUPOIbI (MEXaHUYECKHX,
TETJIOBBIX, JJICKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHUE Pa3jInvaTh SBICHUS
10 OITMCAHMIO X XapaKTePHbIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SIBIICHUE, YMEHUE paclo3HABATh
IPOSBIICHUE U3YYCHHBIX (PU3NYECKHUX SBJICHUI B OKPYXKAIOLIEM MUDE,
BBIJICIISISL UX CYIIECTBEHHBIE CBOMCTBA (PU3HAKH)

Bnagenue ocHoBamMu MMOHSTUHHOTO armapara 1 CUMBOJIMYCCKOI'O A3bIKa
(I)I/ISI/IKI/I H UCIIOJIb30BAHHEC UX IJIA PCHICHUSA y‘le6HHX 3aJ1a4; YMCHHUC
XapaKTCPHU30BaATb CBOMCTBaA TCII, (1)I/I3I/IIIGCKI/IC SIBJICHUS U IIPOLCCCHI,
HCIIOJIb3YsL Q)YHﬂaMCHTaHLHLIe H SMITUPHUYICCKHEC 3aKOHbI

YMeHue onuchIBaTh HN3YYCHHBIC CBOMCTBA TE€I U (1)I/I3I/I‘IGCKI/IG SIBJICHHA,
HCIIOJIb3Ys q)I/I3I/I‘IeCKI/IC BCIIMYHHBI

Brnanenune ocHoBaMH METOJIOB HAyYHOTO MO3HAHUS C YYETOM COOJIIOJICHUS
npaBui 0€30MacHOTo Tpyaa: HabMoAeHne (PU3NYECKUX SBIICHHIM:

5 YMCHHE CaMOCTOATCIIBHO CO6I/IpaTL SKCIICPUMCHTAJIbBHYKO YCTAHOBKY M3
JaHHOTO Ha60pa O60pyI[OBaHI/I$I IO MHCTPYKIUH, OITUCBIBATH X0/ OIIbITa U
3aIIMCBIBATD €TI0 PC3YyJIbTAThI, (I)OpMy.III/IpOBaTL BBIBO/IbI,

MPOBCACHUC MTPAMBIX U KOCBCHHBIX I/ISMCpCHI/Iﬁ (I)I/ISI/ILICCKI/IX BCJINYUH.




YMEHHE IIJIaHUPOBATh U3MEPEHHUS, CAMOCTOSITEILHO COOMPATh
9KCIEPUMEHTAJIbHYIO YCTAHOBKY 110 MHCTPYKIIMH, BBIYUCIISATh 3HAUCHHUE
BEJIMYMHBI U aHAJIU3UPOBATH I0JyUYEHHBIE PE3YIbTAThl C YUETOM 3a/laHHOM
HOTPEIIHOCTH PE3YIbTATOB U3MEPEHNUH;

IIPOBEICHNUE HECIIOKHBIX IKCIIEPUMEHTAIbHBIX UCCIIEOBAHUN;
CaMOCTOSITENIBHO COOMPATh FKCIIEPUMEHTAIbHYIO YCTAHOBKY U IIPOBOJIUTH
VICCJIEIOBAHME 110 UHCTPYKLUH, IIPEACTABIIATH MOJyYEHHBIE 3aBUCUMOCTH
(U3NYEeCKNUX BETMYMH B BUJIE TaOIHIl ¥ rpa)uKOB, YUUTHIBATH
MIOTPEIIHOCTH, JI€JaTh BBIBOBI 110 pe3yIbTaTaM UCCIEA0BaHUS

[MoHnMaHue XapaKTEPHBIX CBOMCTB (M3MYECKUX MoJesel (MaTepraibHas
TOUKa, a0COJIOTHO TBEPAOE TEJI0, MOAEIH CTPOCHHUS ra30B, XKUIKOCTEN U
TBEPJBIX TeJ, IUNIAHETApHAsI MOJEIIb ATOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO
S7pa) U YMEHUE MIPUMEHSITh MX VI 00bICHEHUS (PU3NIESCKUX TPOILIECCOB

