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PaGouas nporpamma no ¢pusuke 115 /-9-x K1accos
[osicHuTeIbHASA 3aIIUCKA

Pabouas mporpamMma ydeOHOro kypca «®usuka» Ha YpPOBEHb OCHOBHOTO oOmIero oOpa3zoBaHUS s
oOyyaromuxcs 7-9-x kiaccoB MBOY «Capanunckas COIL» pa3zpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

- ®enepanpHOTro 3aKkoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparnmy;

- mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O6 yrBepxkaeHun (enepaibHOTO TOCYIapCTBEHHOTO
00pa30BaTeNpHOrO CTaHApTa OCHOBHOTO 00IIIero 00pa3oBaHUs Y,

- nmpukaza Munnpocpemenus ot 18.05.2023 No 370 «O6 yrBepxkaeHun (enepanbHOW 00pa3oBaTeIbHON
IPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUAY;

- mpukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxnaenun Ilopsaka opraHuzanuud |
OCYIIECTBIIEHUSI 00pa30BaTeIbHON AESATENHHOCTH MO OCHOBHBIM OOIIE00pa30BaTENbHBIM IMPOTpaMMaM —
00pa30BaTeNbHBIM IIPOrpaMMaM HAYaJILHOTO 00IIET0, OCHOBHOTO OOIIETO M CPETHETO 00IIET0 00pa3oBaHUs Y,
- CIT 2.4.2.4283-26 «CaHUTapHO-2MHAEMHOJIOTHYECKHE TPEOOBaHUS K OpTraHU3alMsIM BOCIHTAHHUS H
oOy4deHHus, OT/AbIXa M O3/J0POBJICHUS AETEH M MOJOJEKH», YTBEP)KICHHBIX MOCTAHOBJIEHHEM TJIaBHOTO
canutapHoro Bpaya oT 02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «I'urnenndeckrue HOPMATHUBHI U TPEOOBAHUS K 00ECIIEUEHUIO OE30MacHOCTH U (HJIH)
0e3BpeTHOCTH MJIsi 4eloBeKa (aKTOpOB Cpellbl OOMTaHHS», YTBEP)KICHHBIX MOCTAHOBJICHHEM TJIaBHOTO
canuTtapHoro Bpaua ot 28.01.2021 Ne 2;

- Konnenmus nmpenonaBanus yueoHoro npeamera "®dusnka" B 00pa3oBaTebHBIX OpraHu3anusax Poccuiickoi
@enepalyy, pealu3ylOIIUX OCHOBHbIE 00IIeoOpa3oBarenbHble mporpammsel (yTB. Pemenuem Komnerun
MunucrepcrBa npocsenienus: PO, nporokon ot 3 gekadps 2019 r. N [IK-48H);

- KOMIUIEKCHBIM TUIaHOM MEPOTPHUSTHII 10 TOBBIIMIEHUIO KadecTBa MaTeMaTHYECKOIO0 M €CTEeCTBEHHO-
Hay4yHOTo 0Opa3zoBanus Ha nepuon a0 2030 roxaa.

- [Ipukaza Munnpocsemienust Poccun ot 10.11.2025 N 808 "O BHeceHUN U3MEHEHHUH B HEKOTOPbIE MPUKA3bl
MunuctepctBa mpocBemnieHus: Poccuiickoin Deneparuu, Kacarouguecs: ¢eaepaibHbIX 00pa30BaTeIbHBIX
mporpaMM HayajdbHOTO 00IIero oOpa30BaHMs, OCHOBHOTO OOIIEro 0oO0pa3oBaHUs M CPEIHETO OOIIero
oOpa3zoBaHus";

- [Ipukaza MunucrepctBa npocsemienus: Poccuiickoit @enepanyu ot 8 okta6pst 2025 r. Ne 729 “O BHecenuu
M3MEHEHUN B HEKOTOphIE IpuKa3bl MuHucTepcTBa npocseueHus Poccuiickoin denepanunu, Kacaroluecs
dbenepabHBIX  00pa30BaTENbHBIX MPOTPAMM HA4yajJbHOTO OOIIEro o0pa3oBaHUs, OCHOBHOTO OOIIEro
o0pa3oBaHMs U CPeIHETO 001Iero 00pa3oBaHus”;

- Ilpukaza MunuctepctBa npocsenieHusi Poccuiickoit denepanun ot 18.06.2025 No 467 "O BHeceHuu
U3MEHEHUH B HEKOTOpble MpHKa3bl MuHHCTepcTBa oOpa3oBaHus M Hayku Poccuiickoit ®denepanuu u
MunuctepctBa mnpocsenieHust Poccuiickoit @enepanuu, kacarommuecs (erepalbHbIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB HAYAJLHOTO OOIIEr0 U OCHOBHOTO 00111ero oopa3zoBaHus".

Pabouas mporpamma OpHEHTHPOBAaHA Ha II€JIEBbIE NMPUOPUTETHI, cPOPMYIUpPOBaHHBIE B (perepanbHOi
paboueil mporpamme BocuTaHus U B pabodeii nporpamme Bocniutanusg MbOVY «Capanunckas COLLy.
[TporpamMma no gu3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABJIEHA HAa OCHOBE MOJOXKEHUN U
TpeOOBaHMII K pe3yinbTaTaM OCBOCHHsS Ha 0a30BOM YPOBHE OCHOBHOH 00pa30BAaTENbHOM MPOTPAMMBI,
npenctaBieHHbix B @I'OC OO0, a taxxke ¢ ydyeroMm ¢enepaabHO pabodeil mporpammbl BOCIIUTaHUS U
Konnenuuu npenogaBanust yueoHoro npeamera « Pu3nukay.

Ou3uka SBISETCA CHUCTEMOOOPA3YIOIUM Ui €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY

bu3HYecKue 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, M3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH

u pusmdeckoii reorpadueii, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA, IPEOCTABIISET Hanbomuee

siCHbIe 00pa31bl MPUMEHEHHUS HAyYHOT0 METO/1a IO3HAHUs, TO €CTh CII0c00a MOTyYeHUs TOCTOBEPHBIX 3HAHUHN

0 MHUpE.

Onmna w3 TMaBHBIX 3a7a4 (U3MYECKOTO O0pa3oBaHUsS B CTPYKType oOIIero oOpa3oBaHUS COCTOUT B

(GbopMUPOBAHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH M MHTEpEca K HayKe y 00ydaromuxcsl.

e u3yyenuss GpU3NKU:

— MPUOOPETEeHHE MHTEpPECca U CTPEMIICHHUSI O0YJaIONINXCs K HAYYHOMY U3YYCHUIO TIPUPOJBI, Pa3BUTHE UX
MHTEIJICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

— pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJAE TO3HAHWS U (OPMUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIICHUS K OKPY>KAIOLUM SIBJICHUSIM;



- (opmupoBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3y4yeHUS OCHOB CTPOCHHUS MaTepHH U
(GyHIaMEHTaJIbHBIX 3aKOHOB (DM3UKH;

- (opmupoBaHue MpeCTaBICHU O poJid GU3UKU ATl PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU H
TEXHOJIOTHIA;

— pa3BUTHE TPEICTABICHUA O BO3MOXKHBIX cdepax Oyaymed mnpodheccCHOHATFHON esSTENbHOCTH,
CBSA3aHHOM C (U3UKOM, MOATOTOBKA K JajbHENIIEMy 00yYEHHUIO B ’TOM HalpaBICHUH.

JlocTiwkeHne STUX 1eded mnporpamMmbl 10 (U3MKE HAa YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs

o0ecrieunBaeTCsl peIICHUEM CIIEAYIOMINX 3a4a4:

— mpuoOpeTeHue 3HaHUH 0 AUCKPETHOM CTPOEHUH BEILIECTBA, O MEXaHUUYECKHUX, TEIJIOBBIX, EKTPHUUECKUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

— mpuoOpeTeHue YMEHHMI ONUCHIBATH U OOBACHATH (PU3NUECKUE SIBICHUS C UCIOJIb30BAHUEM TOTYYEHHBIX
3HAHWH,

— OCBOEHHME METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 33/1a4 C MCIIOJIb30BaHUEM (PU3MUECKUX MOJIENIEH,
TBOPYECKHUX M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

— pa3BUTHE yMEHMU HAONIOaTh MPUPOJHBIC SBICHUS U BBIMOIHITH OMBITHI, JaOOpaTOpHbIE PaObOTHI U
HKCIIEPUMEHTAIBHBIC UCCIICAOBAHMS C UCTIOIB30BAHUEM N3MEPHTEIBHBIX IPHOOPOB,;

— OCBOEHHME NPUEMOB paboThl ¢ MHPOpManueill (U3NYECKOro CoAep)KaHus, BKIHOYas HMH(GOpMaIUIO O
COBPEMEHHBIX JIOCTHKCHUAX (PU3HUKH, aHAIIN3 U KPUTHUECKOE OIICHUBAaHNE WH(POPMAIIHH,

— 3HAKOMCTBO €O cepaMu pohecCHOHATLHON 1eATEIbHOCTH, CBA3aHHBIMU C (PU3UKON, U COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JTOCTH)KCHUSX (PU3NYECKON HAYKH.

Ha u3yyenne ¢puzuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO 00ILIEr0 00pa30BaHuUs OTBOIUTCS 238 4acoB:

B 7-M Kitacce — 68 yacos (2 gaca B Hezeni0), B 8-M kiacce — 68 vacos (2 yaca B Henmeno), B 9-m kimacce — 102

yaca (3 yaca B HEJIEIIO).

[Ipennaraemplii B mporpamMme 1o (u3MKe IMepeueHb J1abopaTOpHbIX pabOT M ONBITOB HOCHUT

PEKOMEH/IaTEeNIbHBIN XapaKTep, YUUTEINb JIeJaeT BIOODP MPOBEICHHS JIA0OPATOPHBIX PadOT U OIBITOB C YUETOM

MHIMBUIYaJIbHBIX OCOOCHHOCTEH 00yYarommxcs, CMCKa SKCIEPUMEHTAJIbHBIX 3aJaHUi, MpeiaraeMbiX B

paMKax OCHOBHOT'O TOCY/IapCTBEHHOI'O K3aMeHa 1o (hu3uke.

s peanuzanuy nporpaMMbl UCHOJIb3YIOTCS yU€OHHUKH, TOMYUICHHbIE K HMCIOJIb30BAHUIO MPU pealnu3aluu

UMEIOIUX FOCYIapCTBEHHYIO aKKPEAUTAILIMI0 00pa30BaTeIbHBIX MPOrPaMM HavyaIbHOTO OOILEro, OCHOBHOTO

obmiero, cpegHero ooOmero oOpa30BaHUS OPTraHW3aALUSIMH, OCYIICCTBIISIONIMMUA 00pa30BaTEIbHYIO

NesITeIbHOCTD, IPpUKa3oM MunnpocsemeHus ot 22.06.2026 Ne 436:

— @wusmka: 7-# kmacc: 0a30BBIH ypoBeHb: yueOHMK, 3-¢ m3manue, nepepadborannoe/ Ilepoimkun U.M.,
HBanoB A.U., Akunoneproe obmectBo «M3narenberBo "[Ipocsemenue’y,

— Owusuka: 8-if kiacc: 0a30BbIi ypoBeHb: yueOHHK, 3-¢ m3gaHue, nepepadorannoe/ Ilepeimkun 1. M.,
HBanoB A. 1., Axunonepnoe obmiectBo «M3natensctBo "[IpocBemienue’»;

— Owusuka: 9-if kiacc: 0a30BbI ypoBeHb: yueOHHK, 3-¢ m3gaHue, nepepadorannoe/ Ilepeimkun 1. M.,
I'yrauk E. M., VBanoB A. U. u npyrue, Axunoneproe oobmectBo «M3natensctBo "[IpocBenienue’;

DneKTpOHHBIE 00pa30BaTENbHBIE PECYpPChI, AOMYIIEHHbIE K MCIOJb30BAHUIO MPH peau3alliid HMEIOIINUX

TOCYJapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTENbHBIX MPOrpaMM HAyaIbHOTO OOIEro, OCHOBHOI'O OOIIEro,

cpemnero obmiero oopazoBanus npukazoM MunnpocsenieHus ot 23.07.2025 No 551

— DnexTpoHHBIH o0pa3oBarenbHblii pecypc. Pusuka 7 kiaacc OO0 «9K3AMEH-MEJINAY;

- AnantuBHBIN KOMIUTEKC TI0 pusuke 7 kiracca OO0 «AM-CMAPT»;

— @usuka, 7 - 9 xitaccet TAOY BO MI'TIY;

- Tpenaxep «O06xaxo 3nanui. [Ikomnay.

- «Knacc» — coBpemeHHas obpa3zoBaTenbHas miatgopma sl MKOJIBHUKOB, POJIUTENEH U yUUTeNeH.

Conepxanue y4eOHOro npeamera
7-¥ KkJaace
Pa3nes 1. ®du3nka u ee posib B IO3HAHUM OKPY’KAIOIIEro MUpa.
®usuka — Hayka o mpupone. fIBineHus npupoabl. PuU3NYECKUE SBICHUSI: MEXaHUYECKHE, TEIUIOBBIE,
3JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Ousnyeckue BeIMYMHBL. 3Mepenne ¢usndeckux BenmuuH. Dusmdeckue mnpubopsl. [lorpemHocts
u3MepeHnil. MexxayHapoaHasi CucTeMa eUHULL.
Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKH M3Y4arOT MPUpPOAy. EcTecTBEeHHO-HAyYHBIH METO]| MO3HAHUS:
HaOII0/IeHNe, TOCTAHOBKA HAYYHOT'O BOIPOCA, BBIIBWKEHHE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3,
00BsicHEHHE Ha0Mr01aeMoro sBieHus. Onrucanue GU3NIecKuX sBICHUHN ¢ TOMOIIBI0 MOJIETICH.
JdemoncTpanuu.



1. Mexanuueckue, TEIIOBbIE, AIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUS.

2. dusnyeckue MpUOOPHI U MPOLEAYpa MPSIMBIX H3MEPEHHUI aHAJIOTOBBIM U IIU(PPOBBIM IPHOOPOM.

JlabopaTopHbie padoThI U ONBITHI.

. Onpenenenue UeHsb! JeJIEHUS Kbl U3MEPUTEIBHOTO TpHOOopa.

N3mepeHne pacCTOsTHUN.

N3mepenne o6beMa XKUAKOCTU U TBEPJOTO Tena.

Onpenenenue pasMepoB MajbIX TEIN.

W3mepenue TeMiepaTypbl Ipy MOMOIIH KUAKOCTHOIO TEPMOMETpA U JaTUUKa TEMIIEPaTyphl.

IIpoBenenue wuccinenoBaHus IO TNPOBEPKE THUIIOTE3bl: JAJIBHOCTh IOJETA IIApHUKa, IYIIEHHOTO

FOPU30HTANILHO, TEM O0JIbIlIE, YeM OOJIbIlIE BHICOTA ITyCKA.

Pa3nea 2. IlleppoHavabHbIe CBeJeHUsSI 0 CTPOCHHUH BellecTBA.

CtpoeHue BewiecTBa: aTOMbl MU MOJIEKYJIbI, UX pa3Mmepbl. OMNbITHI, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE

BELIECTBA.

JIBumxkenue yactull BeuiectBa. CBsi3b CKOPOCTH JIBHKEHUS YACTHI] ¢ TeMIepaTypoil. BpoyHoBckoe nBuxkeHue,

mud¢ys3us. BzauMmozaeiicTBre yacThll BEIECTBA: MPUTSKEHUE U OTTATKHUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, XUIAKOCTEW U TBEPAbIX (KPUCTAJUIMUECKUX) TeIl.

B3anMocBsI3b MEXly CBOMCTBaMHU BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM

ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

JdemoHcTpanuu.

1. HaGmonenue OpOyHOBCKOTO JTBUKEHHUSL.

2. Habmonenue nuddysun.

3. HaOnronenue siBneHuid, OOBSICHSIONIMXCS MPUTHKCHAEM WM OTTAIKUBaHUEM YacTHUI] BEIECTBA.

JlabopaTopHbie padoThI U ONBITHI.

1. Ouenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIOJIb30BaHUEM (poTorpaduii).

2. OnbITHI 10 HAOTIOJCHHUIO TETJIOBOTO PACIIMPEHHUSI Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

Paznen 3. /IBu:kenne u B3auMojieiicTBue TeJl.

Mexannueckoe ABUKeHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBMKeHHE. CkopocTh. CpellHsIsi CKOPOCTh MpHU

HEpPaBHOMEPHOM JIBI)KEHUU. Pacuer myTH v BpeMEHH JIBHXKECHHUSL.

SIBrienne nHepUU. 3aKOH HHEPIUU. B3auMoericTBue Tesn Kak IpUYrMHa U3MEHEHUSI CKOPOCTH JBHXKEHUS TEI.

Macca kak mepa uHepTHOCTH Tena. IlnotHocTs BemecTBa. CBS3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYH B

equHUIE 00BEMA BEIIECTBA.

Cuna xak XxapakTepucTHKa B3aumojeicTBus Teia. Cuia ynpyroctd u 3akoH ['yka. M3mepeHue cuibl

MIOMOILBIO TUHAMOMETpA. SIBIIeHNE TArOTEeHU U cvila TshkecTH. Crta TSHKECTH Ha IpYTuX I1aHeTax. Bec rena.

Heecomocts. CnokeHue cuil, HalpaBIEHHBIX 110 OJHOM npsiMoil. PaBHozelcTBytomas cwi. Cuna TpeHus.

TpeHue CKOJIbKEHHS U TPEHUE NOKOs. TpeHne B IpUpoie U TEXHUKE.

JdemoHcTpanuu.

Habmtoienue MexaHu4ecKkoro JBUKEHUS Tena.

N3mepenne ckopocTu NpSIMOIMHEWHOTO IBUKEHUS.

Habuntoienue siBieHusI UHEPIIUH.

Habmionenne u3MeHeHus: CKOPOCTH IIPH B3aUMOICHCTBHUH Tell.

CpaBHeHME Mace MO B3aUMOJIEUCTBUIO TEJ.

. Cnoxenue cuii, HaNpaBJIEHHBIX 110 OJHON MPSIMOH.

JIaﬁopaToprle PadoThI M ONBITHI.

1. Onpenenenne CKOPOCTH PAaBHOMEPHOTO ABMXKEHHS (IIapHKa B KUIKOCTH, MOJEIH 3JIEKTPUUYECKOTO
ABTOMOOWIIS U T. IT.).

2. Onpenenenue cpeaHel CKOPOCTU CKOMBbKEHUs OpycKa WM MIapuKa MO HaKIIOHHOW TJIOCKOCTH.

3. OnpexneneHue IOTHOCTH TBEPAOTO TeA.

4. OnbIThl, NEMOHCTPUPYIOUINE 3aBUCHUMOCTh pacTshKeHHs (AedopMaiiui) NpYKHHBI OT MPUIOKEHHOU
CUJIBI.

5. OmBITHI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTb CHIIBI TPEHHS CKOJIbKEHHS OT Beca Teja U XapakTepa
COIPUKACAIOLINXCS TIOBEPXHOCTEN.

Pa3nen 4. /laBiieHue TBepAbIX TeJl, "KUAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHbIICHUS U YBEIUYCHHUs AaBleHus. J[aBneHne raza. 3aBUCUMOCTb JaBJICHUS ra3a oT

o0wvema, Temneparypsl. [lepenaya naBiaeHHs] TBEPABIMU TelaMH, KUAKOCTAMU U razaMu. 3akoH [lackaims.

[THeBMaTHYecKkre MaIMHBI. 3aBUCUMOCTD JTABJICHUS KUAKOCTH OT TITyOMHBL. I mapocTaTHuecKuil mapamaokce.

CooOmraromuecs cocyasl. [ napaBnnyeckue MeXaHU3MBI.
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Atmocdepa 3eman u atMocepHoe naBieHue. [IpuumHbl CyIIeCcTBOBaHMS BO3IYIIHON 000JIO0YKH 3emilu.

OmnpiT Toppuuennu. U3mepenne atmochepHOro AaBiaeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI

HaJl ypoBHeM Mopst. [IpuGopsl a1 u3mepeHus aTMOC(HEpHOTo JaBJICHUs.

JelicTBUE XKMIKOCTU W Ta3a Ha MOTPYKEHHOE B HUX TeNo. BeITalikuBaromas (apxumenoBa) cuia. 3aKoH

Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

JdemoHncTpanum.

3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPAaTYpBbI.

Ilepenada naBiueHUs KUIKOCTBIO U Fa30M.

Coob1maromumecs: Cocybl.

I'mnpaBnnyeckuii npecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHUSL.

3aBUCUMOCTh BBITAJIKHBAOIIEH CHIIBI OT 00beMa MOTPY>KEHHOM YacTH Tesa U INIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEN CUIIBI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue 1m1aBaHus Tej: IUIABAHUE WM MOTPY>KEHUE TE B 3aBUCUMOCTH OT COOTHOILIEHUS TUIOTHOCTEN

TeNa U KUIKOCTH.

JlaGopaTtopHbie padoThI M ONBITHI.

1. MccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00beMa MOTrpyKEHHOM B )KUIKOCTh YaCTH TeJa.

2. OmpeneneHne BHITATKUBAIOIICH CHITBI, JCHCTBYIOIIEH Ha TENO, IOTPYKEHHOE B KUAKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIIEH CUJIBI, ICHCTBYIOIIECH Ha TEJIO B )KUAKOCTH, OT MaccChl Tela.

4. OnbITbl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBHITAIKUBAIOLIEH CUJIbI, IEUCTBYIOLIEH Ha TEJIO B )KUJIKOCTH,
0T 00beMa NOTrPY>KEHHOH B JKUAKOCTh YACTH TeJIa U OT IUIOTHOCTH KHUJIKOCTH.

5. KoncrpyupoBanue apeomerpa min KOHCTPYHUPOBAHUE JIOJKHU U ONPEICIIEHUE €€ IPY30I10IbEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHeEprusi.

Mexanunueckast pabota. MoILIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio paBHOBecus pbruara. Ilpumenenue

IpaBUJIa paBHOBECHUS pblyara K OJI0Ky. «30510Toe IIpaBuiIo» MexaHukHu. KoagdduuueHt nonesHoro neicTBus

(manee — KIT/T) npocTeix MexaHu3MOB. [IpocTeie MEXaHU3MBI B ObITY U TEXHUKE.

Mexannyeckass oSHeprud. Kunetndeckas W mnoreHuuanbHas dSHeprus. IIpeBpamenue opHoro Buzaa

MEXAHUYECKOM SHEPIuu B APYroil. 3aKOH COXpAaHEHUS SHEPTUU B MEXAHHUKE.

JlemoHCcTpanum.

1. TIpumepsl NPOCTHIX MEXAaHU3MOB.

JlaGopaTtopHbie padoThI M ONBITHI.

1. Ompenenenue pabOThl CHUJIBI TPEHUS IPH PABHOMEPHOM JBM)KEHUH Tella [0 TOPU3OHTAIBHON
IIOBEPXHOCTH.

2. VccnenoBaHue ycIOBUM paBHOBECHUS phluara.

3. Nsmepenue KIIJ] HakIIOHHO# TIOCKOCTH.

4. VzyueHue 3aKOHa COXPAHEHUSI MEXaHUYECKON SHEPTUH.

8-if ki1acc

Pa3nes 6. TenJioBble siBJIeHUS.

OcHOBHBIE MOJI0KEHUS MOJIECKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS BellecTBa. Macca u pa3mMepbl aTOMOB

1 MoJIeKyJl. OTBITHL, TOATBEPKIAIOLIME OCHOBHBIE II0OJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mogenu TBepaOTrO, JKUAKOTO U Ta3000pa3HOro cocTosHui BenlectBa. Kpucrannmnueckue u amopdHsie Tena.

OOBbsicCHEHNE CBOMCTB I'a30B, KHUAKOCTEN U TBEP/bIX TEJI HA OCHOBE MOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKOM

teopuu. CMauMBaHME U KallWJUIIPHBIE sIBJIEHUS. TEII0BOE pacUIMPEHUE U CKATHE.

Temnepartypa. CBsi3p TeMIlepaTypbl €O CKOPOCTBbIO TEIUIOBOTO JBMKCHMS 4acTUL. BHYyTpeHHAA >Heprus.

CriocoObI U3MEHEHUsI BHYTPEHHEH YHEPTUHU: TEIUIONEepeiaya U CoOBepuIeHne padoThl. Bubl Teronepeaayn:

TEIUIONPOBOAHOCTD, KOHBEKIUS, U3IIY4CHHUE.

KomuyectBo TemnmoTbl. YnenbHas TEMJIOEMKOCTh BEIIECTBAa. T1eII0O0OOMEH W TEIUIOBOE pPaBHOBECHE.

VYpaBHeHue TeroBoro 6ananca. [InaBneHue 1 oTBepieBaHNE KPUCTAIIMUECKUX BEIIECTB. Y IebHas TEIUIOTa

raBnienust. [TapooOpaszoBanue u korneHcanus. Mcnapenne. Kunenwne. Y nenpHast TeruioTa napoodpa3zoBaHusl.

3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT aTMOC(EPHOTO AABICHHUS.

BnaxnocTs Bo3myxa.

OHeprus TOILIMBA. Y IeJbHas TEIJIOTa CTOPaHMs.

[Mpunmunsr padotsl TermoBbix asurateneil KIIJ[ temmoBoro asurarens. TemyoBble ABUTATeNH W 3allUTa

OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHUsI U IIPEBPALIEHNSI SHEPTUHU B TEIUIOBBIX MPOLECCAX.

JdemoncTpanuu.

ONoGarwWNE
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Habmtoienne OpoyHOBCKOTO IBUXKEHUSI.

Ha6monenue nuddysun.

Habmtoienue siBieHUi CMauMBaHUsI U KaUJUISIPHBIX SIBJICHHM.

HabmnroneHue TerioBoro pacmpeHus Tell.

V3meHeHne naBlieHus Ta3a Mpu U3MEHEHUH 00beMa U HarpeBaHUH WU OXJIAXKICHHH.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Buns! Teruionepenauu.

OxJax/1IeHre Ipy COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIAMH.

CpaBHeHUE TEMJI0EMKOCTEHN pa3InYHbIX BEIIECTB.

Habmtonenue kuneHus.

HabitoieHue nocTosiHCTBa TeMIEPATYPhI PU TJIaBJICHUH.

Mopenu TennoBbIX ABUTaTEIEH.
JlaGopaTtopHbie padoThI M ONBITHI.

OnBbITHI MO OOHAPYKEHUIO IEHCTBUS CUII MOJICKYJISIPHOTO MPUTSKCHHUS.

OnbITHI IO BhIpAIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.

OnbITHI MO HAOTIOEHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, JKUJIKOCTEH U TBEP/IBIX TEIL.

