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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTaBJICHa HA OCHOBE MOJOXEHUW M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BATENbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétom (dhenepaibHON pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanust yue6Horo npeamera «duzukay.

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHa HA OCHOBE IOJOXEHUWA M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yueToM (enepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U
KOHLETIUHU MpenoiaBaHus yueOHoro npeamera «Dusukay.

CopepxaHue mnporpaMMmbl MO (HU3MKEe HAOpaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYAIOMIMXCSA W OPraHU3alui0 H3yYCHUS
bu3NKM Ha NEeATeNbHOCTHOM OcHOBe. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpeamera B peanusauuud tpedoBanuiit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00yUYEHUs, a TAKXKe
MEXIPEIMETHBIE CBSI3W €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (u3uKe ycTaHaBIMBAET paclpeesieHre yueOHOro Marepuana
1o rojaM o0ydeHus (1o Kjaccam), ImpejiaraeT MpUMEPHYI0 MOCJIEI0BaTEIbHOCTh
M3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJACPXKAHUS H
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yJarouXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboYell MpOorpaMMbl IO YYEOHOMY IIPEIMETY .

®du3rka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JI€XKAaT B OCHOBE MPOIECCOB H
SBJICHUN, W3yYaeMbIX XHMHEH, Ouosiorued, acrpoHomuend u ¢GU3HIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYyYHYI) KapTUHY  MHpa,
MPENIOCTaBIsCT HaumOoJee SCHbIE OO0pas3Ibl MPUMEHEHHS HAy4YHOTO METoja
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

Onna w3 raaBHBIX 3a7a4 (DU3NUECKOro 0O0pa30BaHUS B CTPYKType OOIIEero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHON TPaMOTHOCTH H
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢Qusukun Ha 0a30BOM YpOBHE MPEIIONIaraeT OBJaJCHHE
CICAYIOINIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;



HHTCPIIPCTUPOBATL AAHHBIC KM HCIIOJIB30BATbh HAYYHBIC JOKA3aTCJILCTBA
I TIOJIYUYCHHA BBIBOIOBY.

enn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
ONpeJeNeHbl B KOHUENUWK MpernojaBaHus ydyeOHoro mnpeamera «Du3nka» B
oOpa3oBarenbHBIX oOpranusanusx Poccuiickoit ®eneparuu, peanu3yronmx
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOTPAMMBI.

Henu uzydyenust pu3nKu:

MpUOOpEeTeHUE HWHTEpeca W CTPEMJICHUS OOYyYaromuxcsi K HayIHOMY
M3YYCHHIO TPUPOJBI, PA3BUTHE HMX HMHTCIUICKTYaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIe TTO3HAHUSA B (HOPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupOBaHHE HAYYHOI'O MHPOBO33PECHHS KaK pe3yJibTara H3y4YeHUS
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHUNA O POJIM (HU3UKU IS PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymiei
po(eCcCHOHAILHOM TEeSITeIbHOCTH, CBA3aHHOW ¢ (DU3MKOM, MOJATOTOBKA K
JTanbHEHIIeMy 00yYSHHUIO B 3TOM HalpaBIICHUH.

JlocTKeHHE 3THX IIeJIeld MPOorpaMMbl MO (PU3WKE Ha YPOBHE OCHOBHOTO
o0riero o0pazoBaHus 00ECTICYNBALCTCS PEIICHUEM CIASAYIOIINX 3a/1a4:

npuoOpeTeHne 3HaHWM O JUCKPETHOM CTPOCHHMU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPUUYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpPETEHNE YMEHUN OMUCHIBATh U OOBSCHATHh (DU3UYECKUE SBJICHHS C
UCTIOJIb30BaHUEM TIOJTYUYCHHBIX 3HAHMW;

OCBOCHHME METOJIOB pEIICHUS IMPOCTCHUIINX PACUETHBIX 3amad C
UCTIOJIb30BaHUEM bu3IIecKuX MOJIeTIeH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOIOIATh IPUPOIHBIE SBICHUS U BBIOTHSITH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTAJbHbIC HCCIEIOBAHUS C
WCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHE TPUEMOB pabOTHl ¢ WHpOpMaIuel PU3NIECKOro COAepKaHUS,
BKJItOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTIKCHHUSX (PU3UKU, aHATTU3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO chepaMu TPoPECCUOHATLHOMN JIeSITEIbHOCTH, CBSI3aHHBIMU
C (u3MKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTHKCHUSIX (PU3HUECKON HAYKH.



OO01ee 4ncno 4acoB, peKOMEHIOBAHHBIX I U3y4YeHHs (DU3UKHA Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helen0), B 8 kiacce — 68
gyacoB (2 yaca B Heaemwo), B 9 kmacce — 102 uvaca (3 waca B HEHEI0).

[Ipennaraemslii B nporpamme 1no (Qu3uke nepedeHsb J1abopaTopHbIX padboT U
OTIBITOB SIBJISIETCSI PEKOMEHATENIbHBIM, YYUTENb JE€TaeT BbIOOp NpU MPOBEACHUU
7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYAJIBbHBIX OCOOCHHOCTEH
oOy4Jarommxcs, ClUcka 3KCIEPUMEHTANIbHBIX 3aJlaHul, MpeajiaraéMbIX B paMKax
OCHOBHOTO TOCYZapCTBEHHOTO 9K3aMeHa 1Mo (U3HKeE.



COAEPKXAHUE OBYUYEHUA

7 KIIACC
Du3nKa U €€ poJib B IO3HAHUM OKPY/KAKOLIEr0 MUPA.

@usnka — Hayka o mnpupone. SABneHuss npupoapl. OU3HNUYECKHUE SIBICHUS:
MEXAHUYECKUE, TEIUIOBBIE, JJIICKTPUUECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

®uznueckue BenuuuHbl. M3Mmepenue ¢Qusnyeckux BenuuuH. Dusmyeckue
npubopsl. [lorpenHocTs u3MepeHnii MexryHapoHasi CUCTEMa €AMHHUII,

Kak ¢wusuka u japyrue ecTecTBEHHbIE HAyKH HW3Yy4aloT MPUPOLY.
EcrecTBeHHOHAyYHBI METOJI TO3HAHUA: HAOJIIOJACHUE, MOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUMOTE3, O0BICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NUEeCKUX SBJICHUM C TIOMOIIBIO MOIeTIeH

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usuyeckue MpUOOPHI M MPOLETypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBHIM MPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OmnpeneneHue LEHbI IEIECHUS MIKaIbl U3MEPUTEIBLHOr0 Mpudopa.

2. HM3mepeHue pacCTOSHUM.

3. Hsmepenue oObéMa XHIKOCTH U TBEPOTO Tea.

4. OmnpeneneHne pa3sMepoB MajbIX TE.

5. M3Mepenue Temneparypbl MPU MOMOIIM KHUJKOCTHOIO TEPMOMETpa M

JlaTYuKa TEMIIEpaTyphl.
6. IIpoBeneHue uccienoBaHUs MO MPOBEPKE THIIOTE3bI: JANBHOCTh IMOJETA
apuka, MymeHHOro rOpU30HTAILHO, TeM O0O0Jibllle, YeM OOJIbIlle BhICOTA
My CKa.
IlepBoHaYaibHbIE CBEACHUA 0 CTPOCHUM BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pazMepbl. OMNbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBRA.

JBmxeHne uactuin BemecTBa. CBs3b CKOPOCTH JBWKEHUS YACTHI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue dYacTuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPABIX
(KpucTamim4eckux) Ted. B3auMocBsi3b MEXJy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M WX aTOMHOMOJICKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabGmronenune OpoOyHOBCKOTO JIBUIKEHHS.

2. HaGmonenue nuddysum.



3. HaGmiomenue ~ siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YAaCTUI] BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. OueHka JuameTpa aroMa METOAOM psAloB (C  MCHOJb30BaHUEM

dboTorpaduii).

2. OmnbITHI 10 HAOJIIOCHHUIO TETUIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUIJI MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

JIBH:KEeHMEe M B3aMMOeiiCTBUE TeJl.

Mexannueckoe IBHKEHME. PaBHOMEpHOE M HEPaBHOMEPHOE JIBHUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JBWXKEHUHU. PacyeTr myTu u
BPEMEHHU JIBUKCHMUS.

SlBnenue wHepruu. 3aKOH WHEpUHUH. B3auMoIencTBHE Tel Kak NpPUYMHA
U3MEHEHHsI CKOPOCTM [IBMXKEHMs Tel. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBSA3b IUIOTHOCTU C KOJIUMYECTBOM MOJIEKYJ B E€IUHUILIC
0o0BbEMa BEIECTBA.

Cwita Kak XapakTepucTHKa B3auMoaeucTBus Ten. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ NOMOMIBIO IMHAMOMETpPA. SIBI€HUE TATOTCHUS U CUJIa
TskecTd. Chila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOmelcTByromas cui. Cuia TpeHUs.
TpeHue CKOIBKEHNs U TPEHUE NOKOs. TpeHue B Mpupoae U TEXHUKE.

Hemoncmpayuu.

Hab6mrogenne MexaHnueckoro JIBUKEHUS TeTa.
N3mepeHne cKopoCTr NPSMOJINHENHOTO IBUKEHHUS.
HaGnronenue siBjeHUsI UHEPLIMH.

CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEIL.
CrnoxeHue cuJjl, HallpaBJICHHBIX 110 OJTHOM MPSIMOM.
Jlabopamopnsie pabomuol u onvimol.

1
2
3
4. Habmronenve n3aMeHeHUs] CKOPOCTHU MPH B3aUMOJICHCTBUU TEN.
5
6.

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JABWKEHUS (IIapUKa B KUIKOCTH,
MOJIEITH JICKTPUIECKOT'0 aBTOMOOMIISI M TaK Jajee).

2. OmpeneneHuie CpeHE CKOPOCTH CKOJNBKEHHsS OpycKa WM IIapuKa 0
HAKJOHHOM MIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPJIOTO Tea.

4. OmbITEI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTb pacTsbKeHUs (nedopMariym)
MPY>KUHBI OT MPUII0KEHHOMN CHUITBI.

5. ONBITBIL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBXKEHUSI OT
BEca Tejla U XapaKTepa CONMPUKACAIOIINXCS TTOBEPXHOCTEH.

JaBjeHne TBEPABIX TeJl, }KUIKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBIICHUS W yBEIMYCHUS JaBieHus. JlaBneHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT oObema, Temmeparyphl. [lepenaua maBieHwus
TBEPJIBIMU TEJIAMH, KUIKOCTAMU W razamu. 3akoH [lackans. [lHeBmMaTtuueckue
MalllMHbl. 3aBUCUMOCTb JABJIEHUS XKUJIKOCTH OT TIIyOuHBI. ['MIpocTaTuyeckuil
napajokc. Coobmaromuecs cocybl. ['unpaBnnueckue MEXaHU3MBbl.

Atmocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbBI CyllecTBOBaHUS
Bo3aymHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOI0 JABJIECHHS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubopsr 1151 u3MepeHus: aTMOCHEPHOTO JTaBIICHUS.

[elicTBue XUIKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxominaBanue.

Hemoncmpayuu.
3aBUCHUMOCTh AAaBJIEHUS ra3a oT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUIKOCTBHIO U Ta30M.

Coobmaromuyecst CoCyIbl.

['mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrst aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUJIBI OT 00BEMa MOTPYKEHHON YacTU
TeJa U INIOTHOCTU KUIAKOCTH.

PaBeHCTBO BBITAIKHABAIOMIEN CHIIBI BECY BHITCCHEHHOW JKHIKOCTH.

8. YcCIOBHE IJIaBaHUS TeJl: TUIaBAHUE WM MOTPYKEHUE Tel B 3aBUCUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJE OT 00bEMa MOTPYKEHHOM B
JKUJIKOCTh YaCTH TeJa.

2. OnpeneneHne  BBITAJIKHUBAIOWIEH CHIBL, JCHCTBYIOIIEH HaA  TeENoO,
MOTPYKEHHOE B KUJIKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUIIBI, JEMCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOLIECH CHUJIBI,
JEUCTBYIOIIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KUJIKOCTH.

5. KoncTtpyupoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
onpenesieHne e€ rpy30noabEMHOCTH.

PaGora 1 MOIIHOCTB. JHepPrus.

Mexanunudeckast pabota. MOLIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHMe mpaBWiIa paBHOBECHs pblyara K OJIOKY.
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«3omotoe mpaBmwio» MexaHukd. KoadduuumeHnt mnonesHoro neilctBus (nanee —
KII/I) npocthix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass odHeprus. KuHeTHYeckass W NOTEHIMalIbHAs DJHEPIUs.
[IpeBpaieHre 0OTHOTO BH/Ia MEXaHUYECKOW SHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS NMPU PAaBHOMEPHOM JBUKEHHM Tela

10 TOPU30HTAIIBHON TIOBEPXHOCTH.

2. HccnenoBaHue yclOBUM PaBHOBECHS pblyara.

3. Hzmepenue KIIJI HaKIOHHOM TIOCKOCTH.

4. M3ydeHune 3aKOHA COXPaHECHUS MEXAHUYECKON IHEPIHUU.

8 KUIACC

TenoBble sIBJICHHS.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKyJd. OINBITBI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKUHETHYECKOW TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO W Ta3000pa3HOTO COCTOSIHMI BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUJAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUHW MOJIEKYJISIPHO-KUHETHYECKOW TEOPUMU.
CmaunBaHu€e U KalWUISIpHBIE siBJICHUsI. TemioBoe pacliupeHue U CxKaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHIKECHUS
yactull. BHyTpenHss sHeprus. CnocoObl W3MEHEHUSI BHYTPEHHEW SHEPIUH:
Terionepeaaya u COBEPILICHUE paboTHhI. Bubt TeIIoNnepeaayu:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IIyYCHHUE.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMUYECKUX BEIIECTB. YJIElbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcauusa. Mcnapenue. Kunenue. YjenbHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHMUSI.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y I€JIbHAS TEIIOTA CTOPAHUSL.

[Tpununer pabotel TeroBbix naBurareneit KIIJ TtemmoBoro aBuratens.
TennoBple IBUTATENN U 3aLUTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHUS U MTPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HabGmrogenune OpOyHOBCKOTO JIBHKECHUS.



AR

L o N

10.
11.
12.
13.

Habmonenne nuddysun.

HabGmronenue ssBieHni cMaurBaHUsI ¥ KaITWIISIPHBIX SIBJICHUH.
HaOmroieHre TemioBoro pacmpeHus Tel.

N3meHeHne naBieHUs rasa Mpu U3MEHEHUH O0bEMA M HArpeBaHUU WIIU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTypsl.

Bunbl Tenonepenayn.

OxJtaxeHue Npyu COBEPIICHUH padOTBHI.

HarpeBanwne npu coBepiieHnH paboThl BHCIIHUMH CHUJIaAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habmaronenne kuneuus.

HaOnronenune nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Mopaenn TEIJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUSI.
OnbITHI 1O BHIPAIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel IO HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KHUIKOCTEH WU
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OAJJIOHE IIIPUILA.

OnbIThl, JNEMOHCTPUPYIOIIME 3aBUCUMOCTH JABIIEHUSA BO3AyXa OT €ro
00béMa M HarpeBaHUs WIIN OXJIAXKICHHS.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIIePaTyphI.

HaOnronenne wu3MeHEHHs] BHYTPEHHEH OSHEpPruu Tejla B pe3yJbTare
TeruIonepeaayr U paboThl BHCITHUX CHJI.

UccnenoBanue siBIEHUS TEIUIOOOMEHA IPH CMEIIMBAHWU XOJIOJHOW U
ropsiueu BOJIBI.

Omnpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  IIpHU
TEII000MEHE C HArPEeThIM METAUTMYSCKUM ITHIIMHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

OrnpeneneHue yaeabHOM TEIIOTHI IUIABICHUS JIbJA.

DJIeKTPU4YeCKHe U MATHUTHBIE SIBJICHUS.

OnekTpu3auus Ten. J[Ba poaa aleKTpUyYecKuX 3apsaoB. B3anmoneinicTBue
3apsDKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJAECHCTBHS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTH anekTpuueckoro mnoiia. IIpuHuun
CYHEPHO3UILIUU IEKTPUUECKUX TT0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUI 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsIa.

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUA DSJIEKTPUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSX U raszax.

Onektpuueckasg uenb. Cuma  TokKa.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBieHne NPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
Juii ydactka nenu. [locimemoBarenbHOE M NMAPAIIENBHOE  COEAMHEHUE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH dJEKTpUYECKOro TokKa. 3akoH Jlxoyns—Jlenua.
DnexkTpudecKue enu U NOTPEOUTENH NEKTpUUecKoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHuThl.  B3anmoneicTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnuTtHoe nosie. MarHuTHoe nosie 3eMJIM U €r0 3HAYCHHE IS )KU3HHU Ha 3eMJIE.
Omeir  Opcrega. MarHutHOEe IOJNE€  DIEKTPUUYECKOTO TOoKa. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA POBOJHUK C TOKOM.
DNEeKTpOJBUraTelib MOCTOSHHOTO TOKa. Vcmosib30BaHHME AIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apanes. fABnenue snekrpomMarHuTHOM MHAYKIuK. [IpaBuno Jlenna.
DIeKTpOoreHepaTop. CnocoOsl MOJTYy4YECHUS AIEKTPUUECKOU SHEPIUH.
DNEKTPOCTAHIIMK HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpU3anus Tel.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIEeKTpOCTaTUYECKAsA HHIYKIUSI.
3aKOH COXPAHEHUS IEKTPUUECKUX 3apsI0B.
[TpoBOTHUKH W TUSIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJIS.
M cTouHMKHM TOCTOSIHHOTO TOKA.
JlericTBUS DNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B AKUJKOCTH.
. ['a30BbIi1 pa3ps.
. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 21eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. PeocTtar 1 marazud cOonpoTUBIICHUM.
. B3anmoieiicTBrEe MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUS MMOJ0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

UccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHYKIIWH.

Omnertel @apajes.

