MUHUCTEPCTBO NIPOCBEIEHUS POCCUIICKOM ®EJIEPALIIN
MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU AJITAVMICKOT'O KPASI
KOMMUTET AJIMUHUCTPAIIUU IEPBOMANCKOI'O PAMOHA I1IO
OBPA30OBAHHIO

MBOY "Bbooposckas COLI"

CornacoBaHoO: CoracoBaHo: Y TBEpKIACHO:
«29» 08 2025r. «29» 08 2025r. «29» 08 2025r.
CoOBeT IIKOJIBI Ilenarornueckuii coBeT [Tpuka3z Ne 294-ocH
[TpoTokoi Ne 4 [IpoTtokomn Ne 8 JupexTop

B.C. Koporenko

KOpOTeHKO Moanucaxo undposon

noanmcbio: KopoteHko
BﬂaﬂVlMle Bngnmmmp Ce;freesmq
PABOYAS ITPOTPAMMA Cepreesuy flara: 2025.10.12

11:34:39 +07'00'

(ID 461258)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»
Ut o0yJaromuxcs 7— 9 kinaccos

2025 — 2026 y4eOHbIi ToA

CocraBurenb: lllenomennesa Auna BacunnesHa
VYuurens ¢puznku

bo6poska — 2025



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTEIbHOM IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTU OOYyYaroUuXcsi M OpraHu3aluio0 U3YYeHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOrO COACpP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3YIOIIKUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa, MPEIOCTaBIsIeT Haubojee sICHbIe
00OpasIlpl MPUMEHEHHSI HAyYHOTO METOJa TO3HAHMs, TO €CTh Crocoda MOTydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEIANOJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKIAEHHOW  peIIeHHEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepanunu (IpoToKoi OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TNPUPOJIBI, PAa3BUTHE HX MHTEUICKTYaJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTEePHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHENIIeMy 00yYEeHHIO B 3TOM HaIIPaBJICHHH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHATH (U3UYECKUE SBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SIBJICHUS M BBITOIHITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHMBaHWE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

ITo pesynbraram ananuza Bcepoccuiickux npoBepouyHbiX padoT B 2025 roay

B COOTBETCTBYIOIIHME pa3lieibl paboueil mporpaMmbl (TUIAHUPYEMbIE PE3YJIbTATHI,
coJiep KaHue, TEMATHYECKOE TJIAHUPOBAHNE) BHECEHBI HEOOXOIUMBbIC W3MEHEHHUS,
HaIpaBJeHHbIC HA (POPMUPOBAHUE U pa3BUTHE HECHOPMUPOBAHHBIX YMEHHM, BUIOB
JEATEIbHOCTH, XaPAKTEPU3YIOIIUX JOCTHKEHUE IUIAHUPYEMBIX PpE3YJIbTATOB



OCBOGHHUSI OCHOBHOM 00pa3oBaTelIbHONM MPOrpaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHMsl, KOTOPBIE COIEPKATCA B 0000IIEHHOM IJIaHE BapruaHTa IPOBEPOYHON
paboTel Mo usuke B 7,8 Ki1acce.

B xonme peanmuzammm pabouux mporpamMm ydeOHOro mnpeamera "duzuka"
UCIIOJIb3YETCsl 000pYJIOBAaHUE, PACXOJIHbIE MaTepuajbl, CPEICTBa OOydYeHUS U
BOCIIUTaHUs, TpruoOpeT€HHbIE 1 LieHTpa "Touka pocra".

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus orBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJEI0), B 8
Kiacce — 68 gacoB (2 daca B Henelno), B 9 knacce — 102 yaca (3 yaca B HEJIEIIO).

[Tpennaraemselii B mporpamMMe 1o (u3Hke nepeyeHsb JadopaTopHbIX padboT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, yYUTEIb JelaeT BbIOOP MPOBEACHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIAMBUIYAIbHBIX OCOOEHHOCTEU
OoOy4Jarommxcs, CIHUCKa AKCIEPUMEHTAIbHBIX 3alaHUl, MPEAJIaraéMbIX B paMKax
OCHOBHOT'0 FOCYAapCTBEHHOT0 3K3aMeHa 10 (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBI0 MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTAJNIMYECKNX) TeJl. B3aMMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHepuuHM. 3aKOH HHEpUHMHU. B3auMoaeicTBHE Tell KaK NpUYUHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomelncTBytomas cui. Cuiia TpeHUSs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHre n3MeHeHUs! CKOPOCTHU MTPHU B3aUMOJEUCTBUH TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHeil CKOPOCTH CKOJBKEHHA Opycka WM IIapuKa I0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS! U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUJIKOCTSIMU MU TazamMu. 3akoH [lackans. [lneBmartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000y0oukn 3emun. OmbiT Toppuuennu. M3mepenue arMmochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BEMa MOTPY>KEHHON YacTH Tena

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcioBHe IIaBaHUsl TEJI: TIJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paszgea S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecus pbruara. [IpumeHeHne npaBusia paBHOBECHs pbldara K 0J10Ky. «30510TO€



npasmiio» Mexanuku. KI1JI mpocTtsix mexanu3MoB. [IpocTeie MexaHu3MBbI B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOW ITOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mogenu TBEPAOrO, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIEepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonuuecTBo TemnoThl. YaenbHas TEMIOEMKOCTh BEUIECTBA. TengooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOTO
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHHS YHEPTUH B TEMJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE IINPHUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenue wu3MeHEHUs] BHYTpPEHHEH OHEpPruM Tejla B pe3yJbTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHTUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snaeKTpUUeCKUX 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsii.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHS DJIIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YIEIbHOE CONMPOTHUBJICHUE BellecTBA. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHuTHL. B3anmMoaencTBUE TOCTOSHHBIX MATHUTOB. MarHutHoe
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

L 0 N o Uk wN R

T e S O Y
N OO AW N R O



18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOUIHOCTH JJIEKTPUYECKOTO TOKa, BBIAEISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO T0JIS1 HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAYCHUs W HANpPABJICHHWS HHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosinHelHOe ABmkeHue. CpellHsisi U MTHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOojHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue mmnyinbca. UMIynbe cUilbl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJId. [loTeHInanbpHas SHeprus cxkatol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHME MNyTE€W W TPACKTOPUN [BUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.
N3mepenre cKkopoCTU U YCKOPEHUS TPSIMOJIMHEHHOTO JIBUXKCHMUSI.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



10.
11.
12.
13.
14.
15.
16.

Habmonenne MexaHn4ecKuX SBJICHUH, TPOUCXOISAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJIbHEWUILIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TETICHKKU.

Omnpenenenue cpeaHE CKOPOCTH CKOJIBKEHUS OpycKa WM JIBUYKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodphuieHTa TPEHUS CKOJIbKECHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAJIBbHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TpH TOIBEME TIpy3a C
MCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yyeHue 3aK0Ha COXPaHEHHUsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUOI,
4acToTa, aMIUINTyAa. MaTteMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTH €€ pacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CUJIBI TSHKECTU U CHUJIBI
YIOPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHuve YacTOThl W Mepuoja KoJeOaHWM MaTeMaTUYECKOTro
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

o v s~ W

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceera. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xopa ayyed B inH3e. OnTuueckas cucrema poToarmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. biiM30pyKkoCcTh U 1allbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

W X N Uk W E

Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIUia
najIeHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS NMPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHMMOCTH yTila MPETOMIICHHUSI CBETOBOTO JIy4a OT yrija
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbBITHI IO BOCHPUSITHIO IIBETA MPEAMETOB MPH WX HAOIIOJCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyuyeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBHUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKH, a TakKe JJsi MOATOTOBKU K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOyudeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
KauE€CTBEHHbBIC U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JAaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJaracTcs:



HAa OCHOBE IIOJIyUCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHATH
¢busnyeckue SBICHUS B OKPY>KAIOIIEH MPUPOIE U MMOBCEAHEBHOMN KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTUYECKOTO UCTIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue UMK HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBUi OE30MacHOro TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE y4yacTH€ B pEUICHUU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQECCUil, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TJI00ATILHOTO XapaKTepa SKOJOTMYECKUX MPOoOJeM M MyTeu uX

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpe3 MPaKTUYECKYIO
JIEATEIILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - IUJAHMPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHN HOBBIX (DU3HUECKUX 3HAHUIA;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOIIylH Ccpeny,
BO3MO’KHBIX TJI00AJTBHBIX MOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4EOHBIC  JCUCTBUS, PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKIM SIBIICHHSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENATh BEIBOBI C HCIIOJIB30BAHUEM JICAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUpATh CIIOCO0 perieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Haumbolee
HOAXOJISIIETO ¢ YYETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOONbIIOE HCCAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (HUIUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA JNAHHBIX C yU4E€TOM MPEUIOKEHHON yueOHOM
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TPEICTaBICHUS
uHQOpMAIMM W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU IpaduKoi M MX KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJaud W MOJAJCpKaHUE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3YIbTAThl BHIIOJIHEHHOTO (PU3NYECKOTO OIbITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD L€ COBMECTHOW NI€ATEIbHOCTH, OPTraHU30BBIBATH JIEHCTBHUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/1bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSACHATh NPHUYMUHBI  JOCTHKEHUSI  (HEIOCTUKEHHUS]) PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NyecKoro UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYToOro;
NPU3HaBAaTh CBOE MPaBO Ha OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPAaeKTOpHUs, pPaBHOACHCTBYIOIIAs
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuuath sBiaeHUs (AudQy3us, TEIIOBOE ABMUKCHHE YacTHUIl BEUIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPABIX TEN C 3AKPEIUIEHHONH OCBIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMNX JAaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI IBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NIPUPOAE U TEXHUKE, BIIMSHHE
aTMOoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE pbIO, pblYard B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
bu3nYecKre BEINIMHBI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BpEMsI, ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CHJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJNIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas W
NOTEHIMAIbHASL JHEPIHsl), NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKU CMBICI UCTIONBb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUILIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYUHAMHU, CTPOUTH IpapuKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHs CHII (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBWIO paBHOBecUs phiuara (0J0Ka),
«30JI0TO€ TMPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHHYeCKOU



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPHEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaAXOAUTh OLIMOKHA B XOJE OIbITa, JEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETUUYMHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBMKEHHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHUS TEJI, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHs pblyara U OJIOKOB), y4acTBOBATh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOIUIl U TpauKoB, JeNaTh BBIBOJLI MO pPE3yJibTaTam
UCCIIETIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, KOd()(PUIMEHT TMONe3HOro  JEWUCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAysS TNPEII0KEHHON WHCTPYKIIMU: TPH BBITOJTHCHUH
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIAIGI JCUCTBUS TMPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OmHUCaHus (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOANTH  MpPUMEpPHl  (HAXOOUTh  WHOOpPMAIMIO O  IPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3JI0POBBS U COOTIOICHHSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITHIO, KOTOpas SIBISETCS MPOTHBOPECYMBON WM MOXET OBITH
HEIOCTOBEPHOM;

WCITOJIB30BaTh MPHU BBITOJTHCHUHM yUEeOHBIX 3aJaHUN HAyIHO-TTOMYJISIPHYIO
JIUTEPATYPY HU3UIECKOTO COJECPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC W YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOoJuyHO AesaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHHM, TPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (QU3WKH, COMPOBOXKIATH BBICTYIUICHHUE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATEIbHOCTb  TPYMNIbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHSATHSA: Macca M pa3MepPbl MOJIEKYJ, TEIUIOBOE ABUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsill, HIEKTPHUUECKOE I0JIE, IPOBOJIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IJIaBJICHHUE, KpUCTaIu3alus (OTBEpJEBaHUE), KUIICHUE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHUWE W KalWULIPHBIE SBIEHHUS B MPUPOLE,
KpucTauibl B mpupoze, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarCcoB, poJib MATHUTHOT'O MOJIS AJIs )KU3HU Ha 3eMIle,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢duznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIUIOTHI, yJEeNbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIIoTa MapooOpa3oBaHusl, YJIeNbHAas TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MaIllMHbI, OTHOCUTEJIbHAS BIIAYKHOCTh BO3/1yXa, AJIEKTPUUECKUM 3apsi/l, CUiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KUHETUUECKOW TEOPUH
CTPOCHHMS BEIIECTBA, MPUHLUI CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MaTEMAaTUYECKOE BHIPAXKECHHE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (U3UYECKUX SBICHUM,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [JI  peIIeHHUs 3aJa4yd, BBIOUpPATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYECKUX METOJIOB, HCIOJb3Ysl OMHCAHUE WCCIICIOBAHUSA, BBIICIAThH
MPOBEPSIEMOE MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCJIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTyphl, CKOPOCTH MPOIIecca OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3aLMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3aps/loB, B3aWMOJICUCTBUE TMOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TMIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH



pOBEpsieMbIE MPEATNOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
WU3MEPCHUN ¢ YIETOM 3aIaHHON aOCOTIOTHON TOTPENTHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U yJIEIIBHOIO COMTPOTUBJIEHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINOJIHATh M3MEPEHUs, CleNysl MPEeNjoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBATh W3MEPEHHs, COOUpPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
NOCJIEOBATENBHBIM U NAPAJUIETIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBbIE 0003HAYEHUSI SJIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU



KU3HU 11 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MPUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHMSI B OKPYXKAIOLIEH CpeiE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
MPOTUBOPEYUBOMN HIIM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE NMHCHBMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHSATUHHBIN ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUHM C
MOCTAaBJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHMBaTh COOCTBEHHBIA BKJIaa B
JeSITEJIbHOCTD TPYIIIbI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSl YMEHHUI:

WCIIOJB30BaTh IOHATHSA: CHUCTEMAa OTCU€Ta, MAaTepUalibHAasl TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKAHUSI W TOTJIONIEeHUs, alib(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIAIEPHAS DHEPTETUKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
IIaJICHAE TEJI, PABHOMEPHOE IBUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
T€JI, PEAKTUBHOE JIBIDKCHUE, KOJIeOATEIhbHOE JBMKCHHE (3aTyXarolue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABMKEHHUE, OTpaKeHHE



3ByKa, NPSMOJIMHEMHOE pacHpOCTPaHEHUE, OTPAKEHHWE WU MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHHWE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3NYECKUX SBICHUNH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJOTMYECKOE NEUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAMNTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nyuecKkue BeIWYUHBI (CpEeOHsAs W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMEIIeHHE, MyTbh, YTrioBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
NOJHIATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPIUs CKaTON
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NpaBUJIbHO TPAaKTOBaTh (PU3MUECKUI CMBICI MCIOJb3YEMbIX BEJIUYUH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUSI 3apsAI0BOTO U MAaCCOBOI'O YHCET
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIUChIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DU3MUECKUE BEIMUMHBI: Ha
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATHCTUYHOCTH TOTYYCHHOTO 3HAYEHUS (PU3NIECKON BEIININHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOICHUH U OTBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX U JIMHEMYaThIX CHEKTPOB H3ITYUYCHHMS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepsaeMOold BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JMH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH



GU3MYECKUX BEIWYUH B BHUJEC TAONHIl M TpapUKOB, JeJaTh BBIBOIKI 1O
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJE€HUsI, XKECTKOCTh MPYXKUHBI, KOIPPUIUEHT TpeHUus
CKOJIBKCHHS, MEXaHW4Yeckas padoTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, CIeaysl MPEIJIO)KEHHOW WHCTPYKIIMHU, BBIYHUCIATH 3HAUYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPW3HAKH W3YYEHHBIX (DH3NYECKHX MOJICIICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBeTa, JTy4, TOHKAas JIMH3a, TUTaHETapHas MOJIENTb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCaHWs (B TOM 4YHCIE:
CIUAOMETP, JATYMKH TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
peleHur  y4eOHO-TIpAaKTUYECKUX  3a]ady, ONTHYECKUE CXEeMbl s
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U COOMpArOLEeH JTMH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MUCCKUX 3HAHWN B TIOBCEIHEBHOM
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHS B OKpYXKaIOIIeH cpee;

OCYIICCTBJIATh TOUCK HWHGpOpMANUK (U3HNYECKOTO COJICpPKAHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI MIOMCKOBBINA 3aMpOC, HAXOAUTH
MyTH OMPEACIICHUS TOCTOBEPHOCTH TOJIYYCHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUHN U IOTIOJHUTEIbHBIX UCTOUHHUKOB,;



UCITOJIB30BATh MPHU BBIIOJIHEHUN YYEOHBIX 3aJJaHUIl HAYYHO-IIONYJIIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
HNOHATUMHBIN amnmapar HM3y4yaeMoro pasjena (pU3MKM U COINpPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.