Ornpesenenne 1aBIeHUs BO3AyXa B OJJIOHE IIMPHUIIA.

OnBITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHHUS BO3JyXa OT €ro o0beMa M HarpeBaHus WU

OXJIQXKICHUSI.

[TpoBepka rumoTe3sl TUHEHHON 3aBUCUMOCTH JTMHBI CTOJIOWKA KUAKOCTH B TEPMOMETPUUECKOM TPyOKe

OT TEMIEPATYPHI.

HaGmtoienue n3MeHeHrs BHYTPEHHEH SHEPTUU TeJla B pe3yibTare TeIrlonepeiadyd U padoThl BHEIIHUX

CHIL

HccnenoBanue sBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUM XOJIO0JHON U TOpsiueii BOBI.

OnpeneneHue KOJMWYECTBA TEIJIOTHI, TOJYYEHHOIO BOJOM MpU TEIUIOOOMEHE C HarpeTbiM

METaJUIMYECKUM IIIHHIPOM.

Onpenenenne yaeabHOW TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca UCIapeHusl.

OnpeneneHre OTHOCUTEIbHOM BIAXXHOCTH BO3yXa.

Ornpenenenne yAelabHONU TEIIOTHI TUIABICHUS JIbJA.
Pazgen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.
Onektpusanus Ten. [[Ba pona snexkTpuueckux 3apsiaoB. BiaumonelicTBrue 3apsbkeHHBIX Tenl. 3akoH Kynona
(3aBUCUMOCTD CHJIbI B3aUMOJICHCTBHS 3aps>KEHHBIX T€J OT BETUUYUHBI 3apAI0B U PACCTOSHUS MKy TEIaMH).
Onekrpuueckoe nojie. HanpsskeHHOCTh 3yieKTpuueckoro mosis. [IpuHuun cyneprno3uuuu 3JIeKTPUYECKUX
noJie (Ha KaueCTBEHHOM YPOBHE).
Hocurenu anexTpuueckux 3apsaoB. DIeMEHTapHbIN AieKTpudeckuil 3apsan. Ctpoenue atoma. [IpoBogHuky u
JUAJIEKTPUKU. 3aKOH COXPaHEHUS IEKTPUUECKOro 3apsia.
DNEeKTpUUECKUH TOK. YCJIOBMS CYLIECTBOBAHMS AJIEKTPUUYECKOTO TOKA. VICTOYHMKM IOCTOSIHHOTO TOKA.
JIeHCTBUS DJIEKTPUYECKOTO TOKA (TEIUIOBOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUICCKUN TOK B )KHIKOCTSIX U
rasax.
OnekTpuyeckas 1enb. Cuina Toka. DiekTpuyeckoe HampspkeHue. ConpoTHUBICHUE MPOBOJHUKA. Y IEIbHOE
COIPOTHUBIIEHHUE BellecTBa. 3akoH Oma s yuacTtka uenu. [locnenoBarenbHoe U apajuieIbHOE COEAMHEHNE
IIPOBO/IHUKOB.
Paborta 1 MOIIHOCTH 3neKTpuueckoro Toka. 3akoH J[xoymns—JleHma. DnekTpudyeckue 1enu U NoTpeOuTenu
AIIEKTPUYECKO 3Hepruu B ObITy. KOpoTKOE 3aMbIKaHue.
[TocTostHHBIE MarHUTHL. B3anmoneicTBie NOCTOSIHHBIX MarHUTOB. MarautHoe nojie. MaruutHoe nosie 3eMian
Y €r0 3HaueHue A xKu3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoe noJje 3JaeKTpuueckoro Toka. [Ipumenenue
3JIEKTPOMArHUTOB B TEXHHKE. [[elicTBME MarHUTHOTO MOJs Ha MPOBOJHHMK C TOKOM. ODJEKTPOJBUraTEIb
IOCTOSTHHOTO TOKa. Vcronb30BaHue 31EKTPOABUraTENIed B TEXHUUECKUX YCTPONCTBAX U Ha TPAHCIOPTE.
Onbitel Papages. SABiaeHue smekrpomMarauTHOM MHAYKIMU. [IpaBuio Jlenmna. Dnekrporeneparop. CrocoObl
HOJYYEHHUS SIIEKTPUUECKON SHEPTUH. DIEKTPOCTAHIINH HA BO3OOHOBIIEMBIX HCTOUHUKAX YHEPTUH.
JdemoncTpanuu.

DJeKTpU3aIus Tel.

JIBa posia 31eKTpUUECKUX 3apsA0B M B3aUMOJEHCTBUE 3apsKEHHBIX Tell.

YCTpoCTBO U JEHCTBHE JIEKTPOCKOTIA.

DnekTpocTaTHuecKast MHIYKIUS.



5 3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
6 [TpOBOAHUKY U TUAIIEKTPUKH.
7. MopnenupoBaHUe CUTIOBBIX JTUHUIN STEKTPUUECKOTO MOJIS.
8 VM cTOYHUKY IOCTOSTHHOTO TOKA.
9.  [eiicTBHS SIEKTPUUECKOTO TOKA.
10. DAeKTpUYECKUN TOK B )KUIKOCTH.
11. Ta3oBblif pa3psan.
12. HW3mepeHHe CHIBI TOKa aMIIEPMETPOM.
13. U3mepeHue 3JeKTPUUIECKOT0 HAMPSKEHUS BOJIBTMETPOM.
14. Peocrar u Mara3uH CONPOTHUBIICHUM.
15. B3saumopelcTBHE MOCTOSIHHBIX MarHUTOB.
16. MonenupoBaHue HEBO3MOXHOCTH Pa3/ICICHHUS TIOJTFOCOB MarHUTA.
17. MopaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.
18. OmsIT Dpcrena.
19. MaruuTHOe 1nose Toka. JINeKTPOMArHur.
20. JleiicTBHEe MAarHMUTHOTO TIOJIS HA MPOBOJHHUK C TOKOM.
21. DnexTpoaBHUraTesb MOCTOSHHOIO TOKA.
22. HccnenoBaHue sIBICHUS 3JIEKTPOMAarHUTHOW MHTYKITHH.
23. Omnbitel Dapanes.
24. 3aBUCHMOCTPH HANPABJICHUS MHIYKIIMOHHOTO TOKA OT YCIOBUI €r0 BOSHUKHOBEHHUSI.
25. DnekTporeHeparop MOCTOSHHOI'O TOKA.
JlaGopaTopHblie padOThI M ONBITHI.
OnbITh! IO HAOTIOAEHUIO SJEKTPU3ALUH TEJI MHAYKIHEH U PU CONPUKOCHOBEHHH.
HccenenoBanue nefcTBUS DIEKTPUYECKOTO TOJIS HA IIPOBOJIHUKH U TUAJIEKTPUKH.
CO6opxka 1 mpoBepka paboThI ITEKTPUUECKON LEMH MOCTOSIHHOTO TOKA.
H3mepenue u peryJiupoBaHUe CUIIbI TOKA.
W3mepenue U peryiupoBaHue HAIIPSDKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO Yepe3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpa U
HaIpPsDKEHUS Ha pEe3UCTOPE.
7. OmnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOT0 COITPOTUBIICHHSI IPOBOJHUKA OT €T0 JUIUHBI,
IUIOIA/IM TIOTIEPEYHOI0 CEUEHUS U MaTepuaa.
8. IIpoBepka mpaBuiia CJIOXKESHUS HAMPSHKEHUH MPH MTOCIIEI0BATEILHOM COSIMHEHUH JIBYX PE3UCTOPOB.
9. TIlpomepka mpaBuia JJIs CHIBI TOKA MPU MapaUIeTbHOM COSIUHEHUHU PE3UCTOPOB.
10. Omnpenenenne pabOTHI IEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
11. OnpezneneHue MOUTHOCTH JIEKTPUUYECKOTO TOKA, BBIJCIAEMON Ha PE3UCTOpE.
12. HccnenoBaHue 3aBUCUMOCTH CHIJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANPsHDKCHUS Ha HEHl.
13. Omnpenenenue KII1J[ narpesarens.
14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MArHUTOB.
15. M3yuyeHune MarHUTHOTO TMOJISi OCTOSTHHBIX MAarHUTOB MPHU X 00BEAMHEHUHU U Pa3ICICHHH.
16. UccnenoBanue nelcTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OmubIThl, IEMOHCTPUPYIOIIHE 3aBHCUMOCTh CHUJIbI B3aUMOICHCTBUS KaTyIIKA C TOKOM U MarHuTa OT CHJIBI
TOKa M HaIlpaBJICHUs TOKA B KaTYIIKE.
18. HN3yueHwue AeicTBUS MATHUTHOTO IOJISl HA MTPOBOJIHUK C TOKOM.
19. KoncTpyupoBaHHe U H3y4eHUE paOOTHI JIEKTPOIBUTATEII.
20. Uzmepenne KIIJI anekTpoaBuraTeIbHONW YCTAaHOBKH.
21. OnbITHI 10 UCCIIEAOBAHUIO SBJICHUS AIEKTPOMAarHUTHON WHAYKIUH: UCCIIEIOBAaHIE M3MEHEHHH 3HAaUCHUS
Y HanpaBJIeHHUs] HHIYKIIMOHHOTO TOKA.
9-#i kaace
Pa3nes 8. Mexanudeckue siBJICHUS.
Mexannueckoe aBukeHue. MatepuanbHast Touka. CucreMa orcyeTa. OTHOCHUTENBHOCTh MEXAHUYECKOTO
nBUKeHMs. PaBHOMepHOE npsiMoninHeiiHoe IBIKeHue. HepaBHOMEpHOE psIMOTHHEHHOE ABMKeHne. CpeaHsist
Y MTHOBEHHAasi CKOPOCTb TeJla TP HEPABHOMEPHOM JIBUKEHUH.
VYckopenue. PaBHOyckopeHHOE MpsiMoIHeHOe nBrkeHre. CBoOoHOE magenue. OnbIThl [amwmes.
PaBHOMepHOE nBMKEHHUE 1O OKpykHOCTHU. [lepron u yacrora oOpamienus. JInHeiHast U yTI0Basi CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE.
IIepssiii 3ak0oH Herorona. Bropoit 3akon Herorona. Tperuii 3akon Herotona. [IpuHImn cyneprno3unmuu Cuil.

SoukrwnE



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHHUs CKOJIBKEHHUS, CHJIa TPEHUS MOKOS, APYyTrue BUIbI
TPEHHUS.
Cuna TsHKECTH U 3aKOH BCEeMHPHOTO TATOTEHUS. Y CKOpeHHEe CBOOOAHOTO MaieHus. J[BrKeHe TIaHeT BOKPYT
Comnnua. IlepBast kocMuueckast ckopocTb. HeBecoMocTh U nieperpys3kH.
PaBHOBecue matepuanbHO# Touku. AOCONIOTHO TBEpAOE Teno. PaBHOBeCcHE TBEPIOTO Tela ¢ 3aKPeIIeHHOM
OChI0 BpauieHus. MomeHT cuibl. LleHTp TskecTH.
Wmnynee Tenma. M3menenue wummyinbca. Mmmynbec cunbl. 3aKOH COXpaHEHHMs MMILyJbca. PeakTuBHOE
JIBUKECHHE.
Mexanunueckasi pabota U MOLTHOCTb. PaboTa cui TsKecTH, ynpyroctu, TpeHus. CBs3b S3HEpruu U paboThl.
[ToreHuunanbHast HEprusi Tejaa, MOJHATOrO HaJ MOBEPXHOCTHbIO 3eMiu. lloTeHuumanbHas 3HEprusi cxartoi
npyxusbl. Kunetnueckas sHeprus. TeopeMa 0 KNHETUYECKOW SHEPrUU. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEpPTUHu.
JdemMoHcTpanuu.
Habitoienne MexaHn4ecKoro JBUKEHHsI Tela OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHue myTell U TPAEKTOPHUI IBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO PAa3HBIX TEJ OTCYETA.
W3mepeHne cKopocTy U YCKOPEHHUSI IPSIMOJIMHEHHOTO IBUKEHUSI.
HccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOT'O IBUKEHUSI.
Habitoienue nBUKeHUs Tella o0 OKPYKHOCTH.
HaGntonenue MexaHWYECKUX SBJICHMH, MPOUCXOAAIIMX B cucteme orcuera «Tenexka» mpu ee
PaBHOMEPHOM U YCKOPEHHOM JBMKEHUU OTHOCUTENIbHO KaOMHETa (PU3UKH.
7. 3aBHCHMOCTbH YCKOPEHHS Teja OT Macchl Teja U AEHCTBYIOLIEH Ha HErO CHUJIBL.
8. HaOmonenue paBeHCTBA CHII TIPY B3aUMOJICHCTBUU TEJl.
9. U3meHneHue Beca Tena NpU yCKOPEHHOM JBHKEHHH.
10. Ilepemaya uMmysbca MPH B3aUMOICHCTBHH Tell.
11. IIpeoOpa3oBaHus SHEPTUH IIPH B3aUMOICHCTBUHU TEJl.
12. CoxpaHeHHe UMIYJIbCa MPU HEYIIPYTOM B3aMMOICHCTBHH.
13. Coxpanenue uMmysbca npu abCOIOTHO YIIPYroM B3aUMOJICHCTBUY.
14. HaGmroneHne peakKTHBHOTO ABUKCHUSI.
15. CoxpaHeHnue MEXaHUYECKOH SHEPTHH IIPU CBOOOIHOM MaICHUH.
16. CoxpaHeHue MEXaHUYECKOM SHEPTUU NP ABMKEHUHU Tella O] AMCTBUEM MPYKUHBIL.
JlabopaTopHbie padoThbI U ONBITHI.
1. KoHncTpyupoBaHue TpakTa i pa3roHa 1 JajbHEHIIer0 paBHOMEPHOT'O JBUKEHUS IIapUKa WU TEIEKKH.
2. OmnpeneneHue cpeaHe CKOPOCTH CKOJBXEHUS Opycka WIM JBI)KEHHUS IIapuKa IO HaKIOHHOH
IUIOCKOCTH.
3. OmnpeneneHue ycKOpeHuUs Tena Npu paBHOYCKOPEHHOM JBM>KEHUH 110 HAKJIOHHOW TJIOCKOCTH.
4. HccrnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU IMPU PABHOYCKOPEHHOM [BIKEHUHM O€3 HayalbHOMN
CKOPOCTH.
5. IlpoBepka runoresbl: €ciiv NPy paBHOYCKOPEHHOM JABM)KEHUU 0€3 HayalbHON CKOPOCTU IIyTHU OTHOCSITCS
KaK psiJi HEUETHBIX YHCEN, TO COOTBETCTBYIOILIME IPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIbI TPEHUS CKOJIBKEHHSI OT CUJIBI HOPMaJIbHOTO JaBJICHHUS.
Onpenenenne k03P PULIMEHTA TPEHUS CKOIBKEHHS.
Omnpenenenue KecTKOCTU NPYKUHBI.
Onpenenenne pabOTHl CHIIBI TPEHUS TpPU PAaBHOMEPHOM JBIDKEHHHM Tela MO TOPU30HTAIBHOM
MIOBEPXHOCTH.
10. Ompenenenue pabOThl CHIIBI YIPYTOCTH NPHU MOABEME Ipy3a C HCIOJIB30BAHUEM HEMOJBUKHOTO WU
MOJBM)KHOTO OJIOKOB.
11. M3yueHue 3aKk0OHA COXpAHEHHS SHEPTUH.
Pa3nen 9. Mexannueckue Kosie0aHUsI M BOJIHBI.
KonebatenbHoe nBwkeHue. OCHOBHBIE XapaKTEpUCTHKU KojleOaHUM: Mepuoj, dYacToTa, aMIUIUTYZA.
MareMaTHuecKuil 1 IpyKUHHBIA MasTHUKU. [IpeBpalienne sHepruu mpu KosedaTeIbHOM JIBUKCHUU.
3aryxaromue KoneOanusi. BpiHyxaeHHble koneOaHus. Pe3zonanc. Mexanuueckue BosHbL. (CBoiicTBa
MeXaHW4YeCKuX BOJIH. [IponoibHble U nonepednble BONHbIL. [[JIMHA BOJHBI U CKOPOCTh €€ PACIIPOCTPAHEHMS.
MexaHndeckue BOJTHBI B TBEPAOM Telle, CECMUYECKUE BOJHBL.
3ByK. I'poMKOCTB 3ByKa ¥ BbIcOTa ToHA. OTpaskeHue 3Byka. IH(ppa3ByK U yIbTpa3ByK.
JdemoncTpanuu.
1. HabGmonenue konebaHuii Te moJ1 AEHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
2. Habmonenue konebaHuii rpy3a Ha HUTH U Ha TIPYKUHE.
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3. HabGmroneHnue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHCA.
4. PacnipoctpaHeHH€ MTPOJOJIBHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIN).
5. HabmroneHnue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.
6. AKycTHUeCKHil pe30HaHC.
JlabopaTopHbie padoThI U ONBITHI.
Omnpenenenne 4acToThl U Neproia KoieOaHui MaTeEMaTUYECKOr0 MasiTHHKA.
Onpenenenue 4acTOThI U Meproia KoneOaHui MpyKMHHOTO MasiTHHUKA.
HccnenoBanue 3aBUCUMOCTH IIEpHOAa KOJIEOaHNUN OIBEIEHHOIO K HUTHU Tpy3a OT AJUHbI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJIeOaHUH MPYKUHHOTO MasgTHUKA OT MAacChl Ipy3a.
[TpoBepka HE3aBUCHMOCTH IepHOJIa KojieOaHH rpy3a, OJBEUIEHHOIO K HUTH, OT MaccChl rpys3a.
OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH MIepr0/ia KOJeOaHU MPY>KUHHOTO MAasTHUKA OT MacChl rpy3a
1 KECTKOCTH TIPYKUHBI.
7. VI3mepeHue yCKOpEeHUs: CBOOOJHOTO MaCHHSL.
Pazgen 10. djeKTpOMArHUTHOE 10JI€ U JIEKTPOMArHUTHbIE BOJIHbI.
DJIEKTPOMAarHUTHOE IoJIe. DJEKTPOMAarHuTHbIE BOJIHBbL. (CBONCTBAa 3JIEKTPOMAarHUTHbIX BoJH. [llkana
3JIEKTPOMAarHUTHBIX BOJIH. Vcnonabp30BaHue 37€KTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnexkTpoMarHuTHas npupona csera. CkopocTs cBeTa. BolIHOBBIE CBOMCTBA CBETA.
JdemoHncTpanum.
1. CpoiicTBa 3€KTPOMAarHUTHBIX BOJH.
2. BomHOBEIE CBOIICTBA CBETA.
JlabopaTopHbie padoThl U ONBITHI.
1. V3yueHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C IIOMOILbIO MOOMIIBHOTO TeIe(OoHa.
Pa3znea 11. CBeToBLI€e IBJICHUS.
JlyueBas mozeinb cBeta. ctounuku ceta. [IpsmonuneiiHoe pacnpocTpanenue cBeta. 3atMenust CojHLa U
JIynsl. Otpakenue cseta. [1nockoe 3epkano. 3aKoH OTpa)kKeHHUs CBETA.
[Ipenomnenue cBera. 3akoH npenomieHus ceta. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Mcnosib3oBanue
IIOJIHOTO BHYTPEHHETO OTPAXKEHMSI B ONTHUYECKUX CBETOBOAX.
Jlunza. Xon nmydeit B nuHze. OnTudeckas cuctema (oroamnmapaTa, MUKPOCKOIa M Telleckoma. [7a3 kak
ONTHYECKAs cCUCTEMA. biIM30pyKOCTh U JaIbHO30PKOCTb.
Paznoxenue 6enoro ceeta B criekTp. OnbiTel HptoToHa. ClioXKeHNEe CIEKTpaIbHBIX IIBETOB. [{ucmepcust cBerta.
JdemoHcTpanuu.
[IpsamoininHeitHOE pacIpOCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomieHue ceera.
Onrtryeckuil CBETOBO/L.
Xon styuelt B coOuparomei Junse.
XoJ1 Tydei B pacCerBarOIIEH JIMH3E.
[Tony4yenue n300paxeHnit C MOMOIIBIO JIHH3.
[Tpunuun aeiictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
10 Mopens rnasa.
11. PasnmoxeHue 6emoro cBeTa B CIIEKT.
12. Tlony4yeHnue 6en0ro cBeTa NpH CIOKEHUU CBETA Pa3HBIX 1[BETOB.
JlabopaTopHbie padoThl U ONBITHI.
1. UccnenoBanue 3aBUCUMOCTH YIJla OTPaK€HHUS CBETOBOTO JIy4a OT yIJia MaJeHHUs.
2. VI3y4yeHne XapaKTepUCTUK N300paKeHHsI IPEIMETa B TUIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTH yTJiia MPETOMIICHHUSI CBETOBOTO Jy4a OT yrja NaJeHUus Ha TPAHUIE «BO3AYX—
CTEKJIO».
[Tonmydenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OMnBITHI MO Pa3JIOKEHUIO OEI0r0 CBETa B CHEKTP.
. OTBITHI IO BOCTIPUATHIO IBETA TIPEAMETOB IPH UX HAOIIOJCHUN Y€pe3 LIBETOBBIE (PHIIBTPHL.
Parmen 12. KBaHTOBLIE IBJICHHUS.
OmnsiTel Peszepdopaa u muranerapHas moaens aroma. Moaens aroma bopa. Vcnyckanue u morjonieHrue cBeTa
atomoM. KBaHThbI. JInHEHUaThIe CIEKTPBI.
PagunoaktuBHOCTE. Anb(da-, O6era- u ramma-m3nydeHus. CTpoeHHe aTOMHOTO siipa. HykioHHas Moneinb
aTOMHOTO sipa. M3otonsl. PagnoaktuBHbie npeBpaienus. [lepuoa nomypacmnaga aTOMHBIX siAEp.
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SnepHble peakuuu. 3aKOHBI COXPAHEHMsI 3aps0BOTO U MAacCOBOIO YMCEI. DHEPrusl CBSI3U aTOMHBIX SAEp.

Cas13b Macchl U 3Hepruu. Peakunu cuntesa u nenenus aaep. Mcrounuku sHeprun ConHIa v 3BE31.

SAnepnas sHepreruka. JleiicTBYs paAMOAKTUBHBIX U3JIyYE€HUIN Ha )KUBBIE OPTaHU3MBI.

JdemoHncTpanum.

CrieKTphl U3IIy4€HUs U TOMJIOIICHNUS.

CrnieKTphl pa3IuyHbIX Ia30B.

CnexTp BomopoJa.

Habmonienue tpexoB B kamepe Buiibcona.

PaboTa cueTurka HOHU3UPYIOUIUX U3ITY4YEHUI.

. Peructpanus usnydeHus npupoIHbIX MUHEPATIOB U TPOTYKTOB.

JIaﬁopaTopHLIe padoThI M ONBITHI.

1. HaGmtoneHue CIUIONIHBIX U TUHEHUAThIX CIEKTPOB U3TyUYEHUS.

2. VccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUHU YACTHULIBI IO TOPMO3HOMY IyTH (110 hoTorpadusm).

3. N3mepenue pannoakTuBHOTO (hoHA.

IToBTOpHTEILHO-0000IAOLINI MOLYIb.

[ToBTOpUTENHEHO-00001AIOMINH MOJIYJIb MPEIHA3HAYEH AJIs CUCTeMAaTHU3allMd U 000OILEHUs MpeIMETHOTOo

COJICpXKAHUS U ONbITA ACATEIbHOCTH, IPUOOPETEHHOIO MPH U3YyYEHUH BCEro Kypca (M3UKH, a TaKXKe JUIs

HOJIFOTOBKKA K OCHOBHOMY I'OCY/JapCTBEHHOMY 3K3aMEHY IO (U3UKE JUIsl 00y4aroluxcs, BHIOPABIIUX 3TOT

y4eOHBIH IpeameT.

[Ipy W3yyeHMH AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUABI JEATEIbHOCTH, Ha OCHOBE

KOTOPBIX 00€CHeunBaeTCs JOCTHKEHHWE MPEIMETHBIX W MeETalpeIMEeTHbIX IUIaHUPYEMBIX pPe3yJIbTaToB

oOyueHusi, (GOpMUPYETCS €CTECTBEHHO-HAay4YHasi TPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEAOBAHUS

SBJICHUM MPUPOJBl W TEXHHUKH, OBJIAJCHUE YMEHUSAMH OOBACHATH (PU3MUECKUE SIBICHUS, MPUMEHSA

MOJTyYEHHbIE 3HAHUS, PEeLaTh 3aJa4, B TOM YHCJIE KAUECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIMNHATBHO EATENILHOCTHBIN XapaKTep JAHHOTO pa3JieNia pealnu3yeTcs 3a CUeT TOro, YTO 00yJaroIuecs

BBITOJIHAIOT 3aJaHNs, B KOTOPBIX UM IpEJIaracTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAaHUH pacro3HaBaTh U Hay4YHO OOBICHATH (PU3UUECKUE SIBICHUS B OKPY)KAIOLICH

IIPUPOJIE U MIOBCEHEBHOW KU3HU;

— HCMOJIb30BaTh HAYYHBIC METOJABI UCCIECA0BAaHHUS (PU3UUECKUX SIBICHUH, B TOM 4YHCIE AT HMPOBEPKH
TUIIOTE3 U MOJyYEHUSI TEOPETUYECKUX BBIBOIOB;

— OOBSCHATH HAayyHbIE OCHOBBI HanOoJee Ba)KHBIX JOCTHXKECHHH COBPEMEHHBIX TEXHOJOIMH, Hampumep,
IIPAKTUYECKOI0 HUCIIOJIB30BAHMS PA3INYHBIX MCTOYHMKOB YHEPIUM HAa OCHOBE 3aKOHA IIPEBpPALICHHS U
COXPAaHEHHUs BCEX U3BECTHBIX BUI0B YHEPIUH.

Kaxnas U3 TeM JaHHOro MOJYJIsl BKIIFOYAET SKCIIEPUMEHTAIbHOE UCCIeJOBaHNE 0000LIAIONIEro XapaKkTepa.

Monynb 3aBeplIaeTcsi MPOBEACHUEM AMArHOCTMYECKOW M OIICHOYHOW paboThl 32 Kypc OCHOBHOTO OOIIETO

o0OpazoBaHwsl.

ok wdpE

IInanupyemblie pe3yabTaThl OCBOEHUS MpeAMeTa

W3ydenue (pu3UKN Ha ypOBHE OCHOBHOT'O OOIIEro 00pa30BaHMs HANPABICHO HAa JOCTHKEHUE JTUYHOCTHBIX,

MeTanpeMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB.