YMeHne o0bsICHATh (PU3NYECKHE MPOIIECCHl U CBOWCTBA TEJI, B TOM YUCIIE U
B KOHTEKCTEC chyauHﬁ MMPAKTUKO-OPUCHTHPOBAHHOT'O XapaKTepa, B
YaCTHOCTH, BBIABJIATE NPUYIUHHO-CICACTBCHHLBIC CBA3U U CTPOUTH
00BsICHEHUE C OTIOPOM Ha N3y4EHHBbIE CBONCTBA (PM3NYECKUX SBJICHUH,
(u3nyecKkue 3aKOHbI, 3aKOHOMEPHOCTH U MOJEITTU

YMeHue peniath pacueTHbIe 3a/1auu (Ha 6ase 2 - 3 ypaBHEHHUIT), HCIOB3YS
3aKOHBI U )OPMYJIBI, CBS3BIBAIOIINE (PU3NICCKHE BEIIMIHHBI, B YaCTHOCTH,
3aIMCBIBATh KPATKOE YCIOBUE 3a/1auH, BBISBISTh HEJOCTAIONINE TAaHHBIE,
BBIOMPATh 3aKOHBI U (POPMYITBI, HEOOXOIUMBIE JIJISl €€ PEIICHNUS,
WCTIOJIh30BaTh CIIPABOYHBIC JIaHHBIC, IPOBOIUThH PACUETHI U OLICHUBAThH
PEATUCTUYHOCTH MOJTYYCHHOTO 3HAYCHUS (PU3MUECKON BEJTMUUHBI, YMCHHE
OTIPENIENATh Pa3MEPHOCTh (PU3MUECKON BEITMYMHBI, TOTYICHHOH MPH
peIIeHUH 33aa9u

VYmenune XapaKTCpU30BaTh IIPUHIUIIBI I[CP'ICTBHH TEXHHUYCCKHUX YCTpOﬁCTB, B
TOM 4HCJie OBITOBBIX HpI/I60pOB, W IMMPOMBIIIJICHHBIX TEXHOJIOTHUYCCKUX
IIPOLECCOB 110 UX OIMMUMCAHUIO, UCIIOJIB3Ys 3HAHUSA O CBOMCTBAxX (l)I/ISI/I‘IeCKI/IX
SIBJICHUH B HGO6XO,Z[I/IMBIC (bHSquCKHe 3aKOHOMEPHOCTHU

10

YMeHHE HCTIOJIb30BaTh 3HAHUS O (PM3HYECKHUX SIBJICHHUSAX B TIOBCEAHEBHOM
YKU3HU 7151 00ecrieueHrs 0€301MacHOCTH MTPH OOpaIleHUH ¢ OLITOBBIMH
npubOpaMH U TEXHUYECKHUMHU YCTPONUCTBAMHU, COXPAHEHUS 3I0POBbS U
COOJIFOJICHHSI HOPM 3KOJIOTHYECKOTO TIOBEJICHHS B OKPYXKAFOIIEH cpejie;
OHMMAaHHE HEOOXOUMOCTH MIPUMEHEHHUS JOCTHKCHUIH (PU3UKH U
TEXHOJIOTHH JIUIsl palldOHAILHOTO MPUPOIOIIOJIE30BaHHUS

11

OmnbIT Noucka, Mpeodpa3zoBaHus U NMpeICTaBIeHUs HHDOpMaIK
(U3NYECKOTo COZIEP KaHUs C UCTIOIb30BaHUEM HUH(POPMAIIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh JOCTOBEPHOCTh
HOJy4eHHOU MH(pOpMalMK HAa OCHOBE UMEIOLIUXCS 3HAHUN U
JIOTIOTHUTEIbHBIX UICTOYHUKOB; YMEHHUE MCIIOJIb30BaTh IPU BBINOJIHEHNN
y4eOHBIX 33/1aHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATypy PU3UIECKOTO
COJIep’KaHus, CIIPABOYHbIE MATEPUAIIbI, pECYpPChl c€TH MIHTEpHET; BiaaeHue
0a30BBIMH HaBBIKaMU IIpeoOpa3oBaHusl MH(GOPMAIMH U3 OJTHOW 3HAKOBOU
CHCTEMBI B JIPYT'yI0; YMEHHUE CO3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U




YCTHBIC COO6H.[€HI/I$I Ha OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKUX NCTOYHHUKOB