3aBUCMMOCTh HAIpPaBIICHUS HWHIYKIAOHHOTO TOKa OT YCIOBHUH €T0
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o u k~ow

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHUIO JNEKTPU3AMM TEN WHAYKIUEH U TpH
COIPUKOCHOBEHUHU.

UccnenoBanre AEUCTBUS DJIEKTPUYECKOTO TOJISI HA TMPOBOJHUKH U
TDIIEKTPUKH.

COopka u npoBepka padOThI JIEKTPUUECKOMN 1IEMH MOCTOSHHOTO TOKA.
W3mepenne u peryJinpoBaHHUe CUIIBI TOKA.

N3mepenue u peryaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 PEe3UCTOp, OT
COIIPOTUBIICHUS PE3UCTOPA U HAMPSIKEHHS Ha PE3UCTOPE.

OnbITHI, JI€MOHCTPUPYIOIINE 3aBHCUMOCTb AIIEKTPUUECKOTO
COMPOTHUBJICHUS] TPOBOJAHMKA OT €ro JUIMHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HAMNPSHKEHUH TPU TMOCIEI0BATEIILHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHIbI TOKa MPHU NapaJlIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI 3IEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH  3JIEKTPUYECKOTO TOKa, BBIIEISIEMONH Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIO4Ky, OT
HaIIpSKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBatens.

HccnenoBanrie MAarHUTHOTO B3aMMOJIEUCTBHS TTOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHWTHOTO TIOJISI  ITOCTOSIHHBIX ~MAarHMTOB TP HX
OOBEMHEHUY U Pa3/CIICHUN.

HccnenoBanue eiCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTyIIKM C TOKOM M MarHuTa OT CWJbl TOKa M HaIlpaBJICHHS TOKAa B
KaTyIIKe.

18. MI3yueHue AeiCcTBUS MAarHUTHOTO TOJISL HA MPOBOJAHUK C TOKOM.

19. KoHCcTpyHnpoBanue u u3ydeHue padoThl 3J1E€KTPOABUTATEIS.

20. 3mepenue KII] snekTpoiBUraTeIbHOM YCTaHOBKH.

21. OnbITBl IO  HMCCEAOBAHUIO SIBJIEHUSI DAJICKTPOMATHUTHOM HMHAYKIIMU:
WCCIIEIOBAHUE W3MEHEHWW 3HAYEHUS] W HAIMPABJICHUS HWHAYKIHOHHOTO

TOKaA.
9 KUIACC

Mexanuyeckue siBJIeHHUS.

Mexannueckoe JABWKeHHe. MarepuanbHas Touka. (Cucrema OTcuéra.
OTHOCUTENBHOCTh MEXAaHHYECKOTO JBWXKEHHs. PaBHOMEpHOE MNPSAMOJIMHENHOE
nswxeHue. HepaBHomepHoe npsimosnmHenHoe ABrkeHUe. CpelHsass 1 MTHOBEHHAs
CKOPOCTb Tea IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyckopeHHOe mpsiMosinHeWHOe JBmkeHue. CB0OOOJHOE
nagenue. OnsiTel ['anuies.

PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH. Ilepuon m yvacrora oOpamieHus.
JInnerHasa v yriioBasi CKOpocTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepsbiii 3akoH HptoToHa. Bropoit 3akoH HeroTtoHa. Tperuii 3akon HeroToHa.
ITpuHIMII CYyNIEPIO3ULIUU CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHs CKOJIbKEHHUS, CHIIa
TPEHUs MOKOs1, IPYTUe BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TITOTEHHUS. Y CKOpEHHE CBOOOJHOIO
najgeHus. J[Bwxenne mianer Bokpyr Connua. IlepBas kocMmuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHOBecue marepuanbHOM TOYkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUVIEHHON OChIO BpalleHusi. MoMmeHT cuiibl. LleHTp TsixecTu.

Nmnynbec Ttena. M3menenune umiynbsca. Mmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE NBUKEHNE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cui TsDKeCTH, YIPYTOCTH,
TpeHusi. CBs3b dHEpruu U padboThl. [loTeHIManbHas SHeprus Teja, NOJAHITOro Haj
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxaTol npyxuHbl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW AHEPruu. 3aKOH COXPAHEHHSI MEXaHWYECKON
DHEPI'UH.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHUYECKOTo ABUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETA.
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8.
9.

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

CpaBHeHUE TyTel W TPAEKTOPUN ABUKEHUSI OJHOTO M TOrO XKe Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne cKOpoCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanre Npu3HaKOB PABHOYCKOPEHHOTO JIBUKECHUS.

Habmroienue nBU>KeHUs Tea Mo OKPYKHOCTH.

Hab6nronenne MexaHn4ecKuX sSIBIICHUN, TPOUCXOIAIINX B CUCTEME OTCUETA
«Temexkka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUM
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTb YCKOPEHUS TeJa OT MAacChl Tejla U JIEWCTBYIOIIEH HA HETO
CUJIBL.

HabGnronenue paBeHcTBa CUII IPU B3AUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

Ilepenaua umitysbca Ipu B3aUMOJIECHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre UMITYyJIbCa PU HEYTIPYTOM B3aUMOJICHUCTBUH.

CoxpaHeHHe UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTUBHOTO ABMXKEHUS.

CoxpaHeHre MEXaHUYECKON YHEPrUuu IPU CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKON SHEPTUH IIPU ABMKEHHUH TEJIA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

KoHncTpyupoBanue TpakTa Juisi pa3roHa W JalbHEUIIErO0 paBHOMEPHOTO
JIBIDKCHUS IIIAPUKA W TEJIEKKH.

OnpeneneHue cpelaHeil CKOPOCTU CKOJBXKEHHS OpyCKa WU JBUKEHUS
[IapyKa 1Mo HaKJIOHHOM IIOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH NMYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HauaJlbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIUW MPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSITCA KakK psii HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodpdunreHTa TPEHUs CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHUH Tela
M0 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue pabOTBl CHJIBI  YOPYrOCTH MpH  MOABEME TIpy3a C
MCIIOJIb30BAaHUEM HEIMOJABHKHOTO U MOBUKHOTO OJIOKOB.
11. I3ydyeHune 3aKkoHa COXpaHEHUS YJHEPTHUH.
Mexanuveckue K0Ja1e0aHUs U BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTePUCTUKH KOIeOaHUid: TIEpUoI,
4acToTa, aMIUIUTyAa. MareMaTH4ecKUil U NMpyKUHHBIA MasTHUKU. [IpeBpaiienue
SHEPTUU MPH KOJIeOATETHHOM JIBUKEHUU.

3aryxaromue  koneOaHus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJIHBI. (CBOMCTBAa MeXaHMYECKMX BOJH. IlpomonbHblE U
MonepeyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pPacnpoCTPAHEHUS.
Mexanunyeckue BOJIHbI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTh 3Byka M BbicOTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne koje0aHuii Tel MO JEWCTBHEM CHIIBI TSOKECTH U CHIIBI
YIPYTrOCTH.

Hab6mronenue konebanuii Tpy3a Ha HUTH U Ha TIPYKUHE.
HabGmronenue BRIHY)IECHHBIX KOJI€OaHUI U pE30HAHCA.
PacnipocTpanenue mpoJ10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKYCTUYECKHI pe30HAHC.
JIaﬁopamopmﬂe pabomul u onvimeol.
1. OmpeneneHue 4YacTOThl M MEpUOJa KoJeOaHWW MaTeMaTHYECKOro
MasiTHUKA.

2. Ompenenenrie 4acTOTHI U IEPHOJIa KoeOaHUii MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEPHOJIA KOJI€OAHUN MOABEIICHHOTO K HUTHU

rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU MEPHUOJIa KOJIEOAHUN MPYKUHHOTO MasTHUKA

OT Maccsl Irpysa.
5. IIpoBepka HE3aBUCUMOCTH TepHo/ia KojeOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoja  KoJeOaHHid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110JI¢ U JJIEKTPOMATHUTHbIE BOJIHBI.

DJEKTPOMArHUTHOE  MOJIE.  ODJNEKTpOMarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »ieKTpoMarHuUTHBIX BOJIH. lcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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OnekTpoMarHuTHasi npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOWJIBHOTO

TenedoHa.
CaeToBbIe SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounmku — ceera.  IIpsAmosmHEenHOe
pactpoctpanenue ceera. 3atmeHnus ConHua u JIynsl. OTpaxenue cBera. I1nockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpejaomiieHUs cBera. llonHOe BHyTpeHHee
OTpakeHHe cBeTa. Vcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPaKE€HUS B
ONTHUYECKHX CBETOBOIAX.

Jlunza. Xonm onydveir B JnuH3e. OnTuueckass cucrtema (Qoroanmapara,
MUKPOCKONIa M TeJjeckoma. ['Ja3 kak onTudeckas cucrema. bin3opykocTs u
JaJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B chnekrp. OmnbiTel HpetoToHa. CroxeHue
CIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.

[Ipenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xop nyuei B coOuparoniei JInH3e.

XO0J Ty4der B pacCEeMBAIOIIEH JINH3E.

[Tomy4yenune n300paxeHU# C TOMOIIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Mopensb riasza.

11. Paznoxxenue 6enoro cBera B CEeKTp.

12. [lomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa PA3HBIX IIBETOB.

Jlabopamopnvie pabomel u onvimol.

1. HccnemoBanue 3aBHCHUMOCTU yTJIa OTPAXKEHHSI CBETOBOTO Jiyya OT yrJja
naJIeHuUs.

2. M3ydeHue xapakTEpPUCTUK U300paKEHHUS MPEAMETA B TUIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOTO Jiyda OT yria
MaJICHUSI Ha TPAHUIE «BO3IyX—CTEKIIO».
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4. TlomydeHue n300pakeHHM ¢ TOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenue (HOKyCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cCOOMparoiei
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONBITBI MO BOCTIPHUSATHIO LIBETA MPEAMETOB MPH MX HAOIIOACHUU Yepes3
[[BETOBbIE (DUIIBTPHI.

KBanrtoBbIe siBJICHUS.

Omneitel Peseppopna u mnanerapHas Mozaenb aromMa. Mogenb atoma bopa.
Hcnyckanue u noranouieHue ceera atomoM. KBaHTel. JInHeHyaTbie CIEKTPBI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusi. CTpoeHre aTOMHOIO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl.  PaauoaxTtuBHbIE
npespamnenus. [lepron momypacmnaaga aTOMHBIX SAED.

AnepHble peaknuu. 3aKOHbl COXPAHEHUs 3apsA0BOr0O MU MacCOBOTO YHCEI.
OHeprus cBsi3M aTOMHBIX sfep. CBs3b mMacchl M SHepruu. Peakuuu cuHTE3a H
nenenus saep. Ucrounnku sneprun ConHua U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTHBHBIX W3JIyYEHUH HaA KUBBIE
OpraHU3MBbl.

Hemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CrHexTpsl pa3JIMYHbIX Ta30B.

3. CmekTp BoAOpoa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3HUPYIOLIUX U3ITYUEHUH.

6. Permcrpanus n3nydeHHs! IpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HabGmrogeHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HMccnepnoBaHue TpPEKOB: M3MEPEHHE DHEPTMM YaCTULBI [0 TOPMO3HOMY

nyTH (1o ¢poTtorpadusam).

3. W3mepenue paaroakTUBHOTO GoOHA.

IToBTOPHUTEIHLHO-00001IIAO U MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINKA MOAYJIb TIPEIHA3HAUYEH JJIsl CUCTEMATU3ALNU
u  0000IIeHUsT MPEIMETHOrO  COACpPKAHUSI U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (¢u3uKe I 00ydarouuxcs,
BBIOPABILIKX 3TOT yUYE€OHBIN MpeaMerT.

[Ipy n3ydeHUM AAHHOTO MOJIYJISI PEAIU3YIOTCS U CHUCTEMATU3UPYIOTCS BHUJIbI
JeSTeIbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEeYMBACTCS TOCTHKEHUE MPEIMETHBIX U
METaNpeJIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTBh: OCBOEHUE HAyYHBIX METOJIOB HCCIEHOBAHUS



SBJICHUM TPHUPOABl M TEXHHUKH, OBIAJCHUE YMEHUSMHU OOBSCHATH (HU3UYECKUE
ABJICHUSI, NPUMEHAS T[OJyYEHHbIE 3HAHWA, peElaTh 3aJayd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHEIE.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pa3feiia peanusyeTcs
32 CY4€T TOrO, UYTO OOydYaromuecs BBITIOJHAIOT 3aJaHus, B KOTOPBIX WM
MpeIaraeTcs:

Ha OCHOBE IIOJYYECHHBIX 3HAHUM pacro3HaBaTh W HAYYHO OOBSICHSTH
(dbuznYecKue SIBICHUS B OKPYKAIOUIEH MTPUPOJI€ U MOBCETHEBHON KU3HMU;

WCIOJIb30BaTh HAYYHBIE METOJIbI UCCIEA0OBAHUS (PU3NUECKUX SIBJICHUI, B TOM
YUCJIE IJIA POBEPKU TUIOTE3 U MOJTYUYEHUS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HayYHbIE OCHOBBI Han0oJiee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, MPAKTUYECKOTO HCITOIb30BAHUS PA3TUYHBIX UCTOYHHKOB
SHEPrMHU HAa OCHOBE 3aKOHA MPEBPALLCHUS U COXPAHEHUS BCEX WM3BECTHBIX BUIOB
SHEPIUHU.

Kaxnas w3 TeM JaHHOTO MOIyJs BKIIOYAET OAKCIEPUMEHTAIbHOE
uccienoBanue o0o0Iarmero xapakrepa. Moaynb 3aBepliaercs MPOBEICHHEM
JMATHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 00111er0 00pa3oBaHUsl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAIPABIICHO

Ha JIOCTHKEHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3ybTaTOB.

B pesynbrare nzydenus QuU3MKU Ha ypOBHE OCHOBHOTO O0IIET0 00pa3oBaHMUs

y oOyuarorierocs OyayT c(popMHUpPOBaHBI CIICIYIOMINE JTMIHOCTHBIC PE3yJIbTaThl B
YacTHu:

1) maTpMOTHYECKOr0 BOCIIMTAHUS:

- IPOSABJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOU
buznuecKkon HaAyKu;

- IICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJIEHUN OOILIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUIN
17370978

- OCO3HAaHHME BAXXHOCTU MOPATbHO-3THUYECKUX MPUHLHUIIOB B JEATEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCHPUSTHE ICTETHUYECKUX KAYeCTB (PU3NYECKON HAyKu: €€ TapMOHUYHOTO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSL:

- OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKM Kak MOIIHOIO HHCTpyMEHTa
NO3HAHUSI MHpPA, OCHOBBI PAa3BUTHS TEXHOJIOTMH, BaXKHEWILEH COCTaBIISIOLICH
KYJIBTYPBI;

- pa3BUTHE HAy4HOH JI0003HATEIBHOCTH, HMHTEpPEca K HCCIEIOBATEIbCKOM
NEeSATENBHOCTH;

5) ¢opvmupoBaHMs  KYJbTYPbl 3I0pPOBbS W  3MOUHMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHME IeHHOCTH Oe3omacHoro oOpa3a »KHW3HK B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBui OE30MaCHOrO TIOBEJACHHUS Ha
TpPaHCHOPTE, HA JIOpOrax, ¢ DJIEKTPUUYECKUM U TEIJIOBBIM OOOpPYJOBaHUEM B
JIOMAILIHUX YCIIOBUSX;

- chOpMHPOBAHHOCTh HaBBIKA pPEeQIICKCHUU, TPU3HAHWE CBOETO IpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- AKTUBHOE yyacTH€ B pEUIeHUH NPAaKTHYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alud, ToOpojia, Kpas) TEXHOJIOTUYECKOU U



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMHUX B TOM 4YHCIe H (PU3HUICCKUX
3HaHUM;

e - UHTEPEC K MPAKTUUECKOMY M3YUYEHHUIO podeccuit, CBSI3aHHBIX C (DU3UKOMT;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHCHTAlUsS Ha TPUMEHECHHE (U3MYCCKMX 3HAHWUM I pEIIeHUs 3a7ad B
o0JlacTh OKpy’Karoleld cpenapl, IUIAHUPOBAHHUS TOCTYNKOB M OIIEHKH HX
BO3MOJKHBIX TTOCJICACTBUHN VISl OKPY KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATLHOrO XapakTepa SKOJOTHMUYECKUX MpOoOIeM M MyTeu ux

pelieHus;

e 8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHAM COLHUAJBHOW M NPHUPOAHOI
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJEHCTBUU MPU BHINOTHEHUU UCCIAEIOBAHUN U
MPOEKTOB (HU3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
IpYTHUX;

e - TIOBBIIIEHHE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM duciie (popMyIupoBaTh
UJIeH, MOHATHSA, TUTIOTE3bI O PU3HUUECKUX 00BEKTaX U SABJICHUSIX;

e - oco3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00JacTH
(du3uKy;

e - IUIAHMPOBAHHUE CBOETO pA3BUTUS B MPUOOPETEHUH HOBBIX (DUIUIECKUX
3HaHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBIABIISATH B3aHMOCBS3HU MTPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIC C UCTIOJIb30BaHUEM (DU3UUCCKUX 3HAHUMH;

e - OIEHKA CBOMX JCUCTBUU C Y4YETOM BIUSHUSA Ha OKPYKAIOIIYIO CpEIy,
BO3MOXHBIX TJIOOAJIBHBIX MMOCIEICTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesymbraTte ocBOeHHS mporpamMmbl o (pH3MKE Ha YPOBHE OCHOBHOTO
oOrrero oopazoBanus y o0ydarornierocs: 0yayT copMupoBaHbl MeTanpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOINIUE T03HABATEIbHBIC YHUBEPCAIBbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISTHBHBIC
YHHUBEpPCaJIbHBIC yUeOHbBIE JICHCTBUS.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

Ba3oBble JijornuecKkue 1ecCTBUSA:
e BBISBIATHD U XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKU OOBEKTOB
(s1BNIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHHMS TS
0000IIIeHNS U CpaBHEHNS,

BBISIBIIATH 3aKOHOMEPHOCTH Y TIPOTUBOPEYHS B pacCMaTpUBAEMbIX (haKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUUMHHO-CJIC/ICTBEHHBIE CBSI3M TPU HU3YyYEHUU (U3HUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeIaTh BBHIBOJBI C HCIIOJIb30BAHUEM JICTYKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIIOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX
(bU3MYECKUX BEJIINYUH;

CaMOCTOATENLHO BBIOMPATh CHOCOO perieHus: y4eOHOW (u3nuecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUAHTOB pEIIeHHS, BHIOOp HamOoiee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBare/ibCKue J1eHCTBUA:

HCIT0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
MIPOBOJIUTH 1O CAMOCTOSITENIBHO COCTABIIEHHOMY TUIAHY OMBIT, HECIIOKHBIN
(GU3MYECKUN DKCIEPUMEHT, HEOOIbIIOE HCCIEA0BAHNE (PUIUYECKOTO
ABJICHUS,

OLICHWBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJIE€ UCCIIEIOBAHHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITeILHO (OPMYJIUPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOIO HAOIIOEHUS, OTbITA, HCCIIEOBAHUS;

IPOrHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKHX
MPOLIECCOB, a TAKXKE BBIIBUTAThH MIPEANOIO0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ unpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orbope WHPOPMAIMU WIH JAaHHBIX C yYETOM MPEJIOKCHHON yueOHOMH
(dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OpMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEICTABIICHNUS,

CaMOCTOSITENILHO ~ BHIOMpaTh ONTHMANbHYI (OpMy MpeacTaBlICHUS
uHQOpMAIMU W WUTFOCTPHPOBATh peIlacMble 3a7add  HECIOKHBIMU
CXeMaMH, TruarpaMMamMu, HHOU TpauKoi M MX KOMOWHAITHSIMH.