MOJYJb «IIKOJbHBIN YPOK»

Peanmzamus memarormueckuMu paOOTHUKAMHM BOCHHUTATEIHLHOTO IMOTCHIIHATA
ypOKa MpearoaraeT ciaeayrolee:

YCTAHOBJICHUE JIOBEPUTEIIbHBIX OTHOIICHUN MEXIy MeAaroru4yeckum
pabOTHUKOM W  OOy4YalOIIMMHCS,  CIOCOOCTBYIOIIUX  MO3UTUBHOMY
BOCIIPUATUIO OO0yYaromUMHCSI TpeOOBaHWKA M MPOCHO MEAaroruvyeckoro
paboOTHMKA, TPUBJICUCHUIO HMX BHUMaHUA K OOCYyXJaeMOM Ha Yypoke
uH(popMaIu, aKTUBU3AIUU TTO3HABATEILHOMN JEATeIbHOCTH;

noOyxaeHne o0ydarmuxcs COoOJII0IaTh Ha YPOKE OOIICTPUHSTHIE HOPMBI
MOBEJICHUs, TMpaBuia OOIIEHUS CO CTapIUMH  (ME€Iaroru4ecKuMmu
paboTHUKaMHU) W CBEpCTHUKAMU (0OyYaromMMUCS), MPUHIMIBL Y4eOHOU
JTUCIUTUIMHBI U CAMOOPTaHU3aIINH;

MPUBJICYEHUE BHUMAHUSI 00YUYaIOIINXCS K IIEHHOCTHOMY aCHEKTY U3y4aeMbIX
Ha ypOKax SBJICHWM, OpraHu3aiusi ux paboThl C MOJydyaeMOW Ha YpOKe
COI[MAJILHO 3HAUYUMOW HMH(pOpMaIMeld — WHULMHPOBAHUE €€ 00CYXKIeHUs,
BBICKA3bIBAaHUSI 00YYAIOIMMUCS CBOETO MHEHHUS MO €€ MOBOJY, BHIPAOOTKHU
CBOET0 K HEH OTHOIIICHMS,

HCIIOJIb30BaHUE BOCIUTATENIbHBIX BO3MOXHOCTEH COJIepkKaHUsSd Yy4eOHOro
peIMeTa Yepe3 IEMOHCTPAINI0 00yJaronuMCs PUMEPOB OTBETCTBEHHOTO,
IPaXKIaHCKOTO MOBEJICHUSI, MIPOSIBJICHUSI YeJI0BEKOTI00US u
100pOCepeYHOCTH, Yepe3 MOAO00P COOTBETCTBYIOIIUX TEKCTOB JJISl UTCHUS,
3a/1a4 JIsl pelieHus1, TpoOJeMHBIX CUTYaIUi 1711 0OCYKIEHUS B KJ1acce;
MPUMEHEHNE Ha YPOKE HHTEPAKTHBHBIX (OpM pabOThI ¢ OO0ydYarOIIMMHUCS:
UHTEJJIEKTYAJIbHBIX WIP, CTUMYJHMPYIOMMX IO3HABATEIbHYI0O MOTUBAIUIO
OOyYaroIIMXCS; JUIAKTUIECKOTO TeaTpa, I/ie MOJyICHHBIC Ha YPOKE 3HAHMUS
OOBITPBHIBAIOTCS B TEAaTPAIbHBIX MOCTAHOBKAX; MHUCKYCCHUM, KOTOPBIC NAIOT
00y4JarommumMcsi BO3MOXKHOCTb TPUOOPECTU OMBIT BEJIEHUSI KOHCTPYKTUBHOTO
JMasiora; TPyImoBoOi paboTh Wi pabOTHI B TTapaxX, KOTOPBIE y4aT KOMAaHTHON



paboTe U B3aUMOJEHCTBHUIO C IPYTUMHU JE€THMU;

BKJIIOUEHHE B YPOK UTPOBBIX MPOIEAYp, KOTOPHIE MOMOTAalOT MOJJAEPKaTh
MOTHBAIIMIO OOYyYaloOIUXCAd K TMOJYYEHUIO 3HAHUM, HaJIaKUBAHUIO
MO3UTUBHBIX  MEXKJIWYHOCTHBIX  OTHOIIEHUH B  Kjacce, IOMOTalT
YCTaHOBJICHUIO 100pOKeEIaTeIbHON aTMOC(EPHI BO BpEMS YPOKa;
opranu3anus medCcTBa MOTUBUPOBAHHBIX U PYAUPOBAHHBIX 00YJAIOIITHXCSI
HaJl UX HEYCNEBAIOMMU OJIHOKJIACCHUKAMH, [aloIIero WM COIHAIbHO
3HAYMMBII OMBIT COTPYIHUYECTBA U B3AUMHOU IMOMOIIH;

WHULIMUPOBAHUE U  TOJJEPKKA  HCCIENOBATEIbCKOU  JIESITEIHLHOCTH
OoOy4JaromMxcs B paMKax peanu3aliil UMU UHAUBUAYATbHBIX U TPYIIOBBIX
UCCJIEIOBATENBCKUX MPOEKTOB, YTO JAacT OOYYaroIIMMCS BO3MOKHOCTH
OpPUOOPECTH  HABBIKM  CAMOCTOSITEILHOTO — PELICHUSI  TEOPETUUYECKOMN
npoOJsieMbl, TEHepUpoBaHUSI W  OPOPMIICHUST COOCTBEHHBIX  HJIEH,
YBAXUTEIBHOTO OTHOIICHHUS] K YyXUM HUAesM, opOpMICHHBIM B paboTax
JIPYTUX HCCIENOBAaTeNe, HaBBIK IMYOJIMYHOTO BBICTYIUJICHUS] TEpen
ayJIUTOpUEH, apryMEHTUPOBAHUS U OTCTAUBAHUSI CBOEH TOUKHU 3PEHUS.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>kKeHWe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJl
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nbmorexa [0

https://m.edsoo0.ru/7f416194
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bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 2 https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenaya naBneHust TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMOC(epHOe AaBIeHHe 0 https://m.edsoo.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora i mowmocTs 3 https://m.edso00.ru/7f416194
but6mmorekxa [IOK
52 Hlpoctere MexarH3MEI > ! https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexattireckas oHeprits 4 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpemst 3
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 11



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble iBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 3
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 5 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 15



https://m.edsoo.ru/7f4181ce
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 2
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 1
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 2
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 1 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 1 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 0 httos://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAepKAHUS 9 bubnuoreka [IOK
' Kypca (usuku 3a 7-9 knacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 17



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBarte/ibHbIE
padoThI padoTshI
pecypchl
®dusuka— Hayka o npupoae. ABneHus
1 npuposl. DU3NUecKue SBICHUS 1
MexaHuueckue, TeIIOBbIE, JIEKTPUUECKUE,
2 MarHuTHBIC, CBETOBBIC, 3BYKOBBIC SIBICHUS 1
3 ®du3nyecKue BeIMYHHbI U UX U3MEpPEHUE. 1
Vpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPHU MOMOIIH KUJIKOCTHOTO 1 1
TEPMOMETPA U AaTYMKaA TemMrepaTypsl”
Kax ¢uzuka u apyrue ectecTBeHHbIE HAYKU
M3y4aroT npupoay. EcrecTBeHHOHAYyYHBIN
5 MeTo[ To3HaHusl. Onucanue GU3nIECKIX 1
SBJICHUH C IIOMOILBIO MOZIENEN
JlabGopaTtopnast padora Ne 1 "U3mepenu
5 Goparopras pabora N 3Mepenue 1 1 bu6muoreka [JOK
N N "
06bEMa JKUIKOCTH H TBEPAOTO Tela. https://m.edsoo.ru/ff09f72a
TPOCHHE B TBa. OMBITHI, T0KAa3bIB "
. Ctpoenue Bemecta. O , TOKa3bIBAIOIITHE . Bu6miorexa LIOK

JUCKPETHOC CTPOCHUC BCIICCTBA

https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubnunoreka LIOK

8 JIBUM>KEHME YaCTHILl BELIECTBA
https://m.edsoo.ru/ff0a013e
JlaGopaTtopHnas padota Ne 2 "Onpenenenue
9 pa3MepoB MajbIX Tel. "
10 ArperaTHble COCTOSHUS BELIECTBA brbmorexa LIOK
https://m.edsoo.ru/ff0a0378
B3aumocBs3b MEXAy CBOMCTBAMU BEILIECTB B
" Pa3HBIX arperaTHBIX COCTOSHUSIX U UX Bu6morexa [OK
dTOMHOMOJICKYISIPHBIM CTPOCHHCM. https://m.eds00.ru/ff0a05c6
Oco0EHHOCTH arperaTHhIX COCTOSTHUN BOJIBI
b Mexanu4eckoe qBuxeHue. PaBHoMepHOe 1 Bu6morexa [IOK
HCPaBHOMCPHOC JIBIAKCHUC https://m.edso0.ru/ff0a079c
13 Cxopoctb. EnuHuUIIBI cKOpoCcTH brbmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
14 PacyeT 1myTH U BpeMEHH JBUKEHUS brbmorera LIOK
https://m.edsoo.ru/ff0a0c10
Wuepuus. 3akon unepiuu. Bzaumonericteue
15 TN KaK MpUYUHA H3MEHEHHSI CKOPOCTH
JIBUKCHHUS TEJT
6 [TnotHOCTH BemiecTBa. PacueT macchl u Bu6motexa IJOK
obbema Testa 10 €ro MI0THOCTH https://m.edsoo.ru/ff0a0fee
JlaGopatophas pabota Ne 3 «Onpenenenue
17

TUIOTHOCTH TBEPAOTO TEIIA»



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Pemenue 3aga4q mo reme "IlmoTHOCTE

bubnunoreka LIOK

18 "
BemecTsa https://m.edsoo.ru/ff0a123c
Cwta KaK XapaKTEepPUCTHKA B3aUMOICHCTBUS
19 tes. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas padota Ne 4 «3yuenue
20 3aBHCUMOCTH pacTsoKeHHs (edopmariim)
MPYKUHBI OT MIPHIIOKCHHON CHITBI»
21 SIBnenue tarorenusa. Cuina THKECTH
CBs13b MEX1y CHIION TSYKECTH U Maccoil Tena.
29 Bec tema. Pemenne 3aga4d mo teme "Cuia bubmmoreka [IOK
TsokecT" https://m.edso0.ru/ff0al778
Cuita TSKECTH Ha JPYTHUX IJIaHeTax. Bu6uorexa IJOK
23 CDI/I3I/IT-IGCKI/IG XapaKTepI/ICTI/IKI/I IIJIAHCT https://m.EdSOO.rU/ffoa].SOZ
24 Wsmepenue cuil. JIuHaMoMeTp brbmorexa LIOK
https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HesecomocTs brbmorexa [IOK
https://m.edsoo.ru/ff0al778
26 CJ'IO)IieHI/Ie ,Z[BVYX CHII, Hal'ipaBJ'IeHHLIX 110 Bu6motexa IJOK
OJIHOH NPAMOH. PaBHONCHCTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70
Pemenue 3agau no teme "PaBHOnECTBYIOMIAs
27 cur"
28 TpeHue ckobKEHUs U TPEHHUE TTOKoA. TpeHue Bu6nnorexa LIOK

B [IPUPOJIE U TEXHUKE

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

JlaboparopHas pabota Ne 4 «M3yueHue
3aBUCHMOCTH CHJIbI TPEHHS CKOJIBKCHHUS OT

bubnunorexa LIOK

29
CHJIBL MaBIICHU 1 XapaKIcpa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEM»

Pemenue 3aau Ha onpezaeneHue

30 PaBHOAECUCTBYIOIIEH CUIIBI
Pemenue 3amau mo Temam: «Bec Temay,

31 «['padmueckoe n3odpaxenue cuiny, «Cuib, bubanorexa LOK
«PaBHOZCHCTBYIOWIAs CHID» https://m.edsoo.ru/ff0alde0
KonTponbnas pabora Ne 1 o remam:

«MexaHnueckoe JBIKeHuey», «Macca,

32 IJIOTHOCTBY, «Bec Tenay, «'paduueckoe
n3o0paxkeHue crny, «CHIb»

23 JaBnenue. CriocoObl yMEHbILIEHUS U Bu6uorexa IJOK
YBOIMICHIA IaBIICHHA https://m.edsoo.ru/ff0a20a6

y I[aBneIfHe ra3a. 3aBUCUMOCTb JIaBJICHUS ra3a Bu6mmorexa [IOK
0T 00BEMa, TeMIepaTypbl https://m.eds00.ru/ff0a2376

25 [lepenaya naBneHus TBEPABIMU TEIAMU, Bu6mmorexa [OK
SKUIKOCTSIMU M ra3aMu. 3axkoH [lackais https://m.eds00.ru/ff0a25h0

26 JlaianeHHe B )KHJIKOCTH U rase, BEI3BAHHOE Bu6mnorexa [OK
ACUCTBHEM CHIIBI TSKCCTH https://m.edso0.ru/ff0a2718

- Pemenune 3amad mo Teme «/laBieHue B Bu6miorexa [TOK

SKUIKOCTH U Tra3e. 3akoH ITackamsa»

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

bubnunoreka LIOK

38 CooOmraronuecs COCyIb
https://m.edsoo.ru/ff0a2970
39 ['uppaBnuyeckuii npecc brbmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopirHeBOM KUAKOCTHBINA HAcOC
AtMmocdepa 3emmnu. [Ipuyannsl
CYIIIECTBOBAHUS BO3IYIIHONH 00OJIOUKH Bu6mnorexa [OK
41 3emutn. 3aBUCUMOCTH aTMOC(EPHOTO https://m.edsoo.ru/ff0a2bsa
JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPA
42 Bec Bo3ayxa. ATMoc(hepHOE 1aBIeHNE Brbmorexa [IOK
https://m.edsoo.ru/ff0a2b5a
H3mepenne armocdepHoro aaBneHus. OmbIT Bu6mmorexa [IOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT Bu6mmorexa [OK
44
BBICOTBI HaJl ypOBHEM MODA https://m.edsoo.ru/ff0a2fc4
Bbapometp-anepoua. AtmocdepHoe naBieHue Bu6uorexa IJOK
45
Ha PasIMIHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amay mo teme "ATtmochepHoe
46 naBieHue"
JleiicTBHE KUAKOCTH U Ta3a HA IOTPYKEHHOE Bu6mmorexa [OK
47

B HUX TeJI0. ApXUMEIOBA CHIIA

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

JlabopaTtopHnas pabota Ne 5 «Onipeznenenue

48 BBITAJIKUBAIOIIEH CHUJIbI, ICHCTBYIONICH Ha bu6mmoreka [IOK
TeJ10, IOTPYKEHHOE B KHIKOCTDY https://m.edsoo.ru/ff0a33fc
JlaGopaTtopHnas pa6ota Ne 6 1o Teme

49 «I/ICCJ'ICI[OBa'I.-II/IC SaBI/ICI/IMOCTI/{’ Beca Telna B Bu6morexa I[OK
BOJIC OT 00bEMa OTPYKEHHOU B KHUIAKOCTh hitps://m.edso0.ru/ff0a3514
YaCcTH Tea»

50 [L1aBanye Teil bubnunoreka LIOK

https://m.edsoo.ru/ff0a3a96
PaGora ¢ Tekctamu no Teme «JlaBnenue
51 TBEPABIX TEJN, KUAKOCTEH U ra30B»
Pemenue 3amay no Temam: «IlnaBanue cynos.

52 BosnyxormutaBanuey, «JlaBiieHne TBEPIbIX TEII, bubmuoteka [IOK
KUIKOCTEN U Fa30B» https://m.edsoo.ru/ff0a3654
KonTposabnas padora Ne 2 o teme

53 «/laBneHue TBEPABIX TN, KUIAKOCTESH U
ra3oB»

54 Mexanudeckas pabota bubnmoreka [IOK

https://m.edsoo.ru/ff0a3f82

55 MoruHocTh. EqUHUIB MOITHOCTH Bubmmorexa LIOK

https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacué€tr MOIIHOCTH,
56

pa3BHBAaEMOM MPHU MOIBEME 1O JTECTHHIIE"



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

IIpocteie Mexanu3mel. Peryar. PaBHoBecue

57 CHUJI Ha pblyare
Pbruaru B TexHuKe, ObITY U IPUPO/IE.
58 JlaGopaTtopHnas padora Ne 7 «McciaenoBanue bubanorexa LHOK
YCIIOBHIT pABHOBECHS PhlUaray https.//m.edsoo.ru/ff0a48a6
55 Pemenue 3agau no reme «Y cioBust Bu6morexa LIOK
PaBHOBCCHS pbIdara» https://m.edsoo.ru/ff0a478e
Koadduruent nosne3Horo nercTBus
60 MexaHu3ma. Jlaboparopnas pabora
«3mepenue KII/] HakIOHHOM MIIOCKOCTH
61 Peme:me 3an1ad no Teme "PaboTta, MOIIHOCTH, Bu6uorexa IJOK
KIIA https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u Bu6miorexa I[OK
TOTCHIMATIBHAN SHEPTH https://m.edso0.ru/ff0a4252
63 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPTUn brbmorexa [IOK
https://m.edsoo.ru/ff0a4360
Pemenue 3agau no reme "MexaHnueckas
64 sHeprus"
YPpOK-3KCIIEpUMEHT IO TEME
"DKCIIEPUMEHTAJILHOE OIPECIICHHE
65 M3MEHEHUSI KHHETUYECKON U MOTEHIHAIBHOMN

SHEPTHH NMPY CKATHIBAHUH TeJIa TT0 HAKJIOHHON
mwIockocTu"



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

66 Hrorosas KoHTpoJbHas paboTa Ne 3

bubnunoreka LIOK

1 https://m.edsoo.ru/ff0adee6
- 'ITIOBTOpeHI/Ie. Pabota c TeKC"TaMI/I 10 TEME . Bu6miorexa LIOK
MexaHueckoe IBIKEHHE https://m.edsoo.ru/ff0a4ffe
[ToBTOopenwue. PaboTa ¢ TekcTaMu 1o Teme
63 "PaboTa. MoutHocts. DHeprus" 1
OBUIEE KOJIMYECTBO YACOB I10 68 11

[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
OcCHOBHbIE NONOXEHNSA MOMNEKYNAPHO-
1 KMHETUYECKON TEOPUN U UX ONbITHbIE 1 bubmuorexa [IOK
noaTBepPXaeHNs https://m.edsoo.ru/ff0a5256
2 Macca n paamep aToOMOB U MOTeKyn 1
Mogaenwu TBEpAOro, XXUAKOro U razoobpasHoro Bubimotexa [IOK
3 7 1
cocTorrMA BelecTsa https://m.edsoo.ru/ff0a540e
O6BbsACHEHNe CBOWCTB TBEPOOrO, KNOKOIOo U
4 rasoobpasHoOro COCTOsIHUIA BELLECTBa HA OCHOBE 1
NMONOXEHNN MONEKYNAPHO-KUHETUYECKOWN TEOPUM
5 Kpuctannuueckue n amopdHsle Tena 1 Bubmorexka HOK
https://m.edsoo.ru/ff0a5800
CmaunBaHue n KanunnsipHocTb. MoBepxHOCTHOE Bu6mmotexa [IOK
6 1
HaTKEHNS https://m.edsoo.ru/ff0a5530
7 TennoBoe paclwmnpeHune u cxatune 1
TemnepaTypa. CBsi3b TemnepaTypbl CO CKOPOCTHHO Bu6miorexa [IOK
8 1
TEMINOBOTO ABWKEHNA HacTl https://m.edsoo.ru/ff0a5c60
BHyTpeHHsst aHeprusi. Cnocobbl U3MeHeHUs Bu6mmortexa [IOK
9 Y 1
BHYTPEHHEN SReprvn https://m.edsoo.ru/ff0a6412
10 Buabl Tennonepenayn 1 bubmiorexa HOK

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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Ypok-kKoHpepeHuus "lMpakTnyeckoe