JInuHOCTHBIE pe3y/ibTaThl

B pesynbraTe msydeHus (pU3MKM Ha ypOBHE OCHOBHOIO 00Iero obpazoBaHusi y oOywaromierocs OymyT

c(hOpMHUPOBAHBI CIIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS:

— TPOSIBIICHUE MHTEPECA K UCTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCHICKON (PU3MYeCKON HAYKH,

— IIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSM POCCUNUCKUX YUCHBIX-(PU3UKOB;

2) rpaKIaHCKOr0 M TYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

— TOTOBHOCTb K aKTHMBHOMY YYacTHUIO B OOCY)KJIEHHU OOIIECTBEHHO 3HAYMMBIX U ITHUYECKUX MPOOIeM,
CBSI3aHHBIX C IPAKTUYCCKUM MPUMEHCHHEM JTOCTHKCHUHN (PU3UKH;

— OCO3HaHHE BaKHOCTH MOPAJIbHO-3THUYECKHUX MPUHLIUIIOB B A€ATEILHOCTH YYEHOTO;

3) acTeTMYECKOT0 BOCIIUTAHMSI:

— BOCIIPHUATHE 3CTETUYECKHX KadyecTB (PU3NYECKOW HAYKU: €€ TapMOHUYHOIO MOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 NO3HAHUS:

— OCO3HaHHE IICHHOCTH (PU3MUECKON HAyKN KaK MOIIHOTO HHCTPYMEHTA TIO3HAHUS MUPa, OCHOBHI Pa3BUTHS
TEXHOJIOTUM, BaXKHEUIIIEH COCTABISIONICH KyIbTYpHI;

— pa3BUTHE HAYYHOI JTH0003HATENFHOCTH, MHTEpPECA K UCCIIEAOBATENILCKON AeSITEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI U IMOLMOHAIBHOIO 0JIATOMOTYYHs:



— OCO3HaHHE IIEeHHOCTU Oe3omacHOro o0pas3a >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE, BaXKHOCTU
npaBWiI 0E30MacHOTO TIOBEACHUS Ha TPAHCIOPTE, Ha JOpOrax, C OJJIEKTPHYECKUM U TEIJIOBBIM
000py/0BaHNEM B JOMAIIHUX YCIOBHSIX;

- c(hOpMHUPOBAHHOCTh HaBbIKa pe(IeKCHH, MPU3HAHKWE CBOETO TpaBa Ha OMIMOKY M TaKOTro K€ MpaBa y
JIPYTOro 4eI0BeKa;

6) TPy10BOT0 BOCIIUTAHMS:

— AKTUBHOE yYacTHE B PEIICHUU MPAKTUYECKUX 337134 (B paMKax ceMbHU, 00pa30BaTebHONW OpraHU3aluy,
HACEJICHHOTO NYHKTa, POJHOTO TOpOJa, Kpas) TEXHOJIOTMYECKOW W COIMaIbHON HalpaBIICEHHOCTH,
TPeOYIOLINX B TOM YHUCIIe U (PU3NYECKUX 3HAHMIA;

— HWHTEpecC K MPAKTHIECKOMY M3YYeHUIO podeccuil, CBA3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOrH4ecKOro BOCIIUTAHMA:

— OpHUEHTaIus Ha MPUMEHEHHE (PU3MUECKUX 3HAHUH TSl pelIeHus 3a7a4d B 00JIaCTH OKPYKAIOIIEH Cpepl,
IUTAHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIEACTBUH JUIsl OKPY>KAIOIIEH Cpe/Ibl;

— OCO3HaHHE TII00ATLHOTO XapaKTepa SKOJIOTHYSCKUX MPO0IeM U IyTel UX PEUICHHUS;

8) ajanTanuu K U3MEHSIOIMMCS YCJIOBUAM COLMAJIBLHOI U IPUPOIHOI cpebl:

— TOTPeOHOCTh BO B3aWMOJICHCTBUM TIPU BBIOJHEHUH WCCIEAOBAHUNA U TIPOCKTOB (PU3UUECKOM
HAIlpaBJIEHHOCTH, OTKPHITOCTb OIBITY M 3HAHUAM JIPYTHX;

— TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO IeATEIIbHOCTB;

— noTpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HaHUI1, B TOM 4KciIe (POPMYIUPOBATH UIEHU, TIOHITHS, THIIOTE3bI
0 (hu3MYecKuX 00BEKTaX U SBJICHUSIX;

— oco3HaHHe Ae(pUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3UKY;

— TUTAHUPOBAHHE CBOETO PA3BHUTHUS B MPUOOPETEHUH HOBBIX (PM3NYECCKUX 3HAHUM;

— CTpeMJIEHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3H MIPUPOIbI, OOIIECTBA M SKOHOMUKH, B TOM YHCIIE
C UCMOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

— OIIGHKa CBOUX JCHCTBUH C y4yeTOM BIHUSHHS Ha OKPYXKAIOIIYIO Cpeny, BO3MOXHBIX TIJIOOANbHBIX
OCJICICTBUH.

MeTanpeamMeTHble pe3yabTaThl

B pesynbprate m3ydenus pU3MKKM HA YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs Yy OOydYaromierocs OymayT

c(OopMHPOBAaHbI MeTaNpeIMeTHbIE Pe3yJIbTATHI, BKIIOYAIOLIIE [T03HABATEIbHbIC YHUBEPCAIbHbIE YUeOHbIC

NeNCTBYS, KOMMYHUKATUBHbIE YHUBEPCAIbHbBIE YUeOHbIE AEMCTBUS, PETYISATUBHBIE YHUBEPCAIbHbIE YUeOHbIE

JEUCTBUS.

Ilo3HaBaTebHbIE YHHBePCcAIbHbIE YUueOHbIe JelicTBUSs

Ba3oBble 1oruveckue aeicTBUA:

— BBISABIIATH U XapaKTepU30BaTh CYIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUH);

— yCTaHaBJIMBATh CYILECTBEHHBIHN MPU3HAK KJIACCH(PHUKAIINN, OCHOBAHUS JUIsl 0000IICHNS U CPAaBHEHUS;

— BBISBIIATH 3aKOHOMEPHOCTH U MPOTHBOPEUUS B paccMaTpuBaeMbIX (hakTax, JAHHBIX M HAOJIOJICHUSX,
OTHOCSAILINXCS K (PU3UUECKUM SIBIICHUSIM;

— BBISBIIATh IPUYUHHO-CJIE/ICTBEHHBIE CBS3U MPU U3YUYEHUU (DU3HUECKUX SIBJICHHUM U MPOLECCOB, JENIaTh
BBIBOJIbl C MCIIOJIb30BAHUEM JIEAYKTUBHBIX M MHIYKTHBHBIX YMO3AKJIIOUECHUH, BBIBUTATh TUIIOTE3bI O
B3aMMOCBSA3SX (DU3MUECKUX BEIUYUH;

— CaMOCTOSITEJILHO BBIOMpATh CIOCOO pemieHus y4eOHOH (u3nueckoil 3agaun (CpaBHEHHUE HECKOJIBKHX
BapMAaHTOB pEIlIeHUs, BbIOOp Haubosiee MOIXOIAIIET0O C YYETOM CaMOCTOSTENbHO BbIIECIECHHBIX
KpUTEPUEB).

Ba3oBble ucciegoBaTebcKue 1elCTBUSA:

— HCIIOJIb30BaTh BOMPOCHI KaK MUCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

— TPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIaHY OIBIT, HECIOXKHBIH (PU3NYECKUN SKCTIEPHUMEHT,
HeOOoJIbIIIoe HeceoBaHne GU3NYECKOTO SIBICHHUS,

— OIIGHUBATh HAa IPUMEHHMOCTD U JIOCTOBEPHOCTh MH(POPMALIUIO, TIOIYIEHHYIO B XO/€ UCCIICAOBAHUS UITH
HKCIIEPUMEHTA;

— CaMOCTOSTENBHO (hOpPMYITHPOBATH 00OOIIEHNUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEICHHOTO HAOTIOICHMSI,
OTIbITA, UCCIIEIOBAHUS;

— TPOTHO3UPOBATH BO3MOXKHOE JaJbHEHIIEee pa3BUTHE (PU3MUECKUX IPOLIECCOB, a TAKXKE BBIIBUTAThH
MPEONI0KEHUs 00 X PA3BUTHUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

PatGora ¢ unpopmaumeii:

— TMPUMEHSTHh Pa3IUYHbIE METOJbI, HHCTPYMEHTBI U 3alpOChl MPH MOHCKE M 0TOOpe MHGpOpMalUU WU
JAHHBIX C YYE€TOM IPEeJIOKEHHON YueOHO! (PU3NIeCcKOi 3a1aun;



— aHaJM3upOBaTh, CHCTEMATHU3UPOBATh U HWHTEPIPETHPOBATH MHPOPMAIUIO PA3NUYHBIX BUAOB U (HOpM
MIPEICTABIICHHUS,

— CaMOCTOSITEIbHO BHIOMpATh ONTUMAaJIbHYIO (OpMY MpeACTaBieHUs WH(DOPMALMHU U HIUTIOCTPUPOBATH
perraeMble 3a/1a9u HECIIOKHBIMHU CXEMaMHU, TuarpaMMaMu, HHOU TpaduKoi 1 NX KOMOWHAITUSMHU.

KoMMyHuKATHBHBIE YHHBEPCcATbHbIE YUeOHbIE el CTBUSI

Oo0mennue:

B Xojle 00CyXIeHusl y4eOHOTO MaTepualia, pe3yibTaToB JIa0OpaTOPHBIX padOT M MPOEKTOB 3aJaBaTh

BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOM TEMBI U BBICKA3bIBATh WJCH, HAIICIICHHBIC HA PEIICHHUE 33Ja9d U

noJiepKaHue 0J1aroxenaTeIbHOCTH OOIIEHUS;

— CONOCTaBJIATH CBOM CYXKJCHHS C CY)KJICHUSMH JAPYTUX YIACTHUKOB JTUAIOTA, OOHAPYKUBATh PA3IUIHNEC U
CXOJICTBO IIO3UIINUH;

— BBIPaXKaTh CBOIO TOYKY 3PCHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

— MNyONWYHO TMPEACTaBISATh PE3YNbTAaThl  BBIMOJTHEHHOTO (DU3MYECKOro OmbiTa  (IKCIEPUMEHTA,
WCCJICIOBAHMS, TIPOEKTA).

CoBMecTHas 1eSITEJILHOCTD (COTPY/IHHY€ECTBO):

— TIOHUMATh W HUCIOJH30BaTh MPEUMYIIESCTBA KOMAHIHOW W WHAMBHAYAIBHOH padOTHI NMPHU PEIICHUN
KOHKPETHON (PU3UYECKOM MPOOIEMBI;

— MPUHUMATHh IEJIH COBMECTHOM JCATCILHOCTH, OPraHW30BBIBATH JCHCTBHSI 10 €€ JOCTHIKEHHIO:
pacmupenensaTh poyid, 00CYXAaTh MPOIECChl U PE3yIbTaThl COBMECTHOW paboThl, 0000IIAaTh MHEHUS
HECKOJILKHX JTIOJIEH;

— BBIMIOJIHATH CBOIO YacTh PabOTHI, JOCTUTAas KauyeCTBEHHOI'O pe3yibTara MO CBOEMY HAMPABICHHIO U
KOOPJMHHPYS CBOU JACHCTBHS C JPYTHMH WICHAMH KOMaH/IbI;

— OICHHMBATh KadyeCTBO CBOETO BKJIaJa B OOMMIA MNPOAYKT IO KPHUTEPUSM, CAMOCTOATEIHHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

Pery/siTUBHBIE YHHBEpPCAJIbHbIE YUeOHBIE eiiCTBUSA

Camoopranuszanms:

— BBISABIATH MPOOJIEMBI B KU3HEHHBIX M YUYEOHBIX CHUTYaIUSIX, TPEOYIOIIUX IJIs perieHus (pusmdecKkux
3HAHUII;

— OPHEHTUPOBATHCS B PA3TUYHBIX OIX0aX IPUHATUS PeUICHUH (MHAUBUAYAIBHOE, IPUHSITHE PEUICHIS B
TpyIIIe, IPUHATHE PEIICHUN TPYIION);

— CaMOCTOSITEIbHO COCTAaBISTh ANTOPUTM pElIeHUs (U3MUECKON 3aJaud WM IUTaHAa HUCCICIOBAHHS C
YY4E€TOM HMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh IpejularaeMmble
BAPUAHTBI PELICHUN;

— JIenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb:

— JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUM U IpejiaraTh IJIaH ee U3MEHEHMUS,

— OOBSACHATH MPHUYMHBI JOCTIKEHUS (HEIOCTIDKEHHUS) pe3yJbTaTOB JESATEILHOCTH, JaBaTh OILICHKY
MPUOOPETEHHOMY OTIBITY;

— BHOCHUTH KOPPEKTHBBI B JICITEILHOCTD (B TOM YHCJIE B XO/I BBIMOTHEHUS (PU3NIECKOTO UCCIICTOBAHMS WIH
IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIHCTB, W3MEHMBILUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKIIUX TPYIHOCTEH;

— OIECHUBATh COOTBETCTBHE PE3yJbTaTa LIETU U YCIOBHUSIM.

OMONUOHATbHBIA HHTEJIEKT:

— CTaBUTH ce0s Ha MECTO JPYTroro uejoBeKa B XOJ€ CIopa WIH AUCKYCCUU HA Hay4YHYIO TeMY, TOHUMATh
MOTHBBI, HAMEPEHUS ¥ JIOTUKY JIPYTOTO.

[IpunsTue ceds1 U APYrUx:

— TMPHU3HABATh CBOEC MPABO HA OMIMOKY MPH PEIICHUH (PH3UICSCKHX 3aa9 WIH B YTBEPKJICHUAX HA HAyYHBIC
TEMBI U TaKOE K€ TIPaBO APYroro.

IIpeameTHbIe pe3y/bTAThI

7-# KkJaace

K koHIy oOydeHuss B 7-M KJiacce TIpeJMETHBIC pe3yJbTaThl Ha 0Aa30BOM YpPOBHE JOJDKHBI OTPaKaTh

c(hOpPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:

— HCIIOJIB30BaTh MOHATHS: (DU3UYECKHEe W XUMHUYCCKUE SBIICHUS, HAOIIOJICHUE, SKCIICPUMEHT, MOJIENb,
TUNOTE3a, €AUHUIIBI PU3NIECKUX BEIMYUH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHHS BellecTBa (TBEpIoe,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBMKEHNE (PaBHOMEPHOE, HEPABHOMEPHOE, TIPSIMOJIIMHEHHOE),
TpPaeKTOpHs, paBHOAEHCTBYIomas cuia, nedopmarus (ympyrasi, IUIacTUYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;



— pasnuyath sBieHUs (nud@ys3us, TEIIOBOE ABMKEHUE YacTHI[ BEIIEeCTBA, PAaBHOMEPHOE JBH)KEHUE,
HEpPaBHOMEPHOE JBUKEHHUE, MHEPLUS, B3aUMOJICICTBHIE TeJl, pABHOBECHE TBEPJIBIX TEJ C 3aKPEIJICHHON
OCbI0 BpallleHMs, Mepefaya JAaBiIeHUs TBEPIAbIMU TeJaMM, >KUIKOCTAMH M Tra3aMH, aTMoc(epHoe
JaBJeHME, IUIaBaHUE TeJl, MPEBpAIICHUS MEXAHUYECKOW SHEpPruu) MO ONHCAHMIO UX XapaKTepHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

— pacro3HaBaTh TPOSIBICHHE W3YyYEHHBIX (U3NYECKUX SIBICHHNA B OKPYXKAIOIIEM MHpPE, B TOM YHCIE
¢du3nueckue sIBIEHUS B IPUPOJIE: PUMEPHI IBIXKEHUS ¢ PA3TIMYHBIMU CKOPOCTSIMU B )KUBOW U HEKUBOU
IpUpoJie, NEUCTBUE CUIIBI TPEHUS B MPUPOJE U TEXHUKE, BIMSHHE aTMOC(EPHOro JaBJIEHUS HA )KUBOU
OpraHu3sM, IUIaBaHUE pbIO, pblYaru B TeJie YeJIOBEKa, IPU 3TOM MEPEBOAMTH MPAKTUYECKYIO 3a/1ady B
yueOHY10, BBIICIIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUII;

— OIKCHIBATh U3YYEHHBIE CBOMCTBA TEJ U (PU3UUYECKHE SBJICHHS, UCIIOb3Ysl (PM3UUECKUE BETMUUHBI (Macca,
00BbeM, IUIOTHOCTh BEIECTBA, BpPEMs, IyTh, CKOPOCTb, CPENHSAS CKOpPOCTb, CHUJIAa YNPYrOCTH, CHUJIA
TSDKECTH, BEC Tejla, CUJla TPEHHsl, AaBlieHHe (TBEpAOro Teja, HUJIKOCTH, ra3a), BHITAJKUBAIOIIAs CHUIIA,
MeXaHW4ecKas pabdoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KOA(D(PHUIIMEHT MOJIE3HOTO NECUCTBUS
MEXaHU3MOB, KHMHETHYECKass W IOTEHIMalbHas HSHEpPrus), NpU ONUCAHUU IPABUIBHO TPAKTOBATb
(Gu3MYeCKUl CMBICI HCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYEHHS U €IMHHUIBI (PU3HMUECKUX BEJIUYUH,
HaXOJUTh (POPMYIIbI, CBSI3bIBAIOLINE TAHHYIO (PU3UYECKYIO BETMUUHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTD
rpauKy U3y4yeHHBIX 3aBUCUMOCTEN (PHU3HUECKUX BEJIUYUH;

— XapakTepu30BaTh CBOICTBA Tel, (PU3UUYECKHE SIBJICHHS U MPOLIECCHI, UCIIOIb3Ys MPaBUiIa CIOXKEHUS CUIT
(Bmonb ogHOM mpsaMoit), 3akoH ['yka, 3axon [lackans, 3akoH Apxumena, IpaBUJIO PaBHOBECHUS pblyara
(6;10Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW SHEPrHHM, NPH 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIlIUChIBATh €M0 MaTEMaTHUYECKOE BbIPAKEHHUE;

— OOBACHATH (pU3MUECKUE SBJICHHUS, MIPOLECCH U CBOMCTBA TEJd, B TOM YHUCIIE U B KOHTEKCTE CHUTyalUi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH I[PUYUHHO-CIEACTBEHHbIE CBS3H, CTPOUTH
00BsicHeHUE U3 1—2 JIOTMYeCKUX IIaroB ¢ OMOPOH Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MUECKUX SIBICHUM,
(GU3nM4ECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

— pemath pacueTHbIE 3a/1a4M B 1—-2 neicTBUA, UCTIOB3YsI 3aKOHBI M ()OPMYJIbI, CBSA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 331a4M 3aIIChIBAaTh KPATKOE YCIOBUE, IOACTABIATh (PU3HUECKHUE
BEJIMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUEThI, HAXOJUTH CIIPABOYHbIC IAHHBIC, HEOOXOAUMBIE IS
peleHus 3aa4, OLEHUBATh PEATUCTUYHOCTD IOIYYEHHON (PU3NYECKON BETUUNHBL;

— pacrmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3UYECKHX METOAOB, B OMHMCAHUH
UCCJICIOBaHMs BBIJCIIATh IIPOBEPIEMOE MPEAINONIOKEHHE (TUIOTE3Y), Pa3nyaTh U MHTEPIPETUPOBATH
MOJIYYCHHBIN Pe3yibTaT, HAXOAUTh OUIMOKU B XOJI€ OIIBITA, JIEJIaTh BHIBOJIBI 10 €TI0 PE3yJIbTaTaM;

— IPOBOJIUTH OMNbITHI 10 HAOMIOJAEHUIO (U3NYECKUX SABJICHUM WIN (PU3MUYECKUX CBOWCTB Tex:
dopMynMpoBaTh MpOBEpSEMbIC  IPEINOJIOKEHUS, COOMpaTh YCTAaHOBKY M3  IPEUIOKEHHOI'O
000py10BaHUs, 3alIUCHIBATh X0/ ONbITA U (POPMYIUPOBATH BBIBOABI;

— BBINOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tella, 00beMa, CHUIIbI U TeMIepaTyphl C
UCIIOJIb30BAHUEM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMUCHIBATH IOKA3aHUSA IPUOOPOB C Y4ETOM
3aJJaHHO} a0COIIOTHOM MOTrPEUTHOCTH U3MEPEHUH;

— IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKONM BEIMUYUHBI OT JIPYTroOil ¢ UCIOJIb30BAaHUEM
IPSAMBIX U3MEPEHU (3aBUCUMOCTH ITyTH PABHOMEPHO JBMKYILErOCs Tella OT BPEMEHU JBIMKEHUS Tena,
CHJIBI TPEHUS CKOJILKEHUS OT Beca Tea, KauecTBa 00pabOTKU MOBEPXHOCTEN Tl U HE3aBUCUMOCTH CUJIBI
TPEHMS OT IIJIOLIAIU CONPUKOCHOBEHUS TEI, CUIIbl YIPYTOCTH OT YAJMHEHUS IPYKUHBI, BHITAJIKMBAIOIIEH
CHJIBI OT 0ObeMa MOTPYKEHHON YaCTH TeJla U OT INIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH
TeJa, OT TIIyOMHBI, HA KOTOPYIO MOTPYKEHO TeJO0, YCIOBUH IJIaBaHUs T, YCIOBUN PaBHOBECHS phluara
1 OJIOKOB), Y4aCTBOBATh B TUTAHUPOBAHUU YI€OHOTO MCCIICIOBAHUS, COOMPATh YCTAHOBKY U BBITIONHSTH
U3MEpEeHus, clenys NPeAoKEHHOMY IUIaHy, (PUKCHpOBATh pPe3ylbTaThl IMOJYYEHHOH 3aBUCHUMOCTH
(¢U3NUECKUX BENIWYMH B BUJE NPEJIOKEHHBIX TaOJIUI] U TpadUKOB, AeNaTh BBIBOJABI IO PE3yJbTaTaM
UCCIIE/I0BaHMS;

— TIPOBOJIUTH KOCBEHHBIC M3MEPEHHS (PU3UUECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA KUIKOCTH U TBEPIOTO
TeJla, CUJa TPEHUS CKOJIbKEHMs, AaBJICHHE BO3/yXa, BBITAJKUBAIOUIAs CWJA, JEHCTBYIOIIAas Ha
MOTPY>KEHHOE B JKUIKOCThH TENO, KOA((UIIUEHT MOJIE3HOTO JCHCTBUS MPOCTHIX MEXAHW3MOB), CIEIYS
NPEI0KEHHON MHCTPYKIMHU: MIPH BBIOJHEHUH U3MEPEHUH cOOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISITh 3HAUEHUE NCKOMOM BEIMUYMHBI;

— co0moaTh MpaBuiIa TEXHUKH O€3011aCHOCTH ITpU paboTe ¢ 1a00paTOPHBIM 000pyIOBaHUEM;

— yKa3bIBaTh MPUHIIMITBI IEHCTBUS TPUOOPOB U TEXHUYECKHX YCTPOICTB: BECHI, TEPMOMETP, THHAMOMETP,
cooOwIarImecs cocyibl, 6apoMeTp, pplyar, MOoABUKHBIN U HETOABUKHBIN 00K, HAKJIOHHAS MJIOCKOCTb;



— XapakTepu30BaTh HNPUHIMIIBI JEHCTBUS U3YUEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONMOPOM Ha
X oOmMucaHus (B TOM 4YMCIE: TMOALIMIHUKY, YCTPONCTBO BOJONPOBOJAA, TUAPABIMYECKHI Ipecc,
MaHOMETp, BBICOTOMED, MOPLIHEBOM HACOC, apeoMETp), UCHOJb3Yys 3HAHHUS O CBOWCTBaX (PU3MUECKUX
ABJICHUN 1 HEOOXOIUMbIE (PU3NUECKHE 3aKOHBI U 3AKOHOMEPHOCTH;

— MpPUBOAUTH MpPHUMEPhl (HAXOAMTh HMH(POPMALMIO O TMpUMepax) MPAKTHUECKOTo HCIOIb30BaHUSL
¢u3nyecKux 3HaAHUI B TOBCEIHEBHOM JXKM3HM JUIsl oOecrneueHus Oe30MacHOCTH NMpH OOpalEHUH C
npubopaMu M TEXHHYECKMMHU YCTPOMCTBAMH, COXpaHEHHs 3JI0pOBbsi U COOJIOJCHUS HOPM
HKOJIOTHYECKOT0 MOBEJICHHS B OKPY’KaIOLIEH Cpeie;

— OCYILECTBJIATh OTOOP UCTOUHUKOB MH(POPMALIMN B UHTEPHETE B COOTBETCTBUU C 33JaHHBIM ITOMCKOBBIM
3alpocoM, Ha OCHOBE MMEIOIMXCSI 3HAHUW W MyTEM CPaBHEHUS PA3IUYHBIX HMCTOYHHKOB BBIIEISATH
UH(POPMALIUIO, KOTOPAs SBJIETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEJOCTOBEPHOM;

— HCIIOJIb30BATh NPU BBIIOJHEHUU YYEOHBIX 3aJlaHUN HAy4HO-TIOMYJSPHYIO JIMTEpaTypy (pU3HUecKoro
COJIeprKaHus, CIIPAaBOYHBIE MAaTEepHaIbl, pecypchl ceTu IHTepHeT, BaaeTh NpueMaMi KOHCIIEKTUPOBAaHUS
TeKcTa, NpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;

— co3/laBaTh COOCTBEHHbIE KpaTKHE HMUCbMEHHBbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3 HCTOYHUKOB
uHbopMaluu (PU3NYECKOro COJEepKaHUs, B TOM 4HcCie MyOJMYHO JeslaTh KPAaTKHE COOOIIEHHUs o
pe3yibTaTtax MPOEKTOB WM Yy4eOHBIX MCCIIEAOBAaHHM, MPU 3TOM I'PAMOTHO HCIIOJIb30BaTh MU3y4EHHbII
MOHSTUNMHBIN anmapaT Kypca pU3UKU, COPOBOXKAATh BHICTYILIICHHUE ITPE3eHTAIUEH;

— TpU BBINOJHEHUM Y4YEOHBIX MPOEKTOB M HCCIEAOBAaHMNA paclpenessiTh OO0SI3aHHOCTH B TpyIIE B
COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJjauaMi, CJIECIUTHh 32 BBINOJIHEHHEM IUIaHa JEHCTBUM, a/leKBaTHO
OLICHUBAaTh COOCTBEHHBI BKJIAJ B JAEATCIBHOCTh TIPYIIbI, BBICTPaWBAaTh KOMMYHHMKATHBHOE
B3aMMO/ICIICTBHE, YUNTHIBAasi MHEHHUE OKPYKAIOIIHX.