KoMMyHuUKaTHBHBIE YHHBEpPCaJIbHbIE Y4eOHbIE I1eCTBHS:

B Xoj¢ OOCYXJCHHS y4eOHOro MaTepuajia, pe3yiabTaToB J1ab0paTOPHBIX
paboT M MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKAAEMOU TEMBbI
BBICKA3bIBaTh WJCH, HAIlCJICHHBIC HAa pEIIeHWE 3aJadd M TOJICP’KaHHe
OJ1aroKe1aTeIbHOCTH OOIIEHHUS;

COIOCTAaBIIATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX YYaCTHUKOB
auaora, 0OHapyXKUBATh Pa3Iu4KMe U CXOJICTBO MO3UIIN;



BBIPAXKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIUYHO MPENICTABISATh PE3YIbTAThl BBITIOJIHEHHOTO (PU3NYECKOTO OMbITa
(PKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMAaTh W  HWCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM  H
WHIUBUIYyAIbHOW paboThl MpPU PEIIEHWH KOHKPETHOW (HU3UUECKOM
poOJIeMBI;

MPUHUMATH 1IEJIM COBMECTHOM NESATEIbHOCTH, OPraHU30BbIBATh JACHCTBUSA
no €€ JOCTI)KEHHIO: PACHPENeNsTh PpOJIH, OOCYyX AaThb MNPOLECCH U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh Pa0OTHI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIPABJICHUI0 WU KOOPJAWHUPYS CBOM JEUCTBUS C JPYyTUMU
YJI€HaMU KOMaH/bI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATENHHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOJICHCTBHSI.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMoopraHmannﬂ:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M yUYE€OHBIX CUTYalUSX, TPEOYIOIINX
ISt perieHus: GU3nuecKux 3HaHUM;

OpHUEHTHUPOBAThCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHUS  PEIICHUN
(vHIMBUAYyaTbHOE, TPUHATHE PEIICHUS B TPYIIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOATENLHO COCTABIISITh AITOPUTM pEllIeHUs (PU3NUECKON 3aaun WU
IUTaHa HMCCIIEAOBAHUSA C y4ETOM HMEIOLINXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH IIPEIIaraéMbie BAPUAHTHI PEIICHUH;
JieNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTp().]Ib, IMOIUOHAJIBLHBIN NHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpeyiaraTh IJIaH €€ U3MEHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKCHUS  (HEIOCTHIKCHHUS) PE3yJbTaTOB
JeSTEIBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHWCJIE B XOJI BBHINOJHEHUS
(U3UYECKOr0  HCCIENOBaHUS WM TPOCKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBIIMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIMOOK,
BO3HHUKIIUX TPYIAHOCTEW;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;

CTaBUTh €05 Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAYYHYIO TEMY, HOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTrOro;
MPU3HABATh CBOE MPABO Ha OIIMOKY MPH pPelIeHnH PU3NUECKHUX 3a1a4 WU
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.



INPEAMETHBIE PE3YJIBTATbHI

K xoHIy 00yueHus B 7 Kjacce peIMETHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TMOHATHA: (U3MYECKMEe UM  XUMUYECKHUE  SIBJICHUA,
HAOO/IEeHUE, DKCIIEPUMEHT, MOJENlb, TUIOTe3a, CAMHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHMS BemiecTBa (TBEpPIOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHHYEeCKOe JBUXKEHHE (PaBHOMEpHOE,
HEpPAaBHOMEpPHOE, TNPSIMOJMHENWHOE), TPACKTOPHs, PaBHOJECHCTBYIOIIAS
cuna, aedpopmanus  (ympyras, — IUIACTHYECKas),  HEBECOMOCT,
COOOIIAIOTNECS COCY/IBI;

paznuuath sABiAeHUs (AU(Qy3usi, TEMJIOBOE JABMKEHHUE YaCTHUIl BEIIECTBA,
paBHOMEpPHOE  JBW)KEHHE, HEpPaBHOMEPHOE JBW)XEHHE, HWHEpPIHS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPHABIX TEN C 3AKPEIUIEHHOM OCBIO
BpallleHus, Tepefada JaBJICHUS TBEPABIMH TEJIaMH, XHUAKOCTAMU U
razamy, arMocepHoe JaBl€HHE, IUJIaBaHUE TeJ, IPEeBpalECHUs
MEXaHUYECKOM PHEPruu) MO OMHCAHUI0 MX XapaKTEepPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (DU3HUECKOE SIBICHHUE;
pacrmo3HaBaTh TMPOSIBICHHE M3YYEHHBIX (U3MUECKUX  SBICHUN B
OKpY’>KalollleM MHupe, B TOM 4YHcle (U3NYECKUE SBICHHUS B MPHUPOJE:
OpPUMEPHI JIBIXKEHUSI C PAa3IMYHBIMU CKOPOCTSMH B KUBOW M HEKUBON
npupone, ACUCTBHE CUJIBI TPEHHs B TPUPOJIE W TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJCHHs Ha JKUBOW OpraHM3M, IJIaBaHUE PHIO, phIUard B
TeJe YeJIOBEeKa, IIPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a7]auy B yueOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN) PU3NYECKUX SIBJICHU;
OTKCHIBaTh M3yUYEHHBIC CBOIMCTBA TN M (PU3NYECKHUE SIBICHUSA, UCTIONIb3YS
¢dusnyeckue BeIMUMHBI (Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BpeMS,
NyTh, CKOPOCTh, CPENIHAS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC
Tena, CWJa TpEHUs, JAaBieHue (TBEPIOTO Tela, >KUIKOCTH, Tasa),
BBITAJIKUBAIOIIAs CUJIa, MEXaHWYecKass paboTa, MOIUIHOCTh, TUIEYO CHUJIBI,
MOMEHT CHJIbI, KO3()(QHUIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KUHETUYeCKas M TMOTEHIMaJbHAs SHEPrus), MpH ONHMCAHUU TPABUIBHO
TPakTOBaTh  (PU3MYECKHH  CMBICI  HMCHOJb3YyEeMbIX  BEIWYMH, UX
0003HAaYeHUs1 W EIUHULIBI (PU3NYECKHX BEJIUYMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIUYUHY C JIPYTUMH BEIHMUYMHAMU,
CTPOUTDH IpapUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUYMH;
XapaKTepu3oBaTh CBOWCTBA Tei, (U3MUECKUE SBJICHUS W TPOIECCHI,
WCIIOJIB3YSl TIpaBUJia CJIOXKEHUsI CUJl (BIOJb OJHOM MpsMOif), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, NIpaBWIO paBHOBECHUs pplyara (OJoka),
«30JI0TO€ MpPaBWJIO» MEXAHHUKH, 3aKOH COXpPAaHEHUS MEXaHMYeCKOH



DHEPTUH, TPU ITOM JaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alUCHIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;

OOBSACHATH (PU3UUECKUE SBJICHMS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluidi NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsSCHEHUE W3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3UYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3aJauyd B 1—2 JEUCTBUSA, MCIOJb3YS 3aKOHBI H
dbopmynbl, CBsI3BIBarONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHaIn3a
YCJIOBHSI 33/1a4M 3aIlKMChIBATh KPATKOE YCJIOBHE, MOACTABISTH (PU3NUECKUE
BEJIMYMHBI B (DOPMYJIBI M TPOBOAUTH PACUETHI, HAXOAWTh CIPABOYHBIE
JaHHbIe, HEOOXOAUMBIE NIl PEIICHMs 3a]a4, OLEHUBATh PEATUCTUUHOCTD
MOJIyYeHHOU (PU3NYECKON BETUIHHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh TMPU TOMOIIH
($U3HYECKUX METOJI0B, B OIMCAHUU MCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
NpeanojgoxkeHue  (TMmoresy),  pa3inyaTb W MHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaxXOJIWUTh OIMMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIBI 110 €T0 pE3yJIbTaTaM;

MPOBOAUTL OMBITHI 10 HAOMIOJAEHUIO (UBUYECKUX SBJICHUN WU
(dbuznyecknx CBOIICTB TEJ: bopmyIHpoOBaTH MPOBEPSIEMBIE
MIPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO 000y A0BaHHS,
3aMMChIBATh XOJ1 ONBITA U (DOPMYJIUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSHMS, BPEMEHH, MacChl Tela,
o0béMa, CUJIBl M TEMIEPATYpPbl C MCHOJB30BAHUEM AHAJIOIOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS TPUOOPOB C YUYETOM
3a/TAaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUH;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BEIUUHHBI OT
IPYroil ¢ WCHOJB30BAaHUEM MPSIMBIX HM3MEPEHHUM (3aBUCUMOCTH IyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHU JABUKECHHS TeJa, CHJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KauecTBa 00pabOoTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAJN CONPUKOCHOBEHUS TEJl, CUIIbI
YIOPYroCTU OT YJJIMHEHHUSI MPYXKUHBI, BHITAJIKUBAIONIEH CUIIBI OT 00bEMa
MOTPYEHHOW YacCTH TeJa U OT IUIOTHOCTHU KUIKOCTU, €€ He3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIyOWHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJ, YCJIOBUN paBHOBECHs pbluara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOTO0 HCCIEIOBAaHUA, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHHUS, CIENysl MPEeIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKHUX BEIWYUH B BUIE



NpeUIOKEHHBIX Tabnull U TpaduKoB, JAeJaTh BBIBOABI MO pe3yJibTaTaM
UCCIIEJOBAHMSI;

NPOBOJNTH KOCBEHHBIC H3MEpPEeHHs (U3HUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejla, CUia TPEHHS] CKOJIBKECHHUS,
JaBJIEHWE  BO3JyXa, BBITAJIKMUBAIOIIAs CHJIa, JecTByromas Ha
HOTpYXEHHOE B JKUJIKOCTh Te€NO, KOA((ULIUEHT MOJIE3HOTO JEeHCTBUS
IOPOCTBIX MEXaHWU3MOB), CIEeAys NPEIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUUCIISATH 3HAUEHNE UCKOMOW BEJIMYMHBI,

cOOJII0/1aTh MpaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ JabOpaTOpHbIM
000opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBHUS MPHUOOPOB M TEXHUYECKHX YCTPONCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIAIIINECS COCYAbl, OapoMmerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS! IIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmucaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOINPOBOJA, TUIPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpU3MYECKHUX ABJICHUM U HEOOXOJIMMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU s oOecrieueHnss 0€30MacHOCTH TpU oOpalieHuy ¢ mpudopaMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJICHHSI B OKPY’KaloIlEel cpeie;

OCYIIECTBIATh OTOOp HCTOYHUKOB HH(popmauuu B IHTepHere B
COOTBETCTBHH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAaHUW © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpMaIMIO, KOTOpas SBISIETCA MNPOTHUBOPEUYUBOM WM MOXET OBITh
HEJI0CTOBEPHOI;

WCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33JlaHUN HAYYHO-MOMYJISIPHYIO
JaUTEepaTypy  (QHU3UYECKOrO  COAEpKAHMS, CIPABOYHBIE MaTEpHAIIbI,
pecypcbl ceTu VIHTepHeT, BnaJeTh NpuéMamMi KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpazoBaHusi UHGOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIuu (HU3MUECKOTO COJEPKaHus, B TOM
yucie MyOJUYHO JeNaTh KpaTKue COOOLIEHHsI O pe3yibTaTrax MpPOEKTOB
WIM Y4YeOHBIX HCCIENOBAaHUM, IPU OTOM TPaAaMOTHO HCIOJIb30BaTh



W3YYCHHBIM TOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MPU BBITIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHUN pacrpeacisiTh
00sI3aHHOCTH B TPYIIIIE€ B COOTBETCTBUM C TOCTaBJICHHBIMU 3a/lauaMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJEKBAaTHO OLICHHUBATH
COOCTBEHHBIH  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMO/JICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOUIUX.

K xoHiy o0yuenus B 8 kjacce npeIMEeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

WCIOJIb30BaTh MOHSTHUA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BELIECTBA, KPUCTAIIINUECKUE U
aMmopdHble Tena, HACHIIIEHHBIM W HEHACHIIMICHHBIM map, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEpPrusi, TEIUIOBOM JIBUTATEIIb,
AJIEMEHTAPHBIN AJIEKTPUYECKUIN 3apsijl, JIEKTPUUECKOE TOJIe, TPOBOIHUKU
Y IADJICKTPUKU, TTIOCTOSHHBIN AJIEKTPUUYECKUIN TOK, MATHUTHOE TOJIE;
paznuuath SBJICHUS (TEIJIOBOE PACIIMPEHHE W CXKaTue, TeIulonepenaua,
TEIJIOBOE€ PABHOBECHE, CMAUYMBAHUE, KAlMJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Teronepeaaya (TETI0MPOBOHOCT, KOHBEKIIHS, U3JIy4eHue),
AIEKTPU3ALMs TeJl, B3aUMOJICCTBUE 3apANIOB, JECUCTBUS JJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICICTBUE€ MAarHWUTOB, JCHCTBHUE
MarHUTHOTO TOJIsl Ha TMPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHAsI MHTYKITUS)
M0 ONHUCAHUI0 UX XApPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacrio3HaBaTh IPOSBICHHE H3YYCHHBIX (U3WYSCKUX  SBJICHUH B
OKpY’)KarollleM MHpE, B TOM 4YHCiIe (U3UYECKUE SIBJICHUS B IPHUPOJIC:
MOBEPXHOCTHOE HATHXKEHUE W KANWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbl B mOpupone, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUYSCKUE
SBJICHUS B atMocdepe, dJISKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuin, Jpedd MOa0COB, pOJdb MAarHUTHOTO TOJS JJIS KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIICCTBCHHBIC CBOMCTBA (NMPHU3HAKH) (PU3HUECKUX
SIBJICHUH;

OMUCHIBATh U3yUYCHHBIE CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTIOIb3YS
(uznyeckre BENUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI SHEPTUsI, KOJTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJbHAs TEIUIOTa
IJIABJICHUsI, yJENbHAs TeIUIoTa IapooOpa3oBaHUs, yJeJIbHAas TeIioTa
CropaHusi TOIUIMBA, KOADQPUIMEHT TMOJE3HOr0 JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPsKEHUE, COIPOTUBIIEHUE IPOBOJIHUKA,
yAEIbHOE  CONpPOTUBIEHWE  BellecTBa, paboTa U MOUIHOCTb
ANEKTPUYECKOTO0  TOKAa), MpHU ONHUCAHUM MPABWIBHO TPAKTOBAThH
¢bu3nyecKuil CMBICT MCHOJB3YEMBIX BEIUYMH, 0003HAYEHHS] U €IUHULIBI
bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMHM BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHUE SIBICHUS M IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOpUH
CTPOEHHUS BEIlEeCTBA, NMPUHLHUII CYNEPHO3UIUU ToJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3aKoH OMa /11l yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs JHEPrud, IpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJTUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTEeMaTUYECKOe
BBIPAXKEHNUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHUEHTUPOBAHHOIO XAPAKTEPA: BBIABIISTH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYecKux
iaroB ¢ omnopod Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJauyd B 2—3 JEWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopmybl, CBsI3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCHOBUS 3aJladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUIsl peLIeHUs 3aJadd, BbIOMpAThb 3aKOHBI W  (HOPMYJIBI,
HEoOXOoquMble Al €€ pelIeHHs, NPOBOAUTH PACUYETHl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHUE (PU3NYECKON BEIMYMHBI C U3BECTHHIMU JAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOAOB, HCIOJNb3YSl OINHMCAHME HCCIEAOBAHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOIIOKEHUE, OLEHMBATh IPABWIBHOCTh IMOPsIKa
IIPOBEICHUS UCCIEN0BAaHMA, A€1aTh BBIBO/bI;