11 MCNonb30BaHME TEMNMOBbIX CBOWCTB BELLECTB 1 bubmoteka [IOK
maTtepuarnos B Liensx aHeprocbepexeHus" https://m.edsoo.ru/ff0a6976
12 KonnuectBo TennoTbl. YaenoHasa TENNOEMKOCTb brbmorexa LIOK
https://m.edsoo.ru/ff0a7088
YpaBHeHue Tennosoro 6anaHca. TennoobmeH n
13 TennoBoe paBHOBeCUE
JlabopatopHas pabota Ne 1 "MiccnegoBaHue
14 SIBNEHUs TennoobMeHa npu cMeLLBaH1m bu6mmorexa [IOK
XOMNOAHOM U ropsaYen soap!" https://m.edsoo.ru/ff0a6a98
PacueT konnyecTtBa TennoTbl, Heobxoanmoro ans
15 HarpeBaHusl Tena 1 BblAeNsemMoro UM npu bu6nmorexa LIOK
oxnaxxgeHum https://m.edsoo.ru/ff0a65c0
16 ﬂa6opaT?pHaﬂ paboTta Ne 2 "Onpep,:aneHme Bu6mmotexa [IOK
YAGTIGHOV TETNOeMKOCT BeluecTsa https://m.edsoo.ru/ff0a6bb0
17 OHeprus Tonnuea. YaeneHas Tennota cropaHus bubmorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 I'InaB;eHme N oTBepAeBaHMe KpucTanmyeckmx Bu6mmotexa [IOK
Ten. YaenbHas TennoTa nnaerneHus https://m.edsoo.ru/ff0a71d2
19 EemeHme 3agad no reme "BH'}ITpeHHFIﬂ 3Heprus. Bu6smoreka [OK
NaBnenve i oTeepAesanme https://m.edsoo.ru/ff0a72fe
20 MapoobpasoBaHue n KoHAeHcauus. NicnapeHne bubmorexa LIOK
https://m.edsoo.ru/ff0a740c
Kunenue. YaoenbHas TennoTta napoobpasoBaHus 1
21 KOHZEeHcauumn. 3aBUCUMOCTb TeMnepaTypbl bubnnoreka [IOK

KnneHuma ot aTMOC(*)epHOFO AaBrieHna

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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https://m.edsoo.ru/ff0a6bb0
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BnaxHocTb Bo3ayxa. JlTabopatopHas padota Ne 3

29 "OnpegeneHne oTHOCUTENBHOWN BRAXHOCTH bubmmoreka [IOK
Bo3gyxa" https://m.edsoo.ru/ff0a7628
PelueHune 3agay Ha onpeaeneHne BraXXHOCTU

23 BO3yXa
MprHUMNbI paboTbl TEMMOBLIX ABUraTENEN.

24 MapoBas TypbuHa. [lBuratens BHYTPEHHEro
cropaHus
KMNA Tennoeoro asuraTtend. TennoBble AgBuUratenu Bub6suorexa IIOK

25 Vi
Vi 3atnTa okpyxaroluen cpedel https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHeHWs 1 NpeBpaLLEeHUst SHEPrnn B

26 TEMMOBbIX NPOLIECCaX
MoaroToBKa K KOHTPOSbHOM paboTe No Teme

27 "TennoBble SBNEHWs. IaMeHeHWe arperaTHbIX Bubnmnorexa [IOK
COCTOSIHWI BelecTBa" https://m.edsoo.ru/ff0a83f2
KoHTponbHas pabota Ne 1 no Teme "TennoBbie

g ABreHns. MiameHeHne arperaTHbIX COCTOSHUIM bubmmnorexa LIOK
BelecTsa" https://m.edsoo.ru/ff0a86ae
Onektpusauus Ten. [1ea poaa anekTpuYecknx

29 3apsioB

20 YpOK-Mccqe,u,osaHMe 3ﬂeKTpVI3aLI,MF'|| Ten BuGmoreka [[OK
VIRRYKUIGW W TIpW CONPHKOCHOBSHIM https://m.edsoo.ru/ff0a87e4

31 B3sanmopencTtaue 3apskeHHbIX Ten. 3akoH KynoHa brbmorexa LIOK

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
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https://m.edsoo.ru/ff0a83f2
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3J'IeKTpVI‘-IeCKOG none. HaI'IpFI)KG‘HHOCTb
ANEKTPUYEeCKoro nons. an/IHLI,I/II'I cynepno3nuunmn

32 5
3NeKTPUYECKUX nonen
HocuTenn anekTpnyeckmx 3apsifoB. Bubmmorexa [IOK

33 OnemeHTapHbIit 3apsia. CTpoeHre atoma https:/m.edsoo.ru/ff0a8ef6
MPOBOAHUKN 1 ANINEKTPUKN. 3aKOH COXpaHEHUS Bu6mmorexa [IOK

34
3neKTputieckoro sapana https://m.edsoo.ru/ff0a90cc
PelueHve 3apay Ha NpMMeHeHe CBONCTB Bu6mmorexa [IOK

35
anekTprteciix sapanos https://m.edsoo.ru/ff0a95a4
OneKkTpnYecKknin ToK, yCroBus ero Bubmuoreka [JOK

36 cywectBoBaHusl. ICTOUYHUKM SMEKTPUYECKOrO ToKa https://m.eds00.ru/ff0a9838

37 [encteunsa anekTpn4eckoro Toka E::Sj;&f;;?rou}:ma%bz
Ypok-uccnegosanue "[lenctene anekTpn4ecKkoro

38 nonsi Ha NPOBOAHMUKM U ANSNEKTPUKN" 1
OneKTPUYECKUI TOK B MeTannax, XUakocTsx u Bu6mmotexa [IOK

39
rasax https://m.edsoo.ru/ff0a8bd6

40 OnekTpuyeckas Lemnb 1 eé cocTaBHble YacTu 1
Cwvna Toka. JlabopaTtopHas pabota Ne 4 Bu6nuoreka [IOK

41 "MaMepeHune 1 perynmpoBaHme Cunbl Toka" 0,5 https://m.edsoo.ru/ff0age14
OnekTpuyeckoe HanpshxeHne. BonbtmeTp.

42 JNlabopatopHas paboTa Ne 5 "MamepeHue u 05 bubnnoreka [IOK
perynupoBaHue HanpskeHus" ’ https://m.edsoo.ru/ff0aa44a
ConpoTuBneHne NpoBOAHUKA. YaenbHoe Bu6miorexa [IOK

43

conpoTtunerieHne BellecTea

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aaf8a

JlabopatopHas pabota Ne 6 "3aBucMmMocTb
3MNEKTPUHECKOrO COMPOTUBIIEHNS MPOBOAHMKA OT

bubnunorexa LIOK

44 €ro AnvHbl, NroWwaam NonepeYHoro cevyeHus un https://m.edso0.ru/ff0aa738
martepuana" — :
3aBNCMMOCTb CUIlbl TOKa OT HanpsikeHusi. 3aKoH Bubmuoreka [JOK

45
Oma ans yacrka uenu https://m.edsoo.ru/ff0aa04e
JlabopatopHas pabota Ne 7 "MiccnegoBaHue
3aBMCUMOCTM CUfbl TOKA, MAYLLEro Yepes Bu6suoreka IIOK

46 pe3ncTop, OT COMPOTUBINEHNSI pe3ucTopa u hitps://m.edso0.ru/ff0aa738
HanpshkeHust Ha peancTope” — :
MocnepoBaTenbHoOe 1 NapannenbHoe Bubsuorexa IIOK

a7
COGAMHEHIA NPOBOAHUKOB https://m.edsoo.ru/ff0aaa58
JlabopatopHas pabota Ne 8 "lMpoBepka npasuna

48 CNOXEHUs1 HanpshXeHW Npu nocnegoBaTenbHOM
coeiNHeHUN ABYX pe3ncTtopos"”

JTabopatopHas pabota Ne 9 "lMpoBepka npasuna

49 Ansi CUMnbl TOKa Npu napannensHOM CoeavHEHUM bubmmoteka [IOK
pes3ncTopoB" https://m.edsoo.ru/ff0aadle
PelwweHve 3agay Ha npuMeHeHne 3akoHa Oma ans

50 Pa3NUYHOTO COEAMHEHNS! MPOBOAHMUKOB
PaboTa 1 MOLLHOCTb 3MEKTPUYECKOro ToKa. 3aKoH Bu6morexa [IOK

51 -

Fbroyns-Nenua https://m.edsoo.ru/ff0ab124
JTabopatopHas pabota Ne 10 "OnpegeneHue Bu6morexa [IOK
52 paboTbl U MOLLHOCTM 3M1IEKTPUYECKOro ToKa"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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aﬂeKTpVI‘-IeCKVIe uenm un I'IOTpe6l/ITeJ'IVI

53 3MNeKTpUYECKON aHeprumn B 6bITy. KopoTkoe bubmmoreka [IOK
3amMblkaHue https://m.edsoo.ru/ff0ab660
y bubmuorexa [JOK
54 MoCTOSAAHHBIE MArHUTbLI, UX B3aUMOJENCTBUE hitos:// q /f10abd2
ps.//m.edsoo.ru/ff0abd2c
Ypok-uccnegosaHue "MaydyeHme nonewn Bu6suoreka [IOK
55 "
MOCTOAHHBIX MarhnTos https://m.edsoo.ru/ff0abea8
MarHuTtHoe none. MarHutHoe none 3emnu 1 ero Bu6suoreka IIOK
56 3HAUEHNE AN KM3HY Ha 3emne https://m.edsoo.ru/ff0acOba
lMoaroToBka K KOHTPONbHOM paboTe no Teme
"3nekTpudeckue 3apsagbl. 3apsKeHHble Tena n nx Bubmuoreka [JOK
57 B3aMMoaencTBus. [1OCTOAHHBIN SNEKTPUYECKNI hitps://m.edsoo.ru/ff0acld2
TOKII . . .
KoHTponbHas pabota Ne 2 no teme
"OnekTpudeckune 3apaabl. 3apsXKeHHble Tena u nx Bu6auorexa [IOK
58 B3anmoaencteusl. NocTOsHHbIN 3NEeKTPUYECKUI hitps://m.edsoo.ru/ff0ac74a
TOK" — :
Pab6oTa ¢ Tekctamu no Teme "MoCTOSIHHbIN Bu6suoreka [IOK
59 A "
SneKTpuecknm ok https://m.edsoo.ru/ff0ac3d0
OnbIT OpcTega. MarHUTHOE None aNeKkTPUYEecKoro
60 Toka MarHMTHOe norie KaTyLUKU C TOKOM
MprMeHeHne aNeKkTPOMarHMTOB B TEXHUKE.
JlabopatopHasa pabdota Ne 11 "N3yyeHune Bu6morexa [IOK
61 OENCTBUS MarHMTHOrO Monsi Ha NPOBOAHUK C hitps://m.edso0.ru/ffoacs6e
TOoKOM" — :
OnekTpoaBuraTenb NOCTOSIHHOIO ToKa.
62 WNcnonb3oBaHue anekTpoasurateneii B

TEXHUYECKMX YCTPONCTBAX U Ha TpaHCcropTe.



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac86c

JlabopaTopHasi padota Ne 12 "KoHcTpynpoBaHue
1 nsyvyeHue paboTbl anekTpoasuratens”

OnbiTel ®apages. 3akoH 3NeKTPOMarHUTHON

63 nHaykuuu. MNMpasuno JleHua 1
OnektporeHepaTtop. Cnocobbl nonyvyeHus

64 3NEKTPUYECKOW 3HEPIMU. DNEKTPOCTaHLMM Ha 1
BO300OHOBISAEMbIX UICTOUYHMKAX SHEPTUK
lMoaroToBKa K KOHTPOSbHOM paboTe no Teme Bu6suoreka IIOK

65 n n 1
OneKTprUYEeCKNe N MarHUTHbIE SIBNEHUS https://m.edsoo.ru/ffoach14
Wtorosas koHTponbHas pabota Ne 3 no Teme Bubmuoreka [JOK

66 n n l
OneKkTpuyeckne n MarHUTHbIE SIBNEHUS https://m.edsoo.ru/ff0accse
lMoBTOpeHue. PaboTa ¢ TekcTamu nNo Teme Bu6mmoreka [JOK

67 "w n 1
TennoBbie ABneHs https://m.edsoo.ru/ff0acdc6
MoBTOpeHue. PaboTa c TekcTamu No Teme

68 "MarHuTHble aBneHms" 1

OBIIEE KOJIMYECTBO YACOB I10 68 15

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie  IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Mexannueckoe IBuxkeHue. MatepuanbHas
1 TOUYKa 1
, Cuctema orcuera. OTHOCUTEIIBHOCTh . Bu6muorexa LIOK
MCXaHWHCCKOTO ABIKCHIA https://m.edsoo.ru/ff0ad474
3 PaBHOMEPHOE NPSIMOJIMHENHOE BHKEHHE 1 bubmuorexa LIOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE MpSIMONTHHEHHOE IBHKEHUE.
4 Cpennsisi © MTHOBEHHAsI CKOPOCTh 1
: [TpstmonHEHOE PaBHOYCKOPEHHOE . Bu6muorexa LIOK
ABIDKEHNE. Y CKOpeHHe https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JBIKEHHS. ['paduk 1
CKOpOCTHU
JlaGopatopHas padota Ne 1 "Onpenenenue
7 YCKOpEHHS Teja IIPU PaBHOYCKOPEHHOM 1 1 BH6J.TH0TGK3 HOK
JBUKEHUH 10 HAKJIOHHOM IIJIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBoOogHoe mmagenue teia. OnsliTel [ annies 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

PaBHOMepHOE ABUXKEHUE TTO OKPYKHOCTH.

9 [Tepuon u yactora obpamenus. Jlnnelinas u bu6nmorexa [IOK
YIJI0Basi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOCTpEMHUTELHOE YCKOPEHHE
11 IlepBeiii 3akoH Herotona. BekTop cuitbl Bubmuorexa LIOK
https://m.edsoo.ru/ff0ae612
1 Bropoii 3akon HeroTona. PaBHOI€HCTBYIOIIAS Bu6miorexa [OK
cnna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepro3unus cuil brbmorexa [IOK
https://m.edsoo.ru/ff0ae982
y Pemrenue 3a1a4 Ha MpUMEHEHNE 3aKOHOB Bu6mmorexa [OK
HetoTona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
1 Cuia ynpyroctu. 3akoH ['yka
S https://m.edsoo.ru/ff0aeca?
16 Pemenue 3amau mo teme «Cuiia ynpyroctu
. JlaGopaTtopHast pabota Ne 2 «Onipeznenenue Bu6muorexa LIOK
YKECTKOCTH TIPYKUHBI https://m.edsoo.ru/ff0aee28
18 Cuna Tpenus bubnmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3amxau o teme «Cumna TpeHUs» Brbmmorexa LIOK
https://m.edsoo.ru/ff0afa26
2 JlaGopatopHas padota Ne 3 "Onpeznenenue Bu6mnorexa [IOK

Kod(urmenTa TpeHus CKOIbKCHUS"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Pemenne 3agau o reme "3akousl HeroToHa.

21 . bubmuoreka [JOK
Cuna ynpyroctu. Cuita TpeHus https://m.edsoo.ru/ffOafb8e
Cuita TSKeCTU U 3aKOH BCEMUPHOTO Bu6miorexa [[OK

22 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJIEHUS https://m.edso0.ru/ff0af044
Ypok-koHpepenmus "JIBuKeHHE TET BOKPYT

23 rpaBuTannoHHOro 1eHTpa (ConHeynas
cucrema). ['amaktuxu"
Pemenue 3amau no teme "Cuna TsSDKECTH U Bubmorexa [IOK

24 3aKOH BCEMHUPHOTO TATOTEHUA" https://m.eds00.ru/ff0af5f8
IlepBas kocmuueckas ckopoctb. HeBecomocThb Bu6miorexa [OK

25
1 IIEperpyskn https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOW TOUYKH.
AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe Bu6miorexa IOK

26 TBEPJOTO TEJIA C 3aKPETUIEHHOW OCBIO https://m.eds00.ru/ff0afe36
BpanieHusi. MomeHT cuiibl. LleHTp TskecTn
PaBHOBECHE MaTepUAIbHON TOUKH.
AbcomoTHO TBEpOE Teno. PaBHOBecHe

27 TBEPIOTO TEJIA C 3aKPEIUIEHHONU OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
Pemenne 3amau mo teme "MOMEHT CHITEL. Bu6miorexa [[OK

28

HenTtp TsxecTH"

https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

[MonroroBka K KOHTPOJIBHON pabOTE MO TeMe

29 "MexaHH4YeCcKOe IBIKEeHUE. B3aumoneiicteue bubmunorexa LIOK
ten" https://m.edsoo.ru/ff0b0408
Kontposbnas padora Ne 1 mo teme
30 "MexaHuyecKkoe aABrxkeHue. Bzaumoneiicreue bubnuoreka [IOK
ten" https://m.edsoo.ru/ffOb06ec
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpaHEHHs UMILYJIbca. YIIPYroe 1 Heynpyroe bubmioreka [IOK
B3aMMO/ICHCTBHUE https://m.edsoo.ru/ff0b07fa
- Pemenue ianaq 1o TeMe "3aK0oH COXpaHEHUS BuGmmorexa IJOK
MMITyJIbCa https://m.edsoo.ru/ffob096¢
VYpoxk-koHpepennus "PeakTuBHOE ABUKEHUE B
33 IpUPOJIE U TEXHUKE"
34 Mexanudeckas paboTa U MOIHOCTh brbsmorexa LIOK
https://m.edsoo.ru/ff0b0a84
- PaGota cuibl TsKECTH, CHITBI YIPYTOCTH U Bu6mmorexa IJOK
CHIIBL TPCHUA https://m.edso0.ru/ff0b0db8
JlaGopatophas pabota Ne 4 «Onpenenenue
paboThI CHITBI TPEHUS TPU PABHOMEPHOM
36 JIBMKCHHH TeJIa 110 TOPU30HTATBHON
TIOBEPXHOCTHY
CBs13b 2HEpruu U padoThl. [loTeHIMampHAS
37

SHEPrus



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

Kunernueckas sneprus. Teopema o

bubmuoreka [JOK

38 i
KHHCTHHCCKOM SHEprHH https://m.eds00.ru/ffob0c32

39 3aKOH COXpaHEHHsI SHEPTUU B MEXAHUKE

40 Pemenue 3amaud no reme «M3ydenue 3akoHa Bu6uorexa LIOK
COXPAaHCHUA SHCPTHID https://m.edsoo.ru/ffOb12fe

i KonebarenpHOE ABMKEHUE U €TO Bumorexa LIOK
XapaKkTCpUCTHKH https://m.edso0.ru/ff0b1858

i 3aryxaromue Konebanus. BelHyx1eHHbIC Bu6mnorexa LOK
konebarms. Pezonanc https://m.edsoo.ru/ff0b20f0

43 MareMaTHuecKuil ¥ IPYKUHHBIN MassTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOIA

a4 KoJIe0aHUH OT )KECTKOCTH MPYKUHBI K MaCChI
rpy3a»

45 [TpeBparienre SHEPTUU PU MEXAHUYECKUX Bu6mmorexa [OK
KoseOanmsX https://m.edsoo.ru/ffOblaec
JlaGopatopnas pabota Ne 5 «Onpenenenue

46 YacTOTHI U TIEproia KojaeOaHui NpyKUHHOTO bubmuorexa [JOK
MASITHHK https://m.edsoo.ru/ff0b197a
JlaGopaTtopHnas pabota Ne 6 «IIpoBepka

47 HE3aBHCHMOCTH TIepHo/Ia KOeOaHuil Tpys3a, bubanorexa IIOK

MOABCIICHHOI'O K HUTHU, OT MACChHI I'py3a»

https://m.edsoo.ru/ffOb197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

Mexaunueckue BoiHbl. CBOKWCTBA
MexXaHW4YeCKUX BOJIH. [IpomonbpHbIC 1

48
MOTIEPEYHbIE BOJIHBI
Ypok-koHpepeHius "MexaHn4ecKue BOJIHBI B

49 TBEPAOM Telie. CeHCMUYECKHE BOTHBI"

50 3Byk. PacnpocTpanenne u OTpakeHUe 3ByKa bubmorexa LHOK

https://m.edsoo.ru/ff0b21fe

VYpoxk-uccnenosanue "Habnronenue

51 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
['poMKOCTB 3BYKa U BBICOTA TOHA.