8-i ki1ace

K xoHumy obOydenuss B 8-m KJjacce mnpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaThb

c(OPMHPOBAHHOCTh Y O0yUAIOIINUXCS YMEHUH:

— HCMOJNb30BaTh IOHATUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [BM)KEHHE aTOMOB M MOJEKYJ,
arperaTHbIe COCTOSIHUSI ~BEIIECTBA, KPHCTAIMUYECKWE U aMOpQHbIE Tena, HACHILECHHBIN |
HEHACBILEHHBII Map, BIaXXHOCTh BO3/yXa, TEMIIEpPAaTypa, BHYTPEHH:S SHEPIUs, TEIUIOBOM JABUraTellb,
AJIEMEHTAPHBIHN JEKTPUUECKUN 3apsi, IEKTPUUECKOE 110JI€, IPOBOAHUKH U JUDJIEKTPUKH, IIOCTOSIHHBIN
JIEKTPUUYECKUI TOK, MArHUTHOE T0JIE;

— pa3nuyarh SBJIEHUS (TEIUIOBOE pACHIMpeHHE M CXKaTue, TeIulonepeaaya, TEIUIOBOE paBHOBECHUE,
CMauuBaHKUe, KalWUISIPHbIE SABICHWS, WCIApeHHe, KOHJAEHCAlMs, IUIABJICHHUE, KPHUCTAJIM3aLUs
(oTBepaeBaHuE), KUIIEHHE, TEIJIONEepeaaya (TEIIONPOBOIHOCTb, KOHBEKIIMS, U31yUEHHE), IEKTPU3ALUL
TeJI, B3aUMO/IEHCTBHE 3apsJI0B, AEUCTBHSI AJIEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMO/JIEHCTBIE
MarHuToB, JE€HCTBHME MAarHUTHOIO IOJII HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs WMHAYKLHA) I10
OIMCAaHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIMX JAHHOE (PU3UYECKOE
SBJICHUE;

— pacro3HaBaTh NPOSIBICHHE U3YyYEHHBIX (U3NYECKUX SBICHUHA B OKPYXKAIOIIEM MHUpPE, B TOM 4YHCIE
¢du3uueckue SBICHUS B NPUPOJE: MOBEPXHOCTHOE HATSDKEHUE M KANWUISPHBIE SBICHHUS B MPHPOIE,
KpHCTaJlIbl B Ipupoae, u3nyuenue CosaHla, 3aMep3aHue BOJ0EMOB, MOPCKHE Opr3bl, 00pa3oBaHKE POCHI,
TyMaHa, WHes, CHera, >JIeKTpUYeCKHe SIBJICHUS B aTMocdepe, 3JICKTPUUYECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE MoJie 3eMild, Jpel( MOI0COB, pOJib MArHUTHOTO MOJS JUIA KM3HM Ha 3emiie, MOJSIPHOEe
CHUSIHME, TIPU 3TOM TEPEBOJUTH MPAKTHUECKYIO 33j[auy B yUeOHYIO, BBIJICIATH CYIIECTBEHHBIE CBOHCTBA
(mpu3HaKM) GU3NIECKUX SIBICHUIA;,

— OIMKCBHIBATH M3yYEHHBIC CBOWCTBA Ted M (PU3MUECKUE SIBJICHUS, MUCIOJIb3Ys (PU3MUECKUE BEINYHHBI
(TeMmiepaTtypa, BHYTPEHHSsSI DSHEprus, KOJMYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh BEILECTBA,
ylenbHas TeIUIoTa IUIABJIECHHUs, yJelbHas TeIuloTa NMapooOpa3oBaHUs, yAeldbHas TEIUIOTAa CrOpaHUs
TOTLIMBA, KOA(PPHUIIMEHT MOJIE3HOTO ACHCTBHSI TEIUIOBOW MAIIMHBI, OTHOCUTENbHAS BIaKHOCTH BO3/1yXa,
AJIEKTPUUYECKHH 3apsizl, CUiIa TOKA, 3JEKTPUUECKOE HAMpsKeHNE, CONPOTUBIICHNE TPOBOAHUKA, YAEIbHOE
COIIPOTHBIICHUE BEIIECTBa, pabOTa M MOITHOCTH AJIEKTPUYECKOTO TOKA), MPH ONUCAHWU TPABHIBHO
TPaKTOBaTh (PU3NYECKUH CMBICI HCIOJIb3YEMBbIX BEIMYMH, OOO3HAYEHHMS U EIUHUIBI (PU3NYECKUX
BEJIMYMH, HAXOUTH ()OPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PHU3UYECKYIO BETMUUHY C APYTUMH BEIIMIHHAMH,
CTPOUTH TpapUKHN U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

— XapakTepu30BaTh CBOWCTBA Tel, (PM3NUYECKHE SBICHUS M MPOIECCHI, UCTIONB3Ysl OCHOBHBIE MOJIOKEHHS
MOJIEKYJISIPHO-KMHETUUECKOM TEOpUH CTPOEHHsl BELIeCTBA, INPHHLUI CYNEpHo3ULUU Moyiell (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsaa, 3akoH OMa s ydacTKa Lienu, 3aKoH Jlxoyisa—



Jlenia, 3aKOH COXpaHEHUs YJHEPTHH, TIPU STOM JaBaTh CJIOBECHYIO (OPMYITHUPOBKY 3aKOHA U 3aMHCHIBATH
€ro MaTeMaTUYeCKOE BBIPAXKEHUE;

O0BSACHATH (PU3UYECKUE TIPOIECCHl U CBOMCTBA TEl, B TOM YHCIIE U B KOHTEKCTE CHTYyalllil MPaKTHUKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BBIABISATH IPHYNHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BsICHEHNE U3 12
JIOTUYECKHX IIaroB C OMOpoil Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3NYECKUX SABICHUHN, PU3NIECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEM;

pelaTh pacyeTHbIE 331a4K B 2—3 JIeHCTBUS, UCIIOJIB3Ys 3aKOHBI M (POPMYJIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaIM3a YCJIOBUS 3a/layMl 3alHMChIBATh KPATKOE YCJIOBUE, BBISIBISATH HEAOCTATOK
JAHHBIX JUISL PELICHUs 3a/adyd, BBIOMpaATh 3aKOHBI U (OPMYIbI, HEOOXOTUMBIE ISl €€ pEeLIeHus,
IIPOBOAMTH PAcyeThl M CPABHHUBATh IOJYyYEHHOE 3HAUY€HHE (PU3NUECKON BEIUYMHBI C W3BECTHBIMHU
JTAHHBIMU;

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PELIMTh NMPU MOMOIIM (PU3MUECKUX METOJO0B, HUCIIOJIb3YS
OIMCAaHUE UCCIIEJOBAHMsL, BBIIEIATH IIPOBEPSAEMOE MIPEATIONOKEHNE, OLICHUBATh IIPABUILHOCTD MOPSAIKA
IIPOBEJICHUS UCCIIE0BAHNUS, 1€TaTh BHIBOIBL;

IPOBOJUTH OIIBITHI 10 HAOIIOEHUIO (PU3MUYECKUX SIBICHUM WK (PU3MUECKUX CBOMCTB TeJ (KaluUIpHbIe
SBJICHUS, 3aBUCUMOCTb JJaBJICHUS BO3/1yXa OT €ro 00beMa, TeMIIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS
U HarpeBaHus IpH H3IYYEHHH OT I[BeTa H3JIydarouiel (morjouiaromnieiil) MoBEepXHOCTH, CKOPOCTb
UCHApeHuss BOJbl OT TEMIEpaTyphbl >KUIKOCTH M IUIOIIATU €€ IMOBEPXHOCTH, JJIEKTpU3alus Tel U
B3aMMOJICICTBHE 3JIEKTPUUECKHUX 3apsA70B, B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHuTOB, BU3YyalW3alus
MarHUTHBIX MOJE€H MOCTOSIHHBIX MAarHWTOB, AEMCTBHS MAarHUTHOTO IOJS Ha MPOBOJHUK C TOKOM,
CBOWCTBA 3JEKTPOMArHUTAa, CBOICTBAa AJIEKTPOABHUIraTessl IOCTOSHHOIO TOKa): (HOpMyIupoBaTh
IIpOBEpsieMble MPEIOI0KEHUS, COOUpPaTh YCTAHOBKY M3 NPEIJIOKEHHOTO 000pYI0BaHUSI, ONMUCHIBATh
XOJI OTbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJHATh MPSMbIE HM3MEPEHHUs TEeMIEpPaTypbl, OTHOCHUTEIbHOM BIAXKHOCTH BO3]lyXa, CHJIbI TOKa,
HANPSDKEHUS C MCIIOIh30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3HMUECKUX BEIIMYUH, CPABHUBATH
pe3ynbTaThl U3MEPEHHH C YIETOM 3aJaHHOM a0COIFOTHOM IMOTPEIIHOCTH;

IPOBOJUTH MCCIICIOBAaHUE 3aBUCUMOCTH OIHOHN (PU3MUECKON BEIMYMHBI OT APYTOil ¢ MCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUN (3aBUCHMOCTH COITPOTUBIICHHS IPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIA OEPEYHOTO
CEYEHHUS U YJEJIBHOIO CONPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK,
OT HAamNpsKeHHsI Ha TMPOBOJHHUKE, UCCIEIOBAHUE MOCIEAOBATEIBHOIO U MAPAIICIBHOIO COEIMHEHUN
IIPOBOJHHUKOB): IJIAHMPOBATh HCCIEIOBaHUE, COOUPATh YCTAHOBKY W BBINOJHATH W3MEPEHUs, CIEIys
NpEUIOKEHHOMY IUIaHy, (DUKCHpPOBaTh pE3yNibTaThl IOJTYYEHHONM 3aBUCHUMOCTH B BHUJE TaOnull U
rpaduKoB, JeNaTh BBHIBOJIBI 110 Pe3yIbTaTaM UCCIICIOBAHMS,

IPOBOJANTH KOCBEHHbIE H3MEpeHUs (U3NUECKUX BeNMMYUH (yIelibHas TEIUIOEMKOCTh BEIleCTBa,
COIIPOTHUBIIEHUE MPOBOJHHUKA, PabOTa U MOIIHOCTb 3JEKTPUUYECKOIO TOKA): IUIAHUPOBATh M3MEpPEHUs,
coOupaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, CJe1ys MPeII0KEHHOW MHCTPYKIIMU, U BBIYUCIIATH 3HAUEHUE
BEJIMYMHBI,

co0JII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH TpH padboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;
XapaKTepu30BaTh MPUHIMIIBI JEHCTBUS U3yYSHHBIX NMPHUOOPOB U TEXHUYECKHX YCTPOMCTB C ONMOPOHl Ha
UX ONHCaHuA (B TOM YHCIIE: CHCTeMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBasi TypOuHa, aMIIEpMETp,
BOJIETMETpP, CUETYUK HJIEKTPUYECKOH SHEPIHH, 3JICKTPOOCBETUTENbHBIE NPUOOpPHI, HArpeBaTeNbHbIC
ANEKTPONPUOOPH! (TIPUMEPBI), SIEKTPUUYECKUE MPEJOXPAHUTENH, IIEKTPOMArHUT, 3JEKTPOJIBUTATENh
MOCTOSIHHOTO TOKA), UCTIONIb3Ys 3HAHUS O CBOMCTBAX (PU3MUYECKHX SIBJICHHUIA 1 HEOOX0IUMBIE (PU3HUECKUE
3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA W M3MEpHUTEIbHbIE NPUOOpPHI MO CXeMaM |
CXEMAaTUYHBIM PUCYHKaM (KUAKOCTHBIM TEPMOMETpP, TEPMOC, NCUXPOMETP, TMIPOMETP, IBUTATEIb
BHYTPEHHETO CrOpaHHs, 53JEKTPOCKOI, PEOoCTaT), COCTABJIATH CXEMBbl DSJCKTPHUUECKUX Ieneil ¢
MOCJIEIOBATEIbHBIM U TapaJlIeNbHBIM COSIMHEHHEM 3JIEMEHTOB, pa3linyas yCJIOBHbIE 0003HAYCHHS
AIIEMEHTOB 3JIEKTPUUECKUX LIETICH;

NPUBOJUTH TPHUMEPHl (HAXOAWTh HMH(POPMALMIO O TMpUMepax) MPAKTHUYECKOTO HCIIONIb30BaHUS
busznyecKkux 3HAHUI B TOBCEIHEBHOM >XKM3HM JUIsl oOecreueHus: OEe30MacHOCTH MPHU OOpaIllEHUU C
npubopaMH M TEXHHYECKHMMH YCTPOMCTBAMH, COXPAaHEHHsS 3I0pOBbSI U COONIOJACHUS HOPM
HKOJIOTMYECKOTO MOBECHHS B OKpPY KaIOIIeH cpefie;

OCYILECTBIISATh MOUCK MH(POpPMALUU (U3NIECKOTO COJEP)KAHHUS B MHTEPHETE, HA OCHOBE MMEIOIIUXCS
3HAaHUU U MyTeM CpPaBHEHUS JOMOJHUTENbHBIX HCTOYHUKOB BBLACTSATH HHPOPMAIUIO, KOTOpas SBISETCS
MPOTUBOPEYHBOM HIIM MOXKET OBITh HEIOCTOBEPHOIA;



— HCMOJb30BaTh MPU BBINOJHEHWH YUYEOHBIX 3aJaHMi Hay4HO-IOMYJISIPHYIO JHUTEpATypy (PU3NUECKOTro
COJIepKaHus, CIIPAaBOYHBIC MaTepHAIIBI, pecypchl ceTd IHTepHeT, Bi1aaeTh MprueMaMu KOHCTIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus MHOOPMAIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE W KpAaTKHE YCTHBIE COOOIIeHHs, 0000mas mHDOpMAIHIO W3
HECKOJIbKUX UCTOYHUKOB (PM3HUUECKOT0 COJIEPKaHUS, B TOM YHUCIIE MyOIUYHO MPEICTABIATh PE3YyIbTAThI
IIPOEKTHON WJIM HMCCIIEAOBATEIbCKON AESITETbHOCTH, MPU ATOM IPaMOTHO HMCHOJIb30BaTh M3Y4YEHHBIN
HNOHATHIHBIN annapaT Kypca (U3MKH, CONPOBOXKAATH BBICTYIUICHUE NTPE3CHTALIUCH;

— TpHU BBHINOJHEHUH YYEOHBIX TPOCKTOB M HCCICNOBAHUN (U3NYECKHX TIPOIIECCOB PACTIPEACIATH
00513aHHOCTH B IPYIIE B COOTBETCTBUM C MOCTABJICHHBIMH 33Ja4aMH, CJICIUTh 3a BHIIIOJIHEHUEM IJIaHa
JEHCTBUI U KOPPEKTHPOBATH €r0, aJleKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JESITEIHHOCTH TPYIIIIHI,
BBICTPaNBaTh KOMMYHHMKATHBHOE B3aUMO/IEHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3periaTh KOH(QIHUKTBHI.

9-i kJaace

K xoHmy oOydeHus B 9-m Kiacce mIpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh

cq)opMHpOBaHHOCTL y 00yJaronuxcsi yMEHHI:

UCIIOJIb30BaTh TOHATHUA: CHCTEMa OTCUeTa, MaTepuajbHas TOYKA, TPAEKTOPHUS, OTHOCHTEIbHOCTb
MEXaHUYECKOro JBMKEHUs, nedopmanus (ymnpyras, IUlacTU4ecKas), TPpeHHE, LEHTPOCTPEMUTEIIbHOE
YCKOpPEHHE, HEBECOMOCTb M MEPErpy3Ku, LEHTP TSKECTU, aOCOIIOTHO TBEPAOE TEJIO, LEHTP TAKECTH
TBEPAOr0 Tejla, paBHOBECHE, MEXaHHWYECKHE KojeOaHus M BOJHBI, 3BYK, MH(Pa3ByK U YIbTPa3BYK,
3JIEKTPOMAarHUTHbIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AaJTbHO30PKOCTD,
CHEKTPBI HCITYCKAHUS U TIOTJIOIIEHUSI, alb(a-, 0eTa- ¥ TaMMa-H3ITydeHHsI, U30TOIIBL, sJIepHas JHEPTeTHKaA,

— pa3nuyath sBJIEHUs (PaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIUHEWHOE JABMKEHHE, PAaBHOYCKOPEHHOE
pSIMOJIMHEMHOE JBU)KEHHE, CBOOOJHOE IaJeHHE TeJl, PAaBHOMEPHOE [BHUKEHHE IO OKPY>KHOCTH,
B3aUMO/IEIICTBHE TEJ, pEaKTUBHOE JBI)KEHUE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXaroIl1e U BEIHYK/ICHHbIE
Kosie0aHus), pe30HAHC, BOJHOBOE IBM)KEHHME, OTPA)KEHHE 3BYKa, MPSIMOJIMHENHOE paclpOoCTpaHEHUE,
OTpa’KE€HHE U MPEIOMIICHHE CBETA, MIOJIHOE BHYTPEHHEE OTPAaXXEHHUE CBETA, pa3jiokKeHue Oenoro ceera B
CHEKTp U CJO0XEHUE CIEKTpalbHbIX LIBETOB, JIUCIEPCHsl CBETA, €CTECTBEHHAs pPaJuOaKTUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTPa U3IYUYECHHUs) IO ONMCAHHIO UX XapAKTEPHBIX CBOWCTB U HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBIICHUE;

— pacro3HaBaTh NPOSBICHHE H3YyYCHHBIX (PU3MUECKUX SBJICHUH B OKpY)KaloUleM MHpe (B TOM 4YHCIe
¢du3nyeckue sBICHUS B INPHUPOJE: NPUIMBBl M OTIMBBI, JABWXKEHHE IIaHeT COJIHEYHOM CUCTEMBI,
PEaKTUBHOE JBIKCHHE JKUBBIX OpPraHU3MOB, BOCIPHATHE 3BYKOB J>KMBOTHBIMHU, 3€MJIETPSICEHUE,
ceificMu4eckue BOJHBI, LyHaMH, 3XO0, I[BETa TeJ, ONTHYECKHE SIBICHUS B IPUPOJE, OHOJIIOTHYECKOEe
JecTBUE  BUJAMMOTO,  YyJIbTPA(HUOIETOBOIO W  PEHTTEHOBCKOTO  M3JIyYEHHH, €CTECTBEHHBII
palMOaKTUBHBIA (POH, KOCMHUYECKHE JIy4d, DPaJUOAKTUBHOE W3IY4YEHHE HPUPOIHBIX MHUHEPANOB,
JeCTBUE PaJMOAKTHBHBIX M3TYYCHUH HA OPraHU3M YeJIOBEKa), MPH 3TOM IMEPEBOAUTH MPAKTHUECKYIO
3a/1auy B y4eOHYIO, BBIICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UIECKUX SBJICHUH;

— OINMKCHIBATHh W3YyUCHHBIC CBOWCTBA Ted M (PU3MUECKUE SIBJICHUS, MCIOIB3Ys (PU3MUECKUE BEIMYHUHBI
(cpenHsst U MTHOBEHHAsl CKOPOCTb Te€Ja IPU HEPABHOMEPHOM JIBUKEHUHU, YCKOPEHHE, NEpPEMEIIEHUE,
MYyTh, YIJIOBasi CKOPOCTh, CUJIa TPEHUS, CHJIA YIIPYTOCTH, CHJIA TSXKECTH, YCKOPEHUE CBOOOTHOTO M ICHUS,
BEC TeJla, UMILYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHUUYEeCKasi padoTa U MOILIHOCTb, IOTEHLUAJIbHAS YHEPIUs
TeJa, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMJIH, TOTEHIMATIbHAS SHEPTHS CXKATOU MPYKUHBI, KHHETHUYECKas
SHEPIrus, NOJHAs MEXaHUUYeCKasl HEprus, NepUo/ U 4acToTa KoeGaHui, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa
U BBICOTa TOHA, CKOPOCTh CBETA, IOKA3aTeslb MPEJIOMIICHUS CpEeAbl), MPHU OMHCAHUH IPABHIBHO
TPaKTOBaTh (HU3WYECKUN CMBICI HCIIOJIB3YEMBIX BEIMYMH, OOO3HAYCHUS M EIMHHUIBI (U3NIECKUX
BEJIMYMH, HAXOJUTh ()OPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3MUECKYIO BEIUUUHY C APYTMMHU BEIMYUHAMM,
CTPOUTH TPAPHKH U3YICHHBIX 3aBHCUMOCTEH (PH3NUECKUX BEITHUYHH;

— XapakTepu3oBaTh CBOWCTBAa Tes, (U3MUECKUE SBICHHS U INPOLECCH, UCHOJb3Ysl 3aKOH COXPAHEHUS
SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMII CYNEPHO3HINU CWII, MPUHIUIN OTHOCHTEIHHOCTH
["anunest, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUsI UMITyJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHHs CBETa,
3aKOHBI COXPAaHEHHUS 3apsIOBOTO W MAcCCOBOTO YHWCEN IPH SAEPHBIX PEAKIMAX, TMPH 3TOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BbIPAKEHHE;

— OOBACHATH (PM3NYECKHE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHTyalluid MPaKTUKO-
OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH IPUUNHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH 00BsICHEHNE U3 2—3
JIOTHYECKUX IIaroB ¢ OMOPOH Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3UUECKUX SABICHHUH, (PU3NIECKUX 3aKOHOB
WJIN 3aKOHOMEPHOCTEH;

— pemarth pacyeTHbIE 3aJa4yd (omMparolvecs Ha CUCTeMY U3 2—3 ypaBHEHHUH), UCHOJb3YS 3aKOHBI U
(bopMmyibl, cBs3bIBatOlLIME (hU3MYECKHE BEIMUMHBI: HAa OCHOBE aHaIW3a YCJIOBUS 33Ja4yM 3allChIBATh



KpaTKoe yCJIOBHE, BBISABIIATH HEIOCTAIOIINE UM N30BITOYHBIE JaHHbIEC, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOIMMBIE ISl PEILICHHSI, IPOBOINUTH PACUETHI M OLICHUBATH PEATMCTUIHOCTD TTOJTYYEHHOTO 3HAUCHHS
(bu3n4ecKoil BETUUNHBL;

— pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU TIOMONIN (PU3HMUYECKHUX METOAOB, HCIIOIB3YS
OIHCaHKE UCCIIE0BAHUS, BBIIEIATh IPOBEPIEMOE MIPEAIOI0KEHNE, OLICHUBATh IPAaBUIBHOCTD MOPSAAKA
MIPOBE/ICHUS HCCIIEIOBAHUS, JIENIATh BHIBOJIBI, HHTEPIPETHPOBATH PE3yJIbTAaThl HAOIIOIEHHUH 1 OIBITOB;

— MPOBOJUTH OIBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WIM (PU3UUECKUX CBOMCTB Tell (M3yueHHE
BTOpOTo 3aKkoHa HhI0TOHA, 3aKOHA COXPaHEHUs YHEPTUH, 3aBUCUMOCTD ITEPHO0/1a KOJIeOaHUH MTPYKHHHOTO
MasiTHUKA OT Macchl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/ bl MAJIbIX KOJICOAHUH,
NPSMOJIMHEHOE PACIPOCTPAaHEHUE CBETa, Pa3JIOKEHHE OEJoro CBeTa B CHEKTp, W3YYCHHE CBOWCTB
n300paKeHUsT B IUIOCKOM 3€pKajie M CBOMCTB H300pakeHHMs HpeaMeTra B coOuparolieil JuH3e,
HaOJIF0/ICHUE CTUTONTHBIX M JIMHEHYATHIX CTIEKTPOB M3ITyUEHHS): CAMOCTOSITEIIHHO COOMPATh YCTAHOBKY U3
U30BITOYHOr0 Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OIbITA M €ro pe3yibTaThbl, (HOpMyIupoBaTh
BBIBO/IBI;

— MPOBOJUTH PU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUM, OTIPEIENsIsl CpeHEE 3HAUCHNE U3MEPSIEMOi
BEeNMYUHBI ((DOKYCHOE pacCTOSIHUE COOMPAIOIIEH JMH3BI), 00OCHOBBIBATH BHIOOP CIIOCO0a M3MEpPEHHS
(u3MepHTENIBHOTO PUOOPA);

— TIPOBOJUTH UCCIICOBAHUE 3aBUCUMOCTEH (PU3MUECKIX BEIMYMH C UCTIOIH30BAHNEM MPSIMBIX U3MEPEHUI
(3aBHCHMOCTB ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH, MEepHUoaa
KOJICOAHWH MaTEeMaTHYEeCKOTO MAsTHUKA OT JUIMHBI HUTH, 3aBHCHUMOCTH yIJIa OTPA)KCHHUsS CBETA OT yria
najieHusl W yria OpejJoMJIeHUs OT yria HaJeHus): IUIaHUpOBaTh MCCIEIOBaHHE, CAMOCTOSATEIBHO
cOOMpaTh YCTAaHOBKY, GPUKCHPOBATH PE3yIbTATHI IIOJYyYEHHON 3aBUCUMOCTH (PU3UIECKUX BEJIMYHH B BHJIE
TabauI U TpaduKoB, AeTIaTh BBIBOBI 0 Pe3yJIbTaTaM UCCIIEI0BaHMS;

— TIPOBOJIUTH KOCBEHHBIC M3MEpEHHs (U3NUCCKUX BEIMYHH (CpPEeIHSS CKOPOCTh M YCKOPEHHE Tela TpHU
PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHUE CBOOOJHOTO HaJeHUs, KECTKOCTh MPYKHUHBI, KOAPPHUIIUEHT
TPEHUS CKOJIBKCHMs, MEXaHWdeckas pabdoTa W MOIIHOCTb, 4YacToTa M MEpHOA KoJIeOaHUM
MaTeMaTHYECKOro U MPYKUHHOTO MasiTHUKOB, ONITUYECKAasl CHJIa COOMPAIOIIEH JIMH3bI, PaJHOaKTUBHBIN
(GOH): MIaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHMUS,
clenysl MPeUI0KEHHOW WHCTPYKIIMU, BBIYUCIATH 3HAUEHUE BEJIMYMHBI M aHAIM3MPOBATH MOJyYCHHBIC
pPE3YJbTATHI C YYETOM 3aIaHHOM MOTPEIIHOCTA U3MEPEHHIA;

— coOmoaTh NMpaBuiia TEXHUKH O€30MIaCHOCTH MpU pabdoTe ¢ 1a00paTOPHBIM 000pyI0BaHHEM;

— pa3Iu4aTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (PU3MUECKUX MOJENel: MaTepralbHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJIO, TOUCUHBIH HCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, IJITaHETapHAsk MOJIENIb aTOMA, HYKJIOHHAs
MO/JIeJIb aTOMHOT0 571pa;