MPOBOJUTH OMbBITHI O HAOMIONECHUIO (PU3WYECKUX SBJICHUU WU
(U3HYECKUX CBOMCTB Tell (KaWUISIPHBIE SBJICHUS, 3aBUCUMOCTD JaBICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTU IpOLEcca OCTHIBAHUS U
HarpeBaHusl TMpU U3IYYEHHH OT IBETa M3JIydaromien (MOrJIONIaroNIeil)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPhI KUIKOCTH U
IUIOIAAN €€ TIOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWUMOJCHUCTBHUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3aldsl MArHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JACHUCTBUSA
MAarHuTHOTO TMOJIA Ha NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA D3JIEKTPOJBUTATENS IOCTOSHHOTO TOKa): (POPMYJIUPOBATH
IpOBEPsiEMbIE MPEANIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, ONMUCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHHUsS]  TEMIEpPaTrypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/lyXa, CHJbl TOKAa, HANpPSDKEHHS C HCIOJIb30BAHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYUKOB (DU3MUECKUX BEJIMYUH, CPAaBHUBATH
pe3yNbTaThl UBMEPEHUMN C YUETOM 33aJJaHHON aOCONMIOTHOM MOrPEIIHOCTH;
MIPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
ApPyrod C HCHOJb30BAaHUEM MPSMBIX HM3MEPEHHl  (3aBHCHMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJAM MONEPEYHOIO
CEUEHMSI U Y/EJIbHOIO COIPOTUBIICHUS BEUIECTBA MPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHHMK, OT HANpsOKEHHWs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATEIBHONO M NApaJIENbHOTO  COEIMHEHHM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs, Clenysl MNPeJIoKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yibTaThl MOJYYEHHOM 3aBHUCHUMOCTH B BHUAE TaOnull U rpaduKoB,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM MUCCIIEL0BAHMS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3UUYECKUX BEIMYUH (yAeJabHas
TEIJIOEMKOCTh ~ BEILECTBAa, COMPOTUBJIEHUE MPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBAaTh H3MEpPEHUs, COOMpATh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl NMPEUIOKEHHON MHCTPYKLUU, U
BBIUUCIISITh 3HAUEHUE BEJIMYUHBL;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000opyIOoBaHUEM;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX oOmucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIEpPMETD,
BOJIbTMETP, CUETUYMK JIIEKTPUUYECKOW SHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPHUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBJICHUM U HEOOXOAUMBIE
(du3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOopbl MO CXEMaM M CXEMaTUYHbIM pUCYHKaM (>KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl 3JIEKTPUYECKHX
LEenel ¢ MOCIeA0BATENbHBIM U MMAPAUIEIbHBIM COEIMHEHUEM DJIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS HJIEMEHTOB JIEKTPUUECKUX LIETIEeH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU JJIs1 oOecrieueHus: 0€30MacHOCTH NpU OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3J0POBbS M COOIIOACHUS
HOPM 3KOJIOTHUYECKOT0 IIOBEJEHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh TOUCK HHPOpMALMK  (PU3NYECKOTO0 COACpKAHMUS B
HNurepHere, Ha OCHOBE HMEIOUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOJHUTENbHBIX ~ MCTOYHUKOB  BBLACIATH HH(OpPMALUIO, KOTOpas
SBJISIETCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 33JJaHUN HayYHO-IOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOTO  COJAEp)KAaHMs, CIPABOYHBIE MaTEpHAaIbI,
pecypcsl cetu IHTepHET, BiIafeTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHGOPMAILIUU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE M KpPAaTKHUE YCTHBIE COOOIIEHMUS,
0000mass uHOpPMALMIO U3 HECKOJbKUX HMCTOYHUKOB (DU3NUECKOTO
COlEpKaHUs, B TOM 4YHUCJIE MyOJIMYHO NPEICTABIATh PE3YIbTaThl
IIPOCKTHOW WJIM UCCIEAOBATEIbCKOW IEATEIBHOCTH, IPU 3TOM I'PAMOTHO
UCIOJIb30BaTh M3YYEHHbI TMOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/JIaTh BBICTYIUICHHE NPE3CHTALNEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIAEAOBAHUN (PU3HUECKUX
MPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 3aJla4aMH, CIEIUTH 3a BBINOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIBbHOCTD TPYIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJIEVCTBHUE,
MPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHIry o0yueHus B 9 Kjacce nmpeMeTHbIC PE3YIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh MOHATUSA: CHCTEMa OTCuY€Ta, MaTepualbHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKCHHMS, AehopMaIius
(ympyras, mnjgacTU4eckasi), TpPEHHE, LEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KU, LEHTP TSHKECTH, aOCOJIIOTHO TBEPJOE TENO,
LEHTP TSHKECTH TBEPJOrO Tella, PaBHOBECUE, MEXAHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NalbHO30PKOCTD,
CHEKTPbl UCIYCKaHUS U TOTJIONICHUs, aibda, 0eTa- U raMMa-u3IydeHus,
M30TOIIbI, SiZIEpHAsi SHEPTeTHKA;

paznuuath SBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJUHEUHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE ABUKEHHE, CBOOOIHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



TeJ, peaKTUBHOE ABI)KEHUE, KojeOaTelbHOEe IBMKEHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBIXKEHHE, OTPA’KEHUE
3ByKa, NPSIMOJIMHEWHOE pacHpoCTpaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PAa3JI0KEHUE OEI0ro cBeTa B
CHEKTP M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JHUCIEPCHS CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOIrO CIIEKTpa
U3JIy4YEHHMsI) IO OMMCAHUIO UX XapaKTEePHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YYEHHBIX (U3MUECKUX SIBJICHUI B
OKpy>XaromeM Mupe (B TOM 4Yucie (pu3nyecKkue SBICHUS B TMPUPOJIE:
MPWINBBI U OTIIUBBI, ABMKEeHUE MaHeT COJTHEYHOU CUCTEMbI, PEAKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHAMHM, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B MPHUPOJAE, OMOJIOrMYECKOe IEHCTBHUE BHUJIUMOTO,
yabTPadUOJIECTOBOTO U PEHTTEHOBCKOTO U3JIYUYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHYECKUE JIy4Yd, PaJUOAKTUBHOE H3IIyUCHHE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAJAMOAKTUBHBIX U3JIyYEHUN Ha
OpraHu3M 4eJIOBeKa), MpHU ITOM NEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJIEATh CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKH) (PU3HUUYECKUX
SIBIICHUI;

OTKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
¢bu3nyeckue BENWYUHBI (CpEIHSsT M MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MepeMelleHue, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHS, CWia YNPYTrOCTH, CUja TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHUs, BEC Tela, HUMIYJIbC TeJa, HUMITYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAs JHEPrus Teda,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI YHEPTUsl CHKATOU
NPYKUHBI, KHHETHYECKas SHEpPrus, IOoJIHAasg MEXaHU4YecKash >SHEeprus,
NEPUOJ U YacToTa KoueOaHul, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, NIOKA3aTelb MPEIOMIIEHUSI CPEbl), TP ONMHUCAHUU
MpaBUIBHO TPaKTOBaTh (U3UUECKUN CMBICT MCIOJIb3YEMbIX BEIUYMH,
0003HAaYEHUs1 M EIWHULBI (PU3NYECKHX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOIME JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TpapUKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,
OPUHIUI CYNEPIO3UIHMH CWJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUSl MMITYJIbCA, 3aKOHBI OTPa)XEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOT0 U MacCOBOT'O YHCEI



IpU SJACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
[IaroB ¢ OMopod Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUI,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (Omuparolmuecs Ha cucrtemy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIINE (pU3HMUECKHE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHS 3aJaud 3alHChIBATh KPATKOE
YCIIOBHE, BBISBISATH HEIOCTAMOIINE WA U30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEHICHUS, TPOBOAUTH PACUETHI U
OLICHWBATh PEAJUCTUYHOCTh TOJYYEHHOrO 3HaueHus (Hu3nuecKoin
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEHINTh MPH TOMOIIU
(U3HYECKUX METOAOB, HCIOJNb3ySl ONHCAHHE HCCIEAOBAHMS, BBIIEIATH
IpOBEpsiEeMOE  TPEINOJI0KEHUE, OICHUBATh MPABWIBHOCTh MOpPSIKA
MPOBEICHUS]  UCCIIENIOBAaHUS, JIeaTh  BBIBOJIbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 OTBITOB,;

OPOBOAWTH OMBITHl MO HAOMIOACHUIO (DU3MYECKUX SIBICHUN WU
¢uznyeckux CBOWCTB Ten (M3y4deHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPryHU, 3aBUCUMOCTH TMepuoja KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MAJIbIX KOJ€OaHUH, NPAMOJIMHENHOE PacCpOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTpP, U3YYEHUE CBOMCTB M300paKCHUS B
MJIOCKOM 3€pKalie M CBOWCTB HM300pakeHMsl MpeAMeTa B coOuparoiien
JUH3e, HAOMIOJeHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IYYCHHUS):
CaMOCTOATENILHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0Opy/nOBaHUs, ONHUCHIBAaTH XOJ OINbITA W  €ro  pe3yjbTarshl,
(bopMyIUpOBaTh BHIBO/IBI;

MPOBOANTH MPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAYeHUE U3MepAeMON BENMUYMHBI ((POKYCHOE pPACCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNbHOTO IPHbOpa);

MPOBOJUTh KCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJb30BaHUEM TPAMBIX W3MEpPEHUl (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOW CKOpPOCTH, Mepuoja
KOJI€OaHU MaTeMaTu4ecKoro MasTHHKA OT JJWHBI HUTH, 3aBUCHUMOCTHU
yrjla OTpaK€HUs CBETa OT yIJla MaJeHUs U yrja MpeJoMJIEHUs OT yria



NajJieHus): IUIAHUPOBATh HCCIIEOBaHHE, CAMOCTOATEIbHO COOMpaTh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCHMOCTHU
(dbu3nYecKnX BEIWYUH B BUJE TaOMUIl M IpadUKOB, J€JaTh BBIBOABI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpenHss
CKOPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBH)KECHUH,
YCKOpPEHHE CBOOOJHOIO MaeHUsl, KECTKOCTb MPY>KUHBI, KOADPUIMEHT
TPEHHSI CKOJBKECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuo KojeOaHWi MaTeMaTU4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWia CcOOMparoIie JIMH3bL, PaJAMOAKTHBHBIM  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIIEeAYys MPEUIOKEHHON WHCTPYKIHUU, BHIYHCISATH
3HAUEHWE BEIMYMHBI U aHATU3UPOBATH MOJYYCHHBIC PE3YIbTaThl C YIETOM
3aJIaHHOM TOTPENIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000opyIOoBaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (DU3MUECKUX MOJENeH:
MaTepuaibHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, TUIAHETapHas MOJelbh aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX ONUCAaHUSA (B TOM YHCIE:
CIHUIOMETp, MOATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, pakKera,
9XOJIOT, OYKH, TMEPHUCKOI, QoToanmapaT, ONTHUYECKHE CBETOBOJHI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUW M  HEOOXOAuMble (pu3MUecKue
3aKOHOMEPHOCTH,

MCIIOJIb30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH M3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOIIECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMbl IS
MOCTPOEHUS U300PAKEHUI B IIIOCKOM 3€pKajie U cOOMparouieil JINH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOIO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B IMOBCEIHEBHOM
KU3HU U1l obecrieueHus: 6€30MacHOCTH MPU 0OpallleHHH ¢ IPUOopaMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUs 3MIOPOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHPpOpMauu (PU3NUECKOTO COJACPKAHUS B
HNuTepHeTe, caMOCTOSTENBHO (HOPMYIUPYS MMOMCKOBBIN 3alpOC, HAXOIUTh



MyTU ONpEeNIeHUs] JOCTOBEPHOCTH MOJyYeHHON MH(OpMalMU HA OCHOBE
MMEIOIUXCS 3HAHUU U JOIIOJHUTEIIbHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPHU BHIMIOJHEHUH YYEOHBIX 3a/IaHU HAY4YHO-TOIMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOIO  COJAEPKAHMs, CIPABOYHBIE MaTEpHAaIbI,
pecypcsl cetu MHTEepHeT, BilafeTh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MHCHbMEHHBIE M YCTHbIE COOOLIEHUSI Ha OCHOBE
MH(pOpPMAIMU W3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COAEpKaHUA,
nyOJIMYHO IPEACTABISATh Pe3yIbTaThl IPOEKTHOM MIIM UCCIIeI0BATENbCKON
NEATEIBHOCTH, IMPU O3TOM TIPaMOTHO  HCIOJb30BaTh  U3YYEHHBIN
NOHATUUHBIN anmapar M3y4yaeMoro paszfena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE Mpe3eHTalueil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuecTBO 9acoB
Ne HaunMeHnoBaHue pa3ieioB U TeM DJIeKTpOHHbIe (HM(pPOBbIE)
Kourpousbnsbie | IIpakTuyeckue
n/n NMPOrpamMMbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3znen 1. ®usuka n eé posib B IO3HAHUHU OKPY/KAKIIEr0 MUpa
1.1 ®dusuka - HayKa 0 IpUpoJIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 duzndyeckre BETUIHHEI 2 1 https://m.edsoo.ru/UDCTC8RJID
1.3 EcTecTBeHHOHAY4HBIN METO/ ITO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazneny 6
Pa3znea 2. [lepBoHayaibHbIE CBeIEeHUSI 0 CTPOCHUM BelllecTBA
2.1 CtpoeHue BelecTna 1 https://m.edsoo.ru/2SJ151M41
BHJKCHHE U B3aUMOJICHCTBHUE YaCTU
2.2 A A H 2 1 https://m.edso0.1u/ZXDKQLXCC
BEICCTBA
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2 https://m.edsoo0.ru/ONOVIXY 1K
Hroro no pazneny 5
Pa3nen 3. /IBu:keHHe U B3auMoO/AeiicTBHE TeJl
3.1 MexaHndeckoe JBHKECHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepuus, Macca, I0THOCTh 4 1 https://m.edsoo.rt/GXPU4MT5P
33 Cwta. Bunpl cun 14 1 2 https://m.eds00.ru/9RNDRUONW
Hroro no pazneny 21
Pasznen 4. /laBiienne TBEPABIX TeJl, JKHAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaya qaBneHust TBEPAIMU 3 https://m.eds00.ru/X0DW367P2




TCJI1aMU, )KXUAKOCTIAMH U ra3aMu

4.2 JlaBiieHME KUIKOCTH https://m.edsoo.ru/2MVXZ0KIL 4
4.3 ATMOcdepHOe TaBICHHE 6 https://m.edsoo.ru/T7134SXNO
4.4 ILCHCTBP,I.G FRHAROCTI H Tasa Ha 7 3 https://m.edsoo.ru/NFE6OY 8NK
Norpy’EHHOE B HUX TEJIO

Hroro no pazgeny 21

Pa3zgea S. Pabora 1 MOIIHOCTH. JHEPrust
5.1 Pabota u MmomHOCTh 3 1 https://m.edsoo.ru/75LMREDY 1
5.2 IIpocTteie MexaHU3MBbI 5 1 https://m.edsoo.ru/504NQXKX9
5.3 Mexanu4deckasi SHEpPTrus 4 1 https://m.edso0.ru/G30454EMT

Hroro no pazneny 12

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME




8 KUIACC

KoaunuyecrBo yacos
HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (LM(ppOBbIE)
Ne n/mm KoHTpoJbHbI IIpakTHYeckue
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
e padoThI padoThI
Pa3pen 1. TerioBblie IBJICHUSA
1.1 CtpoeHure 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TeruoBbie poliecchl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Pa3nes 2. DiieKTpHYecKHe H MATrHUTHbIE SIBJICHUS
DNeKTpUYECKUe 3apsibl. 3apsKEHHbIE
2.1 P P UI[ P 7 1 https://m.edso0.ru/R4QORCTQ4
Tela U UX B3aUMOJECHCTBUE
2.2 [TocTOsTHHBIN 2EKTPUYECKANA TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbIE SIBIICHHS 6 1.5 https://m.edsoo.ru/BULAFRBRA
24 DneKTpOMarHuTHas MHAYKIHS https://m.edsoo.ru/7QODSEL 15
Hroro no paznemny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[TPOI'PAMME




9 KUIIACC

KosmuecTBo yacos
HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (HM(ppPOBbIE)
Ne n/mm KoHTposbHbI IIpakTH4eckue
NPorpamMMmsblI Bcero o0pa3oBaTe/bHbIE PeCypChl
e padoThI padoTsbl
Pa3zgen 1. Mexannueckue siBJICHUSA
MexaHudecKoe ABHKEHUE U CTIOCOOBI €T
1.1 A 10 1 https://m.edsoo0.rt/CEOGHRGTL
OIUCaHUS
1.2 B3aumogeiicTBue Ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3zgen 2. Mexanndeckue KoJ1e0aHus U BOJHDBI
2.1 Mexannueckue KoyeoaHus 7 3 https://m.edsoo.ru/S5VIGSAI3
2.2 MexaHnuyeckue BOJIHBL. 3BYK 1 3 https://m.edsoo.ru/DHIJG8AS50
Hroro no pazneny 15
Pasnen 3. DieKTpoMarHuTHOE MoJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
DIEeKTPOMarHuTHOE TOJIE U
3.1 P 6 2 https://m.edsoo.ru/DT98BSEY0
ANEKTPOMArHUTHBIE BOJIHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE ABJIEHUSA
4.1 3aKOHBI paclpoOCTPaHEHHUS CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI ¥ oNTHYEeCKHE TPUOOPHI https://m.edsoo.rut/20WNYKRX1
43 Paznoxxenune 6eoro cBera B CIIEKTP 2 https://m.edsoo.ru/2Z5AHODTO
Hroro no pazgeny 15




Pa3gen 5. KBaHTOBBIE SIBJICHUS

Hcnyckanue v MOrIonieHue cBera

5.1 4 1 https://m.edsoo.ru/BKSE4AQQS8
aTOMOM
5.2 Ctpoenue aTOMHOTIO s/ipa 6 1 https://m.edsoo.ru/U3WX2R6IB
53 SnepHbie peakuuu 1 https://m.edsoo.ru/TMMVYO9VSF
Hroro no pazgeny 17
Pa3zgea 6. [loBTopuTE1bHO0-000011A0IMH MOYJIb
I1 600
6.1 OBTOPEHIE 1 ODODICHHE conepant 9 2 https://m.edsoo.ru/ JKQXVI8BE
Kypca Qu3uku 3a 7-9 xmacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB ITO 102 27