52 AKyCTHYECKUI pe30HaHC

n

3 VYpok-koHpepeHuus yJ‘IBTpa?»BYIf'I/I BuGmuorexa LJOK
HH(pasBYK B IPHPOJIE H TEXHUKE https://m.edso0.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TemMe

54 "3akoHbI cOXpaHeHusl. MexaHn4eckue bu6muorexa [IOK
KOJIeOaHMs M BOJHBI" https://m.edsoo.ru/ff0b25f0
KonTtponbHas padora Ne 2 o teme "3aKkoHbI

55 coxpaHeHus. MexaHnueckue KojaeOaHus u
BOJIHBI"

5 DNeKTpOMarHUTHOE MoJje. DIeKTPOMarHUTHbIE BuGmorexa IJOK

BOJIHBI

https://m.edsoo.ru/ffOb2abe

57

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

Ypoxk-koudepenuus "kana

58 9JICKTPOMArHUTHBIX BOJIH. Mcnoab30BaHue bu6moreka LIOK
DJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBsA3U" https://m.edsoo.ru/ffOb2fe6
VYpoxk-uccienoanue "M3yueHre CBOMCTB

59 9JIEKTPOMATHUTHBIX BOJIH C IIOMOIIIBIO bubnuoreka [IOK
MOOHIIbHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
Pemenue 3a1a4y Ha onpeieiecHUE YacTOTHI U

60 JUTHHBI JJIEKTPOMArHUTHON BOJTHBI

61 DJIeKTpOMarHUTHas HE)I/IpO,ZLa cBeta. CKOpOCTh Butmorexa LIOK
cBeta. BoiHoBBIE CBOICTBA cBeTa https://m.edsoo.ru/fob31d0
Ncrounuku ceera. [IpsamonuneiiHoe

62 pacnpoctpaneHue cBeTa. 3armeHust COHIIA U bubnunorexa [IOK
Jlyns https://m.edsoo0.ru/ff0b3658
3aKkoH oTpaxxeHUs cBeTa. 3epkaia. Pemenue

63 3aJ1a4 Ha MPUMEHEHHE 3aKOHA OTPaKCHUS bubnnorexa [IOK
cBETa https://m.edsoo.ru/ffOb38c4

y [IpenomieHue cBera. 3aKOH MPETOMIICHHUS Butmiorexa [IOK
cpera https://m.edsoo.ru/ffOb3aea
[TostHOE BHYTpEHHEE OTPaKCHHE CBETA.

65 Hcnonb30BaHue TOJHOTO BHYTPEHHETO bubmmorexa [IOK
OTpakKEHUS B ONITHYECKUX CBETOBOJIAX https://m.edso0.ru/ff0b3c5¢c

66 JlaGopatopnas padota Ne 7 "HccnenoBanue

3aBUCHMOCTH yTIJia NPCIIOMIICHHUS CBCTOBOI'O



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

Jdyd4a OT yIJia [aJieHus Ha rpaHule "BO3yX-

CTCKJIO

Ypok-koupepenius "Mcnonb3oBaHuE TOJIHOTO

67 BHYTPEHHETO OTPa)KEHUsI: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBS3b"
68 Jlunzel. OnTnyeckas Cuia JIMH3bL bubiuorexa LIOK
https://m.edsoo.ru/ffOb3f2c
69 [MocTpoenne n3006paXkeHnii B JTMH3aX bubiuorexa LIOK
https://m.edsoo.ru/ff0b444a
JlabopaTtopHnas pabota Ne 8 "Onpenenenue
70 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN CHIIBI bubimoreka IIOK
coGuparoLLeii THH3b" https://m.edsoo.ru/ff0cOe2a
o YPOK-KOI-'I'(I)epeHLII/ISI OnTryeckue TMH30BBIE Bu6muorexa LIOK
mpuOops! https://m.edso00.ru/ff0b4206
72 I'ma3 kKak onTHUYecKas CHCTEMA. 3peHHe brbmiorexa [IOK
https://m.edsoo.ru/ffOcOa7e
1s YPOK-KOH@epGHHI/{'S{ Hedextsl 3penns. Kak Bumnorexa [IOK
COXPAaHHUTE SpCHIC https://m.edso0.ru/ff0b4684
Paznoxenue 6enoro cBera B cieKTp. OMBITHI
74 Herorona. CnoxxeHue CrieKTpaabHbBIX [[BETOB.
Hucnepcus ceera
75 JlabopaTtopHnast pa6ota Ne 9 "OnbIThI 11O bubnmoreka [JOK

Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP H

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

BOCTIPUATHIO [IBETA IPEIMETOB MPHU MX
HaOJIIOJICHUY Yepe3 BETOBbIC (PHIIBTPHI"

Ypoxk-npaktukym "BoJIHOBBIE CBOICTBA CBETA:

76 aucnepcus, uuTephepennus u aupaxuus”
- Omneitel Pezepdopia u mianerapHas MOJIEIb BuGnuotexa LIOK
aroma https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moaens atroma bopa
;. Hcnyckanue u vnornomeHne CBETA aTOMOM. Buborexa [IOK
KpanTe1. JInneiuatsie ciekTpa! https://m.edsoo.ru/ff0c144c
% YPOK-HpaKTf:IKYM HaGuroieHne CrieKTpoB BuGnuotexa LIOK
HCITyCRaHHA https://m.eds00.ru/ff0c1550
81 PalMOaKTHBHOCTD U €€ BHIBI bubmuorexa LIOK
https://m.edso0.ru/ff0c1672
82 Crpoenne aToMHOTO sapa. HyKioHHas MOsienb brbmorexa LIOK
https://m.edsoo.ru/ffOc18ac
83 PajoaKkTHBHBIE MpeBpanienus. M30Tombl bubmuorexa LIOK
https://m.edsoo.ru/ff0clald
Pemenue 3a1a4 1o teMe: "PajanoakTUBHBIE
84 npeBpauieHus "
85 Ilepuon nomypacnana brbsmorexa HOK
https://m.edsoo.ru/ff0c2126
o6 Ypok-koH(pepennus "PagnoakTrBHBIC BuGnorexa [IOK

W3JIyYEHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

S nepuble peakuuu. 3aKOHbI COXPAHEHUS

bubmuoreka [JOK

87
3apATIOBOTO N MACCOBOTO HHCAT https://m.edsoo.ru/ffOclb4a

o8 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U BuGmmorexa IJOK
SHCpriH https://m.edso0.ru/ff0c1d7a

89 Pemenue 3anau no teme "SAnepusie peakuun”

% Peakuuu cunresa u z[e"neHI/m saep. Uctounuku Bu6muorexa LIOK
sHepruu ConHIa 1 3B€31 https://m.edsoo.ru/ff0c245a
Ypok-koHpepennus "AnepHas sHepreTuka.

91 JleiicTBUS paglOaKTUBHBIX M3JIyY€HUN Ha bubnnorexa [IOK
KMBBIC OPraHU3MbI" https://m.edsoo.ru/ff0c1e88
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TemMe
"DIeKTpOMarHuTHOE TOJIE.

92 DNeKTpOMarHUTHBIE BOJHBL. KBaHTOBEIC
sBICHUS"

O06006marmui ypok 1mo Teme
"DneKTpOMarHuTHOE MOJIE.

93 DneKTpOMarHUTHBIE BOJTHBL. KBaHTOBBIE
ABJICHUS"

o [ToBTOpEHwMeE, 0606"H16HI/IG. Ha?opaTopHLie BuGmorexa IJOK
pabotsl o kypey "BsaumozeficTare Tex https://m.eds00.ru/ff0c2572
[ToBTOpenue, o6ob6meHue. Pemenue

95 pacYETHBIX U KAYECTBEHHBIX 3a7a4 10 TEME bubauorexa [IOK

"TemnoBsbie mporecch”

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c1e88
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[ToBTopenue, 0600menue. Pemenne

9 pacYeTHBIX M KaYECTBEHHBIX 3a/a4 110 TeME 1 bu6moreka LIOK
"KIIJ] TemioBsIxX aBUrareiei” https://m.edsoo.ru/ff0c2b30
IToBTOpenue, 0600IeHNE. Permenue

97 pacyeTHBIX M KAYECTBEHHBIX 3a/1a4 10 TEME 1 bubmnorexa LIOK
"KII[] a:mexkTpoycTaHoBOK" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, 0600menue. JlaboparopHsie Bu6miorexa LIOK

98 pabotsl o Kypey "CBeroBbie siBIeHUs" 1 https://m.edso0.ru/ffoc2d6a
[ToBTOpenue, 0600meHue. PaboTta ¢ TekcTamu Bubmorexa [IOK

9 1o TemMe "3aKOHbI COXpPaHEHUS B MEXaHUKe" 1 https://m.edso0.ru/ffoc2e82

100 HtoroBas koHTposnbHas padota Ne 3 1 bub6mmorexa IIOK

https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o600menne. Pabora ¢ Tekcramu

101 o TeMe "CBeTOBbIC SIBICHUS" 1
[ToBTOpenue, o600menne. Pabora ¢ Tekctamu Bubmorexa [IOK

102 mo Teme "KpanToBas u szepuai pusmka® 1 https://m.edsoo.ru/ff0c223e

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 17
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

Ipenmer Kaace | Ilopsaakoseini | HaumenoBan ABTOp Mertoauueckoe Ouenounnie Konnuyec | Ilpumeu
HOMeEP He yyeOHHMKa (aBTOpCKMIA nocoowue, MaTepHaJbl TBO aHue
yueOHMKA B KOJLJIEKTHB) NOypo4HbIEe 4acoB B
denepanbHom y4eGHuKA T TaHel :‘;Ille““’/
nepeyHe
Y4eOHMKOB
1.1.2.6.1.1.1 @usuka: 7-i | Ileppimkun .M., | YMK A. B. VMK A. B. 2/68
KJacc: Bauo A.WU. Ilepbiikuna, E. M. | Ileppimikuna, E. M.
Dusnka 7AbB 6a30BLIi I'yrauk «®uzukay. | I'ytHHK «Duznkay.
H YPOBEHB: 7 knacc (aBTOpBI 7 knacc (aBTOpHI
yaeOHHK H. B. ®unonosuy, | H. B. ®unonosuy,
E. M. I'yTHHK) E. M. I'yTHUK)
1.1.2.6.1.1.2 ®dusnka: 8-i [Mepoprmkun M. | YMK A. B. YMK A. B. 2/68
KJace: M., UBanoB A. U. | llepbiukuna, E. M. | Ilepbimikuna, E. M.
disuKa 8ADb 6a30BbIii I'yrHuk «@u3ukay. | I'yTHHK «DPu3ukay.
H YPOBCHD: 8 xiacc (aBTOpHI 8 kiacc (aBTOpHI
yaeGHHK H. B. ®unonosnu, | H. B. ®umonoBuy,
E. M. I'yTHHK) E. M. I'yTHUK)
1.1.2.5.1.7.3 @usuka: 9-i1 | Ileppimikun A.B., | YMK A. B. VMK A. B. 3/102
KJIace: C'yrauk E.M. Ileppiukuna, E. M. | Ileppiukuna, E. M.
i I'ytauk «®usuka». | I'yrHuk «®@usnkay.
Duzmra 9Ab 5;222213 9 xitacc (aBTOpBI 9 xuacc (aBTOpBI
yu e6HI/IK‘ H. B. ®unonosuy, | H. B. ®unoHosuy,

E. M. I'yTHHK)

E. M. I'yTHuHK)




IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCII0JI30BaTh U3YUCHHBIC ITIOHATHUA

1.2

13

pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUU B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue BJICHUS B IPUPOE,
MIPH 3TOM HIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

1.5

ONMCHIBATh HM3yUEHHBIE CBOICTBAa Tel M (pU3MUECKUE SBIEHUS,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh (U3NYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
0o0O3HaYeHUsT M eIUHHUIBl (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyIibl, CBS3bIBAIOIIME JIaHHYIO (U3MYECKYI0 BEIMYHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKH U3yUEHHBIX 3aBUCUMOCTEH

(bUBUYECKUX BEITMYUH

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IMPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa M 3alHCBhIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

1.7

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE€ CHUTYyallMi MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIICICTBEHHBIE CBS3H, CTPOHUTH
oObsicHeHHe W3 | — 2 JIOTWYeCKWX MIaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHA

WJIA 3aKOHOMEPHOCTH
pemarb pacy€THble 3a1a4 B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIbl, cBsi3bIBatolMe (DU3MUECKHE BEIWYMHBI: HA OCHOBE

aHajn3a  yCJIOBUsA 3agauu 3allMChIBATh KpaTKoe€ yCJI0BHE,




1.8

1.9

MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBl U MPOBOJIUTH
pacdéTel, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC s
pelieHus  3a7ady, OIEHHMBATh PEATUCTHUYHOCTb  IOJYyYECHHOU

(hU3HYECKON BETUIMHBI

pacrmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOKHO PELIUTh MPH TTOMOIIU
(u3MYeCKUX METOAOB, B OMNHCAHUM HCCIIEIOBAaHUS BBIICIATH
MpoBepsieMoe  MpeArnoyioxkeHue  (rumoresy),  pasiauyarb U
WHTEPIPETUPOBATh IMOJYUYEHHBIM pe3yabTaT, HAXOAUTh OIIMOKU B

XO0J¢€ oIibITa, ACJIAaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

MPOBOJIUTH OMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SBICHUN WM
¢bu3nuecKkux  CBOWCTB  Tel:  (OpPMYIHpPOBATH  MPOBEPSIEMBIE
NPENOIOKEeHNsI, COOUpaTh YCTaHOBKY U3  IPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATD NPSAMBIE U3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOIOBBIX U
U(POBBIX MPUOOPOB, 3AMMCHIBATH MMOKa3aHHUs MPHOOPOB C YyIETOM

3a/ITaHHOW a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

1.12

MPOBOJIUTh  MCCIIEJOBAHUE 3aBHUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYUHBI OT JPYro C WCIOJIb30BAHUEM IMPAMBIX H3MEPEHUH,
y4acTBOBaTh B IUVIAHUPOBAHUU Y4EOHOTO MCCIEI0BaHUS, COOMPATh
YCTAaHOBKY U BBIINOJIHATE W3MEPEHHUs, CIEAys IPEIIOKEHHOMY
IaHy, (UKCUpPOBaTh pPE3yJabTaThl IOJTYYEHHONM 3aBHUCHUMOCTH
(Gu3NYEeCKUX BEIMYMH B BHUJE NPEAJIOKEHHBIX TAaOIUIl U TpaHKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

IMPOBOANTE KOCBCHHBLIC HW3MCPCHHA q)HSI/I‘IeCKI/IX BCJIIMYHMH, CJICAYs
HpeﬂHOX(eHHOﬁ HHCTPYKIUU: IIpU  BBIIIOJIHCHUU H3MepeHI/II>’I
C06I/IpaTI> OKCIICPUMCHTAJIIbBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUYUMHEI

1.13

1.14

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYIOBAaHUEM

YKa3bIBaTb IIPHUHIMIIBI }IeI\/'ICTBI/ISI HpI/I60pOB U TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTCPU30BaTh IMMPUHIIUIILL ﬂeﬁCTBHH N3YUYCHHBIX
HpI/I60p0B N TCXHUYCCKUX yCTpOfICTB C IIOMOIIIBIO HX OIIMCAaHU,
HUCIIOJIb3YsA 3HAHUA O CBOMCTBax (I)I/I3I/I‘-ICCKI/IX SIBICHUM WU

HE0OXO0UMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

1.16

1.17

1.18

MPUBOJAUTL TIPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPaXx)
IMPAKTUYICCKOT' O HUCITIOJIB30BaHUA (I)I/I3I/I‘ICCKI/IX 3HAHUU B
MOBCETHEBHON JKM3HU Uil OOeclieYeHus: Oe30MacHOCTH  IPH
oOpameHuu ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHECHHS 370pPOBbS M COONIOACHUS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeie

OCYIIECTBISATH 0TOOP UCTOUHUKOB HH(pOpManuu B cetd MHTEpHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUH U MyTEM CpPaBHEHUS PA3TUYHBIX HCTOYHHKOB
BBIJICIATh MH(POPMAIIHIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WIIN