Ilepeuyenn 3j1eMeHTOB cofepkaHusi, NpoBepsieMblx Ha OI'D no gpusuke

Ko .
1 ITpoBepsieMblii 3J1eMeHT CO/IepKAHUS
1 | MEXAHUWYECKUE ABJIEHUA
11 Mexanundeckoe aBrkeHne. MatepuanbHas Touka. Cuctema orcuera. OTHOCUTEIBHOCTD
" | IBIOKEHUA
19 PaBHOMEpHOE U HepaBHOMEpHOE JBIbKeHHE. CpemHsist CKopocTs. Dopmyina aist
" | BBIUMCIICHHS Cpe/iHeH cKopocTH: V = S/t
PaBHOMEpHOE MPSIMOJIMHENHOE IBIKEHIE. 3aBUCMMOCTh KOOPANHATHI TeJla OT BPEMEHH
B CIIydae pPaBHOMEPHOTO TMPSIMOJIMHEHHOTO [BIKCHHUS:
L]
1.3 4
|
s E - [ [:I u j
Ii
I'paduiku 3aBUCUMOCTH OT BPEMEHH JJIsl IPOCKIIMU CKOPOCTH, MPOCKIMH ITIePEMELICHHS,
MYTH, KOOPIMHATHI IPY PABHOMEPHOM IPSIMOJIMHEHHOM JIBIYKCHUH
3aBHCUMOCTh KOOPJIMHATHI TeJla OT BPEMEHH B ClIy4ae PaBHOYCKOPEHHOT'O
HPSMOJIMHEHHOTO JIBUKCHHUS:
t 2
1.4

X(t) =X, +00xt+ax'7

q)OpMy.]'ILI U TIPOCKIUHU IIEPEMCIICHU A, ITPOCKIUN CKOPOCTH U MPOCKINU YCKOPCHUS
IIpHU paBHOYCKOPECHHOM HpﬂMOHHHeﬁHOM JBU)KCHUU.




2

SI(I}=uﬂr_‘_-r+ax-%

“"‘}:r:"i‘!“::l =Upy T4, -1,

-

a.(f)=canst,

B A

i . il =-"J.
U:.T L"'1.‘|r "'ﬂ:rsrr

I'pacduku 3aBUCUMOCTH OT BpEMEHH JIJIsl IPOEKIUU YCKOPEHHUS, TPOEKIIUU CKOPOCTH,
MIPOEKIINH MepEMEIEHUs, KOOPAUHATHI IPH PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JBUKECHUI

1.5

CBoOoHoe nagenue. opMyibl, OMUCHIBAIOIINE CBOOOAHOE MaICHUE TeJa 10
BEPTHKAIH (IBIKEHHUE TEJIa BHU3 MIIH BBEPX OTHOCHTEIHHO TIOBEPXHOCTH 3EMIIN).
I'pacduku 3aBUCUMOCTH OT BpeMEHH 7151 IPOEKIIUU YCKOPEHHUS, TPOEKIIMU CKOPOCTH U
KOOPAMHATHI ITPU CBOOOTHOM TAJCHUH TeJIa 110 BEPTHKAIH

1.6

CKOpOCTB PAaBHOMEPHOI'O ABUKCHUS TEJIA 110 OKPYKHOCTH. HaHpaBHeHI/IC CKOPOCTH.

dopmyna sl BBIYHCICHUS CKOPOCTH Yepe3 paanyc OKPY>KHOCTH U TIEPHOJT
oOparieHus:




ELES
T

LentpoctpemutensHOe yckopeHue. HampapieHne eHTpOCTPEMUTENFHOTO YCKOPEHHUS.
dopmyna st BRIYHCICHUS YCKOPEHUSI:

_ Y
R

c]DOpM}/J'IEl, CBA3bIBarolasA nepuoa U 4aCtoTy O6paI_I_ICHI/ISI:




T

1

1.7

Macca. ITnotHocTh BemecTBa. @opmyiia Il BBIYUCICHHS TITIOTHOCTH:

F

1.8

Cuna - BCKTOPHAsA (I)I/ISI/ILIGCKaH BeanunHa. CIOXKEHUE CUI




1.9

SIBnenue nnepuuu. llepseiii 3akoH HeroToHa

11

Bropoi1 3akoH HeroTona:

= /N -

CoHanpaBlIeHHOCTh BEKTOPa YCKOPEHUS Tejla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEJO

11

Bzaumopericteue ten. Tpetuit 3akoH HeroToHa:

11 — _'Fi—}l

11

TpeHI/Ie ITIOKOs U TPCHUEC CKOJIbXKCHH. CDopMyna JJIs1 BBIYUCIICHUA MOOYJIA CUJIbI
TPEHU CKOJILKCHUS

=l-.