[NPOTPAMME




INIOYPOYHOE IINTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTtpoibHble
padoThbI

IIpakTH4eckue
padoThbI

JlaTa
HU3YYeHH
s

DJIeKTpOHHbIe U (ppoBbIe
o0pa3oBaTe/bHbIE PeCypChl

dusuka — HayKa 0 IpUPOJE.
SBnenus npupoasl. Gusnyeckue
SIBJICHUS

https://m.edsoo.ru/35YPBIWS5K

MeX&HI/I‘leCKI/IC, TCIIJIOBBIC,
QJICKTPHUYICCKUC, MAIHUTHBIC,
CBCTOBLIC, 3BYKOBLIC SABJICHUA

https://m.edsoo.ru/116U531L.6H

dusnueckre BEINYNHEBI U UX
U3MEpeHue

https://m.edsoo0.ru/6ZYFTFPA7

Ypoxk-uccienoBanue
"N3mepenue TemnepaTypsl Ipu
TTOMOIIIX JKUIKOCTHOTO
TEPMOMETpPA U JaTYHKA
TeMmeparypbl"”

https://m.edsoo.ru/VQGCNEIMP

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKH U3Y4aIOT
npupoy. EcrecTBeHHOHAayYHBIN
MeTo no3Hanusg. Onucanue
(bu3NYECKUX SIBJICHUH C
ITOMOILBIO MOJIEIIEH

https://m.edsoo.ru/3LPP2HPX2

VYpok-uccnenosanue "[Iposepka
TUIIOTE3EI: JaJIbHOCTE IOJIETA
IapuKa, NymEeHHOTO

https://m.edsoo.ru/9YLZITEMU




TOPU30HTAIBLHO, TEM OOJIBIIIE,
4yeM OOoJIbIIe BhICOTa IMycKa'

Crtpoenue BemiecTBa. ONBITHI,
JI0Ka3bIBAIOMINE TUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/FSPU40LYR

JIBH>KEHUE YacTUIl BELIECTBA

https://m.edsoo.ru/HQ31SN1F3

Ypok-uccinenoBanue «OnbITh O
HaOII0IEHUIO TETUIOBOTO
pacUIMpeHus Ta30B

https://m.edsoo.ru/FT87UNTLS

10

ArperaTHLIe COCTOsSAHUA
BCIICCTBA

https://m.edsoo.ru/STRDWACXM

11

B3anmocBsa3p Mex1y
CBOMCTBAaMH BEIIIECTB B pa3HBIX
arperaTHBIX COCTOSIHHSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHBIX COCTOSTHHI BOJIbI

https://m.edsoo.ru/AWMI1DBI48

12

MexaHudeckoe IBIKECHHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
NIBIDKEHHE

https://m.edsoo.ru/3W6CCIHBI1

13

Ckopoctb. Enunuiiel ckopoctu

https://m.eds00.ru/29GPTJAKL

14

Pacuer iyt u BpeMeHH
JBUYKEHUS

https://m.edsoo.ru/PVHMNWAUA

15

WNuepuusd. 3akoH UHEPIUH.
BzaumopeiicTBue Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBMDKCHUS TET

https://m.edsoo0.ru/KX5510IBX

16

IInotHOCTH BemectBa. Pacuer

https://m.eds00.ru/0S71X3DPS




Macchl ¥ 00BbeMa Tejia 110 €ro
IUIOTHOCTH

17

Jlaboparopuas padota
«Omnpenenenne MIOTHOCTH
TBEPAOTO TEIa»

https://m.edsoo.ru/OH22PX7CX

18

Pemmenue 3agay o reme
"TTmoTtHOCTE BemecTra"”

https://m.eds00.1u/5S0DYVYG49

19

Cuna Kak XapaKTepucTUKa
B3auMozeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGoparopnas pabota
«3yueHne 3aBHCUMOCTH
pactsbxeHus (nedopmariin)
NPY>KUHBI OT IPUIOKEHHON
CHJIBI»

https://m.edsoo.ru/PXXW6DHXE

21

SIBnenune tarorenus. Cuina
TSHKECTH

https:/m.edsoo.ru/OCWIXFNQE

22

CBs3b MEKy CUJION TSKECTH U
Maccoii Tena. Bec Tena.
Pemrenne 3amad mo teme "Cuia
TsDKeCTH"

https://m.edsoo.ru/8PZHPV1Y]J

23

Cuna TsKecTH Ha Jpyrux
maHerax. Gusnueckue
XapaKTePUCTUKH TUTAHET

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenue cuit. JlunamomeTp

https://m.edsoo.ru/IT1IZGKCKH

25

Bec tena. HesecomocTh

https://m.edsoo.ru/UAO1SQ8RE

26

Cnoxenue ABYX CHUJI,
HaIlpaBJICHHBLIX I10 O,HHOﬁ

https://m.edsoo.ru/L6SNUZVZSY




npsMoii. PaBHonielicTByommas
CHII

27

Pemenue 3amgau no reme
"PaBHoneiicTByromias cui"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKOJIbKEHUs U TPEHUE
nokosi. Tpenue B ipupone u
TEXHUKE

https://m.edsoo.ru/TAIEOSMMH

29

JlaGopatopHas pabota
«M3y4yeHune 3aBUCUMOCTH CHJIBI
TPEHUS CKOJIBKEHUS OT CHJIBI
JaBIICHUS U XapaKTepa
COIPHUKACAIOLINXCS
[MOBEPXHOCTEI»

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3anau Ha onpenenexHue
PaBHOJECUCTBYIOLIEN CUJIIBI

https://m.edsoo.ru/5YY23XXSD

31

Pemenne 3agad mo temam: «Bec
tenay, «I'paduaeckoe
n300pakeHue crin», « CHIIBDY,
«PaBHOEUCTBYIOIIAS CHAIDY

https://m.edsoo.ru/T9V639RZF

32

KontponbHas paboTa mo TeMam:
«MexaHn4ecKoe IBHIKCHHEY,
«Macca, IIIOTHOCTRY, «Bec
tenay, «I['padpuaeckoe
n3o0pakeHue crny, « CUIbDy

https://m.edsoo.ru/P4ROSWE4D

33

JaBnerne. Crioco0bl
YMEHBIICHUS U YBEITNICHHS
JaBJICHUS

https://m.edsoo.ru/25TVM1FDL

34

JlaBrienue ra3a. 3aBUCUMOCTh

https://m.edso0.1ru/544YMX9WR




JaBJIEHUs ra3a oT 00bEMa,
TEeMIIEPATypPhI

35

Ilepenava naBineHus TBEPABIMU
TCJIaMU, ) XKUJAKOCTIAMU U Ira3daMu.
3axoH [lackans

https://m.eds0o0.ru/CG5POSNWO

36

JlaBiieHUE B KUJKOCTH U Ta3e,
BBI3BAHHOE JIEVICTBUEM CHUJIBI
TSKECTH

https://m.edsoo.ru/K7T1219UC

37

Pemenue 3agau o teme
«JlaByieHHE B KUJIKOCTH U Ta3e.
3akoH [lackas»

https://m.edsoo.ru/UHHC5RB6W

38

CooOmraromuecs cocyabl

https://m.edsoo.ru/7HDBMDHR2

39

I'mapaBauyeckuit mpecc

https://m.edsoo.ru/67X21L.F396

40

Manowmerpsl. [TopmHeBon
JKMIKOCTHBIN HacOC

https://m.edso0.ru/5G846G718

41

AtMmocdepa 3emnu. [Tpuannbl
CyILLIECTBOBAHUS BO3YIIHON
000109kH 3eMitd. 3aBUCHMOCTh
aTMOC(EpHOTO JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPsI

https://m.edsoo.ru/DRQ6ZPW 1M

42

Bec Boznyxa. AtmocdepHoe
JaBJICHHUE

https://m.edsoo.ru/PYRNEDISY

43

W3mepenue armochepHoro
nasnenust. OnsiT Toppruenau

https://m.edsoo.ru/2183TIPD4

44

3aBUCUMOCTH aTMOC(HEPHOTO
JaBIICHUSI OT BBICOTHI HAJl
YpOBHEM MOPSI

https://m.edsoo.ru/YWIFWMZIJ

45

BapomeTtp-anepoun.

https://m.edsoo.ru/ WBNXTP7GR




ATtMocdepHoe 1aBiIeHHE HA
Pa3INYHBIX BBICOTAX

46

Pemenne 3agad mo teme
"ATMocdepHoe naBieHue"

https://m.edsoo.ru/YWVWL5TA1

47

JlelicTBue ®UIKOCTH U ra3a Ha
IIOTPY>KEHHOE B HUX TEIO.
ApxumenoBa cuia

https://m.edso0o0.ru/SMG9FR466

48

JlaGopatopHas pabota
«OrmpeneneHne BHITATKUBAIOIICH
CUJIbI, ICVCTBYIOILEH HA TENO,
MOTPY>KEHHOE B JKUIAKOCTH

https://m.edsoo.ru/7U40IDLK2

49

Jlaboparopnas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tela B BOJIE OT 00b&Ma
MOTPY>KEHHO! B JKUIKOCTh YACTH
Tenay

https://m.edsoo.ru/OUOBGKKSW

50

IInaBanme Texn

https://m.edsoo.ru/UMAE9Q10Y

51

JlabopaTopHas pabota
"KonctpyupoBaHue apeoMeTpa
WM KOHCTPYHUPOBAHUE JIOJKU U
ompeJieNieHue e€
rpy30n0abEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3amgad no remam:
«IlmaBanue cynos.
Bo3znyxomnaBanuey, «JlaBnenue
TBEPJBIX TEJ, )KUJIKOCTEH U
ra3oB»

https://m.edsoo.ru/R7VHLA60Q

53

Mexanudeckas pabora

https://m.edsoo.ru/1 YIR6J7L5




54

MomntHocth. EquHunb!
MOIIIHOCTH

https://m.edsoo.ru/4UUXIHR1X

55

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IPH
noabEMeE 1o JecTHuie"

https://m.edso0o0.ru/GDB065558

56

IIpocTsie MexaHu3MBbl. Phryar.
PaBHOBecue cun Ha peiuare

https://m.eds00.ru/8YRUOUGS2

57

KonTponbnas pabota mo teme
«/laByieHME TBEPBIX TEI,
JKUIKOCTEHN U ra3oBy /
Bcepoccuiickas npoBepodHast
pabota

https://m.eds00.ru/DWLOWQXQZ

58

PesepBHylit ypok. Pabora ¢
TEKCTaMu 110 TeMe «JlaBiaeHue
TBEPABIX TEJ, )KUAKOCTEU U
ra3oB» / Beepoccuiickas
poBepouHas paboTa

https://m.edsoo.ru/RFCSYBI9F8

59

Peruaru B TexHuKe, OBITY U
npupoe. JlabopatopHas pabora
«HccnenoBanue ycioBun
pPaBHOBECHS pblyara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenne 3aJ1a4 110 TCMC
«YcnoBus PAaBHOBCCHUA pblYara»

https://m.edsoo.ru/6 AXDHFS8N

61

Koadpunuent nonesnoro
JNEUCTBUS MEXaHU3Ma.
JlabopaTopHas pabota
«3mepenue KII/ HaknoHHOM
TIOCKOCTH

0.5

https://m.edsoo.ru/4AYEYZDMW




62

Pemrenue 3amad mo reme
"Pabota, momHOCTH, KITJT"

https://m.edsoo.ru/VF5XBQLVS

63

Mexanndeckas dHEprus.
Kunernueckas u noTeHIMaAIbHAS
SHEPTHUs

https://m.edsoo.ru/3HQE7HOYK

64

3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUU

https://m.edsoo.1ru/46Y227ZPME

65

YPOK-3KCIIEPUMEHT IO TEME
"DKcCnepUMEHTaIbHOE
OIIpeICIIEHUE U3MEHEHMUS
KUHETUYECKON U
MOTEHI[MATBHON SHEPTUU TPU
CKaThIBaHUM TeJa [10 HAKIIOHHON
IJI0CKOCTH"

https://m.edsoo0.ru/SM7E7YTZC

66

KonTponbnas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTUSDY

https://m.edsoo0.ru/AECZ9T7EC

67

PesepBHbIit ypok. PaGora ¢
TEKCTAMH II0 TEME
"MexaHnueckoe IBKeHue"

https://m.edsoo.ru/MJJPGGSA3

68

PeseprHbIii ypok. PaGora ¢
TekcTaMH 1o TeMe "PaboTa.
MouHocTtb. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12




8 KUIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acos

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3YYeHH
s

DJIeKTpOHHbIe U (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

OCHOBHBIE TTOJIOKCHUS
MOHGKyanHO—KHHGTH‘IGCKOﬁ
TCOPHUU U UX OIBITHBIC
MMOATBCPKACHUA

https://m.edsoo.ru/10BIEJ8GQ

Macca u pa3mep aTOMOB 1
MOJIEKYT

https://m.edsoo.ru/OMIN4E3EH

Mopenu TBEPOTO, KUJIKOTO U
razo000pa3HOro COCTOSTHUMN
BEIIIECTBA

https://m.edsoo.ru/HVW3IWMRAS

OO®bsicHEHHE CBOICTB TBEPAOTO,
JKUJIKOTO U Ta3000pa3HOTo
COCTOSIHUI BEIlIeCTBAa HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU

https://m.edsoo.ru/DJYTZQHS&3

Kpucranmnmaeckue u amopHbie
Tena

https://m.eds00.ru/8G73PVM40

CMaunBaHue u KalmnJIISIPHOCTD.
HOBerHOCTHOG HaTsXKCHUC

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

TenoBoe pacuimpeHue u
ckarue

https://m.edsoo.ru/I3N30OKS8L

Temnepatypa. CBs3b
TEMIIEPATYPbI CO CKOPOCTHIO
TEIUIOBOTO JIBM)KEHUS YaCTHUIL

https://m.edsoo.ru/5XSV6F15B




Bayrtpennss sueprusi. CriocoObl
M3MEHEHUsl BHyTpEHHEH 3Heprun

https://m.edsoo.ru/BBVCI9MH6

10

Buae! rerionepenaun

https://m.edsoo.ru/WF4J3070P

11

Ypoxk-koHpepeHuus
"IIpakTHUecKOe UCTIOIB30BAHUE
TETUIOBBIX CBOMCTB BEIIECTB U
MaTEepUajoB B LIETAX
sHEeprocoepexeHus"

https://m.edsoo.ru/UU910QFZW

12

KonudecTBO TEIITOTEL. VY nenpHas
TCIINIOEMKOCTD

https://m.eds00.1ru/88291DDIZ

13

VYpaBHEeHHE TEIIOBOro OanaHca.
TennooOMeH U TemoBoe
paBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTtopHnast pabota
"UccnenoBaHue SABJICHUS
TeIJI000MeHa MPH CMEIIMBAHUT
XOJIOJTHOM U ropstaeit BOAbI"

https://m.edsoo.ru/FR2N6N5SGV

15

PacueT konmdecTBa TEIJIOTEHI,
HEO0OXOAMMOTO JIJIsi HarpeBaHUs
TeJa ¥ BBIICTSIEMOTO UM TIPH
OXJTAXKICHHH

https://m.edsoo.ru/JSMRA1APW

16

JlaGopaTtopHnast pabota
"OnpeneneHue yaeabHOU
TETJIOEMKOCTH BemecTBa"

https://m.edsoo.ru/401T1ZJAH

17

DHeprus ToIMBa. Y aenbHas
TEIJIOTa CTOPAHUS

https://m.eds00.ru/683AIXYWS8

18

[InaBneHue u OTBCPACBAHUC
KPpUCTAJINIMICCKUX TCJI.

https://m.edsoo.ru/JHE5SA1PJF




YV nenpHas TEII0Ta MIaBICHUS

19

JlaGopaTtopHnast pabota
"Onpenenenue yaeabHOMU
TETUIOTHI TUIaBJICHUS JIbaa"

https://m.edsoo.ru/LCOQXVHGHD

20

[TapooGpa3oBanue u
KoHeHcauus. Mcnapenue

https://m.eds00.1u/CQG4DQKML

21

Kunenwue. Y nenpHas Terora
napooOpa3zoBaHUs U
KOHJIEHCAllUU. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUS OT
aTMOC(EpHOTO AaBICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BrnaxHocTs Bo3ayxa.
JlaGopatopHas paboTa
"OnpeneneHre OTHOCUTENbHOM
BIIQXKHOCTH BO3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenne 3a/lav Ha OIIPCACIICHUC
BJIAJKHOCTH BO3J1yXa

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHLIMIIBI paOOTHI TEMIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO
CTOpaHus

https://m.edsoo.ru/6BKWSWYG6

25

KII/] TenmoBoro aBuraresns.
TertoBble JBUTaTENIN U 3aLIATA
OKpYXaroIiel cpeabl

https://m.edsoo.ru/UJA3IDRDOH

26

3aKOH COXpaHEHHUS U
[pEBpALECHUs SHEPTUHU B
TCIIOBBIX IpoHeccax

https://m.edsoo.ru/B1IKX6RPQ9

27

IToaroroBka Kk KOHTPOJIBHOMI

https://m.eds00.ru/9AQ53CC7C




pabote 1o Teme "TermoBsie
sBieHud. MI3mMeHeHue
arperaTHbIX COCTOSIHHUI
BenrecTna"

28

KonTponbhas pabota no teme
"TennoBble SBJICHUA.
W3meHenue arperaTHbIX
COCTOSIHMI BemecTna'

https://m.edsoo.ru/0X03133KU

29

Onektpuzanus Ten. [[Ba pona
IEKTPUICCKUX 3aPSIOB

https://m.edsoo.ru/9E8SKDQMD

30

Ypok-uccnenoBanue
"JnexkTpu3zanus T’ UHAYKIHeH
U TIpY CONPUKOCHOBEHUH"

https://m.edsoo.ru/JALQFK67]