MOXET OBITh HEZOCTOBEPHOI

HCIIOJIb30BaTh pu BBIIIOJIHCHU U yueOHBIX 3a/laHAN
HAay4YHOIOIYJISIPHYIO  JIMUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl ceth VIHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

WH(OPMALINY U3 OJTHON 3HAKOBOU CHCTEMBI B APYTYIO

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOLIEHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMau (QU3MUECKOTOo
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, NpU 3TOM
IPAMOTHO HCIIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYINICHUC Hpe3eHTaHHeﬁ

1.19

8 KUIACC

IpU  BBINOJIHEHUM  y4YEOHBIX MPOEKTOB U  HCCIEI0BAaHUI
pacripenienaTh O0S3aHHOCTM B TIpyIIe B COOTBETCTBUU C
MIOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM I[LJIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TPYHIIBL, BBICTpauBaTh KOMMYHHUKaTHBHOE

B3aHMOHCﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

Kon
NpoBepPsieMoro
pe3yjabTara

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HUCIIOJIb30BaTh IOHATHA




1.2

1.3

pasiinydaTth ABJICHHA 110 OIMMCAHUIO UX XAaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIllleM MHpE, B TOM 4Yucie GU3NYECKUe SBICHUSI B IPUPO/IE,
IIPU 3TOM IIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIICIATD

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI

14

OINMCHIBaTh M3Y4YECHHBbIE CBOWCTBA TeJl U (PU3MUYECKUE SIBICHHUA,
UCTONB3ysd (hU3MYECKHE BENUYMHBI, NPU OMHMCAHUH TPABHILHO
TPaKkTOBaThb  (U3MYECKUH  CMBICI  HCHOJb3YEMBIX  BEIMYUH,
0003HAYEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIMYUHY C
JIPYTUMH BeTHYUHAMH, CTPOUTH TpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCJIMYHMH

1.5

1.6

XapaKTCpU30BaTb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IIPU I3TOM JdaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa M 3alluCbiBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

OO0BSCHATH (hM3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 noruyeckux maroB ¢ MOMOIIbI0 1 — 2 M3y4eHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX ﬂBHeHHﬁ, (bI/I3I/I"IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemaTh pacyéTHble 3a1auu B 2 — 3 NEHWCTBHS, UCIIONb3YS 3aKOHBI U
dbopmynel, CBsA3BIBalONIME (U3MUECKHE BEJIWYMHBI: Ha OCHOBE
aHajM3a yCJIOBHUA 3a/1a4M 3allMChIBATH KPAaTKOE YCIOBUE, BBISBIISTH
HEJIOCTAaTOK JaHHBIX ISl PEIICHUs 3aadyd, BbIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC Al €€ pelieHus, MPOBOAUTh PACUETHI U
CpPaBHUBATh IMOJYyYEHHOE 3HAaYeHHUE (PU3HMUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

1.9

pacnio3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA
(bHSI/I'—IeCKI/IX MCTOJOB, HCIIOJIB3ysA ONHWCAHUEC HCCICIOBAHUA,
BBLACIATH HPOBCPACMOC MPECAIIOIIOKCHNUEC, OUCHUBATL IPABUJIIbBHOCTDH

nmopAaKa IMMpoOBEACHHUA UCCIICOBAHUA, A€JIATh BHIBO/IbI

IIPOBOAWTE OIBITEI I10 Ha6J'IIO}ICHI/IIO (1)I/ISI/I'-IGCKI/IX SIBIICHUH WU

¢usznyeckux  CBOMCTB  Tem:  (opMynupoBaTh  IpOBEpSEMBbIC




1.10

MPENIONIOKEeHHs, COOUpaTh YCTAaHOBKY M3  MPEIVIOKEHHOTO

000pyI0BaHUs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BHIBOBI

BBIIIOJHATL HOPAMBIC HU3MCPCHHA C HMCIIOJIb30BAHHUCM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3yNbTaThl W3MEpPEeHUu ¢ yd4€ToM 3aJaHHOW  aOCONOTHOU

IIOrp€IIHOCTHU

1.11

1.12

IPOBOJUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UYECKOM
BEJIMYUHBI OT JPYrOM C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIIEI0BaHUE, COOMPATh YCTAHOBKY M BBIIOJHSATH
W3MEpEHUs, Cleaysd MPEeAJOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHONW 3aBUCUMOCTHU B BUJ€ TaOJIUI U rpaduKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM HCCIICAOBAHMA

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ M3MEpPEHHus,  CcoOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHOM HMHCTPYKUHUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHBI

1.13

coOmogaTh mMpaBWiia TEXHUKM Oe30macHOCTH mpu pabore ¢

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

1.15

1.16

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, HCIOJb3Ys
3HaHUS O CBOMCTBAaX (DM3MYECKUX SBICHUH U HEOoOXOAUMBIE

(u3nyecKkre 3aKOHOMEPHOCTH

paCHO3HaBaTI> HpOCTI)IG TCXHHUYCCKHC yCTpOﬁCTBa 158 I/ISMepI/ITeJ'II)HI)Ie
MpUOOPHI IO CXeMaM U CXEMaTUYHBIM PUCYHKaM, COCTABIISTh CXEMBI
BJIEKTPUYECKUX IENeld C MOCIEA0BATEIbHBIM W TapalIeIbHbIM
COCTMHEHUEM OJJIEMEHTOB, pa3jinuas YCJIOBHbIE O0003HAYCHUS
3JIEMEHTOB JIEKTPUUYECKUX IeNen

MPUBOJIUTE TpUMEphl (HaXoAWTh HH(MOpPMaLKIO O MpUMEpax)
MPAKTUYECKOTO HUCIOIb30BaHUSI ¢buznyecKkux  3HAHUUN B
MOBCETHEBHOW KW3HHM i1 oOecrieueHuss O€30MacHOCTH  TIPH
oOpamieHun ¢ TpubopaMd W TEXHHYECKUMH YCTPONCTBaMH,
COXpaHEHHUS 3JI0POBbSI M COONIOJCHUS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKpY>Karouleil cpee

1.17

OCYHICCTBIIAATL TTOUCK I/IH(l)OpMaLII/II/I (I)I/I3I/I‘-ICCKOFO COACPIKaHUA B

cetu IHTepHET, Ha OCHOBE UMEIOIIUXCS 3HAHUI U MMyTEM CpaBHEHHS




1.18

1.19

JOITIOJITHUTCIIbHBIX HWCTOYHHKOB BBIACIATDH I/IHq)OpMaI_[I/IIO, KOoTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOro CoAep KaHUs, CIPABOYHbBIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBCHHBIE TIMCHbMCHHBIE U KpPaTKHUE YCTHBIC
cooOmieHusi, 0000mas uHPOpMAIUIO U3 HECKOJIBKUX HCTOYHHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITYyOJMYHO IPEICTABIATH
Pe3yNbTaThl IPOEKTHOM MIIM UCCIIEIOBATEIbCKOM NeATeIbHOCTH, TIPU
9TOM TPAaMOTHO MCIIOJIb30BATh M3YYCHHBIN IOHATUWHBIN amnmapar

Kypca (1)I/ISI/IKI/I, COIIPOBOXKAATh BBICTYIINICHUC Hpe3eHTaHHeﬁ

1.20

9 KIIACC

MIPH BBIMOJTHEHUH YY€OHBIX MTPOEKTOB U UCCIEI0BAHUN (HU3HUECKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMH, CJEIUTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

1.2

13

14

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOG SIBJICHUEC

pacrio3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NUYECKUX SIBJICHUU B
OKpY’KaloIllleM MHpE, B TOM 4ucie GU3NYECKUE SBJICHUSI B IPUPO/IE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBICHUIN

ONMCHIBATh HM3y4YEHHBIE CBOICTBa Tel M (puU3MuUecKue sBIEHUS,

HCIIOJIb3YA (bmnqecm/le BCJIMYMHBI, IPHU OINHCAHUKU [IPABUIIBHO

TpakTOBaTh  (DU3MYECKUNH  CMBICT  MCIOJNB3YEMbIX  BEJIMYHUH,




1.5

0003HAYeHUsI W EOUHUIBI (PU3NYECKUX BEIUYUH, HAXOIUTh
(GopMyIbl, CBS3BIBAIONINE JAaHHYIO (U3HUYECKYI0 BEIMYHUHY C
JOPYTUMHU BEJIMUYMHAMU, CTPOUTH I'padUKH U3YUEHHBIX 3aBUCUMOCTEMN

(hU3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
WCIIONIb3YSl H3Y4YCHHBIE 3aKOHBI, MPH 3TOM JaBaTh CIIOBECHYIO
(GOopMyIIMpPOBKY 3aKOHa H 3alHCBIBAaTh €ro MaTeMaTHYeCKOe

BBIPAXKCHUC

1.6

OOBSACHATH (PU3NYECKHE MTPOIIECCH M CBOMCTBA TEJI, B TOM YHUCIIC U B
KOHTEKCTE€ CHUTYallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITH IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3y4YEHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHeHHﬁ, (bHSH‘ICCKI/IX 3daKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

pemats pacué€THble 3ahauyu (omuparonyecs Ha cucremy u3 2 — 3
yYpaBHEHHUI), WCIONB3ys] 3aKOHBI H (OPMYIBI, CBS3BIBAIOIINE
¢u3nuecKkue BENMYUHBI: HA OCHOBE aHajlM3a YCJIOBHUS 3a/lauyd
3aMUChIBaTh KPATKOE YCIOBHE, BBISABJISITH HEIOCTAIONINE WU
M30BITOYHBIC IaHHBIE, BRIOUPATH 3aKOHBI U POPMYJIIbI, HEOOXOAUMBIE
JUTSL PEIIeHUs], IPOBOJANTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUYCHHOT' O 3HAUCHUA (I)I/I3I/ILIGCKOI\/’I BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh IMpOOJEMbI, KOTOPbIE MOXKHO PELIUTh IMpPU TOMOIIU
(bU3MUECKUX METOJIOB, UCIIOJIB3Ys OIIMCAHUE UCCIIEIOBAHUSL, BBIICIIATD
IIPOBEPSIEMOE MPEATIONOKEHHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
IIPOBEJIEHUS MCCICIOBaHMs, [ENIaTh BBbIBOJAbI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOJCHUIA U OTTBITOB

MPOBOJIUTH OTBITHl 10 HAOMIONEHHUIO (DPU3MUYECKUX SIBICHUN WIIH
(U3NYECKUX CBOMCTB TEJI: CAMOCTOATENBHO COOMPATh YCTAHOBKY U3
M30bITOYHOrO0 Habopa 000pyI0BaHMs, OMUCHIBATH X0/ OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI

1.10

1.11

NPOBOJUTH TPU HEOOXOJUMOCTH CEpPHI0 NPSMBIX H3MEPEHUil,
ompeieNsisi cpeHee 3HAYCHHE H3MEpPSIeMOM BeTUYHHBI ((POKYCHOE
paccTosiHUe coOuparoleil JIMH3bI), 000CHOBBIBAThH BHIOOp Crocoba

M3MepeHus (U3MepUTeIbHOro mpudopa)

MIPOBOAUTE HUCCIICAOBAHUC 3aBHCHUMOCTEH q)HSI/ILIeCKHX BCJIIMYHUH C

HCIIOJIb30BAHUECM IIPAMBIX H3M€p€HHI>'I2 IMJIAaHUPOBATb UCCIICAOBAHUC,




CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThI
MOJIYYCHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(l)I/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCICA0OBaHUA

1.12

1.13

MPOBOAUTh  KOCBEHHBIE  HU3MEpPEHHs  (PU3MYECKHX  BEJIUYUH:
IUIAHUPOBATh ~ HM3MEPEHUs,  CcOOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHUS, CIEAys MNPeII0KEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAYCHHE BEJIMYMUHBI M aHAIU3UPOBATH
MOJIyYEHHBIE PE3yJIbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu  paboTe cC

1abopaTopHBIM 000PYyIOBAHUEM

1.14

1.15

1.16

1.17

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYCHHBIX (PU3NYECKUX MOJEIEH:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHUK CBETa, JyY, TOHKas JHMH3a, IJaHeTapHas MOJeNb aToma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MPUHLUIBI AECUCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBAaX (DM3MYECKUX SBICHUH U HEOOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

HCIIOJB30BAaTh CXEMbl M CXEMaTUYHBIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKUX MPOIECCOB MPH PEHICHUH Y4eOHO-NTPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHUS U300paKeHUH B IIJIOCKOM
3epKaJie ¥ cOOMparoleil TNH3e

MPUBOJUTh TpUMEPHl (HaXoAWTh HHGMOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MUYECKUMX  3HAHUM B
MOBCETHEBHOM JKM3HM Ui oOecriedeHus: Oe30IacHOCTH Mpu
oOpamieHun ¢ mnpubopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXPAaHEHUS 3JI0POBbS M COOJIOACHHS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKpYKarouleil cpee

1.18

OCYIIECTBISATh MOUCK HMH(pOpManmu (PU3NYECKOTO COJEPKaHUS B
cetu MHTEpHET, CAaMOCTOSTENBHO (OPMYITUPYS MMOMCKOBBIN 3aImpoc,
HAXOOUTh IYTH OIPEIEICHUS JOCTOBEPHOCTH  IOJYYECHHOU
nH(pOpMaui Ha OCHOBE MMEIONTUXCS 3HAHWU W JIOTIOTHUTEIIBHBIX

HCTOYHHUKOB




1.19

WCIIOJIb30BaTh TMPU BBHIMOJHEHUM Y4YeOHBIX 3aJaHUA HAy4YHO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUECKOrO COAEp)KaHUsl, CIIPABOYHBIC
MaTepuaibl, pecypchl ceTh MHTepHeT; BhaaeTh npuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITUH U3 OJTHOM

3HAKOBOW CUCTEMBI B APYTYIO

1.20

CO37aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOLICHUS Ha
OCHOBEe WH(pOpPMAIMKA M3 HECKOJBKHX HCTOYHHKOB (DU3UYECKOTO
coziepKaHus, MMyOJIMYHO MPEACTABIATh PE3YJAbTAThl IPOSKTHON WIN
UCCIICIOBATENIbCKOW  JIeATENIbHOCTH, TPU  3TOM  TI'PaMOTHO
UCIIOJIB30BAaTh M3YYCHHBIH TOHATUIHBIA anmapaT H3y4aeMoro
paszzena (U3UKH M CONPOBOXKAATH BBICTYIUICHHE IMpPE3EHTAIen ¢

y‘IéTOM 0COOEHHOCTEH AyauTOpUN CBEPCTHUKOB

1.21

MIPH BBIMOJHEHUU YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUMN (PU3HUECKUX
IIPOLIECCOB paclpeAesaTh 00A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMM, CJEIUTh 3a BBINOJIHEHUEM IUIAHA
JEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTh TPYIIBI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTb

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

@duzuka — Hayka O MpuUpoje. SIBICHHS NPUPOIBL.
dusnueckue SBJICHUS: MEXAHUYECKUE, TEIIOBBIC,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

duzuyeckue BenuuuHbl.. UM3MmepenHue (uU3HUECKHUX
BenuuuH. @Dusmueckue npubopel. [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL

1.3

1.4

ECTCCTB@HHOH&Y‘IHLI?I MCTOA IIO3HAHMA: Ha6J'IIOI[eHI/IC,
MMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE T'HIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKC THUIIOTE3, 00BsACHEHHE

HAO0JF0IaEMOTO SIBJICHUS

Onucanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH

1.5

[TpakTyeckue paboTHI:

###Par#H#113mepenne paccTOSIHUM.
#eHPar###113mepenre 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

###Par#t#OnpeneneHue pa3MepoB MaJbIX Tell.
#HH##Par###3mepenne TemriepaTypbl TpH  TTOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

INEPBOHAYAIJIbHBLIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1

#H#Par###CTpoeHue BellecTBa: aTOMbl M MOJIEKYJIHI,
ux pasMepbl. ONBITHI, OKa3bIBAIOLINE JHUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###/[Biokenne  dvactui  BemiecTBa.  CBs3b
CKOPOCTH JBWIKEHHUS YaCTUIl C TeMIepaTypoil.

BbpoynoBckoe nBmxenue, muddy3us

2.3

B3anmoneiicTBre YacTHI] BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBAHHUC

24

H###Par### Arperatasle COCTOSIHUS BEILECTBA:

CTPOCHHE rasos, JKUIKOCTEN u TBEPIBIX




(KpUCTAUTMYECKUX)  TeJl.  B3auMOCBs3b  MEXIy
CBOMCTBaMU BCIIICCTB B Pa3HbIX arperaTHbIxX

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTrdeckre padOTHI:
#H#Par###01enka 1uaMeTpa aroMa METOJIOM PSAOB (C
ucronb30BaHueM (pororpaduii).