— XapakTepu30BaTh HMPUHIMIIBI JEHCTBUS MU3YUCHHBIX MPHUOOPOB U TEXHUYECKHX YCTPOMCTB C OMOPOM Ha
UX OIIMCaHUs (B TOM YHUCIIE: CIUIOMETP, TaTYUKHU [TOJI0KEHHMSI, PACCTOSIHUA U YCKOPEHHsI, paKkeTa, 3X0JIO0T,
OYKH, MEPUCKOI, (hoToanmapar, ONTHYECKUE CBETOBO/bI, CIIEKTPOCKOII, T03UMETp, Kamepa Buiibcona),
UCIIONIb3Ys 3HAHMSI O CBOMCTBAX (PU3MUECKUX SABICHUN M HEOOXOAUMBIE (PU3HYECKHE 3aKOHOMEPHOCTH;

— HCIMOJIb30BaTh CXEMBbl M CXEMaTHYHbIC PUCYHKU M3YYCHHBIX TEXHUYECKHX YCTPOMCTB, U3MEPHUTEIbHBIX
IpUOOPOB U TEXHOJOIMUYECKUX IPOLECCOB IPU PELIEHUH Y4eOHO-NIPAKTHYECKUX 3ajjad, ONTHYECKUE
CXEMBI JIs1 IOCTPOCHHUS U300PAKEHUN B TNIOCKOM 3epKajie U COOMpAIOLIeH JINH3E;

— NPUBOAUTH TpHUMEPHl (HAXOAUTh HMH(OpPMALMIO O TMpHUMepax) MPAKTUUECKOTO HCIIOJIb30BaHUS
¢u3nuecKkux 3HAHUN B TIOBCEJIHEBHOW XHU3HM Uil oOecrieuyeHHs Oe30MacHOCTH NpH OOpalleHUuH ¢
npubopaMH M TEXHHYECKHMMH YCTPOMCTBAMH, COXPAaHEHHs 30pOBbsI U COONIOJACHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHSI B OKPY’KalOLIeH cpefe;

— OCYIIECTBJIATh TOWUCK HWHpOpManuu (U3NYECKOTO COJACPXKAHUS B HHTEPHETE, CaMOCTOSTEIBHO
dopMynupys TOHCKOBBIH 3alpoc, HAXOAWTh IYTH OIpPEICNIEHUs] JOCTOBEPHOCTH MOJTY4YEHHOU
MH(POPMALIMK HA OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTTOTHUTEIBHBIX UCTOYHUKOB,;

— HCMOJb30BaTh NPU BBIIOJHEHUH Y4YEOHBIX 3aJaHMH HAay4HO-IOMYJISIPHYIO JHUTEPATypy (PU3UUECKOTro
COJIepKaHus, CIPAaBOYHBIC MaTepHAIIbI, pecypchl ceTd IHTepHeT, BiaieTh MpueMaMy KOHCTIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus MHGOPMAIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE MH(POpPMAIMU U3 HECKOIBKUX
UCTOYHUKOB (PU3MUECKOr0 COJACpXkaHUA, IyOJMYHO MPEICTABIATh pPE3yIbTaThl IMPOEKTHON WU
UCCJIEI0BATEIBCKON JEATENBHOCTH, IPU 3TOM TI'PAMOTHO HCIOJIb30BAaTh W3Y4YCHHBIM ITOHATHUHHBIN
anmapar M3y4aeMoro pasfena (U3MKM M CONPOBOXKAATh BBICTYIUICHHE IPE3CHTAlMed € y4eToM
0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TemaTuueckoe IJIAHUPOBAaHUE

7-H KJace
KosaunuyectBo 4yacos DJICKTPOHHBIE
HaumeHnoBanue
Ne (uu¢posbIe)
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11 |Pmmka - oHayka o), https://m.eds00.ru/7f416194
npupoe
1.2 | ®usnueckue BeIUYUHBl |2 1 https://m.edsoo.ru/7f416194
13 | Eerecbenonaymsii ), 1 https://m.eds00.ru/7f416194
METOJI TIO3HAHUS
Hroro no pazaeny 6

Pa3zgea 2. [lepBoHayajibHbIE CBEACHUS O

CTPOCHHUH BeHIeCTBA

2.1 | Crpoenue BemecTBa 1 https://m.edsoo0.ru/7f416194
JIBrxeHue u

2.2 | B3aUMOJECHCTBHE 4YAaCTHIL |2 1 https://m.edsoo.ru/7f416194
BEIIECTBA

2.3 ATpCraTHbIC  COCTOSHMA 2 https://m.edsoo.ru/7f416194
BEIlleCTBA

Wroro no pazneny )

Paznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl

3.1 Mexanieckoe 3 https://m.edsoo.ru/7f416194
JIBIDKCHUC

3o | Muepuis, Macea, | 4 1 https://m.edso0.ru/7f416194
IJIOTHOCTh

3.3 | Cuna. Buzas! cui 14 1 2 https://m.edso00.ru/7f416194

Wroro no paszneny 21

Pa3znen 4. /laBjieHne TBepAbIX TeJl, )KMAKOCTEH U ra3oB
JlaBnenwue. Ilepenaua

4, |MapreHi TBCPABIMIT 5 https://m.edsoo.ru/7f416194
TeJaMH, >KUAKOCTSIMH U
razaMu

4.2 JlaBIIeHHE KUIKOCTH 5 https://m.edsoo.ru/7f416194

4.3 | AtmocdepHoe naBieHue |6 https://m.edsoo.ru/7f416194
JleficTBuE JKUIKOCTH H

44 |raza Ha TOrpyXeHHOe B |7 2 3 https://m.edsoo.ru/7f416194
HHUX TEJIO

Htoro no pazneny 21

Pa3pea S. PaGoTa 1 MOIIHOCTD. JHEpPrus

5.1 |Pabora 1 MOIIHOCTH 3 1 https://m.edsoo.ru/7f416194

5.2 |IIpocTbiec MEXaHU3MBI 5 1 https://m.edso0.ru/7f416194

5.3 |Mexanudeckas sueprus |4 1 1 https://m.edsoo.ru/7f416194
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Hroro no pazneny 12
[ToBTOpEHue 3 https://m.edsoo.ru/7f416194
OBIIIEE KOJIMYECTBO 68 4 12
YACOB I10 [TPOTPAMME
8-ii kimace
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padoTbI padoThI pecypebl
Pa3pen 1. TensioBblie iBJICeHUS
11 Crpoenne - cBoiicTBa 7 https://m.edsoo.ru/7f4181ce
BEIIECTBA
1.2 | TemoBbie poriecChl 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 28
Pa3nes 2. DiiekTpu4ecKHe M MATHUTHBIE SIBJICHHSA
DJeKTpUYecKue 3apsbl.
2.1 |3apsokeHHBIE Tena W MX |7 1 https://m.edsoo.ru/7f4181ce
B3aUMOJICCTBUE
2.2 HocTosHHbI . 20 2 7 https://m.edsoo.ru/7f4181ce
AIEKTPUUECKUN TOK
2.3 | MarautHble SBIEHUS 6 1 15 https://m.edsoo.ru/7f4181ce
24 ICKTPOMATHHTHAS 4 https://m.edsoo.ru/7f4181ce
AHIAYKLAS
Hroro no pasneny 37
[ToBTOpEHME 3 https://m.edsoo.ru/7f4181ce
OBUIEE KOJIMYECTBO YACOB 68 4 145
[10 ITPOT'PAMME ’
9-ii kJace
KoanuecTBo yacon DJIeKTPOHHbIE
Ne |HaumeHOBaHHe pa3iesioB (undposbie)
n/n |4 TeM NporpaMmsbl Beero Kontposbubie | [IpakTHiecKue | ggpazoparesbHble
padoThI padoThI pecypcbl
Pa3znen 1. Mexanuveckue siBJIeHUSA
1.1 MexaHiecKoe ABHDKCHHE 10 1 https://m.edsoo.ru/7f41a4a6
U CTIOCOOBI €T0 OITUCAHUS
1.2 | BzaumoneiicTBue Tein 20 1 3 https://m.edsoo.ru/7f41a4a6
1.3 |3akoHbI cOXpaHEeHHUs 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pasneny 40
Pa3gen 2. Mexanu4deckue KoJ1e0aHus U BOJIHEI
2.1 | Mexanuueckue KojaeOanus | 7 3 https://m.edsoo.ru/7f41a4a6
2.2 g/éﬁ;iamqecme BOIHPL | g 1 3 https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny 15

Pa3nes 3. Dj1leKTPOMATHUTHOE OJ1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI

3.1 ICKTPOMArHHTHOE I1OLIE 6 2 https://m.edsoo.ru/7f41a4a6
SJICKTPOMArHuTHBLIC BOJIHBL

HWroro no pazneny 6

Pa3znea 4. CBeToBbI€ SIBJEHUSA

4.1 3AKOHBI PACMPOCTPAHCHH 6 2 https://m.edsoo.ru/7f41a4a6
CBeTa

4.2 Jlamset w0 onTieckHe 6 3 https://m.edsoo.ru/7f41a4a6
npruOOpPEI

4.3 Pasnoxenne Genoro caera 3 2 https://m.edsoo.ru/7f41a4a6
B CIIEKTP

Uroro no pazneny 15

Pasnen 5. KBanTOBBI€ SIBJICHUS
Hcnyckanue u

5.1 |mornomenne cBera | 4 1 https://m.edsoo.ru/7f41a4a6
aTOMOM

5.2 | Ctpoenue aToMHOTO siapa |6 1 https://m.edsoo.ru/7f41a4a6

5.3 | SlnepHbie peakiyu 7 1 1 https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 17

Pa3nea 6. IloBTopuTe1bHO-0000111a101M I MOAYJIb
[ToBTOpeHue u 0000IICHKE https://m.edsoo.ru/7f41a4a6

6.1 |conepxaHus Kypca | 9 2
¢us3uku 3a 7-9-ii knace

Htoro mo pasneny 9

OBLIEE KOJIMYECTBO 102 3 7

YACOB I10 ITPOTPAMME

IIpoBepsiemble TpeOoBaHus K pe3yabraTaM ocBoeHusi OOII u 3j1eMeHThI coepKaAHUA

7-1 kjaace

IIpoBepsiemble TpeGoBaHus K pe3yabTaTaMm ocBoeHusi OOI1

Ko . "
I i)IBe AEMOTo IIpoBepsiemble nmpeaMeTHBIE Pe3yJabTAThl OCBOEHNSI OCHOBHOH 00pa3oBaTeIbHOI
posep NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusl
pe3yJbTara
1.1 Hcnonb30BaTh U3y4YE€HHBIE TOHSATHS
19 Pasnuyarh sBIIeHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
' JIEMOHCTPHUPYIOMINX JAHHOE PUINIECKOE SIBIICHUE
Pacrio3naBaTh mposiBIeHUE U3YYCHHBIX (PU3MUECKHX SBICHUN B OKPY>KAIOIIEM MUPE, B
13 TOM 4Huclie (pU3UYECKHe SIBICHUS B MPHUPOJE, MPH ITOM TEPEBOJUTH MPAKTHICCKYIO
' 3ajauy B Y4eOHYIO, BBIIETSATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3HMUECKUX
SIBJICHUI
OrnuceiBaTh U3y4EHHBIC CBOMCTBA TN U (PM3HUECKUE SBICHUS, UCTIONB3Ys (PUINICCKUE
1.4 BEJIMUMHBI, IPU OMKMCAHUU MPABUIIBHO TPAKTOBATH (PU3NYECKUIT CMBICT UCIOIB3YEMBIX
BEJIMYMH, UX O0O3HAUCHUS W CAMHHIBI (U3MUYECKUX BEIMYUH, HAXOJIUTH (HOPMYIIHI,
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CBA3BIBAIOIIME JaHHYIO (PU3NYECKYIO BEJIMYMHY C JAPYTUMHU BEITUYMHAMHU, CTPOUTH
rpadvKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH

1.5

XapakTepu3oBaTh CBOMCTBa Tej, (U3MUECKHE SIBJIEHUS M MPOILECCHl, HCIOJb3Ys
U3yUYEHHBIE 3aKOHBI, IPU 3TOM J]aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMUCHIBAThH
€ro MaTEMaTUYECKOE BBIPAKECHHE

1.6

OOBsicHATh (U3UYECKUE SBIICHUS, MPOLECCHl MU CBOMCTBA T, B TOM YHCJIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-
CJICZICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHHE U3 | - 2 JTOTMYECKHUX IIAroB C OMopoii Ha 1 -
2 UW3YYCHHBIX CBOWCTBAa (PHU3WYECKUX SBICHHUHM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

Pemate pacuetHble 3amaun B 1 - 2 AEWCTBUS, UCHONB3YsA 3aKOHBI U (OPMYIIHI,
CBs3bIBalOIME (PU3UYECKHE BEJIMYMHBI: HA OCHOBE AaHaJlW3a YCJIOBUSA 3aJadu
3alUCHIBAaTh KPAaTKOE YCIOBHE, IMOJCTABIATH (PU3MUYECKHE BEIWYMHBI B (POPMYINBI U
IPOBOJIUTH PACYEThI, HAXOJIUTh CIPABOYHBIE JaHHBIC, HEOOXOAUMBIE IJISl PEIICHUS
3aj1a4, OI[CHUBAThH PEANUCTHYHOCTh MOIYYeHHON (PU3NUECKOI BETUUNHBI

1.8

PacniozHaBaTh mpoOeMbl, KOTOpPbIE MOKHO pEIIUTh NP HOMOIIM (U3NYECKUX
METOJIOB, B OINHWCAaHWU HCCIEIOBAHMS BBIIEIATh IMPOBEPSIEMOE MPEANOI0KEHNE
(rumotesy), paziaMyaTb M WHTEPHPETHPOBATH IMOJYYCHHBIH pe3yiabTaT, HaXOIUTh
OIIMOKYU B XOZI€ OMbITA, JIeJaTh BHIBOBI IO €r0 pe3yjIbTaTaM

1.9

[TpoBOIUTH OMBITHI 1O HAOIIOACHUIO (PU3UYECKUX SBICHUN MU (PU3MUECKUX CBOWCTB
TeJ: (OpPMYJIHMPOBaTh MpPOBEPAEMBIE MPENINOJIOKEHHUA, COOUPATh YCTAaHOBKY W3
MPEIOKEHHOTO 000PYAOBaHUS, 3aITMCHIBATH XOJI OIBITA i (HOPMYITUPOBATH BHIBOIBI

1.10

BbImonHATE TpsiMble M3MEpPEHHs] C HCIOJIb30BAaHHMEM AaHAJOrOBBIX U LU(POBBIX
npuOOpOB, 3aMUCHIBaTh IIOKa3aHHUS NPUOOPOB C YYETOM 3aJaHHON aOCONIOTHOMN
HOTPEIIHOCTH U3MEPEHHH

1.11

[TpoBoaNTH MCCNEAOBaHUE 3aBUCUMOCTH OAHOW (PU3MUECKON BENUYMHBI OT APYroil
UCTIOJIb30BaHUEM TPSMBIX HM3MEpPEHH, YYacTBOBaTh B IUIAHUPOBAHHM Y4E€OHOTO
UCCIIEIOBaHMsI, COOMpaTh yCTAaHOBKY ¥  BBINOJHATH  HM3MEPEHHUA,  CIeays
NpPEUIOKEHHOMY  TUIaHYy, (UKCHPOBAaTh pPE3Yy/IbTAaThl IOJYYEHHOH 3aBHCHMOCTH
bu3nYecKuX BEIUYUH B BHJIE MPEATIOKEHHBIX TaOIUI] U TpadUKOB, IE1aTh BHIBOABI 1O
pe3ynbTaTam UCCIIEI0BaHUS

1.12

[TpoBOIUTH KOCBEHHBIE HM3MEpPEHMs (U3UUECKUX BEIUYHMH, CIERys HpPEeIIOKEHHON
MHCTPYKLUU: IPU BBIOJHEHUN U3MEPEHUN COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAYCHUE UCKOMOM BEIIMYHUHBI

1.13

CoOnromate TpaBHJIa TEXHUKH O€30MacHOCTH Tpu pabore ¢ J1abOpaTOPHBIM
000py1I0BaHHEM

1.14

Vka3pIBaTh  NPUHIMIIBI  JEHCTBHS NPUOOPOB W TEXHUYECKHUX  YCTPOMCTB,
XapaKTepu30BaTh NPUHIMINbBI JEHCTBUS M3YYEHHBIX MNPHOOPOB U TEXHUYECKHUX
YCTPOHCTB ¢ MOMOIIBIO UX ONHCAHMA, MCIOJIb3YSl 3HAHMUSA O CBOMCTBaX (hU3MYECKHX
SBJICHUN U HE0OXOAUMBIE (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

[IpuBoauTh npUMEpbl (HAaXOAUTh HH(GOPMALMIO O TMPUMEPAX) MPAKTUYECKOTO
UCMONb30BaHUs (DU3MYECKUX 3HAHUNH B IOBCEJHEBHOM MKHU3HM I 0OOeCredeHus
Oe3omacHOCTH Mpu OOpalleHuu ¢ NpUOOpaMM M TEXHUYECKHMMH YCTPOMCTBaMH,
COXpaHEHMs 3JI0pOBbsI U COOJIIOJCHHS HOPM SKOJIOTUYECKOIO IOBEACHUS B
OKpY’Karolleu cpene

1.16

OcymiecTBisATh 0TOOpP UCTOUHUKOB MH(pOpMAIMK B ceTH VHTEpHET B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUU U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACTATh MH()OPMAINIO, KOTOpas SBJSETCS MPOTHBOPEUUBON
WJIA MOXET ObITh HEJJOCTOBEPHOI




1.17

Hcnonp30BaTh NpU BHIOTHEHUH YU4E€OHBIX 33aJJaHUIl HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
bu3nYeCcKOro co/iepKaHus, CIIpaBOYHbIE MaTepualbl, pecypchl ceTu UHTepHeT, BlajeTh
npreMaMH KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHPOPMALMU W3 OIHOMN
3HAKOBOM CUCTEMBI B IPYTYIO

1.18

Co3naBath cOOCTBEHHBIE KPaTKHUE MMCHbMEHHBIE H YCTHBIE COOOIIEHUST HAa OCHOBE 2 - 3
MCTOYHUKOB MH(pOpMAIK (U3NIECKOTO COACPKAHMs, B TOM YHCIe MyOIUYHO J1e1aTh
KpaTKHe COOOILEHHs O pe3ybTaTax MPOEKTOB WM YY€OHBIX MCCIEJOBAHUN, IPU ITOM
IrPaMOTHO UCIOJb30BaTh M3YYECHHBIH TOHATHHHBIA ammapar Kypca (DU3HKH,
COIIPOBOKJATh BBICTYIIJICHUE IIPE3EeHTalUeN

1.19

[Tpu BBITOTHEHNN YYEOHBIX MPOEKTOB M MCCIICAOBAHHUIA PaCIpeelsaTh 00SI3aHHOCTH B
IpyIIe B COOTBETCTBUU C IIOCTABJICHHBIMHU 3a1a4aMH, CIICAUTH 3a BBIIIOJIHEHUEM ILJIaHa
JNENCTBUM, aJeKBAaTHO OLIEHMBATh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTb TPYIIIBL,
BBICTPaMBaTh KOMMYHUKAaTUBHOE B3aMMOICHUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX

IIpoBepsieMble 3J1eMEHTBI COAePIKAHUS

Kox Kon
IIpoBepsiemble 371eMEHTHI COAePKAHUA
pa3zesia | 3JIeMeHTa
OU3UKA U Ee POJIb B ITO3HAHMIM OKPYXAIOIIEI'O MUPA
11 ®duszuka - Hayka o mnpupone. SBiaeHus npuponsl. Puznueckue SBICHUSA:
' MEXaHUYECKHE, TETJIOBbIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
12 @usnueckue BenMUWHBL M3mepenwe ¢uszndecknx BenuuuH. Dusznyeckue
' npubopsl. [TorpemHocts U3MepeHuid. MexayHapoHasi CUCTEMa eAUHUL]
EcTtecTBeHHO-Hay4YHBII METOJ MO3HAHUS: HAOJNIO/IEHUE, TTOCTAHOBKAa HAay4YHOTO
1.3 BOIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT I10 IIPOBEPKE FMIIOTE3, 00bICHEHHUE
1 HaOJIFOaeMOT0 SBJIEHUS
14 Onucanne Gpu3nIECKUX SBICHUH ¢ TOMOIIBIO MOJIENIEH
[TpakTyeckue paboTHI:
N3mepenue paccTossHAN.
15 W3mepenue o6bema JKUAKOCTH U TBEPAOro Teja.
' Omnpenenenue pa3sMepoB MajbIX TE.
N3mepenune teMmeparypbl NpU MOMOIIM KHAKOCTHOTO TEPMOMETpAa U AaT4UKa
TEMIEPATYPbI
I[MTEPBOHAYAJIBHBIE CBEJAEHU S O CTPOEHUU BEILIECTBA
21 CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OIBITHI, 10Ka3bIBAIOLINE
' JIMCKPETHOE CTPOEHHE BELIECTBA
29 JlBukeHnue dactul BemectBa. CBA3b CKOPOCTH JABM)KEHHS YacTULl C
' temnepatypoil. bpoyHoBckoe nBuxenue, tudysus
2.3 B3aumMosneiicTBue 4acTull BelecTBa: NIPUTSHKEHUE U OTTAJIKMBAHUE
2 ArperaTHble COCTOSIHUS BELIECTBA: CTPOEHHUE TIa30B, XKUAKOCTEH M TBEPIbIX
2.4 (KpucTayunyeckux) Tes. B3aumocBs3b MEXIy CBONMCTBaAMM BEIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX @TOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTyeckue paboTHI:
26 OrnenHka guaMerpa aroMa METOI0M PSJIOB (C UCIONIb30BaHueM (oTorpaduii).
' OnbITHl IO HAOMIOIEHHIO TEIUIOBOTO PACHIMPEHUS T'a30B.
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS
3 JABXEHUE U B3AUMOAENCTBUE TEJI




3.1

MexaHudeckoe JBHXKCHUC. PaBHOMCpHOG N HCPAaBHOMCPHOC JIBUKCHHUE

Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBM>KEHHH. PacdeT mytu u

3.2
BPEMEHH JIBUKEHUS
33 SBnenne wuHepuuu. 3aKoH HHepUUM. B3aumopeilcTBue Ten Kak IMpUYKMHA
' M3MEHEHUSI CKOPOCTH JIBKEHMS Tell. Macca Kak Mepa MHEpTHOCTH Tella
34 [InotHOCTh BemecTBa. CBSI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AUHUIIE
' o0beMa BeIecTBa
3.5 Cuia KaKk XapakTepUCTUKa B3aUMOJICUCTBUS TEI
3.6 Cuna ynipyroctd 1 3akoH ['yka. MI3mepenue Cuiibl ¢ TOMOIIBI0 TMHAMOMETpA
37 SIBnenue TAroTeHus U cuia Tspkectu. Cuia TSHKECTH Ha Jpyrux IuiaHetax. Bec
' tena. HeBecomocTh
38 Cuna Ttpenusa. TpeHue CKOJIBbXKEHUS W TpPEeHUE MOKOSA. TpeHwe B NpUpoJe M
' TEXHUKE
3.9 CrnoxxeHue cuil, HallpaBJIEHHBIX MO OJHOM NpsMoil. PaBHOIelCTBYOIIAS CHIT
[TpakTrueckue paboTHI:
Onpenenenre CKOPOCTH paBHOMEPHOTO JBUKEHMS (IIaPUKA B KUIKOCTH, MOJIETH
ANIEKTPUYECKOT0 aBTOMOOWIIS U Tak aanee). OmpeneneHue cpenHel CKOPOCTH
CKOJILKEHUS OpYyCKa WM IapHKa MO HAKJIOHHON TTIOCKOCTH.
3.10 Omnpezenenue MIOTHOCTH TBEPOTO Tela.
OmnBITH, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PacTsHKEHHUS (IeOopManui) Ipy>KUHBI
OT MPHUJIOKEHHOHN CHUIIBI.
OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHHS OT Beca
TeJa ¥ XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN
@dusuueckre SABJIEHUS B TNPUPOJE: TMPUMEPHI JBIKEHUS C Pa3IUYHBIMHU
3.11 CKOPOCTSIMH B KMBOW M HEXKUBOI NPUPOJE, NIEUCTBUE CUIIBI TPEHUS B IIPUPOJE U
TEXHHUKE
3.12 TexHuuyeckue ycTponcTBa: AMHAMOMETP, MOAIIUITHUKI

JIABJIEHUE TBePJIbIX TEJL, )KUKOCTEN 1 TA30B

4.1 JaBnenue TBepaoro tena. CrnocoObl YMEHBIICHHS U YBEJIUYCHUS 1aBICHUS
4.2 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUSI Ta3a OT 00beMa, TeMITepaTyphl
43 [lepenaua naBiaeHus: TBEPABIMU TEIAMH, KHUJIKOCTIMHU U Ta3aMu. 3akoH [lackans.
' [THeBMaTH4eCKHEe MAITUHBI
44 3aBUCUMOCTD JTaBJICHHS KUIKOCTH OT IIyOWHBI. [ MapocTaTUYeCKuil mapajioxc.
' Coobmaromuecs cocybl. [ unpaBinyeckue MexaHU3Mbl
AtMocdepa 3emnan u arMmocdepHoe naBieHue. [IpUYMHBI CyIIeCTBOBaHUS
4.5 BO3aymHOW 000s0uky 3emun. OnbiT Toppuyeru. 3aBUCHMOCTh aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HAJl ypOBHEM MOPSI
16 N3mepenne armocheproro aasnenus. [Ipubopsr mis uamepeHus atMochepHOro
' JTaBJICHUS
47 JleiicTBHe >KMIKOCTH U raza Ha MOTPY>KEHHOE B HHUX TeJio. BrITankuBaromas
' (apxumenoBa) cuiia. 3akoH Apxumesa
4.8 IInaBanue ten. Bo3nyxomnaBanue
[TpakTudeckue pabOTHI:
4.9 HccnenoBanne 3aBUCHUMOCTH Beca Tejla B BOJAE OT 0ObeMa IMOTPYKEHHOM B

KHUAKOCTb 4aCTH TCJa.




Onpenenenre BbITATKUBAIOIIECH CUIIbI, IEUCTBYIOIIECH Ha TEJO, MOTPY>KEHHOE B
JKUJIKOCTb.

IIpoBepka HE3aBUCHMMOCTH BBITAIKUBAIOIIEH CHIIbI, JEUCTBYIOIIEH HAa TEIO B
JKMJKOCTH, OT MacChl TeJa.