1.1

Jepopmarnus Tena. Ypyrue u Heynpyrue aepopMaiui. 3aKoH YIpyroi aepopMaruu
(3axon I'yka):




F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOTO TATOTCHUS

My -1 A
F=0G. 1 —

11 o

4
Cuna TspKecTd. Y CKOpeHue CBOOOIHOTO TaACHMS.
dopmyna JUIsl BBIYUCICHUS CUJIBI TSHKECTH BOJIM3H MOBEpXHOCTH 3emun: F = mg.
JBwxenue mianet Bokpyr Connua. [lepsas kocmudeckasi ckopoctb. HeBecomocTs u
eperpy3ku
Nmmynsc Tena - BekTopHas (u3nueckas BeIUYHHA.

el
11 "
S "

I/IMHYJ'ILC CHCTEMEI Tej. M3MeHeHue HUMITYJIbCA. I/IMHy.TIBC CHIJIbI




11

3aKOoH COXpaHEHUs UMITYJIbCa JJIsl 3aMKHYTOM CUCTEMBI TEIl:

D=+, Uy =const

PeaxkTnBHOE IBIKEHIE

1.1

Mexannueckast pabota. @opMyna Al BBIYUCICHUs paOOThI CUJIBL:

A=Fsoosd

Mexannueckas MOITHOCTD.




11

Kunernueckast v noreHumanbHas sHeprus. Gopmyna A BBIYMCICHUS KHHETHYECKOM
SHEPTUH:

=Y
2

TeopeMa o kuHeTnueckoit s3Heprun. opmysna AJisi BBIYUCIECHUS TOTEHIUAIBbHOU
SHEPruM Tela, MOJHATOro HaJl 3eMJIei:

= mgh

1.1

MexaHnndeckas SHEpPrus.

E=E.+E




3aKOH COXpaHEHMsI MEXaHU4eCKOoW sHepruu. PopMyia s 3aKOHA COXPaHEHUs
MEXaHMYECKOM SHEPTHH B OTCYTCTBUE cui TpeHusi: E = const.

[IpeBpanieHne MEXaHM4ECKON SHEPIUU IIPU HAIMYUU CUJIBI TPEHUS.

1.2

[TpocThie MEXaHU3MBI. «30JI0TOE MTPABHIIO» MEXAHUKH.
Peruar. Moment cwist: M - Fl.

YcnoBue paBHOBeCHs pplyara:

M +M, +...=

[TonsmxHbIH 1 HeNOABWKHBIN 0s0ku. KITJ[ mpocThIx MEeXaHU3MOB:

“Aﬂﬂﬂé‘-ﬁﬂﬂ.ﬂ

‘%rpﬂqem A

1.2

Z[aBJ'IeHI/Ie TBEPAOIro TeEJa.

cDOpMYJ'Ia JUIs1 BBIYMCIICHUS JABJIICHUS TBEPAOIO TEIa:




d
<

JaBnenue raza. AtmocdepHOe 1aBlICHHE.
lMunpocratuyeckoe qaBieHUe BHYTPH KUIKOCTH.

®opmyna JUIsl BBIYUCICHUS TABJICHUS BHYTPU KUIAKOCTHU:

p=pgh+p_.,

1.2

3axoH [lackans. I'mapaBinudeckuii npecc

1.2

3akoH Apxumezna. @opMyia A ONPECIICHUS BHITAIKUBAIOIIEH CUJIBI, ACHCTBYIOIIEH
HAa TEJIO, MIOTPYKEHHOE B JKUIKOCTb WJIU ra3.




VYcnosue miaBanus tena. [inaBanue cyoB ¥ BO3yXOIUIaBaHUE

1.2

Mexanudeckue KojiebaHusi. AMIUTUTY/Ia, IEPHOJT U YacToTa Kojebanuii. Dopmyina,
CBSI3BIBAIOIAS YACTOTY W MEPUOJT KOJICOaHUI:

1.2

MareMaTtnueckuii 1 IpyKMHHBIN MasTHUKU. [IpeBpanienue snepruu rnpu
KoJ1e0aTeIbHOM JABHKEHUN

1.2

3aTyxa10mHe KoJIeOaHMUS. BBIHY)KJIGHHLIG koJieOanus. Pe3oHanc

1.2

MexaHu4ecKrue BOJIHEI. HpOI[OJ'ILHLIe U MOINICPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb
PacipoCTpaHCHUS BOJIHEIL.