31

BzaumopencTue 3apsyKeHHBIX
ten. 3akoH Kynona

https://m.edsoo0.ru/LIJCQZZS9

32

DIIEKTpUYECKOE TTOJIE.
HampsbxkenHocTh
3nekTpudeckoro noiis. [punnun
CYHEPIO3UINH JIEKTPUUECKUX
nosjeun

https://m.eds00.1u/N79CZGZ1]

33

Hocurenu snekTpudeckux
3apsiIOB. DJIEMEHTApHBIN 3apsi/l.
Ctpoenue aToma

https://m.edsoo.ru/AFOIKADMV

34

HpOBO}IHI/IKI/I N JUDJICKTPHUKH.
3aKOH COXpaHEHUs
JIEKTPUUYECKOTO 3apsiia

https://m.edsoo.ru/U8JR991PB

35

Pewenne 3ana4 Ha mpuMeHeHne
CBOICTB 3JIEKTPUUYECKUX 3aps]I0B

https://m.edsoo.ru/SXWWOSWJ5




36

DJIEKTPUYECKUI TOK, YCIOBUS
ero cyuiectBoBanus. Vlctounuku
AIEKTPUYECKOTO TOKa

https://m.edsoo.ru/ISIMP3J3M

37

JIeficTBHS 2IEKTPUYECKOTO TOKA

https://m.edso0o0.ru/Q8WUTCKVT

38

VYpok-uccnenosanue "JleiictBue
AIEKTPUYECKOTO MOJIs Ha
MIPOBOJIHUKH U TUAJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

SJICI(TpI/ILICCKI/Iﬁ TOK B MCTaJlJIax,
KHUOKOCTAX U ra3ax

https://m.edsoo.ru/E4COOOYPF

40

DnekTpuueckas Lemnb U eé
COCTaBHBIEC YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuuia Toka. JlaboparopHas
pabora "M3mepenue u
peryJiMpoBaHue CUJIbI ToKa"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DNeKTpUUECcKOoe HaNpsKEHHE.
Bonbsr™merp. JIaboparopnast
pabora "H3mepenne u
peryJIMpoBaHuE HaNpPsKEHU"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTusieHue MPOBOAHHKA.
VY enpHO€E COIIPOTHUBIICHHE
BEILECTBA

https://m.edsoo.ru/ESUO0SPCAG

44

JlaGopatopHas paboTa
"3aBUCUMOCTB 3JIEKTPUYECKOTO
COITPOTHUBIICHUS IPOBOIHUKA OT
€ro JJIMHBI, TUIOIIAI1
MOTIEPEYHOI0 CEUEHUS U
Martepuana"

https://m.edsoo0.ru/4JDASGZNX

45

3aBUCUMOCTDH CHUJIBI TOKA OT

https://m.edsoo.ru/VEZPE70Q8Q




HanpspkeHust. 3akoH Oma Juist
y4acTKa Ienu

46

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pPE3UCTOPA U HAIIPSIKEHUS Ha
pesucrtope”

https://m.edsoo.ru/X5THIN3RM

47

ITocaenoBaTenbHOE U
napajuieJIbHOE COSTUHEHUS
HpOBOI[HI/IKOB

https://m.edsoo.ru/HJ990Q3493

48

JlabopaTtopHnast pabota
"[IpoBepka mpaBuia CIOKEHUS
HaIpPsOKECHUH TIPU
MIOCJIEIOBATEIHFHOM COCTMHEHUN
JIBYX pe3UCTOpPOB"

https://m.edso0.ru/VQ3VYPOTS

49

JlaGoparophas paboTa
"IIpoBepka nmpaBuiia AJsl CHIIbI
TOKa IPU NapajuIeIbHOM
COEJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXGE8PZJ

50

Pemienune 3ama4d Ha MMPUMCHCHUC
3akoHa Oma AJId pa3iInIHOTr O
COCANHCHUA ITPOBOIHUKOB

https://m.edsoo.ru/19ZEFKZ74

51

Pabora 1 MOIITHOCTE
3JIEKTPUYECKOT0 TOKA. 3aKOH
[xoyns-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTtopHnast pabota
"Onpenenenne paboThl U

https://m.edsoo.ru/VR92VE8JHA




MOIITHOCTH AJIEKTPHUIECKOTO
TOKa"

53

DIIeKTPUYECKHE LIETTH U
NOTPEOUTENH IIEKTPUUECKOMN
sHepruu B ObiTy. KopoTkoe
3aMBIKaHUE

https://m.edsoo.ru/1L3KZ2XI.M

54

ITocTossHHBIC MAaTrHUTHI, UX
B3aMMOJIENCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenosanue "Mzyuenue
OJIEH ITOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/1GL7RJQOR

56

MarnauTtHoe 11os1e. MarautHoe
noJie 3eMJI 1 €ro 3HaYECHUE Il
JKA3HU Ha 3emiie

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"DneKTpuUecKue 3apsabl.
3apspKEeHHbIE TeNa U UX
B3anuMoiericTBUs. I1ocTOIHHBIN
ANEKTPUUECKUH TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KoHnTtponbHas pabota 1o Teme
"DneKTpuuecKue 3apsabl.
3apspKEHHbIE TeNna U UX
B3auMonencTBus. I1oCTOSIHHBIN
AJICKTPUICCKUN TOK" /
Bceepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/ZISSW47Z7TW

59

PesepHbIii ypok. Pabora ¢
TekcTaMu 110 TeMe "I1oCTOSHHEBII

https://m.edsoo.ru/EQRLKPTI1U




AJIEKTPUIECKUIN TOK" /
Bcepoccuiickas mpoBepouHas
pabora

60

OmneIT OpcTena. MaruutHoe
I10JI€ IEKTPUUECKOro TOKa
MarnauTtHoe 1oJie KaTyIiKH ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

HpI/IMeHeHI/Ie OJICKTPOMArHuToOB
B TexHuke. JlabopaTopHas
pabora "N3yuenue aeicTBus
MAarauMTHOTO ITOJIA Ha IMPOBOJIHUK
¢ TOKOM"

0.5

https://m.eds00.ru/KG8XDIUWD

62

DIIEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrons3oBanue
ANEKTPOJABUrATEIICH B
TEXHUYECKUX YCTPOMCTBAX U HA
Tpancnopre. JlabopaTopHas
pabora "KoHcTpyupoBanue u
U3y4eHue paboThl
ANEKTpOABUTATENA"

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

63

Omnbitel @apazes. 3akoH
3JICKTpOMaFHI/ITHOI\/JI HUHAYKINUU.
IIpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Dnekrporerepatop. CrocoObl
MIOJIyYEHUS IEKTPUIECKOU
SHEPruM. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPruu

https://m.edsoo.ru/LMI1C70D7A

65

IToaroroBka K KOHTPOJIBHOM

https://m.edsoo.ru/GFS9PNC8B




paborte 1o Teme
"DNeKTpUuYeCcKue U MarHUTHBIE
sBICHUA"

KonTponbhas pabota no teme

66 "DneKkTpruuecKre U MarHUTHbIE 1 https://m.edsoo.ru/APBXXTADS
aBieHus"
PesepHblit ypok. Pabora c

67 TekcTaMmu 110 TeMe "TennoBrle 1 https://m.eds00.ru/4BSGKYQ1X
saBieaus"
PesepBHrlit ypok. Pabora ¢

68 TEKCTaMH 110 TeMe ""MarHuTHbIE 1 https:/m.edsoo.ru/ISHXLLTXX
siBieHus"

OBILIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoxka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThl

JlaTa
H3Y4YeHH
b

DJIeKTpOHHbIe U pOBBIE
o0pa3oBaTe/bHbIE PeCypChl

MexaHuueckoe IBHKCHHE.
MaTepI/Iaanaﬂ TOYKa

https://m.edsoo.ru/UP3I88VCD

CucreMa orcuera.
OTHOCHUTEIBLHOCTE
MEXaHWUYECKOI'0 IBMKEHUSA

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE NIpsIMOSIMHEWHOE
JBUKEHHE

https://m.edsoo.ru/E65SRWOZKO0

HepaBHoMepHOE npsAMOIuHENHHOE
neuxenue. CpeaHss u
MIHOBEHHAasl CKOPOCTb

https://m.eds0o0.ru/LO43PYTGB

IIpssMmonuHeitHOE
PaBHOYCKOPEHHOE JBUYKEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO0

CkopocTb NpSIMOJIIMHEHHOTO
PaBHOYCKOPEHHOTO JIBMKEHHUSL.
I'padux ckopocTu

https://m.edsoo.ru/HXCDF3ZC8

Jlaboparopnas pabota
"OmnpeneneHue yCKOpeHus Telia
MIPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
MJIOCKOCTH"

https://m.edsoo.ru/1KKINJFO8

CBoOoxaHoe mmagerue tei. OIbITh
TI'amunes

https://m.edsoo.ru/NMQA4GGEQ




PaBHOMepHOE nBHXKEHUE TTO
okpy>xHOCTH. [Tepnosa u yactora

9 . https://m.edsoo.rt/PVRBIDTTH
oOpatenus. JIuneitHas u yrimonast
CKOpPOCTH

E€HTPOCTPEMUTEIILHOE

10 Hentpoctpemreb https://m.edsoo.ru/OSLEGWEZY
YCKOpEeHHe
IT i H .B

11 CPEBII SAKCOH HIbIOTOMHA. BEKTOP https://m.edsoo.r/TADTURL3K
CHUJTBI
Bropoii 3akoH HeroTOHA.

12 B https://m.eds00.1u/5SA28NGVEV
PaBHonelicTByIOILIAs cuila
T i H .

13 PETHH SAKOH HBIOTOHA https://m.edsoo.ru/XPFYG64RM
Cymnepro3unus Cui
Pewmenne 3anay Ha €HEHUe

14 HICHHE 33712 Ha HPHMEHEHH https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CHICHHE SAIAT HO TEME «LATa https://m.edsoo.ru/HMLIAMNI2
YIPYTOCTH
JlaGopatopHas pabota

17 «OrnpeneneHne )KecTKOCTH https://m.edsoo.ru/T4APAJAFV1
TIPYKUHBDY

18 Cuna Tpenus https://m.edsoo.ru/B4WPRASI7
Pemenne 3amau no reme «Cuita

19 HHICHHE SAIET O TeMe (1 https://m.edsoo.ru/PJDH2DCIT
TPEHUSD
Jlaboparopuas padota

20 "Onpenenenne ko3 dunmenra https://m.edsoo.ru/C56RD8K X8
TPEHUS CKOJIbKEHUs"

21 Pemrenue 3anau no teme "3aKkoHbI https://m.edsoo.ru/VT3T38KBU




Hprorona. Cuna ynpyroctu. Cuiia
TpeHus"

22

Cuna TsSKeCTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.
Yckopenue cBOOOTHOTO TaCHUS

https://m.edsoo.ru/MEETXGF6Q

23

VYpoxk-konpepenuus "JpmwkeHne
TEJ BOKPYT TPAaBUTALIMOHHOTO
uentpa (CoyiHeUHas cucTeMa).
lamaxTukn"

https://m.edsoo.ru/BLGGQ9259

24

Permrenne 3amau mo reme "Cuiia
TSDKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.eds00.ru/VO2GVEYAT

25

IlepBas kocMHUECKask CKOPOCTb.
HesecomocTs 1 neperpysku

https://m.edsoo.ru/563XRG6ED

26

PaBHoBecue MarepualibHOI
TOYKH. AOCOJIFOTHO TBEPAOE TETO.
PaBHOBecue TBEpHOTO TENA C
3aKpEIIEHHOW OChIO BPAILICHMUS.
MowmenT cuinsl. LlenTp Tsokectu

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MarepuaibHOI
TOYKH. AOCOJIFOTHO TBEPAOE TEJO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHOW OChIO BPAILICHMUSI.
MowmeHT cunsl. L{eHTp TskecTn

https://m.edsoo.ru/GAMQW4SLS

28

Pemrenue 3amad mo reMe
"MomeHnT cunbl. LlenTp Tsxectn"

https://m.edso0.ru/0QJSN205C

29

IToaroroBka K KOHTPOJIBHON
pabote 1o Teme "MexaHnueckoe

https://m.edsoo.ru/8D7SUVX5J




n

NBIKeHHE. B3auMmonencTBue e

30

KonrponsHas padora mo Teme
"MexaHn4ecKoe IBIKEHUE.
Bsaumoneiictsue Ten"

https://m.edsoo.ru/JIBOUI2YG

31

Nmmynsc Tena. UMImyasc Cuisl.
3aKOH COXpaHEHMsI UMITYJIbCA.
Yupyroe u Heynpyroe
B3aUMOJICHCTBUE

https://m.edsoo.ru/7PISBWQD2

32

Pemenue 3amau mo teme "3akoH
COXpPaHEHUs uMIyJnca'

https://m.edsoo.ru/LQO6EHEF9

33

Ypok-koHpepenus "PeakTuBHOE
JBUKEHUE B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanudeckas padborta u
MOIITHOCTb

https://m.edsoo.ru/FCOHVOYXP

35

PaboTa cuiibl TSKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHHUS

https://m.edsoo.ru/Y4H20MDHI

36

Jlaboparopnas pabota
«Ompenenenue padOThI CHUITBI
TpEHHUs IIPU PABHOMEPHOM
ABHUKCHUHN TCJ1a 110
FOpI/I3OHTaJ'II)HOI71 TMMOBEPXHOCTU»

https://m.edsoo.ru/609HFE1P8

37

CBs3b SHEpruu U paboThI.
ITorenumanbHas sHEPrus

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas SHEPTH-. TeopeMa
0 KHHETHUYECKOH SHEPIrUun

https://m.edsoo.ru/WKXL7NXVR

39

3aKkoH COXpaHCHUA DHCPTHH B
MCXaHHUKEC

https://m.edsoo.ru/FMM2S69EB

40

Jlaboparopnas pabota

https://m.edsoo.ru/0TVKEKIXB




«M3yueHue 3aKkoHa COXpaHEHUS
SHEPTHUI

41

KonebarenpHOE IBIKEHUE U €TO
XapaKTepI/ICTI/IKI/I

https://m.edsoo.ru/3EQ3BHBZ3

42

3aTyxaromiue KojieoaHusl.
BoinyxeHHBIE KOJIEOaHUS.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M12

43

MareMaTHyecKkuii U Npy>KUHHBINA
MasiTHUKU

https://m.edsoo.ru/O71PZDM11

44

VYpok-uccienoBanue
«3aBHCUMOCTb IIepuoJa
KoJIeOaHUH OT JKECTKOCTH
NPY>KUHBI U MAaCChI Tpy3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBparenue sHepruu Npu
MEXaHUYECKUX KOJIeOaHUIX

https://m.edsoo.ru/RPN7BU655

46

Jlaboparopnas pabota
«OmnpeneneHne 4acTOThI U
nepuoja KojaebaHui npyKMHHOTO
MasiTHUKa»

https://m.edsoo.ru/FV1IY2NUGC

47

Jlaboparopuas padota
«ITpoBepka HE3aBUCUMOCTH
nepuoia KojaebaHuu rpysa,
IIOABCHICHHOI'O K HUTHU, OT MacCCHI
rpy3a»

https://m.edsoo.ru/6YGEHWS&DT

48

Mexanndeckue BoJHbI. CBOMCTBA
MEXaHWYEeCKHUX BOJIH.
[IponosibHBIE ¥ TOTIEPEYHBIE
BOJTHBI

https://m.edsoo.ru/QHBQ3USXV




49

Ypok-koHpepeHus
"MexaHH4YeCKHE BOJIHEI B
TBEPAOM Teine. CelicMuYecKue
BOJIHBI"

https://m.edsoo.ru/6PNOHXSJA

50

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYKa

https://m.edsoo.ru/NTZLRXDBS5

51

Ypoxk-uccienoBanue
"HabumroieHne 3aBUCHMOCTH
BBICOTHI 3ByKa OT 4aCTOTHI"

https://m.edsoo.ru/SRPRGGZVS

52

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC

https://m.edso0o.ru/AOY3HSN3G

53

VYpoxk-koHpepeHuus "YIibTpa3Byk
U UH(]pa3ByK B pUPOJIE U
TEeXHHKE"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroToBka K KOHTPOJIBHOM
pabore 1o Teme "3aKOHbI
coxpaHeHHUs. MexaHu4YeCcKre
KoyieOaHus U BOJHEI"

https://m.edsoo.ru/7YAJAVS5TM

55

Kontposnbnas pabota mo teme
"3aKOHBI COXpaHEHHSI.
Mexanuveckue KojaeOaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7744VH

56

DNeKTPOMArHuTHOE TOJIE.
BHeKTpOMaFHI/ITHBIe BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBoiicTBa 3JIEKTPOMAarHUTHBIX
BOJTH

58

Ypok-koupepenmus "lkana
QJICKTPOMATI'HUTHBIX BOJIH.

https://m.edsoo.ru/7E1J2VY03




Hcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JJIS
COTOBOI1 cBA3N"

59

Ypok-uccnenosanue "M3yuenue

CBOICTB SJICKTPOMArHuTHBLIX BOJIH

C IOMOIIBIO MOOMIEHOT'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3anau Ha onpeneneHue
YacCTOThI U JJIUHBI
3JIEKTPOMATHUTHOUW BOJIHBI

https://m.edsoo0.ru/WIGCO6QSN

61

DneKTpOMarHuTHas pupoaa
cBera. CKOpOCTh CBeTa.
BonHoBBIE cBOMCTBA CBETA

https://m.edso00.ru/ZFGOBMGFX

62

HcTounuku ceera.
IIpssMonuneitHOE
pacnpoCTpaHEHHUE CBETA.
3armenus Comnnua u JIyHsl

https://m.edsoo.ru/NLIADWAXN

63

3axkoH OTpa’XCHHUA CBCTA.
3ep1<ana. Pemenue 3amau Ha
IMPUMCHCHUC 3dKOHA OTPAKCHUA
CBCTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenue cBeta. 3akoH
MPEIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTpaKEHNE
cBeTa. Vcrop30BaHMe TTOJTHOTO
BHYTPEHHETO OTPa)KCHUS B
OIITHYECKUX CBETOBOJAX

https://m.edsoo.ru/FZ7THV6E2W

66

Jlaboparopuas padota

https://m.edso00.ru/R80OIT10S




"UcciaenoBanye 3aBUCUMOCTH
yTJI1a TPEJIOMIIEHUS CBETOBOTO
Jyda OT yIJIa MMaJIeHus Ha
rpaHute "Bo3ayx-crekio""