OneITel,  JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKWBAIOUIEH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00beMa MOTrpyKEHHOM B KHJIKOCTh YaCTH
Tela W OT TIUIOTHOCTH JKUAKOCTH. KoOHcTpywpoBanue apeoMerpa WU
KOHCTPYMPOBAHHE JIOJKHU U ONPEIECICHUE €€ IPY30M0bEMHOCTH

duszuyeckue SBICHUS B MPUPOJIE: BIUSHIE aTMOCPEPHOTO JaBIECHUS HA KUBOM

4.10

OpraHu3M, IJIaBaHue pbid

TexHUYecKue yCcTpoWCTBa: COOOIIAIOIINECS COCYIbl, YCTPOWCTBO BOAOMPOBO/A,
411 TUAPABIMYECKUM TIPecC, MaHOMETP, 6apomMeTp, BHICOTOMED, TMOPIITHEBON HAcCOC,

apeoMeTp

PABOTA, MOIIIHOCTD, OHEPT' M

5.1 Mexanudeckas pabora
5.2 MexaHnuyeckasi MOIIHOCTb
53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IJIOCKOCTh. [IpaBuio
' paBHOBECHS pbluara
5.4 [TpumeHeHne paBuiIa paBHOBECHS pblyara K OJIOKy
55 «3o010TO€  TpaBwio» MexaHuku. KoadounueHt mone3Horo  aeicTBus
' MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennmanbHast SHEPTUU Tea, MOJHATOTO HaJ 3eMiiei
5 5.7 Kunernueckas sHeprus
58 [TonHast MexaHMUEeCKas SHEPIrHsl. 3aKOH U3MEHEHMS M COXPaHEHHsI MEXaHUUECKOM
' SHEPTUu
[TpakTyeckue paboTHI:
Omnpenenenre pabOThl CHJIIBI TPEHUS MPH PABHOMEPHOM [BHXKEHUHM Tella IO
59 TOPU30HTAILHON MOBEPXHOCTH.
' HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
N3mepenne KIIJ[ HakIOHHOM TIOCKOCTH.
N3ydeHne 3akoHa COXpaHEHUsI MEXaHUYECKON SHEPTUH
5.10 @u3nUyeCKue SIBICHUS B IPUPOJE: PbIYary B TEJIE YEJIOBEKA
511 TexHuueckue yCTpPOMCTBA: pblyar, MOJBMKHBIA M HEMOABWKHBIA OJIOKH,
' HaKJIOHHAs IUIOCKOCTh, IPOCThIE MEXAHU3MBbI B OBITY
8-i1 ki1acc

IIpoBepsiembie TpedoBaHMsA K pe3yabTaTam ocBoenns OOIT

Ko . "
I (})IBe AEMOIO IIpoBepsiemble mpeaMeTHbIE Pe3yJbTAThl OCBOEHUSI OCHOBHOI 00pa3oBaTeIbHOI
posep NMPOrpamMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJbTara
1.1 Hcnonbs30BaTh MOHATHS
19 PaznuuaTh SIBICHUS 1O ONMCAHHWIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
' JEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SIBICHUE
Pacrnio3HaBaTh NposIBIICHUE N3YyYCHHBIX (PH3HUECKUX SBJICHHUIA B OKPYKAIOIIEM MUPE, B TOM
1.3 qriciie GU3NICCKUE SIBJICHUS B TIPHUPOJIC, MIPU ITOM IEPEBOIUTH NMPAKTHUYECKYIO 33729y B

yueOHYI0, BBIACIAT CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHN) (PU3UYECKUX SIBICHUIN




1.4

OnuceiBaTh M3y4eHHbIE CBOMCTBA TeNl U (PU3UUECKUE SBICHMS, UCIOJb3Yys (PU3NYECKUE
BEJIMYMHBI, [IPU ONMHUCAHUM MPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI HCIOJIb3YEMbIX
BEIMYMH, OOO3HAUEHWs] M EAMHUIBI (PU3MYECKHX BEIWYHH, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIOIME JaHHYI (QHU3UYECKYI0 BEJIUYMHY C JPYIMMH BEJIWYMHAMH, CTPOMTH
rpaduKu U3yYEHHBIX 3aBUCHMOCTEN (PU3NIECKUX BEITHUINH

1.5

XapakTepu3oBaTh CBOMCTBa Tel, (U3MUYECKUE SBJICHUS U IPOLECCHI, HCIONB3YS
M3YYEHHbIE 3aKOHBI, IIPH 3TOM JaBaTh CJIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3alUCHIBATH
€ro MaTeMaTUYECKOE BBIPAKEHUE

1.6

OOBsCHATH (PU3NYECKHE MPOLIECCH U CBOIMCTBA TeJ, B TOM YHCJIE U B KOHTEKCTE CUTYalui
IIPAaKTUKO-OPUEHTUPOBAHHOIO XApPAKTepa: BBIABIATH IPUYMHHO-CIIEICTBEHHBIE CBSA3H,
CTPOUTH OOBsICHEHUE U3 | - 2 JTOrMYECKUX 1IaroB ¢ momouibio 1 - 2 u3y4eHHbIX CBOHCTBA
bu3nUecKux SBICHHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

Pemate pacuetHele 3amaun B 2 - 3 [EHCTBHA, HCIONB3YyS 3aKOHBI U (OPMYIIHI,
CBsI3bIBaIOIIME (PU3MUECKHE BEJIMUMHBI: HA OCHOBE aHaIM3a YCJIOBUA 3aJjaud 3allUChIBATh
KpaTKOe YCIIOBHE, BBISBIIATH HEIOCTATOK JAHHBIX JUIS PEIICHUS 3a/1a4i, BHIOUPATh 3aKOHbI
u (Gopmyibl, HEOOXOAMMBIE IJsl €€ pEeLIeHHs, MPOBOAUTH pacueThl M CpPaBHUBATH
MOJIy4eHHOE 3HaYeHHE (PU3NUECKON BETMUUHBI C U3BECTHBIMU TaHHBIMHU

1.8

Pacmnio3naBath HpO6JIeMbI, KOTOPBIC MO’KHO PCHIUTH IIPU ITOMOIIU (1)I/I3I/I‘IGCKI/IX MCTOOOB,
HCIOJIB3YyA  OIHUCAaHHUEC HUCCICAOBAHUA, BBIACIIATE IMPOBCPACMOC MNPCAIOIOKCHHC,
OLCHUBATH NPABUIIbHOCTD IMMOPAJAKA ITPOBCACHHNUA UCCICAOBAHUS, NCJIATh BHIBOAbI

1.9

[TpoBOANTH OMBITHI IO HAOTIOACHHUIO PUINUECKUX SIBJICHUM WK (PU3UYECKUX CBOMCTB TEJ:
(bOopMyIIMPOBATH MPOBEPSIEMBIE MIPEATIONIOKECHHSI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pynOBaHUs, OMUCKHIBATh XOJI OMbITA U (POPMYITHPOBATH BHIBOIBI

1.10

BrrmmomaaTe IpsAMBIC U3MEPCHHUA C UCIIOJIB30BAHUCM aHAJIOTOBBIX HpI/I60p0B U OJaT4YUKOB
¢u3nMUecKUX BEIWYMH, CPaBHUBATh pE3YJNbTaTbl H3MEPEHUH C Yy4YeTOM 3aJaHHOH
a0COIOTHON MOTPEIIHOCTH

1.11

[TpoBOIUTH WCClIEAOBAaHUE 3aBUCUMOCTH OJHOM (DM3MYECKOW BEIMYMHBI OT APYTOU C
HCITIOJIb30BaHUEM IPSIMBIX U3MEPEHUI: IIIaHUPOBATh UCCIIEJOBAHUE, COOUPATh YCTAHOBKY
Y BBITIOJHATD M3MEPEHUs, CIeys NPEAIOKECHHOMY IUIaHy, (PUKCHpPOBATH peE3yJbTaThl
MOJy4EHHOM 3aBUCUMOCTH B BHJIE€ TAOIUI] U rpauKOB, JAeIaTh BBIBOBI 110 Pe3yibTaTaM
UCCIICIOBAHMS

1.12

[TpoBOIUTH KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIMYUH: IUIAHUPOBATh H3MEpPEHUs,
coOupaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIe[ysd MpPENJoKEHHOW HWHCTPYKUUHU, H
BBIYUCJIATH 3HAYCHUE BEIUYNHBI

1.13

ColOmofaTh TpaBWia TEXHHKH O€30MacHOCTH Tpu  pabore ¢ 1abOpaTOpPHBIM
o0opynoBaHUEM

1.14

XapaKkTepu30BaTh MPUHIIMIIEI JCHCTBUS NU3YUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OMOpoM Ha WX ONMHUCAHUs, WCIOJB3Yys 3HAHHUS O CBOMCTBAX (DM3UYCCKUX SBICHUN H
Heo0Xo1uMble (PU3NUECKHE 3aKOHOMEPHOCTH

1.15

PacrniozHaBaTh pOCThIE TEXHUYECKHE YCTPOHCTBA U U3MEPUTEIIbHBIE TPHOOPHI IO CXeMam
U CXEeMaTUYHbIM pPUCYHKaM, COCTaBIISITb CXEMbl DJJEKTPUUECKHX Lened ¢
MOCJIEIOBATENbHBIM M TapauleJIbHBIM COEJIMHEHHEM 3JIEMEHTOB, Pa3iuyas YCJIOBHbBIE
0003HAYCHHUS DIIEMEHTOB JICKTPUUECKUX LIENeH

1.16

[IpuBoauTe mpuUMeEpbl (HAXOAWTH HMHPOPMALMUIO O MpUMEpax) MPAKTUUIECKOTO
UCTIONB30BaHUST (PU3MYECKUX 3HAHUM B IIOBCEJHEBHOW JKM3HH ISl OOECIEeYEeHUs
0e30macHOCTH Tpu OOpalleHuH ¢ TNpuOOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHS 3/I0POBbS U COOIIOACHHSI HOPM HKOJOTHYECKOTO MOBEJCHUS B OKpYXKArOIeH
cpene




1.17

OcymiecTBiaTh nouck uMHMopManuu (U3NYECKOTO coaepxkaHus B ceTd VHTepHeT, Ha
OCHOBE UMEIOIINXCS 3HAHUN U ITyTEM CPABHEHHMSI JOTIOJTHUTENBHBIX HICTOYHUKOB BBIICIIATh
MHPOPMALINIO, KOTOPAst SIBJISETCS MPOTUBOPEUNBON MIIH MOKET OBITH HEJOCTOBEPHOU

1.18

Vcnonb30BaTh MpH BBIOJHEHWH YUYEOHBIX 3aJlaHUi Hay4HO-TIONMYJISIPHYIO JIUTEpaTrypy
(bu3HYECKOT0 COJepKaHusl, CIIPaBOYHbIE MaTepuabl, pecypchl cetu VHTepHeT; BlajeTh
npreMaMH KOHCIIEKTUPOBAHHS TEKCTa, IpeoOpa3oBaHust MHOOPMAIMK U3 OJTHOM 3HAKOBOM
CHCTEMBI B IPYTYIO

1.19

Co3maBath COOCTBEHHBIC IHCHMEHHBIE W KpaTKWE YCTHBIE COOOIIEHHs, 0000Ias
MHPOPMALIMIO U3 HECKOJIBKMX HCTOYHHMKOB (DPU3MUYECKOrO COAEp)KaHMs, B TOM 4YHCIE
yOJIMYHO MPEACTABIATh PE3YIbTaThl MPOEKTHOW MIIM UCCIIEI0BATENbCKON AESITENIHOCTH,
IPU 3TOM T'PaMOTHO HCIIOJIb30BaTh M3YyUEHHbIN NOHATHHMHBIN ammapar Kypca (Qu3MKH,
COIIPOBOXAATh BBICTYIUUICHHE MTpEe3eHTaLEN

1.20

[Ipy BbHIMONHEHUH YYEOHBIX MPOCKTOB W HCCIEAOBAaHMNA (DU3UYECKHX MPOIECCOB
pacripenienate 00sA3aHHOCTH B TPYIIE B COOTBETCTBMM C IIOCTaBJIECHHBIMHU 3a/JayaMH,
CJICIIUTH 3a BBIIIOJHEHUEM IIJIaHA ACUCTBUN U KOPPEKTUPOBATH €TI0, aJICKBATHO OLICHUBATh
COOCTBEHHBI BKJIaJ] B JESATEIbHOCTb TIPYIIBL, BHICTpaUBaTb KOMMYHHUKATHBHOE
B3aUMO/ICHCTBHE, IPOSBIISSA TOTOBHOCTh pa3pemiaTb KOH(QINKTHI

IIpoBepsiemMble 3J1€eMEeHTHI COAEPKAHMS

Kon
Koa 3sementa | [IpoBepsieMble 3JIeMEHTHI COAePAKAHUSA
pa3nena
TEIUJIOBBIE ABJIEHUA
OCHOBHBIC TIOJIOKEHHUST MOJIEKYJIIPHO-KMHETHYECKOW TEOPUH CTPOCHUS
6.1 BemecTBa. Macca u  pasMepbl Mojekyl. OmnbIThl, MOATBEP)KIArOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpUH
6.2 Mogenu TBEpAOro, >XHUAKOIO M TIa3000pa3HOrO COCTOSHUM BEIIECTBA.
' Kpucranmuaeckne u amoppHbIE TETIa
6.3 OObsicHEHUE CBOWCTB Ta30B, J>KUJIKOCTEM W TBEPABIX TEI Ha OCHOBE
' HOJIOKEHNUH MOJIEKYJISIPHO-KHHETUYECKON TEOpUHU
6.4 CMauyuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TernoBoe pacupeHne U cxaTHe
6.6 Temmneparypa. CBsizb TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHUS
' YaCTHIL
6 -
6.7 Buytpennss osHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH ODHEPruu:
' TerIonepeaya u COBepIIeHne paboThl
6.8 Bunas! Tenonepenaun: TeIIONPOBOJHOCTb, KOHBEKIMS, U3yUEHUE
6.9 KommgecTBo TemnoTsl. Y aenpHast TEIIOEMKOCTh BEIECTBA
6.10 TernooOMeH U TemI0BOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OanaHca
6.11 [InaBneHue U oTBepAECBaHNE KPUCTANINUECKUX BEIIECTB. Y JeJIbHAs TEIIoTa
' TUTABJICHHS
[Tapoo6pazoBanue u konaencanus. Mcnapenue. Kunenue. Y nenpHas Temniora
6.12 napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BrnaxHocTs Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeJbHas TEII0Ta CrOPaHUs




[Tpuniuner padotel TemmoBbix apurareneit KIIJ[ temmoBoro nasuratens.

6.15 TemtoBele ABUTATEIN U 3aIUTa OKPYKAIOIIEH CPElbl
6.16 3aKOH COXpaHEHUs U IPEBPAILECHHS SJHEPTUHU B TEIUIOBBIX MPOLECCAX
[IpakTuueckue padbOTHI:
OnbITh IO OOHAPYKEHUIO JEMUCTBUS CHIT MOJIEKYJISIPHOTO IIPUTSKEHUSL.
OnbIThI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITel 1O HAOJIIOAEHUIO TEIJIOBOTO PACIIMPEHUs] Ta3oB, MKUAKOCTEH U
TBEPAbIX TEN.
Omnpenenenue AaBaeHNUs BO3AyXa B OaJUIOHE MINPHILIA.
OnbIThI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro o0bema
Y HarpeBaHUs WIN OXJIAKICHMSL.
[IpoBepka THITOTE3bI TUHCHHON 3aBUCUMOCTH JJTUHBI CTOJIOMKA JKUIKOCTH B
6.17 TEPMOMETPHUUYECKON TPyOKe OT TEMIIEPATYPHI.
HaGmronenne wu3MeHeHUss BHYTPEHHEH OSHEPrMM Tela B pe3yibTare
TerIonepe1aun ¥ paboThl BHEITHUX CHJI.
UccnenoBanue sBieHUS TEIIOOOMEHA NpPU CMEIIMBAHWU XOJIOAHOM H
ropsi4eit BOABL.
Omnpenenenne KOJIMYECTBA TEIUIOTHI, MOTYYSCHHOTO BOJIOW MPHU TETIOOOMEHE
C HarpeThIM METAJUIMYECKUM LIUIHHIPOM.
Omnpenenenue yneabHON TEMIOEMKOCTH BEILIECTBA.
HccnenoBanue npouecca ucnapeHus.
OmnpeneneHne OTHOCUTENBHOM BIaXXHOCTH BO3/TyXa.
Omnpenenenne yneabHON TEMUIOTHI IUIABJIECHUS JIBJA.
@usnyeckue SABIEHUSA B IPUPOAC: IOBEPXHOCTHOE HATSOHKCHHE U
6.18 KaWUIAPHBIE SBICHUA B IPUPOJE, KPUCTALUIBI B IPUPOAE, H3Iy4YCHHE
ConHna, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHeTa.
TexHudyeckue  ycTpoMcTBa:  KaNWUIAPBL, IHPUMEPbl  UCIOJIb30BAaHUS
6.19 KpUCTAJIJIOB, KHUJIKOCTHBIM TEPMOMETp, NaTUMK TEMIIepaTypbl, TEpPMOC,

CUCTCMa OTOIVICHUSA OOMOB, THT'POMCTPLI, ICUXPOMETP, IMapoBad Typ61/1Ha,
ABUTaTCJIb BHYTPCHHCETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnexTpusalys Ten. J[Ba poaa sIeKTpUUECKUX 3apsIoB
B3aumopeiictBue 3apspkeHHbIX Ted. 3akoH KyloHa (3aBUCHMOCTH CHIIBI
7.2 B3aMMOJICHCTBHSI 3apsDKCHHBIX TEJT OT BEJIIMYMHBI 3apS0B U PACCTOSHUS
MEXy TeJIaMHu)
73 DnekTpuyeckoe mnoje. HanpsskeHHOCTh 3yekTpuyeckoro mnoss. [IpuHuun
' CYNEPIIO3ULINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
74 Hocurenu snektpuyeckux 3apsioB. DIEMEHTAPHBIN 3JIEKTPUUECKHUI 3apsi.
' Crpoenue atoma. [IpoBOAHUKY U AMDIICKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
76 DNEeKTpUYECKU TOK. YCIOBHS CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKa.
' HcTouHnKH MOCTOSSHHOTO TOKA
77 JleficTBHSI DJIEKTPUYECKOTO0 TOKa (TEIIOBOE, XUMHUYECKOe, MATHHTHOE).
' DJIEKTPUYECKUI TOK B )KUAKOCTAX U razax
7.8 Onexrpuueckas uenb. Cuia Toka. DIeKTPUIECKOE HaIlPsHKEHNE
7.9 ConpoTHuBIeHHE TPOBOAHUKA. Y IEIHHOE COMPOTUBIICHHUE BEIIECTBA
7.10 3akoH Oma a1 y4acTka Henu




7.11

HOCJ’ICI[OB&TCJ'IBHOC U napaljiCJIbHOC COCAMHCHUC IIPOBOJIHHUKOB

7.12

PabGora u MOIITHOCTD 3JICKTPUYICCKOT'O TOKA. 3aKkoH I[)KO}/J'I}I - JIenua

7.13

DneKTpuueckue Ienu W TOTPEOUTENH JJIEKTPUUYECKOW SHEPruu B OBITY.
Kopotkoe 3ambikanue

7.14

ITocTosiHHBIE MaruuThl. B3anMoieficTBUE NOCTOSHHBIX MarHuTOB

7.15

MaruuTtHOoe 10ojie. MargHuTHoe mosie 3eMJIM U €ro 3HaueHWe Ul KU3HU Ha
3emiie

7.16

Oneir Opcrena. MarHuTHOE MHOJ€ 3JIEKTPUUYECKOTO Toka. IIpumeHeHune
JJIEKTPOMArHuTOB B TEXHUKE

7.17

JleiicTBe MarHMTHOTO MOJSI HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTrAaTElNb
IIOCTOSIHHOTO TOKa. Mcrosb30BaHUE 3IIEKTPOJIBHUraTelIedl B TEXHUYECKHX
YCTPOMCTBAX M HAa TPAHCIIOPTE

7.18

Omnbitel @apazes. SABnenue anekTpoMaruuTHoN HHAYKIMU. [IpaBuno Jlenna

7.19

Onektporenepatop. CrnocoObl  MOTYYEHHUS  DJIEKTPUUYECKOM  DHEPTHUU.
DNEKTPOCTAHIINK HAa BO30OHOBIISICMBIX HCTOYHUKAX YHEPTHH

7.20

[IpakTuyeckue pabOTHI:

OnpITel MO HAOMIONEHUIO AJEKTPU3ALMK TeN HMHIAYKIUMEH U 1pu
COIIPUKOCHOBEHUH.

HccnepoBanue ACHCTBUSA  DJIEKTPUYECKOIO TMOJS HAa MPOBOAHUKA H
JUDJIEKTPUKH.

COopka 1 mpoBepKa padOThI EKTPHUUECKOH IETH MOCTOSIHHOTO TOKA.
H3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepeHne U peryaupoBaHue HAIPSHKEHMS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa, HAYIIErO 4Yepe3 pe3UCTop, OT
CONPOTUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnpIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUECKOIO CONPOTUBIICHUS
MIPOBOJIHMKA OT €r0 JUIMHBI, IUIOLIAU OTIEPEYHOT0 CEUEHHS U MaTepUaa.
IIpoBepka mpaBWiIa CIOKEHHUS HANPSHKEHUHW TMIPU  MOCIEA0BATEIBHOM
COEIMHEHUM ABYX pe3uctopoB. [IpoBepka mpaBuia ajisg CWiIbl TOKA NIpH
Hapajjielb-HOM ~ COEIMHEHMH  pe3ucTopoB.  OmpeneneHue  paboTHI
3JIEKTPUYECKOTO TOKA, UAYLIEro uepe3 pes3ucrop. OnpeneneHue MOLUIHOCTH
JJIEKTPUYECKOTO TOKa, BBIAEIAEMOM Ha pesucrope. MccnepoBanue
3aBUCUMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY, OT HAllPsKEHUS Ha HEll.
Ornpenenenue KIIJ HarpeBarTeis. HccnenoBanue MAarHUTHOTO
B3aUMOJICHCTBUSL TIOCTOSIHHBIX MArHUTOB. l3ydeHHMe MarHUTHOrO TMOJIA
MIOCTOSIHHBIX MarHUTOB NPH UX 00BEAMHEHUH U pasjeneHnu. MccnenoBanue
JNEUCTBUSA DJIEKTPUYECKOTO TOKA HA MArHUTHYK CTpenky. OImbIThl,
JEMOHCTPHUPYIOLIME 3aBUCUMOCTD CUJIbI B3aUMOJICHCTBHSI KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA U HAIpPaBJICHUs TOKa B Karylike. M3yuenue aeiictBus
MAarHuTHOTO I0JIS Ha IPOBOJHMK C TOKOM. KOHCTpyHpoBaHHE M M3y4YEHHE
pabotel  anekrponBurarens. Msmepenue KIIJ saexrpoaBurarenbHO
ycTaHOBKU. OIBITBI 10 HCCJIEIOBAHUIO SBJIEHUS 3JIEKTPOMATrHUTHOU
WHAYKIUU:  HCCIEIOBAaHUE M3MEHEHMM 3HAUYE€HHUs W  HaIpaBIICHUS
MHAYKIIHOHHOIO TOKA

7.21

dusnueckue SBICHUS B IPUPOJE: SJICKTPUUECKUE SBICHHUS B atMmocdepe,
JMEKTPUYECTBO HKUBBIX OpPraHU3MOB, MAarHUTHOE Tmojie 3emiu, japeid
IIOJIFOCOB, POJIb MArHUTHOT'O TIOJIS 17151 )KM3HU Ha 3eMile, TIOJISIPHOE CUSIHUE

7.22

TexHUuecKue yCTpOMCTBA: 3JIEKTPOCKOI, aMIIEpMETpP, BOJIBTMETpP, PEOCTarT,
CUETYMK DJICKTPUYECKOH DHEPIUH, OIIEKTPOOCBETUTENbHBIC TMPHOOPHI,
HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsl), ANEKTPUUECKUE




MMpCAOXPAHUTCIIN, IJICKTPOMAIHUT, J3JICKTPOABHUIATCIIb ITOCTOSIHHOI'O TOKAa,
TCHEPATOP NOCTOAHHOI'O TOKA

9-i KJ1ace

IIpoBepsiemble TpeOGoOBaHKs K pe3yjabTatam ocBoeHus OOII

Kon
NMpoBepPsieMOro
pe3yJbTarta

IIpoBepsiemble mpeaMeTHbIE Ppe3yJabTaThl OCBOEHUSI OCHOBHOI 00pa3oBaTebHOI
NPorpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

11

Hcnonb3oBaTh HU3YYCHHBIC ITOHATHA

1.2

Pasnuyarh sBIEHHA MO OMHCAHHUIO MX XapaKTEPHBIX CBONCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUTUX JIaHHOE (PU3HUYECKOE SIBJICHUE

1.3

Pacrnio3HaBaTh nposiBIeHUE N3YYSHHBIX (PU3MUECKUX SIBICHHUH B OKPY>KaIOIIEM MUPE, B TOM
yrcie GU3NYECKue SIBICHUS B MIPUPOJIE, IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a]]a4y B
yueOHYI0, BBIICTISATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUN

1.4

OnuchiBaTh M3y4eHHbIE CBOMCTBA TNl U (U3UUECKUE SBICHMS, UCHOIb3Ys (U3NUYECKUE
BEJIMYMHBI, MIPH OMMCAHUH MPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI HCIIOIB3YEMBIX
BEJIMYMH, OOO3HAUeHWs] M E€IUHUIBI (PU3MYECKHX BEJIWYMH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (HU3UYECKYI0 BEIUYMHY C JAPYTHMH BEIWYHMHAMH, CTPOHTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

1.5

XapakTepu3oBaTb CBOWCTBA Tell, (PU3UYECKHE SIBICHMS U MPOLECChl, HCHOJb3Ys
M3yYEHHBIC 3aKOHBI, IPH 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alHCHIBAThH
€ro MaTeMaTU4YECKOE BBIPAKECHUE

1.6

OOBACHATH (PU3HYECKHE IPOLECCH U CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYalUii
[IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYMHHO-CIICIACTBCHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 2 - 3 JIOTHYECKUX IaroB ¢ MOMOMIIBIO 2 - 3 M3YYEHHBIX CBOWCTBA
¢bu3nueckux ABICHUH, GPU3NUIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

Pematp pacueTHble 3a4aun (OMHUpAIOLIUECs Ha CUCTEMY U3 2 - 3 ypaBHEHHUI), UCTIONB3YS
3aKOHBI U (POPMYJIBI, CBSI3BIBAONINE (PU3HMUECCKUE BETMUYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS
3aJlauM 3aMUCBIBATh KPATKOE YCIOBUE, BBISBIISATH HEAOCTAIOIIIE MIIK U30BITOYHBIE TaHHBIE,
BBIOMpATh 3aKOHBI U (OPMYJBI, HEOOXOAMMBIE Uil PEUICHUsS, NMPOBOAUTH PACUETHl H
OLICHMBAThH PEATTUCTUYHOCTD MMOJYYEHHOTO 3HAaUeHUS (PU3NUEeCKON BETHUNHBI