A=U:

1.2

3Byk. ['poMKOCTB U BhICOTa 3ByKa. OTpaskeHrEe 3BYKOBOM BOJIHBI HA TPAHUIIE JIBYX
cpen. IHppa3Byk U ynbTpa3ByK

1.2

[IpakTrueckue padboThI

N3mepenue cpenHel MIIOTHOCTH BEIIECTBA; ApXUMEIOBOM CHIIBI; )KECTKOCTH NPYKHHBI;
K03 duIMeHTa TPEeHUsI CKOJIBKEHUS; pa0OThI CHIIbI TPEHUS, CUJIBI YIIPYTOCTH; CpeIHEeN
CKOPOCTH JIBIKEHUSI OpycKa 10 HAaKJIOHHOM MJIOCKOCTH; YCKOpPEHUs OpycKa Mpu
JBUKEHHUH 110 HAKIIOHHOM IMJIOCKOCTH; YaCTOTHI M [epHo/Jia KoJieOaHHi
MaTeMaTH4eCKOro MasTHUKA; YaCTOTHI U Mepro/ia KoieOaHuil Npy>KWHHOTO MasTHHUKA,
MOMEHTA CUJIbI, AEUCTBYIOIIETO Ha phlyar; paboThl CUJIbI YIPYTOCTH MPH MOAbEME
rpy3a Cc MOMOIIbIO HETIOABMKHOTO OJI0KA; pabOThI CUIIBI YIIPYTOCTH MPHU MOIbEME Ipy3a
C TIOMOIIIBIO MOJBMYKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIBI OT 00beMa MOTPY>KEHHOUM YacTH Teja
U OT IUIOTHOCTH XHUJAKOCTH; HE3aBUCUMOCTH BBITAJIKHBAIOIICH CUIIBI OT MAaCChI TENa,
CHWJIBI TPEHUS CKOJIbXKEHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHUS U OT poJia MOBEPXHOCTH;
CWJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPY>KUHE, OT CTENeHH JIehOpMalluu IPY>KUHBI,
YCKOpEHHsI OpycKa OT yriia HaKJIOHA HAIPaBJISIONICH; epruoa (4acToThl) KoJieOaH i
HUTSHOTO MasiTHUKA OT JJIMHBI HUTH, TIepro/ia KoJIeOaHH NMPyKUHHOTO MasiTHUKA OT
Macchl Ipy3a U )KECTKOCTH IPYKUHBI; HCCIIEA0BAHNE HE3aBUCUMOCTH IepHoa
KoJieOaHUi HUTSHOTO MasgTHUKA OT Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS
phIuara

1.3

dusznueckue IBICHUS B IpUpoAec: NPUMEPHI ABMKCHHUA C pa3JIMYHBIMH CKOPOCTSIMH B
’KMBOY M HEKUBOM IIpupoac, HeﬁCTBHe CUJIbI TPCHHUA B ITPHUPOJAC U TCXHUKE, IIPUIIUBBI U
OTJIMBBI, ABMKCHHUC I1JIAHCT ConHeyHou CUCTCMBbI, PCAKTUBHOC ABMIKCHHUC JKUBBIX
OpPraHru3MOB, pbldaru B TCJIC YCJIOBCKA, BJIMAHUC aTMOC(l)epHOI‘O JaBIICHUS HA YKUBOM
OpraHu3M, IiaBaHue pLI6, BOCIIpHUATHUEC 3BYKOB JKUBOTHBIMU, 3EMJICTPACCHUC,
CENCMHYECKHE BOJIHEI, oyHaMH, 5X0

1.3

TexHuueckre ycTpoucTBa: CIUIOMETP, TaTUYMKHU MOJIO0KEHUS, PACCTOSHUS U

YCKOpEHUS!, JMHAMOMETD, TIOIIIUITHUKH, PAKEThI, pblyar, MOABUKHBIN 1 HETIOABIKHBIH
OIIOKH, HAKJIIOHHAS TUIOCKOCTb, MMPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOIIHUECS COCYIbI,
YCTPOMCTBO BOJOIPOBOAA, THAPABIMUECKUN TTpecc, MaHOMETp, 0apoMeTp, BEICOTOMED,
MOPITHEBOM HACOC, apPEOMET], AXOJIOT, UCIIOIH30BAHKE YIBTPA3BYKa B OBITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA




2.1

OCHOBHBIE TT0JIOKEHUS MOHGKYJISIpHO-KHHeTI/IquKOﬁ TCOpHUU CTPOCHHUA BCIICCTBA.
Mogenu TBEpAOTO, )KUAKOTO U Ia3000pa3HOTo coCTOAHUM BemecTsa. Kpucraninueckue
1 aMop(QHBIE Tena

2.2

JIBmxkenue yactull BemecTBa. CBsi3b CKOPOCTH JBMKEHUS YaCTHUIL C TEMIIEPATYpPOi.
BpoynoBckoe nBuxenue, muddysus

2.3

CMauuBaHue u KalmWJIISIPHBIC SABJICHUA

24

TennoBoe pacuIMpeHNe U CKaThe

2.5

TermmoBoe paBHOBECHE

2.6

Buyrpennss sneprus. Pabora u tensonepenaya kak cnocoObl N3MEHEHUsI BHYTPEHHEH
SHEPIUH

2.7

BI/II[I)I TeIUIoNepeaAavYr. TCHJIOIPOBOAHOCTh, KOHBEKIIWS, U3JTY4YCHHUEC

2.8

HarpeBanue un oxnaxaenue ten. KonnuecTBo TemIOTh. Y AenbHas TEMI0EMKOCTD!

O=cml(t,—t,

2.9

3aKoH COXpaHEHHs PHEPTHHU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIUIOBOro OanaHca:

O+0, +..=

2.1

I/IcnapeHHe " KoHJeHcamusa. I3MeHeHne BHYTpeHHeﬁ OHEPTUH B IPOUCCCC UCTIAapCHU A
1 KOHACHCAIIUH. Kunenne JKHUJKOCTH. Y IeIbHas TEIIoTa nap006pa30BaHI/I51: L= Q/m

2.1

BrnaxHocTb BO3yXa

2.1

IInaBnenue u KpucTtajuii3anus. HN3menenue BHYTpeHHeﬁ OHEPIUH 1IPpH IJIABJICHUU U
KpucCTaJllIn3alluu. VY aenpHas TemiaoTa MIaBICHUS.




¢
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2.1 | BuyrpeHHss 25HEprus CropaHusi TOTUIMBA. Y AeNIbHAS TEIUIOTa CTOpaHUs TOIUINBA: ( =
3 |Q/m
2.1 .
4 [Tpunnume! paboTe! TertoBeix aeurateneit. KIT TemmoBoro asuraremns
[IpakTrueckue paboThI
N3mepenue yaenbHOM TETUIOEMKOCTH METAJUTMYECKOTO IIMIMHAPA; KOJTUYECTBA
o 1 | TETUIOTBI, MOJy4eHHOTO BOJIOM KOMHATHOM TeMreparypbl GUKCHPOBAaHHON MacChl, B
é KOTOPYIO OIYILEH HArPeThId HUIHH/IP; KOJIWYECTBA TEIIOThI, OTJAAHHOTO HATPETHIM
UWIMHAPOM, TIOCIIE OITyCKaHMsI €r0 B BOJLy KOMHATHOM TeMIlepaTypbl; OTHOCUTEILHOM
BIIQYKHOCTH BO3/yXa; YAEIbHOU TEIJIOTHI MJIaBieHus Jbaa. MccnenoBanmue nu3sMeHEHUs
TEMIIEPATYPhl BOJIbI MIPU PA3IUYHBIX YCIOBUAX; SIBJICHUS TEIJIOOOMEHA MPH
CMEIITMBAHUH XOJIOJTHOM M TOPsIYei BOJIBI; MPOIecca UCTIapEHUs
21 ®u3nyeckue SBJIECHUS B IPUPOJIE: MOBEPXHOCTHOE HATSAKEHUE U KAWIIISPHBIE SIBICHUS
é B MPUPOJIE, KPUCTAJUIBI B IpUpOJIe, n3nydeHue ColHla, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEes, CHera
21 TexHnueckre ycTpoiCcTBa: KalWUIAPhI, IPUMEPHI UCIIOIb30BAHUS KPUCTAILIOB,
% KUJKOCTHBIN TEPMOMETP, JATUYUK TEMIEPATYPhI, TEPMOC, CUCTEMA OTOILJICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETD, MapoBasi TypOMHA, IBUTATEh BHYTPEHHETO CTOPAHUS
3 | DJIEKTPOMAT'HUTHBIE SABJIEHUA