67

VYpok-koHpepeHuus

"M cnoib30BaHKEe TOTHOIO
BHYTPEHHETO OTPAXKECHHUS:
CBETOBO/JIBI, OIITHKOBOJIOKOHHAS
CBs3b"

https://m.edsoo.ru/0L9F63ZRU

68

JImazel. OnTHYecKast CHIIa JIMH3EI

https://m.eds00.1u/ZV702L97F

69

[TocTpoenne nzo0pa>keHuii B
JIMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopatopHas pabota
"Onpenenenne HoKycHOTO
paccTOSIHUS M ONTUYECKON CHJIIBI
coOuparorien THH3bI"

https://m.edso00.ru/3XTVNZNJJ

71

Ypok-koH(pepeHus
"OnTHYeCcKUe JINH30BbIE
npubopsr"

https://m.edsoo.ru/KKVRKOP3D

72

I'nma3s kak onTudueckas cucreMa.
3penue

https://m.edsoo.ru/KP1ACI9PW

73

VYpok-koudepennus "JlepexTor
3penusi. Kak coxpanuts 3penue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznoxenue 6enoro ceera B
cnektp. OneiTel HploTOHA.
CrnosxeHue CreKTpaibHbIX
uBeroB. [{ucniepcus ceera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaGopatopunas pa6ota "OnbIThI

https://m.edsoo.ru/ESISL6TCH




0 pa3JIoKEHUIO OEJIoro cBeTa B
CIIEKTp U BOCHIPUSATHUIO [[BETA
MPEeIMETOB MPHU UX HAOIIOIEHUU
4yepe3 1IBETOBbIC (GUIbTPHI"

Ypok-npaktukyM "BosHOBBIE

76 CBOMCTBA CBETA: IUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHus u quppaxaus'”
Omsitel Pesepdopaa u

77 pdopa https://m.edsoo0.ru/P922QVFIV
MJIaHETapHasi MOJIETb aToMa
IToctynatel bopa. Moaens atoma

78 TYAATRL HOp ACT> ATOM https://m.edsoo.ru/OBJPHE0G?2
bopa
Hcnyckanue u morjonieHue cBera

79 atoMoM. KBaHThl. JInHEeH4aThIe https://m.edsoo0.ru/MI9LRTHPCO
CHEKTPhI
Vpok-nipaktukyM "HaOimronenue

80 PO Y " A https://m.edsoo.ru/7NCLNW296
CIIEKTPOB UCITyCKaHUS

81 PannoakTHBHOCTE U €€ BUIBI https://m.edsoo.ru/22H32JWIM
CTtpoeHre aTOMHOT'O a.

82 TPOCHHE ATOMHOTO AP https:/m.edsoo.r/IRVFSKOFK
Hyxnonnas monens
PannoakTuBHEIE TIpEBPAILEHNS.

83 g peppatit https://m.edsoo.ru/RA796TPSP
M3oTonsl
Pemrenne 3ama4d mo teme:

84 " 8 " https://m.edsoo.ru/WX2HQP2S6

PanuoakTrBHBIE IPEBpAIICHUS

85 [Tepuon monypacmnana https://m.edsoo.rt/WZDJCOE87
VYpoxk-koHpepeHus

86 "PagunoakTiBHBIC U3TyUYEHUS B https://m.edsoo0.ru/X1J4002C4

IpUpOJIe, MEIULIMHE, TEXHUKE"




87

S nepHble peakiyu. 3aKOHbI
COXpaHEHUs 3apsI0BOTO U
MacCOBOT'0 YHCEI

https://m.edsoo.ru/YOQ2XMKOO

88

DHeprust CBS3M aTOMHBIX SIIED.
CBsi3bp Macchl ¥ 3HEPTUU

https://m.edsoo0.ru/NSTEUFIO3

&9

Pemtenue 3amad o reme
" nepHble peakuun”

https://m.edso00.ru/OD4KHLQ4T

90

Peaknuu cuHTe3a U AeCHUA
snep. icTouHuku sHepruun
Comuriia u 386311

https://m.edsoo.ru/RMBFQBND?7

91

Ypok-koubepenuus "SAneprHas
JHepreTuka. JlencTeus
paaMOaKTUBHBIX N3IIyUYE€HUH Ha
’KUBBIE OpraHU3Mbl"

https://m.eds00.ru/QTNWFW90Q

92

[ToaroToBka K KOHTPOJIBHOM
pabote 1o Teme
"DIEeKTPOMarHUTHOE TOJIE.
DIEeKTPOMArHUTHBIC BOJTHBI.
KBanToBEIE siBI1CHUS"

https://m.edsoo.ru/TBOXB9TUO

93

KonTtponbHas pabota mo teme
"DNEeKTPOMarHUTHOE MOJIE.
DeKTPOMarHuTHbIE BOJIHBI.
KBanrtoBsie siBnenus"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpEeHue, 06061IEeHNE.
JlabopaTopHnbie pabOTHI 1O KypCy
"B3anmopenictue ten"

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpEeHuEe, 06001IEHNE.
PemeHne pacueTHbIX U

https://m.edsoo..u/MMINLZOSQ




KauyeCTBEHHBIX 3a/1a4 10 TEME
"TemnoBsie nmpornecch”

96

[ToBTOpEeHue, 06061IEHNE.
Pemenne pacueTHsIx 1
KAaueCTBEHHBIX 33/1a4 110 TeEME

"KIIJI TeruioBbIX qBurateneit”

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpenue, obo0IIEHNE.
Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 M0 TEME
"KIIJ] anexkrpoycTtaHOBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, o0o0IIEeHHE.
JlaboparopHbie pabOTHI IO KypCy
"CBeroBble siBICHUS"

https://m.edsoo.ru/FK30FNRHX

99

IToBTrOopenue, 0600menue. Pabora
C TEKCTaMH 110 TeMeE "3aKOHBI
COXpaHEHUsI B MEXaHUKe"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, o600meHue. Pabora
¢ Tekctamu 1o Teme "Konebanus
U BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, o600menue. Pabora
¢ Tekctami 1o TeMe "CBeTOBEIE
sBieHus"

https://m.edsoo.ru/LG327ISQ6

102

[ToBTOpenue, o6o0menue. Pabora
¢ Tekctamu 1o teme "KBanToBas
u siaepHas ¢pusnka”

https://m.edsoo.ru/W7IE16NUS&

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

102

27




INPOBEPAEMBIE ITPEAMETHBIE PE3YJIbTATbBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIBHOM IPOIT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

1.1

HCIIOJIB30BATh U3YUCHHBIC TOHATUS

1.2

pasiinyaTth SABJICHHA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/ILICCKOC SIBJICHUC

1.3

pacro3HaBaTh TNPOSIBIICHHUE HM3YYCHHBIX (PU3MUECKUX SIBICHUHA B
OKpYy’KarollleM MHUpEe, B TOM 4Hclie (U3NYECKHE SBJIECHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEIATH

CyIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3MUECKUX SBICHUI

1.4

OIHMCHIBATh W3YYCHHBIC CBOHCTBA TeN W (DU3WUSCKUE SIBICHUS,
UCTIONB3ysd (U3MYECKHE BEJIMYUHBI, IPH ONUCAHUU TPABUIBHO
TPaKTOBaTh (U3MUYECKUN CMBICI HCIOIB3YeMbIX BEIHYWH, WX
0003HAaUYCHUS U €TMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMU
BeIMYMHAMH, CTPOWTH TpaUKU  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘ICCKI/IX BCJINYHH

1.5

XapaKTCpPU30BaTh CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IG SABJICHHUA U IPOLCCCHI,
HCIIOJIB3Yys HU3YYCHHBIC 3aKOHBI, IIpWU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3dKOHa M  3alliMCblBaTb €ro MaTCMaTH4YCCKOC

BBIpAKEHHE

1.6

OOBSICHATh (PM3UUECKUE SIBICHHSI, TIPOIIECCHI U CBOMCTBA Tell, B TOM
Yyyclie U B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATL MNMPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
oObsicHeHHEe M3 1 — 2 JIOTMYECKHMX IaroB ¢ omopod Ha 1 — 2
M3YYCHHBIX CBOMCTBA (DM3MUYECKUX SBIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH




1.7

pelmarh pacu€THble 3a7aud B 1 — 2 NeWCTBUSA, UCHOJB3Ys 3aKOHBI U
(dhopMyIibl, CBsI3BIBaIONINE (DM3UUYECKHE BETUYUHBI: HA OCHOBE aHaJM3a
YCJIOBUA  3aJayMd  3allUMCbIBaTb KpPATKOC YCJIOBHC, IIOACTABJIATH
¢buznyeckre BeIUYUHBI B POPMYIIBI U IPOBOJUTH PACUEThI, HAXOIUTH
CIIPaBOYHLBIC NTAHHBIC, H€O6XOI[I/IMBIG IJId peUICHUs 3aaa4, OUCHHUBATH

PEATUCTUYHOCTD MOTYYEeHHON (PU3UUECKOM BETNIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPHU TTOMOIIA
(bI/IBI/I‘-IeCKI/IX MCTOAOB, B OIIMCaHHMH HCCICAOBAHHA  BBIACIATH
MpOBEpsieMOE  TPEANOJoKeHue  (TUMOTEe3y),  pas3auyarh U
MHTEPIPETHPOBATh MONYYCHHBIH pe3yJabTaT, HAXOAUTh OIIMOKH B

XOJ€ OIIbITa, A€JaTh BBIBOJBI 11O €T0 PE3yJibTaTaM

1.9

MPOBOAMUTH OMBITHl IO HAOMIOAEHUI0 (U3NYECKUX SBICHUM WiIH
¢usnyeckux  cBOMCTB  Ten:  (OpMyIUpOBaTh  MpOBEpsSEMbIe
NPEINONOKEeHUs,, CcoOMpaTh  YCTAaHOBKY M3  INPEAJIOKEHHOTO

O60py,I[OBaHI/I${, 3aIIMChIBAaTh X0/ OIIbITa U (bOpMy.]'IPIpOBaTB BBIBObI

1.10

BBITIOJIHATE TIPSIMBIE M3MEPEHHSI C HCIOJIB30BAHUEM AHAJOTOBBIX MU
U(PPOBBIX MPHUOOPOB, 3aMMCHIBATH TOKa3aHUS NMPHOOPOB C YUETOM

3a/TaHHON a0COJIFOTHOW MTOTPENTHOCTH H3MEPEHUH

IPOBOJUTh  MCCJIEIOBAHWE  3aBUCUMOCTH  OIHOH  (U3MYECKOil
BEJIMYUHBl OT JPYrol C UCIOJb30BAHUEM MPAMBIX HW3MEPECHUN,
y4acTBOBATh B IUIAHUPOBAHMM Y4EeOHOIO MCCIIEOBaHUS, COOUpATh
YCTaHOBKY U BBINIOJIHATH U3MEPEHHUs, CIENYys PEUIOKEHHOMY IIJIaHy,
¢bukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBHUCHUMOCTH (PU3HMUECKHUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOIUI] ¥ IpadUKOB, AeTaTh BHIBOIbI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

MPOBOANTHh KOCBEHHBIC HM3MEpPEHUS (DH3UYECCKUX BEIWYHH, CIEHYs
MPeJIOKEHHOW MHCTPYKIIUU: TPU BBHIOJIHEHUU U3MEPEHUN cOOMpaTh
AKCIICPUMEHTAJIbHYI0 YCTAHOBKY U BBIUUCIATH 3HAUYEHHE HCKOMOMU

BCJIIMYHUHBI

1.13

coOmolaTh TMpaBWia TEXHUKH O€30MacHOCTH TMpu  pabore ¢

1a0opaTOpPHBIM 000py10BaHUEM

1.14

yKa3blBaTh MPUHIUIBI  JEHCTBUS THPUOOPOB U  TEXHUUYECKHUX
YCTPOICTB, XapaKTepu30BaTh MPUHLUINBI JEUCTBUS H3YUYEHHBIX
npuOOpOB U TEXHUYECKUX YCTPOWCTB C TMOMOIIBI0 UX ONMUCAHWS,

WCIOJIb3YSl 3HAHUS O CBOMCTBAX (U3MYECKUX SIBICHUN U




HeoOXoauMbIe (PU3NUYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOAUTE TPHUMEPHl (HAXOAuTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HM 171 oOecrieueHusi 0€30MacHOCTH TMpU  OOpaleHuud ¢
npuOopaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUSI 3/IOPOBBS U

coOJII0ICHNS HOPM AKOJIOTMYECKOT0 MOBECHUS B OKpY Katollel cpee

1.16

OCYIIECTBIISATH OTOOP MCTOYHUKOB MHGpoOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3a/laHHBbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLUXCA 3HAHUM M NMyTEM CpPAaBHEHUS pPa3IMYHBIX HCTOYHUKOB
BBIIENATE MH(OpMAIUIO, KOTOpasl sBISETCS NPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh pu BBITIOJTHEHUH yueOHBIX 3a/1aHui
Hay4YHOIIOIYJIIDHYIO ~ JIUTeparypy  (u3uyeckoro  copepkaHus,
CIpaBOYHBIE MaTepuaibl, pecypcel cetu HTepHeTr, Bnanersb
npruéMaMH KOHCTIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHus HH(OpMaLUU

U3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

1.18

CO03/1aBaTh COOCTBEHHBIE KpaTKUE MUCHhMEHHBIC U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHMKOB WHPoOpMauu (PU3UIECKOro
coliep’KaHusi, B TOM 4ucie MyOiInYHO JeNaTh KpaTKhe COOOILIEHHUS O
pe3ynbTratax TPOEKTOB WM Yy4YeOHBIX HCCICIOBAaHHUA, TPU ITOM
rpaMOTHO HCIIOJb30BaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(bI/I3I/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL[I/ICI>'I

1.19

IIPU BBIIIOJTHEHUN YYEOHBIX MPOEKTOB M MUCCIEAOBAHHUNA pacHpeaesaTh
00513aHHOCTH B TpyIIE€ B COOTBETCTBUU C MOCTABIECHHBIMU 3aJauaMu,
CIICIUTH 3a BBINOJHEHHWEM IUIAaHA JEWCTBHM, aJEKBATHO OLICHUBATh
COOCTBEHHBI BKJIAJ B JEITEIbHOCTb TIPYMIbI, BHICTPAaUBaTh
KOMMYHHKATUBHOE B3aUMOJCHUCTBHE, YUYUTBIBAs MHEHHE

OKPY>KaOIINUX

8 KUIACC

Kon
NpoBepsieMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BaThb IIOHATHUA




1.2

pasiinyaTth SABJICHHA II0 OMHMCAHHUIO HUX XapaKTEPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/ILICCKOC SBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PU3MUECKUX SIBICHUHA B
OKpYy’KarollleM MHUpEe, B TOM 4Hclie (U3NYECKHE SBJIECHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEIAThH

CyIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONHMCHIBATh W3YYCHHBIC CBOWCTBA TeN W (DU3WUSCKUC SIBJICHUSA,
UCTIONB3ysd (U3MYECKHE BEJIMYUHBI, IPH ONHUCAHWUU TPABUIBHO
TPaKTOBaTh  (PU3WYCCKUH  CMBICT  HCIOJB3YeMBIX  BEJIIMYUH,
0003HAUYCHUS U €TMHULIBI (PU3NYECKUX BEIIMYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIONIME JaHHYIO (U3WYECKYH) BEIHYMHY C JAPYTUMHU
BeJIMYMHAMH, CTPOWTH TpaUKH  HW3YyYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCJINYHH

1.5

XapaKTCpPU30BaTh CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IG SABJICHHUA U IPOLCCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3dKOHa MW  3allMCbiBaTb €ro MaTCMaTH4YCCKOC

BBIpAKEHHE

1.6

OOBSICHATH (PU3NYECKHE TPOIIECCHl U CBOWMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBIABJIATh IPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 06'L$ICHCHI/I€ n3 1
— 2 JIOTMYECKMX WIaroB ¢ MOMOIIbI0 | — 2 HM3y4YEeHHBIX CBOWCTBA

(bI/I3I/I‘-ICCKI/IX }IBHCHI/II>'I, (I)I/ISI/ILIGCKI/IX 3aKOHa WX 3aKOHOMCPHOCTH

1.7

pemaTh pacy€THbie 3a7aud B 2 — 3 [EUCTBUS, UCHOJb3Ys 3aKOHBI U
(hopmyITbl, CBS3BIBAIONTNE (DU3NIECKHE BEIMUYUHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 33/1a4¥l 3alMChIBaTh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK
JaHHBIX Ui PEUIeHHs 3aJadd, BBIOMpPATh 3aKOHBI M (OPMYIIHI,
HeoOxoauMble ISl €€ pelIeHUs, MPOBOAUTh Pacdy€Thl U CPABHUBATH
MOJIYUYCHHOC 3HA4YCHUC (bHBPI‘-IGCKOfI BCJIIMYNHBI C MU3BCCTHBIMU

JaHHbIMHA

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PELIUTh MPU TOMOIIH
(U3HYECKUX METOOB, UCTIONB3Ys OMMCAHUE UCCIICIOBAHMSI, BBIICIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh MPABMWIHLHOCTH IMOPSIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACIIaTh BBIBOABI

1.9

IMpOBOAWUTL OIIBITEI II0 Ha6J'IIO,Z[CHI/IIO (pI/I3I/I‘ICCKI/IX SIBIICHUN WIIN

(U3MYECKUX  CBOWCTB  Tel:  (QOpMynHpoBaTh  TPOBEpPsSEMbIC




MPENIoJIOKEeHNs, coOUpaThb  YCTAHOBKY M3  IPEIJIOKEHHOIO

O60py,Z[OBaHI/IH, OIIMChIBATh XO OIIbITa U (I)OpMYJ'II/IPOBaTB BBIBObI

1.10

BBIIIOJIHATBH IPSIMBIE M3MEPEHUS C HUCIOJIB30BAHUEM aHAJIOTOBBIX
puOOPOB U AATUYUKOB (PHU3MUECKUX BEIUYUH, CPABHUBAThH PE3YJIbTAThI