2.6 #H##Par###0neiTel  TI0  HAONMIOACHUIO  TETUIOBOTO

pacuIMpeHus ra3oB.
H#HHHPar###OnBITEL 110 OOHAPYKCHHUIO JEHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

. Mexanuueckoe JBUKECHUE. PaBHomepHOE u
' HEPAaBHOMEPHOE JBM)KEHUE
###Par#H#Cropocts.  Cpennsii  CKOpOCTb  TIpH
3.2 HEPaBHOMEPHOM JBM)KEHHUU. Pacuér myTu M BpeMeHu
JIBUKCHUS
SBnenue uHepuuu. 3aKoH MHEpUUU. B3aumoneiicTeue
3.3 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 ###Par#Ht# lnotHocTh BemiecTBa. CBsA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BEMA BEIleCTBa
3.5 Cuna kak XxapakTepuCcTHKa B3aUMOJIEHCTBUS TeJ
36 Cuna ympyroctu u 3akoH ['yka. M3amepenue cuibl ¢
' IIOMOUIBIO AUHAMOMETPA
37 #H##Par###ABnenne taroreHus u cuna Tsokectu. Cuia
' TSDKECTH Ha ApYyTux maHeTax. Bec Tena. HeBecomocTs
35 Cuna tpenus. TpeHue CKOJIBXEHUS U TPEHHUE MOKOS.
' Tpenue B npupoje U TEXHUKE
39 #H##Par###Cnoxenre cuj, HANpaBICHHBIX IO OJIHON
' npsAMoi. PaBHoIelCTBYIOIAs CUIT
[TpakTuyeckue paboOTHI:
3.10 OmnpezneneHne CKOPOCTH PaBHOMEPHOTO  JBIKEHHS

(mapuka B KUJKOCTH, MOJIETH DJIEKTPUUYECKOTrO




3.11

3.12

aBromoOmiis W Tak pganee). OmpeneneHue cpemaHeit
CKOPOCTH CKOJBXEHUS Opycka WIH IIapuka 10
HAKJIOHHOM T1uiockocTH. OrmpeneneHue IUIOTHOCTU
TBEPAOrO  TeJa. OnbITel,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopmalriuu) Ipy>KUHbBI OT
MPWIOKEHHON cuiibl.  OMBITBI, JIEMOHCTPHUPYIOIIHE
3aBHCHMOCTH CHJIbI TPEHHSI CKOJIbKEHUS OT Beca Tenla U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

@U3nYeCKUe ABJICHUS B IPUPOJIE: IIPUMEPBI ABUKEHUS C
pasINYHBIMH CKOPOCTSIMM B )KUBOW M HEKUBOU IIPUPOJIE,

IICP'ICTBPIG CHUJIbI TPCHUS B ITPUPOAC U TCXHHUKE

TexHUYecKre yCTpOMCTBA: TMHAMOMETP, MOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

[aBnenue TBEpmoro tena. CrocoObl YMEHBIIEHUS U

1 YBEJIMUYEHUS AABJICHUS
42 JaBnenue ra3a. 3aBHCHUMOCTh JaBJIEHHUS rasa oOT
' 00bEMa, TEMIepaTyphbl
43 [Tepenaua naBneHust TBEPABIMU TEIAMU, KUAKOCTSIMU U
' razamu. 3akoH [lackans. [TneBMaTHUeCKe MalTMHBI
3aBUCHUMOCTh JaBJICHUS JKUAKOCTH OT TIyOUHBI.
4.4 I'mppocratuueckuii  mapagokc. Coobmatommuecs
cocyabl. 'mapaBnuueckre MexaHU3MbI
AtMochepa 3emsin u  aTMOocepHOE  J1aBICHHE.
[TpuyrHBI CyIIECTBOBAHUS BO3IYIIHOM 000JIOYKH
4.5 3emiu. OnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(epHOro JABICHHUS OT BBICOTHI HAJ YpPOBHEM
Mopst
16 W3mepenue atmocgepHoro nasineHus. [IpuGops mist
' U3MepeHus aTMOC(HEpPHOro AaBJICHUs
[elicTBHe )KMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoOH
Apxumena
4.8 IInaBanue Ten. BozgyxomnaBanue
4.9 [TpakTrueckue pabOTHI:




4.10

411

HccnenoBanve 3aBUCHMOCTH Beca Tella B BOAE OT
00béMa TOTPYKEHHOW B KHIKOCTh 4YacTH Tela.
OnpeneneHre BBITAIIKUBAIOLIEH CHUIIbI, JEUCTBYIOIIEH
Ha Telo, MNOrpykEéHHoe B KuUAKoCTh. lIpoBepka
HE3aBHCHMOCTH BBITAIIKMBAIOLIEH CUIIbI, JEHCTBYIOIIEH
Ha TeJIO B JKUIKOCTH, OT Macchl Tena. OMbITHL,
JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb  BBITAJIKHUBAIOIIEH
CUJIbI, IECTBYIOILEH Ha TEJIO B )KUJKOCTH, OT 00bEMA
HOTPYXEHHOU B J)KUJKOCTh 4aCTHU TEJA U OT IJIOTHOCTH
xkuakoctu.  KoHcTpyupoBaHnue — apeomeTrpa WM
KOHCTPYMPOBaHUE JIOAKM M  ONpejelieHue  eé

TPY30I0IbEMHOCTH

du3nueckue SAIBJICHUA B npupoac: BINAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKUBOM OpraHu3Mm,

IJIaBaHuE PhIO

TexHuueckue yCTpoWcCTBa: COOOMIAIOIIMECS COCY.BI,
YCTPOMCTBO BOJOIPOBOJA, TMJPABIMYECKUH Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEDP, OPIIHEBON HAcoC,

apeomerp

PABOTA, MOITHOCTD, DOHEPTUA

5.1 Mexanudeckas pabora
5.2 MexaHnueckast MOIIIHOCTD
£ 3 [IpocTeie MEXaHU3MBI: pbIYar, OJOK, HaKJIOHHAs
' 10cKocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHeHue paBuia paBHOBECHUS pblyara K 0JI0Ky
«3omotoe  mpaBmwio»  MexaHukd. KoaddunmeHt
55 ITIOJIE3HOTO IEWCTBUS MEXaHU3MOB. [Ipoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmanpHast SHEPTrUM TeJa, MOJHITOr0O HaJ 3eMIEN
5.7 Kunernueckas sneprus
£ g [ToHass MexaHWYeCKass YHEPTrHsl. 3aKOH M3MCHCHHS U
' COXpaHEeHHsI MEXaHMYECKOW YHEPTHH
5.9 [TpakTuyeckue paboOTHI:




#H##Par###Onpeneneare pabOTHl CUJIIBI TPEHHS TIPH
PaBHOMEPHOM JIBM)KEHUU Te€ja IO TOPU30HTAIbHOU
noBepxHOCTU. MccnenoBanue YyCIoOBUM paBHOBECHUS
ppaara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

I/I3yquI/Ie 3dKOHa COXpAaHCHHA MEXaHHYeCKOM OHEPIrun

dusnyeckue SBICHHSI B npupoac: pbHaru B TCJIC

5.10
4esioBeKa
TexHuueckne yCTpPOMCTBA: pblUar, IOABUKHBIA U
511 HETOABMKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTh, TPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kox Kon
IIpoBepsiemble 3JieMeHTHI COEePKAHUSA
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOPUM CTPOEHMs BellecTBa. Macca M pa3Mmepsl
' MoJIeKyl.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE
MOJIOXKEHUS MOJIEKYIISIPHOKUHETUYECKON TEOpUU
Mogaenu  TBEPAOro, IKUAKOTO M Trazo00pa3zHOro
6.2 cocTosHui BemecTBa. Kpucrammdeckue u amopdHbie
Tena
OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
° 6.3 Ha OCHOBE IIOJIOKEHUH MOJICKYIIPHOKUHETHYECKON
TEeopuu
6.4 CMmaurBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe pacIlIupeHne U CKaThue
66 Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO
' TEIJIOBOTO ABM)KEHUS YaCTHIL
BryTpennss SHEPTHSL. CriocoOsl U3MEHEHUS
6.7 BHYTPEHHEH SHEprum: Telionepeaadya U COBEPIICHUE
paboThI




Bunger TEeIIonepeIaun: TETJIONPOBOHOCTb,

°8 KOHBEKLIUS, U3IIy4YEHUE
KommuectBo  TemnoTel.  YaenbHas  TEIIOEMKOCTH
6.9
BEILIECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBieHne ©  OTBEpPAEBAHME  KPHUCTAJUIMUECKUX
' BEUIECTB. ¥ Ae/IbHAs TEIUIOTA IJIaBICHUS
[TapooOpazoBanue u  KoHaeHcanusa. Vcnapenwue.
6.10 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOPaHUs
[Tpunnuner  pabotel  TemioBbix jaurareneid  KIIJI
6.15 TEIJIOBOTO JIBUraress. TeryoBble ABUraTeNd U 3alluTa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHHUs M TPEBPALICHUS DHEPrUU B
6.16
TEIUIOBBIX Ipolieccax
[TpakTudeckue paboThI:
#HAHPar#H#0nbITl 10 OOHAPYKEHUIO JIEHCTBUS CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
#HHHPar###ONBITEl 10 BBIPALIMBAHUIO  KPUCTAJJIOB
MMOBAapEHHOM COJIM WM caxapa.
6.17 #HHPar###0neITEI 0 HAOMIONEHUIO  TEIUIOBOTO

pacCIIMpPEeHHsI Ta30B, KUJIKOCTEH U TBEPABIX TEIl.
#H##Par###Onpenenenue naBaeHus BO3Iyxa B OaljloHe
HIIpUIa.

H#HAHPar###ONbITE, TEMOHCTPUPYIOIINE 3aBHUCHUMOCTh
JIaBJICHUS BO3JlyXa OT €ro 00bhEMa M HarpeBaHUs WIH

OXJIAXKJICHU.




###Par###1IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCHUMOCTH  JJIMHBI  CTOJIOMKA  JKHIKOCTH B
TEPMOMETPHUECKOU TPYyOKE OT TeMIlepaTyphl.
###Par##HaOnronenne  W3MEHEHHWS  BHYTpPEHHEH
SHEPrUM Tella B pe3yJbTaTe TEIUIonepeaadyn U padoThl
BHEIIHUX CHUJI.

###Par###lccnenoBanue SBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAaHUM XOJOAHON U TOPSYEH BOJIBI.
#H##Par###Onpenenenne KOJINYECTBA TEILJIOTHI,
MOJIyYUEHHOTO BOJON NHpH TEIJIO0OOMEHE C HArpeThbiM
METaJUTMYECCKUM ITUITHHAPOM.

###Par#H#0npeneneHne  yAeIbHOM  TEMJIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue mporecca UCIIapeHus.
###Par###OnpeneneHue OTHOCUTEIBLHON BIIAXKHOCTH
BO3/TyXa.

#H#Par###OnpeneneHue yAETbHON TEIJIOTHI

IIJ1aBJICHUA JIbAA.

6.18

6.19

®dusnyeckue SBJICHUS B TPHPOJEC: IMOBEPXHOCTHOE
HATSDKCHHE W KaWUIAPHBIC SIBIICHUS B TIPHUPOJIE,
KPHUCTAILIBI B IpUpoO/Ie, n3nyderue ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOMCTBA: KamWIUISAPbl, NPUMEPHI
MCIOJIb30BAaHUSI KPUCTAIJIOB, KUAKOCTHBIN TEPMOMETD,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATCI]Ib BHYTPCHHETO CrOpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

OnekTpu3zanus Ten. /[Ba posa aneKTpU4ecKuX 3apsiioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kyrona
(BaBI/ICI/IMOCTI) CHJIBI BSaHMOHeﬁCTBHH 3apsHKCHHBIX TCIT

OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)




DnexTpudeckoe noJie. Hanpsxénnocts

7.3 anekTpuyeckoro mois. IlpuHnun — cyneprno3unuu

AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN
7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBonHuku

U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHHs SJEKTPUUECKOTO 3apsiia

ONEeKTpUYEeCKU  TOK.  YCIIOBUSL  CYyLIECTBOBaHUS
7.6

AIIEKTPUYECKOT0 TOKa. MICTOYHMKM MOCTOSTHHOTO TOKa

HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XMMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B

KUAKOCTAX M razax

Onektpuueckass unenb. Cuiia ToOKa. DJIEKTPUUECKOE
7.8

HaMpsDKeHUe

9 CornpoTuBieHne MPOBOJIHUKA. VY nenbHoe

7.

COIMPOTHBIICHUE BEIIECTBA
7.10 3akon OMa 11 yJacTKa [enu

ITocnenoBarenbHOE UM NHapalIEIbHOE COECIUHEHUE
7.11

MTPOBOTHUKOB

PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyna — Jlenna

DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM
7.13

sHepruu B ObITy. KopoTkoe 3ambIkaHue

[TocTostHHbIE MarHUTHI. B3anmoselicTBrEe MOCTOSTHHBIX
7.14

MarHuTOB

MarautHoe mnosne. MarHuTHOe mojie 3€eMIIM U €ro
7.15

3Ha4Y€HHE IS )KU3HU Ha 3emiie

OneiT Opcrena. MarHuTHOE ITOJIE  DJIEKTPHYECKOTO
7.16

ToKa. [I[puMeHeHne 371eKTPOMAarHuTOB B TEXHUKE

JlelicTBME€ MArHUTHOTO MOJSI HAa MPOBOJHHUK C TOKOM.
7.17

3JICKTpO,Z[BI/IFaTCJIB MMOCTOSIHHOT'O TOKa. MIcrojib30BaHue




JJIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIIOpTe
OnbiTel  @apages. SIBaeHHEe  AIEKTPOMArHUTHOM
7.18
unaykiuu. [Ipasuno Jlenna
DneKkTporeHeparop. CriocoOsr MIOJIy4EHUs
7.19 NIEKTPUYECKOM  DHEPruM.  DJEKTPOCTaHIMM  Ha
BO300HOBJIIEMbBIX HCTOYHHUKAX 3HEPTUU
[TpakTuyeckue pabOTHI:
OnbIThI IO HAOJIIOJCHUIO 3TIEKTPU3ALMH TeJ MHYKLIUEH
U IIPY CONIPUKOCHOBEHHUH.
HcenenoBanue AEMCTBUSA DIEKTPUYECKOrO MOJSA HA
IIPOBOJAHMKH U TUDJIEKTPUKU.
Cb6opka u mnpoBepka pabOThl 3JIEKTPUUYECKOW LIEMHU
IIOCTOSIHHOT'O TOKA.
W3mepeHue U peryJiupoBaHue CUIIbI TOKA.
W3mepenue u peryinpoBaHue HaPsHKEHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HAYLIETO
4yepe3 PE3UCTOp, OT CONPOTUBIEHHUS pE3UCTOpa U
HaIpsDKEHUS Ha pe3UCTOpE.
290 OnbITHI, JEMOHCTPUPYIOILIKE 3aBUCHUMOCTh

IIEKTPUYECKOTO CONPOTHUBIIEHUSI MPOBOJHUKA OT €r0
JUIMHBI, IUIOLIAAH ITOIIEPEYHOr0 CEYEHU U MaTepuaa.
[IpoBepka mpaBwiia CIOXKEHHUS HaNpsHKEHUH Tpu
[OCJIEI0BATEIBHOM COEAMHEHUHM JIByX DPE3HCTOPOB.
[IpoBepka npaBuiia Ajsi CUJIbI TOKA MPU MapajIeIbHOM
coeMHEeHUu pe3uctopoB. OmpeneneHue  pabOThI
DJIEKTPUYECKOTO TOKA, HAYILEro Yepe3 PEe3UCTop.
OmnpeneneHne  MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BbI/IETISIEMON Ha pe3ucTope. Hccnenosanue
3aBHCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ HarpeBarens.
Hccnenosanue MarHuTHOTO B3aMMOJICHCTBHS

IOCTOSAHHBIX MArHHUTOB. I/I3yquI/Ie MAargfuTHOI'O IIOJIA




MNOCTOAHHBIX MArHvuTOB TIpU HUX 06’[:6[[I/IHGHI/II/I u
paznenenuu. MccnenoBanue 1eHCTBUS 3JIEKTPUUECKOTO
TOKa Ha MarHUuTHYIO CTpEJIKY. OnbITHI,
JEMOHCTPUPYIOIIINE 3aBUCUMOCTH CUIIBI
B3aHMOIIeI>’ICTBHSI KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karymke. l3ydeHue
JIEMCTBHUSI MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
Koncrpynposanue u U3y4YEHUE paboTsl
3JIEKTPOABUTATEISA. N3mepenne KII
ANIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SABJICHUS 3JI€KTPOMAarHUTHON
WHAYKIMU: HCCIICIOBAHUE W3MEHECHHH 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIUOHHOT'O TOKa

®duznyeckue SBICHUSA B Ipupoac: OSJICKTPHUYCCKHUC

SABJICHHUA B aTMOC(bepe, QJICKTPHUYCCTBO  JKHUBBIX

7.21 OpPraHW3MOB, MArHUTHOE TI0JIe 3eMITH, Apeii() MOI0COB,
POJIb MAarHUTHOTO TTOJIS JIJIS )KU3HU Ha 3emiie, TOJIIPHOE
CHUSIHUE
TexHUYeCKHUE YCTPOMCTBA: 3JIEKTPOCKOI, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CUETUMK IICKTPUUECKOM SHEPTHUH,
799 AJIEKTPOOCBETUTENIbHBIE TIPUOOPHI, HarpeBaTeIbHBIC
. AIEKTPONPUOOPHI (mpuMepsI), BJIEKTPUYECKUE
MpeIOXpaHUTENH, IIEKTPOMArHUT, SJIEKTPOIBUTATEIh
MOCTOSIHHOT'O TOKa, FT€HEepaTOp MOCTOSIHHOTO TOKa
9 KJIACC
Kon Kon
[IpoBepsiembie 3I€EMEHTHI COAEPKAHMS
pasnmena DJIeMEHTa
MEXAHUWYECKUE SBJIEHUS
8 8.1 Mexanndeckoe ABWXKEHHE. MarepuaibHas TOYKA.
. Cucrema orcuéra
8.2 OTHOCHUTEIEHOCTS MEXAHUYECKOT'O IBUKEHUSI




8.3

PaBHOMEpHOE NTPAMOJIMHENHOE ABUKEHHUE

###Par###HepaBHOMEepHOE MPSMOJIMHEHHOE
8.4 nBrxkeHue. CpeHsisi 1 MTHOBEHHAs! CKOPOCTh TeJla pu
HEPaBHOMEPHOM JBUKEHHUU
Yckopenue.  PaBHOyCKOpEeHHOE — MpsIMOJIMHEHHOE
8> JIBUKCHHEC
8.6 #i#HPar##Crobonnoe nanenue. OnbiTel [Namunes
#HH##Par###PaBHoMepHOE JBUKEHUE IO OKPYNKHOCTH.
8.7 ITepuon u vacrora obOpameHus. JInHeiHas U yrioBas
ckopoctu. LleHTpocTpemMuTenbHOE YCKOPEHNE
8.8 ITepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertwuii 3akon HeroToHa
8.11 HHHPar### [pyuHIMI Cyepro3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#A#Par#H#Cuna TpeHus: cuila TPEHUs CKOJIb)KEHUS,
813 CHUJIa TPEHHUS TTOKOS, IPYTHE BUJIbI TPEHUS
###Par#H#Cuna TsKecTH W 3aKOH  BCEMHPHOTO
8.14 TATOTEHHS. Y CKOPEHHE CBOOOIHOTO TTaICHHS
815 JBuxenne mimaHer Bokpyr Connua.  Ilepsas
' KOCMHYecKasi CKopocTb. HeBecoMOCTh U meperpys3ku
816 PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
8.17 #H##Par###PaBHoBecue TBEPAOTO TeJa C 3aKPEIIIEHHOM
' ocbhio BpaieHus. MomeHT cunbl. LleHTp TskecTn
8.18 Nmnynec Tena. MIsmenenue ummyinbsca. Mnynbsc cuiisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCa
8.20 H#iHPar###PeakTHBHOE IBIKEHHIE
8.21 Mexanuyeckas paboTa U MOITHOCTh
822 PaGota cunm TskectH, ympyroctd, TpeHUs. CBs3b
' SHEPruM U paboThI
893 [loTeHnuanpHas DSHEpPTUs Tena, TMOTHATOTO HaJ