3.1

OnexTpusanus Teil. J[Ba BUia AIEKTPUUECKUX 3apsiioB

3.2

B3aumoneiictBue 3apspkeHHbIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHEHHS HIEKTPUIECKOTO 3apsa

3.4

Dnektpudeckoe nose. HanpsykeHHOCTh ANIeKTPUYEcKoro mouist. [IpuHimn
CYIEPIIO3UIMH dICKTPHUCSCKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu snekrpruueckux 3apsaaoB. [JeficTBre 31EKTPUYECKOTo NO0JI Ha
JNEKTpUYECKUe 3apspl. [IpOBOMHUKH U TUAIIEKTPUKU

3.6

[TocTostHHBIN 2NeKTpUYeCcKuid TOK. JlericTBusl snekTpruyeckoro Toka. Cuia Toka.
Hanpsixenue.

I=qg/t,U=AN]

3.7

SHGKTPI/ILIGCKOG COITPOTUBJICHUC. YaeapHOE 3JICKTPUYECCKOE COIPOTHUBIICHUC.

R =pl/S

3.8

3akon Oma Juis ygactka snektpudeckoit renu: | = U/R

3.9

[TocnenoBarenbHOE COEAMHEHNE TPOBOTHUKOB!
'=U,+U,. R R

r— ] e [ | L] —
I, =1,: U=U,+U,: R=R+R
. F .

[TapannensHoe coeJMHEHHE TPOBOJHUKOB PAaBHOTO COMPOTUBIICHHUS:

U =Uy:I=1,+I;R==3,

j

-

CMeniaHHbIe COCAUHCHUS ITPOBOJHUKOB

3.1

PaGora u momHOCTS Anektpudeckoro Toka. A = Ult, P = Ul

3.1

3akoH Jlxoyns - Jlenna:




-
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3.1 | OmeIT DpcTena. MarHuTHOE 10JI€ IPSIMOTO MTPOBOTHUKA C TOKOM. JIMHIM MarHUTHOMN
2 | MHAYKIUU
3.1 .
3 MaruuTtHoe 1noJjie NOCTOSHHOTO MaruuTa. BzanMoelicTBre MOCTOSHHBIX MarHUTOB
3.1 .
4 JleiicTBre MarHUTHOT'O MOJIsE HA POBOJIHUK C TOKOM
3.1 .
5 OnbiTel @apajes. SABneHne 35eKTpoMarauTHoM nHAyKuu. [Ipasuno Jlenma
[IpakTrueckue padboThI
W3Mmepenne 311eKTpUIecKOro CONMPOTHUBIIEHUS PE3UCTOPA; MOIIHOCTH YJIEKTPUYECKOTO
TOKa; pabOThI JTEKTPUUECKOTO TOKA.
31 HccreroBanye 3aBUCUMOCTH CHIIBI TOKa, BO3HUKAIOLIETO B ITPOBOTHHUKE (PE3UCTOPBI,
é JaMII0YKa), OT HAIPSDKCHUSI Ha KOHIaX MPOBOIHHKA; 3aBUCHMOCTH COTIPOTHBIICHHS OT
JUIMHBI TIPOBOIHUKA, IUIOIIAIN €0 TIONEPEYHOr0 CEYEHMS U YAEIbHOTO
COIIPOTHBJICHUS.
IIpoBepka npasuia Ui 2JIEKTPUYECKOTO HANPSDKEHUS TP TOCIIEI0BATEIEHOM
COCIMHEHUH NPOBOIHUKOB; IIPABWJIA JUISL CHUJIBI DJIEKTPUUYECKOTO TOKA IIPU
napauieIbHOM COCIMHEHUH ITPOBOIHUKOB (PE3UCTOPHI U JTAMIIOYKA)
31 dusnuecKue sIBIEHUs B IPUPOJIE: IEKTPUUECKHUE SIBJICHUS B aTMocdepe,
% 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE MoJIe 3eMJIH, Apeild MoJIt0coB, poib
MarHUTHOTO NOJIS [Vl )KU3HU Ha 3eMIle, OJIIPHOE CUSTHUE
TexHudeckne ycTponcTBa: AIIEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETYUK
3.1 | a1eKTpUUEcKOil SHEPTUH, HIEKTPOOCBETUTENbHBIE PUOOPHI, HarpeBaTebHbIE
8 |anekrponpuOOps! (IPUMEpBI), MEKTPHYESCKUE TPETOXPAHUTEINH, AIEKTPOMATHUT,
IEKTPOABUTaTENb IOCTOSHHOTO TOKA, TEHEPATOP IMOCTOSIHHOTO TOKA
3.1
9 OnexkTpoMarHuTHbIE BOJIHBL [IIkana 371eKTpOMarHUTHBIX BOJIH
3.2 .
0 JIydyeBas mozens ceta. [IpsmonuHeiiHOe pacipocTpaHEHHUE CBETa
3.2