1.8

Pacnio3znaBaTh npo0semMbl, KOTOPbIE MOKHO PEIIMTh IPU MOMOIIM (HU3UYECKUX METOJIOB,
UCIIONB3Ysl ONMCAHHUE HCCIENOBaHMUS, BBIICIATH IPOBEPSIEMOE IPEAIOIOKEHUE,
OLICHHBATh TPAaBUIBHOCTh TOpSAAKA TPOBEACHUS MCCIEAOBAHUS, J€JaThb BbIBOJBI,
MHTEPIPETUPOBATH PE3yJIbTAaThl HAOIIOICHUH U ONBITOB

1.9

ITpoBOIUTH OMBITHI 110 HAOIIOAEHUIO (PU3HMUECKUX SIBICHUHN WM GU3NUECKUX CBOMCTB TE:
CaMOCTOSITENIbHO COOMpaTh yCTAaHOBKY M3 M30BITOYHOrO Habopa oOOpymoOBaHuS,
OIUCBIBATh XOJI OIBITA U €r0 Pe3yJbTaThl, HOPMYyIUPOBATH BHIBOIbI

1.10

[IpoBomuTh TIpH HEOOXOTUMOCTH CEPUI0 TPSMBIX H3MEPEHUH, OMpeAessisl CcpelnHee
3HAYEHUE HU3MepsieMOl BeIMYuHbl ((POKYCHOE PpAacCTOSHUE COOHMpAIOLICH JIMH3BI),
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHus (M3MEPUTEILHOTO TPUOopa)

1.11

[TpoBomuTHh WCCIEMOBAaHWE 3aBUCUMOCTEH (M3MYECKHX BEIMYMH C HCIOJIH30BAHUEM
IPSMBIX U3MEPEHUIA: TNIAHUPOBATh HCCIIEI0BAaHUE, CAMOCTOSITEIBHO COONPATh YCTAaHOBKY,
(bUKCUpOBAaTh PE3yJIbTATHI TMOMYYCHHON 3aBHUCHUMOCTH (U3NYECKUX BEIUYMH B BUJE
TabIUIM rpadMKOB, Je1aTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS

1.12

ITpoBOoUTH KOCBEHHBIE H3MEpEHMsI (U3NYECKMX BEIMYUH: IUIAHUPOBATb H3MEpPEHUs,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY M  BBIIOJNHATH M3MEpPEHHs, CIenys
IPEIJIOKEHHOW HWHCTPYKLIUHU, BBIYUCIATH 3HAYCHUE BEJIMYMHBI W AHAJIU3UPOBATH
IIOJIyYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU MTOTPELIHOCTH U3MEPEHUN




1.13

CoOxiroath TpaBWJIa TEXHUKM O€30MACHOCTH TIpu  paboTe ¢ J1abopaTopHBIM
o0opyIoBaHUEM

1.14

PazauuaTs ocCHOBHEIE MPHU3HAKHU U3YYCHHBIX (1)I/ISPI‘—ICCKI/IX Moneneﬁ: MaTCpHrajibHasd TOUKA,
a0COJIFOTHO TBCPAOC TCIIO, TOYEYHBIN MCTOYHUK CBCTA4, JIY4, TOHKAA JINH34, IJIaHCTapHad
MOZCIJIb aTOMa, HYKJIOHHAasA MOACJIb aTOMHOTO s/pa

1.15

XapakTepu30BaTh MPUHIUIBI AEUCTBUS U3YUEHHBIX PUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpPOM Ha MX ONMCAHMS, MCIIONb3Ys 3HAHHUS O CBOMCTBAX (DU3MYECKHUX SIBICHUH U
HE0O0X0IuMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH

1.16

Hcnonp30BaTh CXE€MBbl M CXEMAaTUYHBIE PUCYHKH W3YYEHHBIX TEXHHYECKUX YCTPONCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMUECKHUX IPOLIECCOB MPH pPElIeHUU Yy4eOHO-
NPAaKTUYECKUX 3a/a4, ONTHUYECKUE CXEMbI Ul TOCTPOCHHUS H300paKEHUH B IJIOCKOM
3epKajie U coduparouieil TuH3e

1.17

[MpuBoauTes TpuUMEpHl (HAXOAWTH WHPOPMALUIO O TMPUMEpax) MPAKTHIECKOTO
UCMOJIb30BaHUS (U3NYECKUX 3HAHMM B TOBCEAHEBHOM JKM3HM Ui oOecreueHus
0e30macHOCTH TpU OOpalleHud ¢ TPUOOpaMU H TEXHUYECKHMH YCTPOWCTBAMH,
COXpAHEHHs 310pOBbs U COOJIIOJICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHS B OKpPY’KaroIeH
cpene

1.18

OcymecTBiaATh TOUCK HHPOpPMALUU (UIUUECKOTO COJIEpKaHUs B ceTH VHTepHerT,
CaMoCTOSITENIbHO (OPMYJIUPYS TIOUCKOBBIM 3alpoc, HAaXOAUTh MYTH OIpeneTeHHs
JOCTOBEPHOCTH TOJYYEHHOM HWHPOpPMAMM HAa OCHOBE MMEIOUIMXCS 3HAHUH W
JOTIOJTHUTENBHBIX UCTOYHUKOB

1.19

Hcnonp30BaTh Mpu BHIIOJHEHUH YUEOHBIX 3aJlaHUNl HAyYHO-TIONMYJSPHYIO JINTEPATypy
($u3MUecKoro copep)kaHus, ClpaBOYHbIE MaTEpUabl, pecypchl ceTd MHTepHeT; BiIajeTh
MpreMaMU KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MH(GOPMAaLUU U3 OJTHOM 3HAKOBOM
CUCTEMBI B IPYTYIO

1.20

Co3pnaBath COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOIIEHNS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX HMCTOYHHUKOB  (PM3MUECKOTO  COJEpXKaHHs, IYOJUYHO IPENCTABISATh
pe3yJIbTaThl MPOECKTHOM WA HCCIENOBATEIbCKON AEATEIBbHOCTH, IIPU 3TOM TI'PAMOTHO
WCTIOJIb30BAaTh HW3YYEHHBIH TOHATUHHBIA ammapaT HW3ydaeMoro pasziena (U3NKH |
COIIPOBOKAATh BBICTYIUICHHE Mpe3eHTaluel ¢ Yy4eToM OCOOCHHOCTEH ayaIuTOpuu
CBEPCTHUKOB

1.21

[Ipy BBIMONHEHWH YYEOHBIX TPOEKTOB U UCCIENOBAHMMA (PUIUYECKUX IPOILIECCOB
pacmpenenaTh O0sS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TOCTABICHHBIMH 3aJadaMH,
CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA JEHCTBUM U KOPPEKTUPOBATh €r0, aJICKBaTHO OLICHUBATh
COOCTBEHHBIM BKJIAaJ B JEATEIBHOCTh TPYIIbBI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMOJICIICTBHE, IPOSBIISASA TOTOBHOCTh pa3peniaTh KOH(PIUKTHI

IIpoBepsiemble 3J1eMEHThI COAEPKAHNUS

Kon Kopn ss1emenTa | IIpoBepsieMblie 3J1eMEHTBI COIePKAHUA
pa3nesa
8 MEXAHUWYECKUE ABJIEHUA
8.1 Mexanudeckoe apmxeHue. MarepuanbHas Touka. Cucrema oTcuera
8.2 OTHOCUTEIBHOCTh MEXaHUIECKOTO JBUKCHHS
8.3 PaBHOMEpPHOE NPSAMOIMHENHOE IBUKEHHUE
8.4 HepaBHoMmepHOe mTpsiMonuHeliHOe nBUkKeHHWE. CpenHssi ¥  MrHOBEHHAs
CKOpOCTH TeJia IMPH HEPABHOMEPHOM JIBHKCHHUU
8.5 VYckopenne. PaBHOYCKOPEHHOE NPSAMOJIMHENHOE IBUKEHUE
8.6 CBobOoanoe nagenue. OneIThl [anunes




8.7

PaBHOMepHOE nBMXXEHHUE MO OKpykHocTU. [lepuon u yacrora oOparieHus.
JIuneliHas u yrioBast CKOpocTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE

8.8 ITepBerii 3akon HproToHa

8.9 Bropoii 3akon HproToHa

8.10 Tpertwnii 3akon HeroToHa

8.11 [TpuHIUTT CyNIePIIO3UITNH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cua TpeHHs: Cuiia TPEHHUSI CKOJIBKEHHSI, CHJIa TPSHUS ITOKOS, IPYTHe BHUJIBI
TpEeHUst

8.14 Cuna TSOKECTH M 3aKOH BCEMHPHOTO TATOTCHHs. Y CKOPEHHE CBOOOIHOTO
naIeHus

8.15 Jewxenue tutaner Bokpyr Connmna. IlepBas kocMuueckass CKOpPOCTb.
HeBecomocTs 1 ieperpysku

8.16 PaBHOBecue marepuanbHO TOUKU. AOCOJIFOTHO TBEPJOE TENIO

8.17 PaBHOBecue TBEpAOro TeNa ¢ 3aKPEIUICHHON OChIO BpalleHusl. MOMEHT CHUIIBL.
LenTp TsKECTH

8.18 Nmmynse Tena. U3menenne umiynbca. IMIyibe CHITBI

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE OBUKEHUE

8.21 Mexanudeckas paboTa U MOITHOCTb

8.22 Pabota cun TspkecTH, ynpyroctH, TpeHusi. CBs3b SHEPTUU U PabOTHI

8.23 [ToTeHuuanbHast 3HEpPrus Tena, NOJHATOrO HaJl HOBEPXHOCTHIO 3eMIIU

8.24 IToTeHunanbHast SHEPTUs CXKATON MPY>KUHBI

8.25 Kunernueckas sneprust. Teopema 0 KWHETUYECKOW SHEPTUU

8.26 3aK0H COXpaHEHUsI MEXaHUYECKON YHEPTUU

8.27 ITpakTrueckue pabOTHI:
OmnpeneneHne cpemHEed CKOPOCTH CKOJBKECHHS OpycKa WM JIBHXKCHUS
[IapuKa N0 HAKJIOHHOHN miockoctu. OrmnpeneneHUe YCKOPEHUs Tela IMpu
PaBHOYCKOPEHHOM JIBIDKEHHH MO HAKIIOHHOHN TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTHM OT BPEMEHU IPH PaBHOYCKOPEHHOM
JIBIDKEHUH 0€3 HavaJbHON CKOPOCTH.
[TpoBepka runoTe3bl: €ciy Npu paBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaabHOH
CKOpPOCTH TIYTH OTHOCSITCS KaK Psii HEUETHBIX YHCEJ, TO COOTBETCTBYIOIINE
IPOMEXYTKH BPEMEHHU OJMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH  CHIJIBI  TPEHHS CKOJBKEHHUS OT  CHIIBI
HOpMaJibHOTO AaBieHus. OnpeaeneHue KodQGUIMEHTa TPEHUS CKOJIbKEHUS.
Omnpenenenne )ecTKOCTU NpyKkUHbL. Onpenenenne padoThl CUIIbI TPEHUS ITPU
PaBHOMEPHOM  JBIKEHMM Teja IO TOPHU30HTAJIBHOM IOBEPXHOCTH.
Onpenenenue pabOTBI CWIBI  yIOPYrOCTH TIPU  TMOJBEME Tpy3a C
UCIOJIb30BaHUEM HEMOBM)KHOTO U TIOJIBHXKHOTO OJIOKOB

8.28 dusnyeckue SBICHUS B MPHUPOJE: MPWIMBBI U OTJIUBBI, IBUKEHUE IIAHET
ConHeuHO CUCTEMBI, PEaKTUBHOE JABMXKEHHE KHUBBIX OPTaHU3MOB

8.29 TexHUUECKHE YCTPOWCTBA: CIIUAOMETP, TATUYUKU TOJI0KEHUS, PACCTOSIHUS U

YCKOpPEHHUS, PaKEThI




MEXAHWYECKUE KOJIEGAHMA 1 BOJIHBI

9.1

Koneb6arenbHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOaHUIT: TIepro,
4acToTa, aMIUTUTYAa

9.2

MaremaTuyeckuii U NPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Inpu
K0JIe0aTEeTbHOM JABHKCHUU

9.3

3aryxatomue Konedbanus. Bernyxnennsie konedanus. Pesonanc

9.4

Mexanuueckue BoJHBIL. CBOHCTBa MexaHMueckuX BOJIH. [IpoponbHble U
MONepeyYHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ paclIpOCTPAHCHHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TENE, CEUCMUYECKHUE BOJIHBI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpaxkeHHe 3ByKa

9.6

WHudpa3Byk U yInbTpa3Byk

9.7

[TpakTrueckue pabOTHI:

Omnpenenenre 4acTOThl U MeproJia KoJeOaHN MaTeMaTHIeCKOT0 MasTHUKA.
OmnpeeneHne YaCTOTHI U MIEPHO/Ia KOJICOAHNH TPYKUHHOTO MassTHUKA
I/ICCJIGILOBaHI/Ie 3aBUCUMOCTH IICpUOa KOHe6aHHﬁ INOABCIHICHHOI'O K HHUTHU
rpy3a OT JUIMHBI HHUTH. VcciemoBaHMe 3aBUCHMOCTH TIEpHOJa KOJICOaHWH
MPYKUHHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka HE3aBUCUMOCTH MEepHOa
KoJICOaHUH Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl Tpy3a M JKECTKOCTH
npyxuHbl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs

9.8

®du3nyeckue SABJICHUS B npupoac: BOCIIPUATHC 3BYKOB JKUBOTHBIMH,
3CMJICTPACCHUC, celicMUUYecKue BOJIHBI, HYHAMH, 3X0O

9.9

TexHuyeckue ycTpoiicTBa: 3XO0JOT, UCIIOJIb30BAHUE YJIbTPa3ByKa B OBITY U
TEXHHUKE

10 SJIEKTPOMATHUTHOE IIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMarHuTHOE  MoJie.  DJEKTpOMarHuTHbie  BOJHBL.  CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH

10.2 [kana 371€eKTPOMarHUTHBIX BOJIH

10.3 OnexTpoMarHuTHas npupoja csera. CkopocTh cBeTa. BonHOBBIE CcBONCTBA
cBeTa

10.4 [IpakTrueckue paboTHI:
W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOMIIBHOTO
tenedoHa

10.5 dusnyeckue SBICHUA B MpHUpPojAE: OUOJOTMYECKOe NEHCTBHE BHUAMMOTIO,
yIbTPauOIETOBOTO U PEHTI€HOBCKOIO U3ITyUeHU N

10.6 TexHUUecKue YCTpOMCTBA: HCMOJIb30BAHUE DJICKTPOMATHUTHBIX BOJH IS
COTOBOM CBSI3U

11 CBETOBBIE SABJIEHUA

111 JIyueBas monens cBera. MIcTOUHMKY cBETa

11.2 [TpssmonuHeitHOE pacpocTpaHeHHEe CBETa

11.3 Otpaxenue ceerta. [Inockoe 3epkaio. 3akoH OTpaKE€HUs CBETA

11.4 [Ipenomnenne cBera. 3aKkoH mpelomiieHUs cBera. [losHOEe BHyTpeHHEE
OTpakKEHHE CBETA

11.5 JInnza. Xop tyyen B JIMH3E




11.6 OnTtuyeckas cuctema ¢oTtoarrapara, MUKpPOCKOTIA U TeJIeCKoTa

11.7 I'ma3 kak ontryeckas cucreMa. biIM30pyKOCTh U JalbHO30PKOCTh

11.8 Pasnmoxxenne Oemoro cBera B crnektp. Ombitel HeroToHa. CrokeHue
CIEKTpaJIbHBIX I[BETOB. [ucnepcus ceera

11.9 [TpakTrueckue pabOTHI:
HccnenoBanne 3aBUCUMOCTH yrja OTpPaXKEHHUS CBETOBOIO Jyda OT Yria
MaJICHUS.
W3yueHne xapakTepuCTHK U300pakeHUs MpeIMEeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH YIJla MPEJIOMJIEHHUS CBETOBOTO Jy4a OT yrja
naJIeHUs Ha TPAHULIE «BO3AYX - CTEKIIO».
[Tonyuenune n300pakeHUIA ¢ TOMOIIBIO COOMPAIOIIICH JTUH3HI.
Omnpenenenre (OKYCHOTO PACCTOSHHUS W ONTHUYECKOW CHIIBI COOHMparomieit
JIUH3BI.
OMnBITH IO Pa3I0KEHUIO OENTOTo CBETA B CHEKTP.
OnpIThl 1O BOCHPUSITHIO LBETa MPEIMETOB MpPHU UX HAOIIOIEHUU uepe3
I[BETOBBIC (DPUIIBTPHI

11.10 ®dusnueckue siBieHUsa B npupoze: 3atMeHuss CosHua u JlyHbl, LBeTa Tell,
ONTHYECKHUE sBJICHUS B aTMoc(epe (1iBeT Heba, pedpakius, pagyra, MEPax)

11.11 TexHUUECKHEe YCTPOWCTBA: OYKH, TEPHUCKOIN, (oToammapaT, ONTHYECKHE
CBETOBO/IBI

12 KBAHTOBBGIE ABJIEHUA

12.1 OmneiTel Pe3epdopaa u mutanerapHas Mmoaenb aromMa. Mogens aroma bopa

12.2 Hcnyckanue u noriouieHre ceeta atoMoM. KBauThl. JInHeyaThie CLIEKTPhI

12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMmMa-u3ITydeHUs

12.4 Ctpoenue atoMHOTO sipa. HykimoHHast Mojieis aTOMHOTO sijipa. M30Tomsl

12.5 PagunoaxTuBHbIe peBparienus. [lepron momypacnanga aTOMHBIX sIiEp

12.6 SnepHble peakuy. 3aKOHBI COXPAHEHHUS 3aPSI0BOI0 M MACCOBOTO YHCET

12.7 DOHeprus cBs3U aTOMHBIX sjiep. CBsA3b MacChl M SHEPTUU

12.8 Peakuuu cuntesa u nenenus aaep. Mcrounuku sHeprun ConHua U 3B€37

12.9 Snepnas sHepretuka. JleilicTBUe paJMOAKTUBHBIX HU3TyYEHUH Ha KUBBIC
OpTraHU3MBbI

12.10 [IpakTueckue paboThI:
HaGmtoneHue CIlomHbIX ¥ IMHEWYaThIX CIIEKTPOB U3TyUYEHHUS.
HccnenoBanne TPEKOB: H3MEPEHHUE YHEPTUHU YaCTHUIIBI TI0 TOPMO3HOMY TTyTH
(o gotorpadusm).
W3mepenue paanoakTuBHOTO (hoHA

12.11 ®dusnueckue SBICHUS B NPHUPOJE: ECTECTBEHHBIM pajMOAaKTUBHBIA (poH,
KOCMHUYECKHE JIy4H, PaJIUOAKTUBHOE H3IyYEHHE MPHUPOJIHBIX MHUHEPAIOB,
JeicTBUE paJMOaKTUBHBIX M3YYCHUH Ha OPraHu3M YeJIOBeKa

12.12 TexHudeckue yCTPOMCTBA: CIHEKTPOCKOI, HWHAWBUIAYAIBHBIA JO3UMETD,
kamepa Buibcona

IIposepsiembie Ha OI'D no pusuke TpedoBanus Kk pesyabraram ocsoenns OOII OO0

Ilepeuens (koaupukaTop) NpoBepsieMbIX TPeOGoBaHui K pe3yabTaTam ocsoennss OOII OO0




Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHMSA K HpeJIMEeTHBIM pe3yJbTaTaM 0a30BOro YPOBHA
OCBOCHHMS OCHOBHOIl 00pa3oBaTelbHOHl INPOrpaMMbl OCHOBHOIO  00IEro
o0pasoBanus Ha ocHOBe PI'OC

[Tonnmanue ponu (GU3MKKA B HAYYHOH KapTHHE MHUPA; CHOPMUPOBAHHOCTH 0a30BBIX
IIPEJICTAaBICHUA O 3aKOHOMEPHOU CBSI3U M TMO3HABAEMOCTH SIBJICHUM MPHUPOABI, O POIU
JKCIIepUMEHTa B (u3nke, 0 cucremMooOpasyrouel poiau (U3UKM B Pa3BUTHU
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH, 00 3BOTIONMU (PU3MUECKUX 3HAHUNA U UX
pOJIM B LIEJIOCTHON €CTECTBEHHOHAYYHOW KapTWHE MHUpa, O BKJIaJ€ POCCUHCKUX U
3apyOeKHBIX  YYCHBIX-(DU3UKOB B pPa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB
OKpY’KaroIlero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUA O BUIaX MaTepHH (BEIIECTBO U IMOJIE), O JABMKEHUH KaK CIIOCO0E CYIECTBOBAHUS
MaTepud, 00 aTOMHO-MOJIEKYJISPHOW TEOpUH CTPOEHUS BellecTBa, O (U3MUECKON
CYIIHOCTH SIBJICHUM TPUPOAbl (MEXaHUYECKHX, TEIJIOBBIX, 3JECKTPOMArHUTHBIX U
KBAHTOBBIX); YMEHHE Pa3INyaTh SBJICHUS MO OMUCAHUIO UX XapaKTePHBIX CBOICTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOEC (U3MUYECKOE SIBIICHUE; YMEHHE
pacro3HaBaTh MPOSBICHUE H3YyYEHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOIIEM MHpE,
BBIJICJISISL MX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

BJ'Ia,Z[eHI/Ie OCHOBaMH IOHATHUIHOIO arrmapara U CHUMBOJIMYCCKOTO A3bIKa (bPI3PIKPI u
HCIIOJIB30BAHUC UX IJIA PCIICHHA y‘I€6HBIX 3aaa4; YMCHUC XapaKTCPHU30BaATb CBOMCTBaA
TCII, (l)I/I3I/I‘leCKI/IC SABJICHHUA U ITPOLICCCHI, UCIIOJIb3Y: (bYH,Z[aMeHTaJIBHLIe U SMIIUPHUYCCKUC
3aKOHbI

YMeHne OmmchIBaTh HN3YUYCHHBIC CBOIMCTBa TEI H (1)I/I3I/I‘-I€CKI/IC SABJICHUS, HCIIOJIB3YA
(I)I/ISI/I‘IGCKI/IC BCJINYHMHBI

Branenne ocHOBaMHM METOJIOB HAyYHOTO IO3HAHHMSA C yYETOM COOJIONCHMS IPaBUI
6e30macHOro Tpyaa: HabIoAeHne PU3NUECKUX SBICHU:

YMEHHE CaMOCTOSATENIBHO COOMpATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY H3 JaHHOTO
Ha6opa 060py,[[0BaHI/ISI MO0 HMHCTPYKIHMHU, OIHCBLIBATL XOJ OIIbITa M 3allMCbIBATh €TI0
pe3yNbTaThl, GOPMYIUPOBATH BHIBOIHI;

MMPOBCACHUC IMPAMBIX W KOCBCHHBIX H3MepeHHI>i (1)I/I3I/I‘-IGCKI/IX BCJIMYHH: YMCHUC
IUITAHUPOBATh U3MEPEHUS], CAMOCTOATEIIFHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY
N0 HHCTPYKLWUH, BBIYHUCIIATL 3HAYCHHUC BCIUYMWHBI W AHAJIU3UPOBATL IIOJYUCHHBIC
PE3YNIBTATHI C YIE€TOM 3aJJaHHOW IOTPEITHOCTH Pe3yIbTaTOB H3MEPEHUIL;

MMPOBCACHUC HCCIIOKHBIX SKCICPHUMCHTAJIbHBIX HCCHGHOBaHHﬁ; CaMOCTOATCIBHO
coOMpaTh HKCIIEPUMEHTAIFHYIO YCTAaHOBKY U IPOBOANUTH UCCIIEI0OBAHNE IO MHCTPYKIIHH,
NpCACTAaBJIATL MOJTYYCHHBIC 3aBHUCHUMOCTU (I)I/I?)I/I‘-IGCKI/IX BCJINMYHUH B BUJIC Ta6HI/II_[ u
rpaduKoB, yUYUTHIBATh MOTPEIIHOCTH, JAETATh BHIBOBI IT0 PE3YJIHTATAM UCCIICTIOBAHUS

[ToHnmaHue XapaKTEpPHBIX CBOWCTB (PHU3MUECKUX MoOeNel (MarepuaibHas TOYKa,
aOCOJIIOTHO TBEpAOE TEJO0, MOJENIU CTPOEHHs Ta30B, JKUAKOCTEH M TBEpHABIX Tel,
IUTaHEeTapHast MOJIEeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO $/pa) U YMEHHE IPUMEHSTh
uX 17151 00bsCHEHUs (PU3MUYECKUX TPOLIECCOB

YMmenne 00bACHATH (hU3MUECKUEe MPOLECCHl M CBOMCTBA TeJl, B TOM UMCIIE U B KOHTEKCTE
CUTYaIU} MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTHU, BBISIBJISATH IPUIMHHO-
CJIE/ICTBEHHBIE CBS3M U CTPOUTh OOBSCHEHHE C OMOpPOW Ha H3y4YyeHHBbIE CBOMICTBa
busznyecKux SBICHUHN, GU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

VYMeHue pemiath pacueTHble 3a1a4u (Ha 6a3e 2 - 3 ypaBHEHHUH), HCIIONb3Yys 3aKOHBI U
(dbopMyIIbl, CBSI3bIBAONINE (PU3MUECKUE BEIMYMHBI, B YACTHOCTH, 3alMCHIBATh KPaTKOE
YCJIOBUC 3aJjad, BBIABJIATL HCAOCTAIOIIHUE OJAaHHBIC, BI)I6I/IpaTI) 3aKOHBI U q)OpMy.]'H)I,
HEOOXOIUMBIE Uil €€ pELIeHHs, HUCIOJIb30BaTh CIPABOYHBIC IaHHBIC, MPOBOJIUTH
pacd€Tel MW OLOCHUBATH PCATUCTUYHOCTL IIOJYUCHHOTO 3HA4YCHUIA (bHSI/I‘-IGCKOfI
BEJIMYMHBI; YMEHHUE OTIPENIeNIATh Pa3MEePHOCTh (PU3NYECKON BETHUUHBI, TOTYYEHHOM NPU
pelIeHnn 3a1a49u




VYMeHHne XxapakTepu30BaTh MPUHIMIIEI JEHCTBHUS TEXHUYECKUX YCTPOMCTB, B TOM YHUCIIE
OBITOBBIX TPUOOPOB, ¥ MPOMBIIIUIEHHBIX TEXHOJIOTHUECKHX IPOLIECCOB 110 X OIMCAHUIO,
UCTIONB3Ysl 3HAHHUA O CBOMCTBaX (PM3MYECKHX SIBICHUH W HEOOXOauMble (pusmueckue
3aKOHOMEPHOCTH