MOBEPXHOCTHIO 3eMITN




8.24

[ToreHmanpHas SHEPrUsl CHKATOM MPY>KUHBI

8.25

8.26

8.27

Kunernueckas sneprusi. Teopema 0 KHHETHYECKOH

SHEPruu
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU

[TpakTuyeckue paboOTHI:

Omnpenenenre cpeHe CKOPOCTH CKOJIbKEHUsI Opycka
WIN JBW)KCHUS INApHKa [0 HAKIOHHOW IJIOCKOCTH.
Omnpenenenre yCKOpeHUs Tesa Mpu paBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKJIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM  JIBIDKCHHH  0€3  HadaJIbHON
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIH TPH PABHOYCKOPEHHOM
JBUKEHUHM 0€3 HAa4YaJbHOW CKOPOCTU IYTH OTHOCSITCS
KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBHCHMOCTH CHUTBI TPCHHUS
CKOJNIbKEHUST OT CHJIBI HOPMAllbHOTO JIaBIICHUS.
Ormnpenenennie kKodPhUIMEHTa TPEHHUS CKOJBXKECHHUS.
Omnpenenenue KECTKOCTU MPYKUHBL OrmpeneneHue
paboOTBI CHIIBI TPEHUS NMPU PABHOMEPHOM JIBMIKCHUHU
TeJa Mo TOPU30HTAIBHOM moBepxHOCTH. OnpeaeneHue
paboTBl CWJIBI YIPYTOCTH TpU TOABEME Tpy3a C
UCIIONIb30BAaHUEM  HEMOJBMKHOTO U TMOJBHYKHOTO

OJIOKOB

8.28

dusznyeckue SBICHUS B Impupoaec: MNpUuiInuBbI U OTIIMBBI,
JABWKCHUEC INIIIAHET ConHeynoi CUCTEMBI, PCAKTUBHOC

JABUIKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHuueckue YCTpOﬁCTBaI CIIMAOMETP, AAaTYUKHU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PaKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarenpHoe JABHKCHUC. OCHOBHEIE
XapaKTCPUCTUKU KOJICOAHHMIA: nepuon, qacToTa,

aMIUIUTY1a




9.2

MaremaTuyeckuii M TPYKUHHBIA  MAasiTHUKH.
[IpeBparienre  SHEprUM NP KOJIEOATEILHOM

JABUXKCHUU

9.3

9.4

9.5
9.6

9.7

3aryxaromue kojebanus. BeiHyk/IeHHbIe KoieOaHus.

Pe3onanc

Mexannueckue BoJiHBL. CBOWCTBa MEXaHMUYECKUX
BoJIH. IIpononbHble M monepeuyHsle BONHBL. JlnmHa
BOJIHBI U CKOpOCTb €€  pacnpOCTpaHEHHUS.
MexaHnuyecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKHE
BOJIHBI

3Byk. [')poMKoCTb U BbICcOTa 3BYKa. OTpakeHue 3ByKa
Wu¢pa3Byk u yiabTpa3Byk

[TpakTryeckue paboTHI:

OnpeneneHue 4YacToTbl M IepuoAa  KosieGaHUit
MaTEMaTHYECKOTO MasiTHUKA.

OnpeneneHue 4YacToTbl M IepuoAa  KosiebaHUit
IIPY’KMHHOI'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH IepHoJa KosieOaHU
MOJBEIIEHHOTO K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IepHoJa KosieOaHU
IIPYKMHHOIO MasiTHUKAa OT Macchl rpysa. [Iposepka
HE3aBHCUMOCTH  @epuoAa  KosebaHuil  Trpysa,
MIOJIBEILIEHHOTO K HUTH, OT MAcChl Ipy3a U KECTKOCTU
npyxuHsl. M3mepeHue yckopeHuss CBOOOJHOTO

naaCHus

9.8

du3znyeckue SABJICHUS B IpUPOAC: BOCIIPHUATUC 3BYKOB
KUBOTHBIMH, 3CMIICTPACCHUC, celicMUUecKue BOJIHBI,

HyHaMHu, 5X0

9.9

Texuuueckue YCTPOﬁCTBaI 9XO0JIOT, HCIIOJb30BAHUC

yIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10 10.1

10.2

3JICKTpOMaFHI/ITHOG IIOJIC. 3J'ICKTpOMaFHI/ITHBIC BOJIHBI.

CBoiicTBa 3JI€EKTPOMAarHUTHBIX BOJIH

[ITkana 37eKTpOMArHUTHBIX BOJIH




10.3 DJeKTpoMarHuTHas npupojga csera. CKOpoCcTh CBETA.
' BostHOBBIE CBOICTBA CBETA
[TpakTudeckue pabOThI:
10.4 N3yuenne CBOWCTB JJICKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TeseoHa
dusnyeckue SBICHHUS B MTPHPOJC: OHUOIOTHYECKOE
10.5 JNIEWCTBHE  BUAUMOTO,  yJIbTpadUOIETOBOIO  H
PEHTT€HOBCKOIO U3Jy4eHUHN
106 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JIyueBas monens cBera. MIcTOuHMKM cBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxxenue cBera. [lmockoe 3epkano. 3akoH
' OTpa)KeHHsI CBETa
114 [Ipenomnenue cBera. 3akoH MPETOMIICHUS CBETa.
' [TostHOE BHYTPEHHEE OTPAKCHHUE CBETA
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTuueckas cucrema Qoroanmnapara, MUKPOCKONA H
' TeJecKona
117 I'ma3 xak onrnueckas cucrema. bimM3opykocTe u
11 ' JAIbHO30PKOCTh
118 Pasnosxxenue 6enoro cBera B ciekTp. OnbIThl HproTOHA.
' CrnoxeHue CIeKTpaIbHBIX MBETOB. Jlucepcus cBeTa
[TpakTueckue pabOThI:
HccnenoBanne  3aBUCUMOCTH  yIJIa  OTPAXKCHHS
CBETOBOTO JIy4a OT YTIJIa MMaJICHHUS.
W3ydeHne XxapaKTepUCTHK H300paKeHHs TMpeaMeTa B
IJIOCKOM 3€pKajie.
11.9
HccnenoBaHnne 3aBUCMMOCTH  yria TMPETOMIICHHS
CBETOBOTO JIyda OT yrjia MaJeHus Ha TPAHUIIE «BO3TyX
— CTEKJIO».
[Tonyuenne n300pakeHU C MOMOINBIO cOOMparoIIeit
JIUH3BL.




12

Ornpenenenne (POKYCHOTO PACCTOSIHUS M ONTHYECKON
CHWJIBI COOMPAIOIIEH JINH3HI.

OnbITHI 110 Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.
OneITHl 110 BOCHPUATUIO LIBETA NPEAMETOB IPU HX

HaOJIOJICHUU Yepe3 [BETOBBIC (PHIIBTPHI

dusnyeckue IBJICHUS B npupoac: 3aTMECHUA COJ'IHI_Ia u

11.10 JlyHbl, mIBeTa TeN, ONTUYECKUE SBJICHHS B aTMochepe
(uBeT HeOa, pedpakius, paayra, MUPax)
1111 TexHuyeckue  yCTpPONCTBA:  OYKH,  MEPHUCKOII,
' ¢doroanmapar, ONTHICCKUE CBETOBOIBI
KBAHTOBGIE ABJIEHUA
121 Onbitel Pesepdopna u mmanerapHass MoJenb aToMa.
' Mogaens atoma bopa
s Ucnyckanne u moriomieHue cBera aroMoM. KBaHTEHI.
' JluneituaTeie CieKTPhI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHus
oy Crpoenue aromHoro sapa. HykioHHas Mojenb
' aTOMHOTO siipa. M3oTonsl
125 PannoaktuBHbie npeBpamieHus. [lepuon nomypacmnana
' ATOMHBIX SITIEP
126 S nepubie peakunu. 3aKOHbI COXPaHEHUS 3apsAI0BOTO U
' MaccOBOI'0 YHCET
OHeprusi CBA3M aToMHbIX saep. CBsA3b Macchl U
12.7
SHEPTUH
128 Peaknuu cunTe3a u genenust saep. HcrouHuku
' sHeprum CosHIa U 3BE3]
12.9 SlnepHas oHepretuka. [lelicTBUe pagMOAKTUBHBIX
' W3JIY9CHHI Ha )KUBBIC OPTaHU3MBI
[TpakTideckue paboThI:
HaGmioieHne CHOoOmIHBIX W JMHEWYATBIX CIIEKTPOB
12.10 W3ITy9ICHHS.

HccnenoBanue TPEKOB: U3MEPEHNUE SHEPIUU YaCTULIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusm).

W3mepenue paanoakTUBHOTO (poHa




®usznyeckre SBICHUS B TPUPOJE: ECTECTBEHHBIN

paMOaKTUBHBINA ¢om, KOCMHUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE H3JIyYCHUE NPUPOJIHBIX MHUHEPAJIOB,
JICUCTBUE PANMOAKTUBHBIX M3JIy4EHUN HAa OpPraHU3M
YenoBeKa
1912 Texnuueckue yCTpoiicTBa: CHEKTPOCKOII,

WHJUBHIyaJIbHBINA O3UMETD, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOorpamMMbl OCHOBHOTI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKM B  HAYYHOM  KapTHHE  MHpa;
c(OPMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [T03HABAEMOCTH SIBJICHUI MPUPOJIbI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil ponu (GU3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHHUKH U TEXHOJOTHil, 00 53BOJIOIUHU
(u3HYECKUX 3HAHWHM U UX POJU B IEIOCTHON €CTECTBEHHOHAYIHOMN
KapTUHE MHpa, O BKIAJEC POCCUNUCKHX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYKAFOIIETO

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJOr Ui

3HaHUs O BUAAX MaTepuu (BELIECTBO U IOJIE), O JBMKCHMH Kak
crocobe CyIIecTBOBAaHHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHON
TEOPUM CTPOEHHs BEIIECTBA, O (PU3NYECKOH CYIIHOCTH SIBICHHUM
NpUpoAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS IO OIMCAHUIO UX
XapaKTEepHBIX CBOMCTB W HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIIMX
JaHHOE (U3UYECKOE SIBIIEHHE, YMEHHE paclio3HaBaTh MPOSIBICHHUE
M3Y4YEHHBIX (U3NYECKUX SIBJICHUI B OKPY)KAIOLEM MHUpPE, BBIIEISSA

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH )

BJ'Ia,Z[eHI/IC OCHOBaMH TOHSTHHHOIO afnrmapara 1 CHUMBOJIMYECKOTO
A3bIKA (1)I/ISI/IKI/I N HUCIIOJB30BaHUEC HUX JJISA PCIICHHA y‘—Ie6HI)IX 3aaa4,
YMCHHE XapaKTCpU30BaATb CBOMCTBa TCII, (I)I/ISI/I"ICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI
YMeHue OomnuchiBaTh H3y4YeHHBIE CBOWCTBA Tel U (UINYECKUE
SIBJICHUSI, UCTIONB3YS (PU3NIECKUE BETUUHUHBI

Bnanenue ocHoBaMM METOAOB HAY4YHOTO TNO3HAHUSA C YYETOM

coOuroIeHHst ITpaBuiI 0€30MacHOro TpyAa: HalmroaeHue (pu3nuecKux

SIBJICHUU:




YMEHHE CaMOCTOSATEIIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIBITA U 3aIUCHIBATh €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOIBI;
MMPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (bI/I?)I/I'-ICCKI/IX
BEIMYMH: yMEHHUE IUIAHUPOBATh W3MEPCHUsS, CaMOCTOSTEILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHUE BEIUYMHBI W AHAJIM3UPOBATH IOJyYCHHBIC
pe3ynbTathl ¢ YY€TOM 3a/IaHHOM IOTPEHIHOCTH Pe3yJIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIbHBIX I/ICCJICI[OBaHI/II\/JI;
CaMOCTOSITENILHO COOHMpaTh AKCIEPUMEHTAJIbHYIO YCTaHOBKY U
IIpOBOAUTD HUCCIICA0OBAHUC 10 HHCTPYKIUHU, MNpeaACTaBIATb
MOJTYYCHHBIC 3aBHCUMOCTH (DU3NYECKUX BEIUYMH B BUJC TAOIUI] U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XKUJAKOCTEH W TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMma,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOM Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIA

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINYECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIMCBIBATh KPAaTKOE YCJIOBHME 3ajayu,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MIPOBOAUTH PAcu€Thl U OLIEHUBATH PEATMCTHUYHOCTH IOJTYYEHHOTO
3Ha4YeHHUs (PU3NUECKON BETMUMNHBL; YMEHHE ONPEACIATh PA3MEPHOCTD

(bu3nuecKoil BeINYNHBI, MOJIYYEHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHHA U HEO0OXOAMMbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3[0pPOBbsi M COONIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHUS B OKpPYKAIOWICH Cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUS W TpEACTaBlIeHUs UHOpMAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM HWH()OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YY€OHBIX 33aJaHUil HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bU3MUECKOTO CoepIKaHMsI, CIPABOYHBIE MaTEepPHAIIbI, PECYPCHI CETH
WNntepuer; BnageHue O0a30BBIMH HaBBIKAMU IPe0oOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




HEPEYEHb 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe nBuxkeHue. MarepuanpHas Touka. Cuctema otcuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HEepaBHOMEpPHOE ABMKEeHHUE. CpenHas ckopocTs. Popmyna
1.2 JUTSL BBIYKCIICHHS CPEHEH ckopocTu: V = S/t
PaBHOMEpHOE NIPSMOIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOPAMHATHI TeJla
OT BPEMEHH B CIIy4ae paBHOMEPHOT'O IIPSIMOJIMHEMHOTO JIBUKCHHUS:
13 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHM Ul IPOEKIHUH CKOPOCTHU, NMPOEKLUHU
IIepeMeIeHus, IyTH, KOOPAMHATHI NP PAaBHOMEPHOM IIPSIMOJUHEWHOM
JBUKCHUH
3aBHCUMOCTb KOOPJMHATHI T€JIa OT BPEMEHU B Cllydyae PaBHOYCKOPEHHOTO
MPSAMOJIMHENHOTO 1B KCHMUS:
3
Sel(f) = Vo, # I+ ay = ;
2
@opMyIibl i IPOEKIUHU IIEPEMEILIEHUs, TPOCKIUU CKOPOCTU U MIPOCKIUU
YCKOPEHUS IIPH PAaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 s.(D=yy,-t+a, R
U_\'(f) =Up, +a, £,
a.(f) =canst,
U:r2 - le: =2la,s,
I'paduku 3aBUCUMOCTH OT BPEMEHH ISl IPOEKLIUU YCKOPEHHUS, TPOSKIIUH
CKOPOCTH, MPOEKINH MEPEMENICHUS, KOOPANHATHI MIPH PABHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBoboaHoe nagenue. @opMyIibl, OMUCHIBAIOLINE CBOOOJHOE Ma/ileHue Teja
1.5 0 BEpPTUKANM (IBI)KEHHE Tela BHU3 MJIM BBEPX OTHOCHTEIHHO

MmoBepxHOCTU 3eMin). ['paduku 3aBUCUMOCTH OT BPEMEHU JIJISl MPOCKIIUU




1.6

YCKOpEHUSI, TPOEKIIUHU CKOPOCTH U KOOPIAMHATHI MpU CBOOOJIHOM NaJeHUU
TEJa [0 BEPTUKAIU

CKopocTh paBHOMEPHOT'O JBMKEHMS Tella MO OKpyKHOCTH. HampaBieHue
CKOPOCTH.

dopMyiia a1t BBIYUCICHHUSI CKOPOCTH Yepe3 paauyc OKPYKHOCTU U TIEPUO]]

oOparieHus:
2TR
L=
T

IentpocTpeMutenbHoe yckopenue. HampapineHue HEeHTPOCTPEMUTEIBHOIO

yckopenus. @opmyna /i1l BBIYUCICHUS YCKOPEHUS:

®opmyiia, CBSI3BIBAIONIAS IEPHOJ U YaCTOTY OOpPAIICHUS:

V= ?