3aKkoH OTPAXKCHUSA CBETA. IInockoe 3€pKajio




3.2

[Tpenomenue cBeta. 3aKOH IPETIOMIICHUS CBETa

3.2

Jucnepcus ceera

3.2

Jlunza. Xox syueit B tuH3e. DOKyCcHOE pacCcTOsIHUE JIMH3BI. OnTuueckas cuiia JuH3bl: D
=1/F

3.2

I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsl

3.2

[IpakTrueckue padboThI

N3mepenue ontudeckoil cuibl coOuparoien JTMH3bl; (POKYCHOTO PacCTOSHUS
cobuparolieii JTUH3bI (0 CBOWCTBY PABEHCTBA Pa3MEPOB MPeIMeTa U U300pakeHH,
KOT/1a TIPEeJIMET PacIioJIOKEH B ABOWHOM (oKyce), TTOKa3aTelisi MPETOMIICHUS CTEKIIA.

HccnenoBanue cBoiicTBa M300pakeHUs, TIOJIYUEHHOTO C IIOMOIIHIO0 COOMPAFOIIIEH
JIMH3bI, U3MCHCHUS (i)OKyCHOl"O PACCTOSAHUA ABYX CIIOKCHHBIX JINH3, 3aBUCUMOCTH yria
MIPEeIOMIIEHUS CBETOBOTO JIyda OT yIJla MaJeHHsl Ha TPAHULIE «BO3/1YX - CTEKIIO»

3.2

®dusndeckue sBIeHUA B pupojie: 3aTMeHust Comana u JIyHbl, IIBeTa TEJ, ONTHYECKUE
sBieHus B aTMochepe (uBeT Heba, pedpakius, paayra, MUPaxK)

3.2

Texuuueckue ycTpoicTBa: OUKH, IEPUCKOII, (hoTOaNMapaT, ONTUIECKHE CBETOBOIbI

KBAHTOBGIE SBJIEHUA

4.1

PamnoaktuBHOCTH. Anb(a-, 6eTa-, raMmma-u3nydenus. Peakium anbda-u 6era-pacnaaa

4.2

OmnsiTel Pezepdopaa no paccessnuto anbda-yactuil. [Inanerapnas moaens atoma

4.3

CoctaB atoMHOTrO0 sipa. M30To1bI

4.4

[Tepuona momypacnaaa aTOMHBIX SAEp

4.5

}Iz[epHHe pEaKIuu. 3aKOHBI COXpaHCHUA 3apsaa0BOT0 1 MaCCOBOT'O YHCECII

4.6

dusznueckue IBICHUS B IIpUpoac: €CTECTBEHHBII pa,I[I/IoaKTI/IBHHﬁ (1)0H, KOCMHNYCCKHC
JIy4H, paAuOaKTUBHOC U3JTYUCHUC ITPUPOJAHBIX MUHEPAJIOB, HeﬁCTBHe pPaaruOaKTUBHBIX
I/ISJ'Iy‘IeHI/Iﬁ Ha OpraHu3M 4€JIOBCKa

4.7

Texuuueckue YCTpOﬁCTBa: CIICKTPOCKOII, HHI[PIBH,Z[yaJ'ILHLIﬁ JA03UMCETpP, KaMEpa
Bunbscona, AACpHad OHCPIreTUKa