10

YMeHre UCTIONb30BaTh 3HAHUS O (PM3WYECKHUX SBICHUSX B TIOBCEIHEBHOW YKU3HU IS
oOecrieueHns 0€30MaCHOCTH MTPU OOpAIIEHUH C OBITOBBIMU IPHUOOPAMH U TEXHUUECKUMHU
yCTPOMCTBaMH, COXPAHEHHS 3/10POBbS U COOJIIOJICHUS] HOPM SKOJIOTHYECKOTO TTOBEICHUS
B OKpY>Kalollel cpezie; MOHMMaHHe HE00X0AUMOCTH IPUMEHEHUS TIOCTUKECHUN (PU3UKU
Y TEXHOJIOTUH JUIA PAllOHATIBHOTO MPUPOIOTIONIE30BAHUS

11

OnpIT TOWMCKa, TpeoOpa3oBaHMA M MPEACTABICHUS WHPOpPMAIUU (PHU3HIECKOTO
COJICpXaHUsl C HCIOJIb30BAHUEM HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIL;
YMEHHE OIIEHUBATh JOCTOBEPHOCTD IMONYYEHHONH WH(OPMAIH Ha OCHOBE MMEIOIIHXCS
3HaHUU W JIONOJHUTEIBHBIX MCTOYHUKOB; YMEHHE HCIOJIb30BaTh IPU BBINOJIHEHUH
yueOHBIX 3a/JaHUi HayYHO-TIONMYJISIPHYIO JUTEpaTypy (u3mueckoro coziepKaHus,
CIpaBOYHBIE MaTepuallbl, pecypchl cetu VHTepHeT; BiajeHue 0a30BBIMH HAaBBIKAMHU
npeoOpa3oBaHusi MH(GOpPMAMK W3 OJHON 3HAKOBOW CHUCTEMBI B JPYTYIO; yMEHHE
C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE HH(OpMAIIUU U3
HECKOJIbKMX UCTOYHUKOB

Ilepedennb 3J1eMEHTOB coepkaHus, NpoBepseMbIX Ha OI'D no pusuke

Kon | [IpoBepsiemMblii 3J1eMEHT CO/IepPKaAHUS
1 MEXAHWYECKUE ABJIEHU A
1.1 |Mexanudeckoe nBrkeHne. MarepuanbHas Touka. Cucrema otcueta. OTHOCUTEILHOCTD IBHKCHUS
19 PaBHOMepHOE 1 HepaBHOMepHOE ABMKeHne. Cpeansis ckopocTs. Dopmyna s BEIYUCICHUS CPEAHEH
' ckopocTH: V = S/t
PaBHOMEpHOE mpsiMOSTMHENWHOE NBIKCHHE. 3aBUCUMOCTh KOOPJWHATHI TeJa OT BPEMEHHU B CIlIydae
PAaBHOMEPHOTO NPSIMOJIMHENHOTO JBUKEHUS:
S 1
13 | x(f)=x,+vf
I'paduky 3aBUCHMOCTH OT BpPEMEHH [JIsi MPOEKIIMHU CKOPOCTH, MPOSKIMH TEPEeMEIICHHS, yTH,
KOOPJMHATHI IPU PABHOMEPHOM IPSIMOJIMHEMHOM JBUKEHUU
3aBUCHMOCTh KOOpPJMHATHI TeJa OT BPEMEHU B CIy4ae PaBHOYCKOPEHHOIO MPSMOJIMHEHMHOTO
JIBAKEHUS
12
x(t) =x, +U0xt+ax'7
@opMynbl Uil OPOEKIHMH MNEPEMEIICHUs, MPOEKUHUU CKOPOCTH M NPOEKIHMH YCKOPEHHUs IpHU
PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKCHUU:
14 .s\(r):uua.-f~al.-%.
Q\,(f) =gy +a -1,
a.(f)=canst,
UI\: - U]I': = 2(]’,\3‘.
I'padmku 3aBUCUMOCTH OT BPEMEHH ISl MPOCKIUH YCKOPEHUS, MPOCKIIMH CKOPOCTH, MPOEKIIUU
nepeMenIeHus, KOOPINHATHI P PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBH)KCHHUH
CpoOoanoe nageHue. opmyibl, OMUCHIBAIONINE CBOOOTHOE MaICHNE TENIA 110 BEPTUKAIH (JBHKEHUE
15 |Tena BHU3 WM BBEPX OTHOCHTEIBLHO MOBEPXHOCTH 3emin). ['paduku 3aBUCUIMOCTH OT BPEMEHH ISt
' MPOCKIIMU YCKOPEHUS, MPOCKIUHU CKOPOCTH M KOOPJAWHATHI MPH CBOOOJHOM IaJICHUM Tejia TIO
BEPTHKAIH
16 CKOpOCTh PaBHOMEPHOTO JIBI)KCHHS TeJla IO OKpYXKHOCTH. HampaBienrne cKopocTH.

dopMya 711 BBIYMCICHUS CKOPOCTH Yepe3 paauyc OKPY>KHOCTH U TIEPUO]T OOpaIeHHUS:
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enTpocTpemutenbHoe yckopeHue. HampaBieHrne LHEHTpOCTPEMHUTENBHOTO YCKOpeHus. Dopmyiia
JJIs1 BBIYUCJICHUA YCKOPCHUA:

1.7

Macca. [InoTHOCTB BellleCTBa. (DopMlea JJIA BBIYUCIICHUA IIJIOTHOCTH:
m

V

1.8

Cura - BCKTOpHAasA (bl/ISI/I‘IeCKaSI BeanunHa. CloskeHue cui

1.9

SABnenue unepuuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:

F=m-a

CoHampaBIe€HHOCTb BEKTOPA YCKOPEHU TeJla U BEKTOPA CUJIBL, JEUCTBYIOLIEH Ha TEI0

1.11

B3anmoneiicteue ten. Tpernii 3akoH HeroToHa:
Fy y=-F

1.12

TpeHI/Ie ITIOKOsA U TPEHUEC CKOJIBXKCHU. (DopMyna JJI1 BBIYUCIICHUSA MOOYJISA CUJIBI TDCHUSA CKOJIbXKCHUSA
F_=u-N
p =t

1.13

Hedopmarus Tena. Ypyrue u Heynpyrue aedopmarun. 3aKoH ynpyroi nedopmanuu (3axox ['yka):

F=k-Al

1.14

BcemupHoe TsaroTeHue. 3aK0OH BCEMHUPHOTO TATOTCHUS:
G. .FHI -i?i’:
“RZ
Cuna TsixecTd. Y CKOpeHHe CBOOOAHOTO MaICHHUS.
dopmyna 115l BEIYUCICHUS CHITBI TSDKECTH BOJIM3H MoBepXHOCTH 3emun: F = mg.
Jsumxenne mianet Bokpyr ConHna. [lepBast kocMudeckast CKOpocTh. HeBecOMOCTh 1 TIeperpy3Ku

F:

1.15

I/IMHyJ'IBC TCJIa - BEKTOPHAsA (I)I/I3I/ILIGCK2[H BCInWYHHA.
pP=m0

Nmnynbe cuctemsl Ten. M3menenne ummymnbca. UMIynbe cuibl

1.16

3aKOH COXpaHEHUs UMITYJIbCA JUTsl 3AMKHYTOW CHCTEMBI Tell:
D=1, +11, U, =const

PeaxkTnBHOC OBMKEHIE

1.17

Mexanndeckast pabora. @opmyna sl BBIYUCICHUS PAOOTHI CHIIBI:

A=Fsoosa

MexaHudecKas MOIIHOCTD:
;A

r

1.18

Kunernueckas u MNOTCHIMAJIbHAs SHCPIUs. qDopMlea JIJIS. BBIYUCIICHUST KUHETHISCKOM OHCPTHUHU:
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Teopema o kuHeTmueckoil sHeprun. Popmysna sl BBIUMUCICHUS NOTEHIMAIBHOW SHEpPTUM Telna,
MOJIHATOTO HaJ 3eMIIEH:

E,= mgh

1.19

MexaHuueckas OHEpIusi:
E=E,+E,

3aKOH COXpaHEHUs MexaHW4yeckoil sHepruu. Popmyna JUisi 3aKOHA COXPAHEHUS MEXaHUYECKOU
SHEpPIuu B OTCYTCTBHE CHJI TpeHus: E = const.
IIpeBpanieHre MEXaHMYECKOW SHEPTUH NPU HAJTUYMU CUJIBI TPEHHUS.

1.20

[TpocTbie MeXaHU3MBI. «30JI0TO€ MPABUIIOY» MEXaHUKH.
Peraar. MomenT cuist: M - Fl.
YcnoBue paBHOBECHS pblyara:

M +M, +..=0
[ToaBmxHBIN 1 HeTTOABKHBIN O6510KU. KITJ] mpocThix MEeXaHN3MOB:
n= Anonesnas
‘%TFB‘IEHH&R

1.21

JlaBieHue TBEpIOro Tea.
@opMyna 1711 BBIYMCIICHUS 1aBJICHUs TBEPJIOTO Tea:
_F
P= G
JlaBnenue ra3za. ATMocepHOe 1aBlIeHUE.
FI/II[I)OCTaTI/I‘IGCKOC AABJICHUC BHYTPH KUIKOCTH.
®opMyia 711 BBIYUCIECHUS JAaBJICHUS BHYTPH KHJIKOCTH:

P=pgh+p,

1.22

3axoH Ilackans. I'mapaBnudeckuii npecc

1.23

3akoH Apxumena. @opmyna Uil ONpPENENICHUS] BBITAJIKUBAIONICH CHIIbI, JACHCTBYIONIEH Ha TEJIO,
MOTPY>KEHHOE B KUJKOCTh WM ra3:

FApx. =pgV

YcnoBue nnaBaHus Tena. IlmaBanue CYZIO0B 1 BO3AYXOILIaBAHUC

1.24

Mexannyeckue KojebaHus. AMIUTUTYa, IEPUOA U YacToTa KosneOanuil. dopmyna, CBA3BIBAIOIAS
Y4acTOTY M MIEPUO]] KOJIeOaHU:

1.25

MareMaTuueckuii ¥ MPY>KUHHBIA MassTHUKH. [IpeBpaiienre sHeprun pu KoJiedaTeIbHOM JIBHKCHUH

1.26

3aryxatomue kojaebanus. Beinyxiennsie konebanus. Pezonanc

1.27

MexaHn4yecKue BOJIHBL. HpoaoanHe U TIIONCPCYHLIC BOJIHBI. I[J'II/IHa BOJIHBI W CKOPOCTH
pacrpoCTpaHEHHS BOJTHBIL:

Lh=v-T

1.28

3Byk. [')poMKOCTh 1 BhICOTa 3BYKa. OTpakeHHe 3ByKOBOM BOJIHBI HA IpaHulle ABYX cpel. MHdpa3Byk
U yIbTPa3BYyK

1.29

[TpakTuyeckue paboThI




W3mepenne cpeaHeill IUJIOTHOCTHM BEUIECTBA; APXUMEIOBOM  CHJIbI; KECTKOCTH IPYKUHBL
Kod(dullMeHTa TPEHUS CKOJIbKEHUS; paOOThl CHIIBI TPEHMSI, CHJIBI YIPYTOCTH; CPEIHEH CKOpPOCTU
JBIDKEHUST OpycKa 1O HAKJIOHHOHM IJIOCKOCTH; YCKOPEHHUs OpycKa MpH ABIKEHHH IO HAKJIOHHOU
IUIOCKOCTH; YacTOThl M TEpHUoAa KoJeOaHWW MaTeMaTHUeCKOro MasTHUKA; 4acTOThl M IepHoja
KoJIeOaHUH TPYXKMHHOTO MAasTHUKA; MOMEHTa CHJIBI, JCHCTBYIOLIETO Ha pbIYar; padOThl CHIIBI
YIOPYTOCTH MPU MOABEME Ipy3a C MOMOIIBI0 HEMOABIKHOTO 0JI0Ka; paboThl CHIIBI YIPYTOCTH MU
MOBEME Ipy3a ¢ HOMOUIbIO IOJBUKHOTO OJIOKA.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHUJIBI OT Oo0ObeMa MOTPYKEHHOW YacTH Tena U OT
IUIOTHOCTU >KMJIKOCTH; HE3aBUCHUMOCTU BBITAJKMBAIOIIEH CHJIBI OT MacChl Tejia; CUJbl TPEHUs
CKOJIBXXEHUSI OT CHJIbl HOPMAJbHOTO JaBJ€HUS M OT poAa IMOBEPXHOCTH; CHJIbl YHPYrOCTH,
BO3HHKAIOIIEH B MPYKUHE, OT CTENIEHH Je(pOPMALIUH TPYKUHBI; YCKOPEHHsI OpyCcKa OT yIila HakJIOHa
HaNpaBISONIEH; Mmeproja (4acToThl) KojdeOaHWNW HUTSHOTO MasTHUKA OT JUIMHBI HHUTH; TEPUOJA
KOJIeOaHWH TPYKWHHOTO MAasTHHKAa OT MAacChl Tpy3a M JKECTKOCTH NPYKUHBI, HCCIEIOBaHUE
HE3aBHCHMOCTH TepHoJa KoleOaHWii HUTSHOTO MasTHHKA OT Macchl rpysa. [IpoBepka ycrnoBus
paBHOBECHS phluara

dusnyeckue SBICHUS B MPUPOJE: MPUMEPHI ABMXKEHUS C PA3IMYHBIMU CKOPOCTSAMH B KUBOU U
HEXUBOU NPUPOJE, NEUCTBHE CUIIBI TPEHHS B IPUPOJAE U TEXHUKE, IPUINBBI U OTJIUBBI, IBHKCHHE

1.30 | mmaner CosIHEYHOM CHCTEMBI, PEAKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, PbIUaru B TeJle YeI0BEKa,
BIMSIHAE aTMOC(EpPHOro MAaBICHHMsS Ha JKMBOM OpraHu3M, IUIaBaHUE pPbIO, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3eMJICTPSICEHNE, CEHCMUUECKUE BOJIHBI, IIyHAMH, 3XO0
TexHUueckue yCTPOWCTBA: CHUAOMETp, JaTYUKU TIOJIOKEHHs, PACCTOSHUS M YCKOPEHUs,
JUHAMOMETp, TIOAIIUITHAKHA, PAaKeThl, phluar, MOJBWKHBIM M HETOABIKHBIA OJIOKH, HAKIIOHHAs

1.31 | mocKOCTh, MPOCTBIE MEXaHU3MBbI B OBITY, COOOIIAIONIUECS COCYAbI, YCTPOMCTBO BOJOINPOBOJA,
THIPaBIMYECKUI Tpecc, MaHOMETpP, OapoMeTp, BRICOTOMEp, MOPIIHEBOW HACOC, apEOMETp, IXOJIOT,
UCIOJIb30BaHUE YJIBTPA3BYKa B OBITY M TEXHUKE

2 TEIIJIOBBIE SABJIEHUA

21 OCHOBHBIC TIOJIOKEHUSI MOJICKYIISIPHO-KMHETUIECKOH TEOpUH CTPOCHUS BemiecTBa. Mopjenu

' TBEPJIOTO, )KUKOTO U Ta3000pa3HOro COCTOSIHUMN BemecTBa. Kpucrannmnueckue u amopHbIe Tena

29 JIBmxenue vactul BemiecTBa. CBsA3b CKOPOCTH ABMKEHHs 4aCTHIl C Temreparypoil. bpoyHoBckoe

' nBkeHue, muddysus

2.3 | CMauMBaHUE U KallWJUISIPHBIC SBJICHUS

2.4 | TennoBoe pacIIMPEHHUE U CKATHE

2.5 | TemoBoe paBHOBecHe

2.6 |Buyrtpennss sneprus. Paborta u Teruionepenava kak crocoObl N3MEHEHHSI BHYTPEHHEN SHEPTUU

2.7 | Bugsl Teruonepeaayn: TeIUIONPOBOAHOCTb, KOHBEKIIHS, U3TyUECHUE
HarpeBanue u oxnaxzaenue tei. KonndyecTBo TemIoThl. Y AeabHast TEMIOEMKOCTb:

2.8 O=cm(t,—t,)
3aKOH COXpaHEHUs SHEPTUH B TEIUIOBBIX MpOLeccax. Y paBHEHUE TEIUIOBOIO OanaHca:

2.9 .

Ql TQE +...=0
210 Hcnapenne u xonaeHcauus. l3meHeHuWe BHYTPEHHEH OHEpPIMM B IIPOLECCE HCHAPEHUS H
' KoHzeHcanuu. Kunenue xxuakoctu. Y aenabHas Temiora napoodpasopanus: L = Q/m

2.11 | BnaxxHocTh BO31yXa
[InaBnenne W KpuctajuM3anus. VI3MeHEHWE BHYTpEHHEW OHEprMM TpU IUIABJICHUU W
KpUCTAIN3aUK. Y IebHas TeIJI0Ta MJIaBJICHUS:

2.12




2.13 | BHyTpeHHss SHEprus CropaHusi TOIUIMBA. Y IebHas TEIJIOoTa CropaHus Toruea: g = Q/m
2.14 | Ilpununst padoTs TemnoBsix apurateneid. KI1/I remmoBoro asurarens
[TpakTrueckue paboOTHI
W3mepenne yaenbHOM TEIUIOEMKOCTH METALTMYECKOTO IMIMHAPA; KOJIWYECTBA  TEIUIOTHI,
MOJIyYeHHOTO BOJOW KOMHATHOM TemmepaTypbl (UKCHUPOBAaHHONW MacChl, B KOTOPYIO OIyIIEH
2.15 | HarpeThIi MUIUHAP; KOJIHYECTBA TEIUIOTH, OTAAHHOTO HArPETHIM IIMIHHIPOM, TIOCTIE OITyCKaHUS €T0
B BOJY KOMHATHOH TeMIlepaTypbl; OTHOCHTEIHHOW BIAXXHOCTH BO3JyXa; YyIEIbHOW TETIOTHI
TUTaBJICHUS Jiba. McciienoBanre n3MEeHEHUS TEMIIEPATYPHI BOBI IPU PA3TMYHBIX YCIOBHSX; SIBIICHUS
TeruiooOMeHa Py CMEIIMBAHUH XOJIOIHOM U ropsiueil BObI; poliecca UCTIapeHus
dusznueckue SBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE M KaWIUISIPHBIE SBJICHUSI B IPUPO/IE,
2.16 | xpucramisl B npupoae, usnydenue ConHIa, 3aMep3aHie BOJ0EMOB, MOPCKHE Opu3bl; 00pa3oBaHue
pOChI, TyMaHa, uHesl, CHera
TexHUYECKUEe YCTPOMCTBA: KANMMJUIPHI, TPHUMEPBI HCIIOIH30BAHMS KPUCTALIOB, KHIKOCTHBIN
2.17 | TepMoMeTp, AATYUK TeMIEpaTyphl, TEPMOC, CHCTEMa OTOILICHUSI TOMOB, TUTPOMETPHI, ICUXPOMETD,
napoBasi TypOWHA, JBUTATEIh BHYTPCHHETO CTOPAHHUS
3 DJIEKTPOMATHUTHBLIE ABJIEHUA
3.1 | Dnextpuzanums Ten. [[Ba Buaa SIEKTPUUECKUX 3apsIOB
3.2 | BzaumopeiicTBue 3apsokeHHBIX Tell. 3akoH KyoHa
3.3 | 3aKOH COXpaHEHUS MEKTPUICCKOTO 3apsia
34 DnekTpuueckoe moje. HampshkeHHOCTh  JIEKTpHUYecKoro Tojs. [IpuHIMN  Ccymepro3unuu
' AIEKTPUYECKUX IMOJIeH (Ha KAYeCTBEHHOM YPOBHE)
35 Hocwurenu snextpudeckux 3apsaoB. JleWCTBHE AICKTPHYSCKOTO TOJS Ha SJICKTPUYCCKHE 3apsIbl.
' [TpOBOIHUKY U TUAIEKTPUKH
36 [TocTosHHBIM 251eKTpUYecKuil TOK. JlelcTBus anekTpudeckoro Toka. Cuia toka. Hanpsbkenue.
' I=qg/t,U=A/q
37 DIEKTPUYECKOE COMPOTUBICHHE. Y IETbHOE ANEKTPUIECKOE COMPOTHBIICHHUE:
' R =pl/S
3.8 |3akon Oma mist yuactka snekrpuyeckoit nernu: | = U/R
[TocnenoBarenbHOE COETMHEHUE POBOTHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 |[lapammensHOE coemMHEHNE TIPOBOAHUKOB PABHOTO COTIPOTHBIICHUS:
U =UypI=I+Iy; R:%.
CMeniaHHbIE COEIMHEHMSI IPOBOTHUKOB
3.10 | PaboTa m MOmIHOCTH 3ekTprueckoro Toka. A = Ult, P = Ul
3akon J[>xoyns - Jlenma:
3.11 2
O=I"-R-t
3.12 | OmbIT OpcTena. MarHuTHOE T0JI€ IPSIMOTO TIPOBOHUKA ¢ TOKOM. JIMHUM MarHUTHOW WHTYKIIUH
3.13 | MarauTHOE T0JIe TIOCTOSIHHOTO MarHuTa. B3anMoaeiicTBie moCTOSTHHBIX MAarHUTOB
3.14 | [leiicTBME MarHUTHOTO OISl HA IPOBOJHHUK C TOKOM
3.15 | OnbiTel @apanes. SABneHue snexkTpomMarautHoi nuaykiuu. [Ipasumno Jlenuna
[IpakTrueckue paboThI
3.16 | I3Mepenue >MeKTPUYeCcKOro COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTH 3JIEKTPUIECKOTO TOKA; pabOThI

SJICKTPUYECKOI'O TOKaA.




HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJIHUKE (PE3UCTOPHI, JTAMIIOYKA), OT
HANpsDKEHUST Ha KOHIAX MPOBOJHHMKA; 3aBUCHUMOCTH CONPOTHBICHHUS OT JUIMHBI MPOBOJHUKA,
IUIOUIA/IN €T0 TONEPEUHOr0 CEUYEHUS U YAECIBHOTO COIIPOTUBIICHMS.

[IpoBepka mpaBuia AJig DIEKTPUUECKOTO HAMPSOKEHHs] MPH TOCIEI0BATEIbHOM COEAMHEHUN
MPOBOJIHUKOB; TIpaBUjia JJIsi CHJIBI DJEKTPUYECKOrO0 TOKAa TPH TapajlIeIbHOM COEIUHEHUU
MIPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

dusuueckre [BICHUS B MPUPOJIE: DJIEKTPUUECKHE SBJIECHUS B aTMocdepe, NMEeKTPUUYECTBO KHUBBIX

3.17 | opraHu3MOB, MarHUTHOE MOJIe 3eMJIH, Ipeii( MOITIOCOB, POJIb MATHUTHOTO TOJIS AJIs )KU3HHU Ha 3emMiie,
HOJISIPHOE CUSTHUE
TexHMUECKHE YCTPOICTBA: AIEKTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTAT, CYCTUHUK IIICKTPUICCKOIH

31g |HCPTUH, BIEKTPOOCBETHTEbHbIC npuOOpbl, HarpeBaTelIbHbIE 3JIEKTPONPHOOPHl  (IIPUMEPBHI),

' AIIEKTPUUYECKHE TPEIOXPAHUTENH, SJICKTPOMATHHT, AJIEKTPOIBUTATEIh IIOCTOSTHHOTO TOKa, TEHEPaTOp

MOCTOSIHHOT'O TOKa

3.19 | DnexTpoMarauTHbIe BOJHBI. [1Ikana 31eKTpOMarHUTHBIX BOJTH

3.20 |JlyueBas mopeinb cBeTa. IIpsMonuHeiiHOe pacripoCTpaHEHHE CBETA

3.21 | 3axoH orpaxenus cBeta. [lnockoe 3epkaio

3.22 |IIpenomieHue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 | ducnepcus cBera

3.24 |Jlunza. Xox nyueit B muH3e. DOKycHOE paccTostHue JIMH3bI. OnTryeckas cuia aun3bl: D = 1/F

3.25 |I'ma3 xak ontuydeckas cucremMa. OnTuyeckue mpuoopsl
[TpakTuyeckue paboThI
W3mepenune ontuyeckoil cuiibl coOuparoment JUH3bl; (OKYCHOTO PacCTOSHUS COOMpAIOUIEeH JIMH3BI
(Mo CBOWCTBY paBEHCTBA pa3MEpOB IpeaMeTa W H300paKeHHs, KOrjga MpeAMET pPacHoJOXKeH B

3.26 | nBoiiHOM (hoKyce), ToKa3aTes MPETOMIICHHS CTEKIIA.
HccnenoBanue cBOMCTBA H300paKeHNUs, IIOIYYEHHOTO C TOMOIIBIO COOMPAIOIIEeH JTHH3bI; H3MEHEHUS
(OKYCHOTO pacCTOSIHHS ABYX CJIO’KEHHBIX JIMH3; 3aBUCIMOCTH YTJIa IIPEJIOMIICHHSI CBETOBOTO JIyda OT
yIJ1a NajIeHus] Ha TPaHMILIE «BO3YX - CTEKIIO»

397 ®dusnueckue sBieHUs B npupone: 3atMeHus ConHua u JIyHbl, BeTa Tejl, ONTUYECKUE SBICHUS B

' atMocdepe (1BeT HeOa, pedpakius, paayra, MUPaK)

3.28 | TexHuueckue yCcTpoicTBa: OUYKH, IEPUCKOI, (hoToaNmapar, ONTHUYECKUE CBETOBOIbI

4 KBAHTOBBIE ABJIEHUA

4.1 |PammoaktuBHOCTH. Anb(da-, 6eTa-, raMMa-u3nydeHus. Peakuun anbda-u Oera-pacnama

4.2 | OmwiTel Pezepdopra mo paccesauto anbha-gactui. [lnanerapHas Moennb aToma

4.3 | CoctaB aromHoro sapa. M3otombl

4.4 |Ilepuon nomypacmaaa aTOMHBIX s1ep

4.5 |SnepHble peakuuu. 3aKOHbI COXPAHEHU 3apsA0BOr0 U MacCOBOTO YHCEI
@usnueckue SBICHHUS B TPHPOJIE: €CTECTBEHHBIH PAAMOAKTHBHBIN (DOH, KOCMHYECKHE JIy4H,

4.6 |paIuMOaKTUBHOE H3Iy4YE€HHE MPHUPOIHBIX MHUHEpAIOB, JEHCTBHE paJMOAKTHBHBIX H3JIyuY€HHH Ha
OpTaHU3M YeJIOBEKa

47 TexHuueckue yCTpoMCTBa: CIIEKTPOCKOI, MHAMBUAYAIBHBIN 103UMETp, KaMepa BuiibcoHa, saepHas

SHEpreTHKa
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