1.7

Macca. IInotocts BemectBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:

_m

P=7

1.8

Cuna — BCKTOpHAaA (bI/ISI/I‘IeCKaH BennunHa. CIIOKEHHE CUI

1.9

SBnenue unepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroTona:
F=m.d

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHIIBI,

JICHCTBYIOLIEH HA TEJIO

1.11

1.12

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy gy =-F,

Tpenue Mokost U TpeHue CKoJIbKeHUs. PopMyna I BEIYUCICHUS MOYJIS

CHJIbI TPCHUSA CKOJIbXKCHUA:

Frpzp-;"-.r




1.13

Hedbopmanus tena. Ynpyrue u Heynpyrue aedopmarii. 3aKoH YIpyrou
nedpopmanuu (3axox ['yka):

F=Ik-Al

1.14

BCCMI/IpHOe TATOTCHHEC. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

My -1,
F=G.—1 2%
I'L
Cuna TspkecTH. Y cKopeHHe CBOOOJHOIO HaleHHs.
®opmyna Juisl BBIUUCIEHUS CUIIbI TSXKECTH BOJIM3M MOBEepXHOCTH 3emiu: F
=mg.
JBwxkenue rmnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTts u MEeperpy3Ku

1.15

1.16

1.17

1.18

Nmnynbe Tena — BeKTopHast pu3nyeckasi BeIMUMHa.
pP=mi
Nmnynsc cucremsl tein. M3menenue umnyibsca. Mmyinbsce cumsl
3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CHUCTEMBI TEN:
D=nyUy +in, U, =const
PeakTuBHOE nBUXKEHUE

Mexanunueckas padora. @opmMyria st BEIYUCICHUS paOOThI CHJIBI:

A=Fsooscx
Mexannueckast MOIITHOCTD:

nN=4
r

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. CDopMyna JJIs1 BBIYUCIICHUA

KUHETUYECKON YHEPIUH:

HEJE
BTy

TeopeMa 0 KMHETHYECKOM OHCPIHUHU. (DOpMYJ'Ia JJIA BBIYUCIICHUA

HOTeHI_[HaHBHOfI OHECPIHUU TCJa, MIOAHATOIO

Hag 3eMIIEit:

E,= mgh




MexaHuyeckasi SHEPIUs:

E=E.+E p
1.19 o
3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. @opmyra /s 3aK0Ha
COXpPaHEHHUS MEXaHUYECKOI HEepPTUu B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBparteHre MEXaHUUYECKON PHEPT UM ITPU HATTMYUU CUIIBI TPEHUSL.
[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Momenrt cuiisl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToxBroxHBIN 1 HenoABWKHBINA 0J10kK. KIT/I mpocThIX MEXaHU3MOB,
n= A‘]IME:&H&H
A—aarpaqe:ﬂ:ﬂaﬂ
JlaBiieHre TBEPAOTO TENA.
®opMyina 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F
P=%5
1.21 JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTuueckoe AaBlieHUE BHYTPH KUJKOCTH.
dopMyna 17151 BBIYMCIICHUS 1aBJIICHUS] BHYTPHU KUIAKOCTH:
P=pgh+Puy,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akon Apxumena. dopmyna s ompeneseHUsT BBHITAIKUBAIONIEH CHIIBI,
JEMCTBYIOILIEN HA TEJO, OrPYKEHHOE B )KUJIKOCTh WJIU Ias:
1.23
VYcnosue miaBanus tena. [lnaBanue cynoB U Bo3ayXoIuiaBaHHe
Mexannyeckue KosieOaHusl. AMIUTUTYIA, TEPUOJ U YacTOTa KOJICOaHUM.
194 dopmyna, CBA3bIBAIOLIAS YACTOTY U NEPUOJT KOJIeOaHUI:
1
V=
T
195 MareMatnueckuii U NMPYKUHHBIA MasTHUKU. [IpeBpamienue sHepruu npu

KoJie0aTeIbHOM JABUXKCHUU




1.26

3aryxatomue kojebanus. BeinykneHnbie konebanus. Pezonanc

1.27

MexaHndeckre BOJIHEI. HpOI[OJ'IBHBIe " IMOIICPEYHBIC BOJIHEI. Z[.]'II/IHa BOJIHBI

U CKOPOCTh PaCIpOCTPaHEHUSI BOJIHBI:

rL=v-T

1.28

1.29

1.30

3ByK. [ pOMKOCTB M BbICOTa 3ByKa. OTpa)k€HHE 3ByKOBOI BOJHBI HA TPAHUIIE
IByX cpen. H(pa3ByKk u yIbTpa3ByK

Ilpakmuueckue pabomol

N3mepenue cpenHen IIIOTHOCTH BEILIECTBA; apXUMEI0BOM CHUJIIbI; dKECTKOCTH
MPYXHUHBL, Kod((UIIMEeHTa TPEeHUS CKOJBXEHHS;, padOThl CHIIBI TpPEHUS,
CWIBl YIPYTOCTH; CPEIHEH CKOpPOCTH JBIMIKCHHUS OpycKa IO HAKJIOHHOW
IJIOCKOCTH; YCKOPEHUs OpycKa MpH JABMKEHUU O HAKJIOHHOM IMJIOCKOCTH;
4acTOTHI M MEpUoAa KoJieOaHUN MATEMaTHYECKOTO MasiTHUKA; YaCTOTHI U
nepuofa  KoieGaHUl  NPY)KMHHOTO  MasTHUKA; MOMEHTa  CHJIbI,
JIEHCTBYIOIIErO HA pblyar; padoThl CHIIBI YIIPYTOCTH MPU MOABEME Tpy3a €
MTOMOIIBIO0 HEMOJBIKHOTO 0JI0Ka; paboThl CHJIBI YIIPYTOCTH MPHU MOABEME
rpy3a C MOMOIIBIO MOJABIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEOBOM CHIIBI OT 00bEMa MOTPyKEHHOM
YacTH TeJla ¥ OT IJIOTHOCTH JKHUJIKOCTH; HE3aBUCHUMOCTH BBITAJIKHBAIONICH
CWJIBI OT MAcCChl TEJa; CHJIbI TPEHUSI CKOJIbKEHUS OT CHJIBI HOPMAaJbHOTO
JABJIEHUST U OT POJia TOBEPXHOCTH; CUJIBI YIPYTOCTH, BO3HUKAIOUIEH B
MIpYXUHE, OT CTeNeHu NedopMallii MPY>KUHBL, YCKOPEHUs: OpycKa OT yria
HaKJIOHa Hampaplsiollell; nepuoga (4acToTbl) KoOJIEOAHWH HUTSHOIO
MasiTHUKA OT JJIMHBI HUTH; MIEpUOJIa KoineOaHU MPYKMHHOTO MasgiTHUKA OT
Macchl Tpy3a M JKECTKOCTH TPY>KUHBI; HUCCIIEIOBAHHE HE3aBUCUMOCTHU
neprofa KoilebaHWil HUTSHOTO MasTHHKa OT Macchl Tpysa. IIpoBepka

YCJIOBUS PABHOBECHUSA pblyara

Quzuyeckue s61eHUs 6 npupode: TPUMEPHI JIBIKEHUS C Pa3IMYHBIMU
CKOpPOCTSIMM B XMBOM W HEXKUBOW MpHUPOJE, ACHCTBUE CUJIbI TPEHHUSA B
MPUPOJIE M TEXHUKE, MIPWINBHI M OTJIMBHI, ABMXKeHUE TuiaHeT CoTHEYHOU
CUCTEMBbI, PEaKTUBHOE JBUKEHUE >KUBBIX OpPraHU3MOB, pbhlUYard B TeJe
YEJIOBEKa, BIMSHUE aTMOC(HEpPHOTO [aBJIEHUS Ha J>KUBOM OpTraHU3M,
[JIaBaHWe pbIO, BOCIPHUATHE 3BYKOB JKUBOTHBIMHU, 3E€MIIETPSCEHUE,

celicMUYeCcKIe BOJIHBI, HYHaMH, 3XO




Texnuueckue ycmpoﬁcm@a: CIIMAOMETP, AaTYHUKHU IMOJIOXKCHUSA, paCCTOAHUA
U YCKOPCHUA, TUHAMOMCTpP, IMOJUIUITHUKH, PAKCThI, pblyar, HOI[BH)I(HBIﬁ n

Hel'IOI[BI/I}KHHﬁ 6J'IOKI/I, HaKJIOHHAas MJIOCKOCTh, IIPOCThIC MEXAHHU3MbI B 6BITy,

Lal cooOmIamuecss COCylbl, YCTPOMCTBO BOAONPOBOJA, THUIPABIMUECKUIN
mpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcoc, apeoMeTp,
9XO0JIOT, UCTIOJIb30BAaHUE YIBTPA3BYKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE TOJOXKEHHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOECHUS

2.1 BellecTBa. Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUMA
BemiectBa. Kpucramnuyeckue u amopuble Tena

95 JIBrkeHue yactul BemiecTBa. CBSi3b CKOPOCTH JBWKEHHUS YacTUL[ C

' Temneparypoii. bBpoyHoBckoe nBuxenue, mupdy3us

2.3 CMaunBaHuE U KalWUISIPHbIE SBJICHUS

2.4 TemnioBoe paciiupeHue u cxxarue

2.5 TemoBoe paBHOBECHE

26 Buytpennss sueprusa. Pabora u Teronepenada kak cocoObl U3MEHEHUs

' BHYTPEHHEN SHEPIUU

2.7 Bunel Temonepenayn: TENIONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
HarpeBanne u oxmaxzaenue Tten. KomuuecTBo TemioTel. VY aenbHas
TETUIOEMKOCTb:

2.8

O=cm{t,—1)
3aKOH COXpaHEHUs YHEPTUH B TEIIOBBIX MTpoLieccax. Y paBHEHUE TEIJIOBOTO
Oananca:
2.9
O +0, +..=0
Ucnapenue n konaeHcanus. MizameHeHne BHyTpEHHEN YHEPTUM B MPOLIECCE
210 ucnapeHus W KoHaeHcauuu. Kunenwe »xuakocTu. YenbHas TeIioTa
' napooOpasoBanus: L = Q/m
2.11 BnaxxnocTs Bo3iyxa
512 [InaBnenne m kpucraumsauus. 3MeHeHHWE BHYTPEHHEW SHEPIUM IpU

IUTaBJICHHUU U KpUCTAJIJIM3alluU. VY aenpHas TeoTa MIaBICHUS:




2.13

BHYTpeHHHH OHEpPIrus CropaHus TOIIJIMBA. Yz[enLHa;{ TCIUIOTAa CropaHusa

TorumBa: ¢ = Q/m

2.14

2.15

2.16

[Tpuniuns! paboTs! TermnoBbix apuratenei. KI1/1 teruioBoro apurarens

IIpaxmuueckue pabomul

N3mepenne ynenpHOHM  TEIUIOEMKOCTHM  METAJUIMYECKOrOo  LUJIMHAPA;
KOJIMYECTBA TEIUIOThI, IOJIyYEHHOTO BOJOH KOMHATHOW TeMIIepaTypbl
(UKCUPOBAaHHONW MaccChl, B KOTOPYIO ONYIIEH HAarpeTbli IUIHHID;
KOJIMYECTBA TEIJIOTHI, OTAAHHOI'O HArPETHIM LIWJIMHAPOM, [10CJIE OITYCKaHUS
€ro B BOJly KOMHATHOM TeMIepaTypbl; OTHOCUTEIbHOMN BIAXKHOCTH BO3yXa;
YAEIbHOM TEIUIOTHl IUIaBieHUsA Jbaa. lccienoBanue u3MeHeHUs
TEeMIIepPaTyphl BOJIBI MPU PA3IUYHBIX YCIOBUSIX; SBIEHUS TEIUIOOOMEHA MpU

CMELIMBAaHNUH XOJIOAHOW U ropsiue BOJBL; IPOLECCa UCTIaPEHUS

Qusuueckue sA6leHUss 6 Npupode: TIOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIC SIBJICHHUSI B TPUPOJE, KPUCTAUIBI B TPUPOJC, U3ITYYCHUE
Connna, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHECA, CHCTa

2.17

Texnuueckue ycmpoticméa: KanWJUIApbl, TPUMEPbl  HCHOJIb30BAHUS
KpUCTAJIJIOB, JKUJKOCTHBIH TEPMOMETp, IaTUYUK TEeMIIepaTyphl, TEPMOC,
crcTeMa OTOIUIEHUS IOMOB, TUTPOMETPBI, ICUXPOMETp, HapoBas TypOuHa,

JIBUTATENIb BHYTPEHHETO0 CTOPAHMS

OJIEKTPOMAT'HUTHBLIE ABJIEHNA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXPAHCHUA IJICKTPUICCKOI'0 3apdaa

3.4

3.5

Onexrpuueckoe mnoiue. Hanpsx€HHOCTh anekTpudeckoro nosd. [IpuHnun
CYIIEPHO3UIINH IEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)
Hocurenu snextpuueckux 3apsanoB. JlelicTBHE IIEKTPUYECKOro IOJS Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOI[HI/IKI/I " JUSJICKTPUKHU

3.6

[TocTossHHBIN AneKTpUUecKuid TOK. JleHcTBUS AiekTpudeckoro toka. Cuna

TOKa. HaHpH)KeHI/IC.




I =qg/t,U=A/q

DnexTpuuecKoe COIIPOTHBIICHUE. VY nenbHoe INEKTPUUYECKOE
COIIPOTHBIICHHE:
3.7
R =pl/S
38 3akon Oma ayis ygactka snekrpuueckon enu: | = U/R
[TocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
I =I,: U=U+U,. R=R +R,
| 2 | 1 i
3.9 [TapannenpHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=U:1=1+1; Rzi.
- S 2
CMmeniaHHblE COEJUHEHUS IPOBOIHUKOB
Pa6ora u momnrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoynsa — Jlenmna:
3.11 5
O=I"-R-t
312 OmneiT Dpcreaa. MarHuTHOe moJie MpsIMOro MPOBOJHUKA ¢ TOKOM. JIMHUUK
MarHMTHON MHIyKIIUU
313 MarautHoe moJie MOCTOSIHHOIO MarHuTa. B3aumozeicTBHe NOCTOSHHBIX
MarHuToB
3.14 JleficTBHE MarHUTHOTO IT0JII HA POBOJHUK C TOKOM
3.15 OneiTel @apanes. SBieHne 31eKTpoMarauTHON nHAykuuu. [Ipasuno Jlenna
IIpakmuueckue pabomul
W3mepenue 3IEKTPUUECKOTO COMPOTUBIICHHS PE3UCTOpPa; MOUIHOCTHU
AJIEKTPUUECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.
3.16 HccnenoBanme 3aBUCMMOCTH CHIIBI TOKa, BO3HHKAIOMIETO B IPOBOTHHKE

(pCSI/ICTOpBI, naMnqua), OT HAIPsOKCHUA Ha KOHHOAX IIPOBOJHHKA,
3aBUCUMOCTH COIIPOTHUBJICHUA OT JJIWHBI IIPOBOAHHMKA, IIJIOIIAaAU €T0

MOMEPCUHOTO CCUCHUSA U YICIBbHOI'O COITPOTHBIICHUS.




3.17

3.18

[IpoBepka  mpaBuia  uis  3JEKTPUYECKOTO  HANpsOKEHUS  Mpu
MOCJIEIOBATEIbHOM COCJMHEHUU TMPOBOJHUKOB; TIpaBWia JUIsl CHUJIBI
ANEKTPUYECKOT0 TOKA NpPU MapajyieIbHOM COEIUHEHUU MPOBOJHUKOB

(pe3ucTOophbI U JIaMITIOYKA)

DQusuueckue A61eHUss 6 npupode. SIEKTPUUECKUE SIBICHUS B atMocdepe,
AJNEKTPUYECTBO KHUBBIX OPraHMW3MOB, MAarHUTHOE TMoye 3emid, apeiid

IMOJIFOCOB, POJIb MArHUTHOT'O MOJIA JIA )KU3HHU Ha 3eMHe, MOJIAPHOC CUAHUC

Texuuueckue ycmpoticmea. 3NEKTPOCKOI, aMIIEPMETp, BOJIbTMETP, PEOCTaT,
CU€TUMK DIIEKTPUYECKON OSHEPTHH, DSJICKTPOOCBETUTENbHbBIE MPUOOPEI,
HarpeBaTelbHbIE ANEKTPONPUOOPHI (mpumepsl), JNEKTPUUYECKUE
[IPEIOXPAHUTENH, 3JIEKTPOMArHuT, 3JIEKTPOABUIATENb TOCTOSHHOTO TOKA,

I'CHEPATOP NOCTOAHHOI'O TOKA

3.19

9HeKTp0MaFHI/ITHH€ BoaHbI. IlIkana QJICKTPOMAarduTHBIX BOJIH

3.20

queBaﬁ MOACIIb CBCTA. HpHMOHHHCﬁHOC pacipoCcTpaHCHUEC CBCTA

3.21

3aKoH OTpPaXCHUA CBCTA. IImockoe 3CPKaIo

3.22

HpeHOMHeHI/Ie cBeTa. 3aKOH IMPCIIOMJICHHA CBCTA

3.23

3.24

Jucnepcus ceera

JIunza. Xox nyueit B nuH3e. DOKycHOE paccTosiHue JUH3BL. OnTHYecKas

cwia muu3el; D = 1/F

3.25

I'na3 xak onruyeckas cucrema. OONTUYECKHUE HpI/I60pBI

3.26

IIpaxmuueckue pabomul

###Par###113mepeHre onTHYECKON CUIIbl cOOMparomiel JIMH3bI; (POKYCHOTO
paccTosiHUsL coOuparomieid JHMH3bI (IO CBOWCTBY pPaBEHCTBA pa3MEpoB
npeaMera M HM300pakeHWs, KOrja TpeJAMET pacloNoKeH B JIBOMHOM
doxyce), mokazaTens MPeTOMIICHHUS CTEKIIA.

###Par###lccnenoBanne  CcBOWCTBa  M300pa)K€HMsI, IOJIyUEHHOIO C
MIOMOIIBI0 COOMPAIOIIEH JIMH3bI; U3MEHEHHs (POKYCHOTO PacCTOSHUS ABYX
CITO’KEHHBIX JINH3; 3aBUCUMOCTH yTJIa IPEITOMIICHHUS CBETOBOTO JTyda OT yTia

MaaCHUA Ha I'paHUNC «BO3AYX — CTCKIIO»

3.27

3.28

Dusuueckue A61eHUs 8 npupode.‘ 3aTMCHU A COJ'IHI.IE[ )51 .HYHBI, oBE€Ta TCI,

ONTUYECKUE ABJIEHUs B aTMoc(epe (1BeT Heba, pepakiusi, paayra, MUPax)

Texnuueckue ycmpoﬁcmea: OYKH, IICPUCKOII, (I)OTOaHHapaT, OIITHYCCKHE

CBETOBObI

KBAHTOBLBGIE ABJIEHUA




PannoaktuBHOCTH. Anb(da-, OeTa-, ramma-usznydeHus. Peakuum anbda-u

4.1
Oera-pacmajna

42 OmnsiThl Pesepdopna no paccesuto anbha-gactui. [Inanerapuas mMoaens

' aToma

4.3 CocraB atromMHOro siipa. M30Tomnsl

4.4 IIepuon nonypacnaaa aTOMHBIX sA€p

4.5 SAnepHble peaku. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOI0O YHUCET
Qusuueckue s61eHUs 8 NpUpode: €CTECTBEHHBIM pPaJHMOaKTUBHBINA (oH,

4.6 KOCMMYECKHE JIy4H, PaJMOAKTUBHOE M3JIydeHHE IPUPOJHBIX MUHEPAJIOB,
JeiCTBHE paJIMOAKTUBHBIX U3JTy4YE€HUIN Ha OpraHU3M YeJI0OBeKa

T Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBHUAYaJIbHBIN 103UMETD,

KaMepa BI/IJ'IBCOHa, sAACpHad OHCPreTuKa
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