M3MEpeHUil ¢ y4€TOM 3a1aHHOM a0CONOTHOM MOTPEITHOCTH

MPOBOAWTHh  HMCCIEOBAHHE 3aBUCUMOCTH  OIHOW  (PU3UYECKOU
BEJIMYUHBI OT JPYrol C WCIOJb30BAaHUEM TMPSMBIX H3MEPEHUM:
IUTAHUPOBATh HCCIIEJIOBaHKUE, COOMpaTh YCTAaHOBKY U BBIMOJIHATH
W3MEpEeHUs, CleAys MpeoKEHHOMY  IUTaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJE TaOMUIl U rpaduKoB,

ACJIaTh BBIBOJALI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE  M3MEPEHHS  (PU3UYECKUX  BEIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh KCIEPUMEHTAIIbHYIO YCTaHOBKY,
cienys TpPEeAIO)KEHHOW HWHCTPYKLUMH, M  BBIYUCIATH 3HAYEHUE

BCIINYHHBI

1.13

coOnrofaTh IMpaBWia TEXHUKM Oe3omacHOCTH THpu  pabote ¢

1a00paTOpPHBIM 000pyT0BaHUEM

1.14

XapaKTepu30BaTh MNPUHIUINBI JIEHCTBUA H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HUX OIMCAHUA, HCHOJb3Ys
3HaHUS O CBOMCTBaX (U3UYECKUX SABICHUA U HEOOXOJUMBbIe

¢du3nveckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTBIC TCXHUYCCKHC YCTPOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI>I Mo CXeMaM MU CXCMATUYHBIM PpUCYHKaM, COCTABJISAITH CXCMbI
QJICKTPHUICCKUX I_IGHefI C TMOCJICOAOBATCIIbHBIM W  IapaJlJICIIbHBIM
COCAMHEHNEM DJICMCHTOB, pasindas YCJIOBHBIC 0003HaYCHU

QJICMCHTOB JJICKTPUYICCKUX Lemnei

1.16

NPUBOAUTH TNPHUMEPHl (HAXOAUTh HMH(OpPMAIMIO O MpHUMEpax)
MPAKTUYECKOT0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM Ui obecriedeHus O€30MacHOCTH TpH  OOpaleHHH C
npruOoOpaMy U TEXHUYECKUMH YyCTPOWCTBAMU, COXPAHEHUSI 3/J0POBbS U

CO6J'II-OI[€HI/IH HOPM 3KOJIOTHYICCKOT'O ITOBCIACHUS B Oprn(anmeﬁ cpeac

1.17

OCYILECTBIIATh MOUCK MH(POpMaLK GU3NUIECKOTO COJCPKAHUS B CETU
HNHTepHeT, Ha OCHOBE WMEIOIIUXCS 3HAHUW U NYTEM CpaBHEHUS
JONOJTHUTEIbHBIX HMCTOYHUKOB BBIIEIATh HH(DOPMALMIO, KOTOpas

SABIISICTCS IPOTUBOPEUYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM




1.18

UCIOJIb30BaTh IPH  BBHIMOJIHEHUH YYEOHBIX 3a/JlaHUil  Hay4yHO-
MOMYJIIPHYIO JINTEPATypy (PU3UYECKOro COJepKaHus, CIpPaBOYHBIE
MaTepuaibl, pecypchl ceTh VIHTepHeT, BiageTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIUN U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKUE YCTHBIC COOOIICHUS,
000011ast “HGOpPMALUIO W3 HECKOJBKHUX HCTOYHUKOB (HHU3UIECKOTO
COJIep’KaHusl, B TOM YHCIE MyOJIMYHO NPEICTABISTH PE3yJIbTaThI
MPOCKTHON WJIM HCCIICIOBATEIIbCKONW JICATEIBHOCTH, IPH ITOM
IPaMOTHO HCIOJb30BaTh W3YyYCHHBIM MOHSATUIHBIA ammapar Kypca

(U3HKH, COPOBOKIATh BHICTYIJIEHUE MPE3CHTallue

1.20

IIPU BBINIOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIENOBaHUM (pu3mueckux
MIPOILIECCOB pacrpeaessaTh 00S3aHHOCTU B TpyIIe B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIAWTh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUM W KOPPEKTUPOBaTb  €ro, aJeKBaTHO  OLICHUBATH
COOCTBEHHBIH BKJIaJ] B JEATEIBHOCTh TPYIIBI, BBICTPaUBATh
KOMMYHHMKaTUBHOE  B3aUMOJECHCTBUE,  IPOSABIAL  TOTOBHOCTB

pazpemats KOHQIUKTHI

9 KUIIACC

Kon
NpoBepsieMoOro
pe3yJjabTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NMPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUYCHHBLIC ITOHATHUA

1.2

pa3jindaTth SBJICHHUA II0 OMMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/I?,I/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PHU3MUECKUX SIBICHUHA B
OKpY’KalollleM MHpe, B TOM 4Hucie (U3NUECKUe SBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOAMTH MPAKTHYECKYIO 33a/1a4y B Y4eOHYIO, BBIIEIATH

CYIIIeCTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PU3HUECKHUX SIBJICHHUM

1.4

OIIMChIBATh H3YYCHHBLIC CBOMCTBA Te€l WU (bHBH‘leCKI/IC SIBJICHUS,
HCIIOJIb3YyA (1)I/I3I/I‘-IGCKI/I€ BCJIMYHHBI, HpU OINHUCAHUN TIPABUIIBHO
TPAKTOBATbH @HSHHGCKI/II\/JI CMBICJI HCIIOJIB3YyEMBIX BCJIINYHH,

0003HAYCHUS U CIAMHUIIbI (I)I/I3I/ILIGCKI/IX BCJIIMYMH, HAXOOUTH (l)OpMy.]'ILI,




CBS3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BeTMYMHAMHU, CTPOWTHh TpauKu  HM3yYEHHBIX  3aBUCUMOCTEU

(hbUBUYECKUX BEITUYHNH

1.5

XapaKTEPU30BaTh CBOMCTBA T, (U3MUECKUE SBJIICHHUS] W TPOIECCHI,
WCIOJIb3Ysl H3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CJIOBECHYIO
GOopMyJIUPOBKY 3aKOHa M 3alMCHIBATH €r0  MaTeMaTHYeCKOe

BBIPAXCHHUC

1.6

O0BSICHATh (PU3NYECKHE NPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyallud IpPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYECKMX IIAroB C MOMOIIBI0 2 — 3 HU3yYEHHBIX CBOMCTBa

(bu3NYeCKUX SIBICHUHN, PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THbIC 3a7add (OMUpAIOIIMEecs Ha CUCTEMy U3 2 — 3
YpaBHEHMI), HUCHOIb3YSd 3aKOHBl M  (OPMYIBI, CBS3BIBAIOIIHUE
¢u3nveckre BEIMYMHBI: Ha OCHOBE aHAIW3a YCIOBHS 3a/a4yd
3alHMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOIIME WU
M30BITOYHBIE JaHHBIE, BRIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOAMMBbIE
JUISL PEIICHUs], MPOBOJUTH PACUYETHl W OLEHHBATH PEATUCTHYHOCTH

IMOJIYUYCHHOT'O 3HAaUCHUA (I)PI3H‘ICCKOI>'I BCJINYHHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEUIUTh MpPU TOMOIIN
(GU3MYECKUX METOJOB, MCIOJb3Ysl ONUCAHUE HCCIICNAOBAHUS, BBIIEIATH
[IPOBEPSAEMOE NPEAIOIOKEHUE, OLICHUBATh IIPABUIBHOCTL IOpPsAKA
MIPOBEJCHUS] UCCIICOBAHUS, JEJIaTh BBIBOJBI, HWHTEPIPETUPOBATH

PE3yJIbTAThI Ha6J'IIOI[eHPII>i H OIIBITOB

1.9

MPOBOANTH OMBITHl IO HAOMIONECHUI0 (UBNYECKUX SBICHUA WIH
(U3NIECKUX CBOMCTB TEINl: CAMOCTOSITENILHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 000pyAOBaHHUSA, OMHCHIBATH XOJl OMBITA U €ro

pe3yabTaThl, GOPMYITHUPOBATH BHIBOIBI

1.10

NPOBOJIUTH TPH HEOOXOAMMOCTH CEpUI0 TMPSIMBIX HW3MEPEHUil,
OIIpenessisl CpelHee 3HaueHHWEe H3MepsieMol BennunHbl ((pokycHoe
paccrosiHue cobOuparomeii JuH3b1), 000CHOBBIBATH BBHIOOP crocoda

M3MepeHus (U3MepUTENbHOro Ipubopa)

IIPOBOAUTE HCCICOOBAHUC 3aBUCUMOCTECH (1)I/I3I/ILIGCKI/IX BCJIIMYHUH C
HCIIOJIb3OBAHHUECM TIPAMBIX I/I3MepeHI/II>'II IIaHUPOBATh HUCCIICAOBAHUC,

CaMOCTOSITEJIbHO COOUpaTh YCTAHOBKY, (DUKCUPOBATh pPE3YJIbTaThl




HOJ'Iy‘I@HHOfI 3aBHUCHUMOCTH (bmnqecxnx BCJIIMYHUH B BUJC Ta6J'II/IHI/I

Fpa(bI/IKOB, ACJIaThb BBIBOABI 11O pE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJUTH  KOCBEHHbIE  M3MEpPEeHHs  (U3MYECKUX  BEJIMYHUH:
IUTAaHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATE HU3MEPEHHUs, CIEeays MPEII0KEHHON WHCTPYKLWH,
BBIYMCIIITH 3HAYEHUE BEIWYUHBI WM AHAJIU3UPOBATH IIOJyYECHHBIE

PE3yNbTAThI ¢ YU4ETOM 3a/JaHHOM MOTPEIIHOCTH U3MEpPEHUI

1.13

CO6J'IIOI[8_TB InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

n1abopaTOpHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIC TNMPHU3HAKK M3YYCHHBIX (PH3MUECKUX MOJIEIIEH:
MaTepHalibHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MO/IEJIb ATOMHOTO SIpa

1.15

XapaKTepu30BaTh HPUHIUINbBI JIEHCTBUA HW3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HA MX OIMCAHMS, HCIONIb3YS
3HaHHUA O CBOMCTBaX (DU3MYECKUX SBICHUH U HEoOXOJuMbIe

(I)I/ISI/I‘ICCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BAaTh CXE€Mbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, WU3MEPUTEIIBHBIX pudopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEIIEHUN Y4eOHO-IPAKTUYECKUX
3a]1a4, ONTUYECKUE CXEMBI JJIsl OCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaJie U COOMPAIOIIEH JTUH3E

1.17

NPUBOJNUTh TNPHUMEPHl (HAXOAWTh HH(DOpPMAIMIO O MpUMEpax)
MPAKTUYECKOTO UCTIOIb30BaHUS (PU3NYECKUX 3HAHUI B IOBCEIHEBHOM
KU3HM i1 oOecrieueHHsi 0O€30MacHOCTH TMpU  OOpalieHuu ¢
npuOOpaMu U TEXHUYECKHUMH YyCTPOWCTBAMHU, COXPAHEHHUS 3[I0OPOBBS U

cOOJII0ICHNS HOPM AKOJIOTMYECKOTO MOBEICHHUS B OKpY Katollel cpee

1.18

OCYIIECTBIIATH MOUCK MHPOpMaK GU3NYECKOTO COJIEPIKaHUS B CETU
WHuTepHeT, caMocTosSTeNnbHO (OpMYJIHpYyst IOMCKOBBIA  3ampoc,
HaXOJUTb IyTH  OIpPENEICHHUs]  JIOCTOBEPHOCTH  IOJYYEHHOU
MHPOpPMALlMM HAa OCHOBE MMEIOLIMXCS 3HAHUM M JIOTIOJIHUTEIbHBIX

HCTOYHHUKOB

1.19

WCIIOJIb30BaTh TPU  BBHINOJHEHUM Y4YEOHBIX 3aJaHUN  HAay4dHO-
MOMYJISIPHYIO JIUTEPaTypy (PHU3UUECKOro COAEpKAHMS, CIIPaBOYHBIC

Marepuaibl, pecypcbl cetu  MHTepHer; Buajerb  npuémMamu




KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3 OJHOU

3HAaKOBOM CUCTEMBI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHBIC NHMCHMEHHBIE M YCTHBIE COOOILEHHS Ha
OCHOBE HH(pOpMAlMM M3 HECKOJbKUX MCTOYHHUKOB (PU3MUECKOro
coJiepKaHusl, MyOIMYHO MPEICTaBIATh Pe3yJbTaThl MPOEKTHON WM
HCCIEAOBATEICKOM  JEATENBHOCTH, INPH  3TOM  TPaMOTHO
UCIIOJIb30BaTh N3YYCHHBIN NOHATUIHBIN anmapaT u3y4aeMoro paszena
(GU3MKN U CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMeld ¢ yd&ToM

0COOEHHOCTEH ay TMTOPHU CBEPCTHUKOB

1.21

MPYU BBINIOJHEHUHN Y4YEOHBIX MPOEKTOB M HCCIENOBaHUM (pU3mueckux
MIPOLIECCOB PaCHpPEeNsITh 00sI3aHHOCTU B TPYNIE B COOTBETCTBHH C
MOCTaBJICHHBIMH  3aJla4aMH, CJICAUTh 3a BBIIOJIHEHUEM IUIaHA
JNEUCTBUA U KOPPEKTUpPOBaTh  €ro, aJeKBATHO  OIICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYNIbI, BBICTPAUBAThH
KOMMYHHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISASL  TOTOBHOCTH

pazperath KOHQIUKTHI




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3aeia

Koxa

JJEMECHTA

IIpoBepsiemMble 3J1eMEHTHI COIEPKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIETO MHUPA

1.1

duszuka — Hayka O Impupouac. SBneHus MpUupoOabl.
dusnueckue SIBJIICHUS: MEXaHUYCCKHUC, TCIIJIOBBIC,

QJICKTPUYICCKUC, MATHUTHBIC, CBECTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuyuHbL. M3Mepenwe  usmueckux
BenuuuH.  @usmueckue  npubopel.  [lorpenrHocTsb

U3MepeHnii. MeXIyHapoaHas CUCTEMA €IMHHI]

1.3

ECTGCTBCHHOH&Y‘IHLIﬁ MECTOA IIO3HAHUA: Ha6JHOI[eHI/IC,
MMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHIKCHUC THIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKE TIHUIIOTEC3, O0OBSICHEHHE

HAOJIFOAAEMOTO SIBJICHUS

1.4

Onwucanue GpU3NMUECKUX SBICHUH C MOMOIIBIO MOJIENIEH

1.5

[IpakTuueckue padbOTHI:
N3MepeHne paccTosTHUM.
N3mepenne 00bEMa KUAKOCTH U TBEPJOTO TeNa.
Onpenenenre pa3sMepoB MAJIbIX TEN.
W3mepenue temneparypbl IpU IOMOIIH SKHIKOCTHOIO

TEPMOMETPA U JATYMKA TEMIIEPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUU BEIIECTBA

CTpOCHI/Ie BCIICCTBA: AaTOMBI MW MOJICKYJbI, HX

2.1 pa3mepbl. ONbIThI, J0KA3bIBAIOIINE JUCKPETHOE CTPOEHUE
BEIICCTBA
JBwkenne yactuil BemectBa. CBS3b  CKOPOCTH
2.2 OBUKEHHS] 4YacTHI[ C  TeMmmeparypoil.  bpoyHoBckoe
nBmkeHue, nuddysus
23 B3aumoneiicTBue yacTull BeleCcTBa: NPUTSIKEHUE U

OTTAJIKMBAaHHUC




AFpeFaTHBIe COCTOSAHHUA BCLICCTBA: CTPOCHUEC Ia30B,

KUIKOCTeH W TBEPABIX  (KPUCTAUIMYECKUX)  Tell

24 B3anMocCBsI3p MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M MX AaTOMHO-MOJIEKYJIIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[TpakTrueckue pabOTHI:
Onenka JuameTrpa aroMa METOJIOM psaoB  (C
UCTIONb30BaHuEM (oTorpaduii).
2.6 OnbITel 1O HAOJIOJACHHUIO TEIUIOBOTO PACHTUPECHHS

ra3os.
OnpiTbl 1O OOHapy>KEHUIO  JEWCTBUS  CHII

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe NIBIDKCHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUKEHUE
12 Cxopoctb. CpenHsii CKOPOCTh NMPU HEPABHOMEPHOM
' JIBUKEHUU. Pacu€r myTH v BpeMEeHH JIBU>KEHUS
SABneHne wmHepuMH. 3aKOH HHEpHUU. B3aummopeinctBue
33 TeJ Kak NPUYMHA U3MEHEHUS! CKOPOCTH JIBMXKEHHS Tell.
Macca kak Mepa HHEPTHOCTH Tejla
34 [InotHocTh  BemectBa.  CBSI3pb  IUJIOTHOCTU €
' KOJJMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIEeCTBA
3.5 Cuila KaK XapaKTepUCTHKA B3aUMOJIEUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHnue cuiibl C
' MOMOILIBIO TMHAMOMETpPA
37 SIBnenue TaroreHus m cwia TskecTd. Cuia TAKECTH
' Ha Apyrux miuaHerax. Bec Tema. HeBecomocTs
33 Cuna tpenusi. TpeHUE CKOJBXKEHUS M TPEHHE IOKOS.
' Tpenue B npUpo/ie U TEXHUKE
19 Clio’)keHHe CWJI, HampaBJICHHBIX MO OJHOW MPSMOM.
' PaBHOelicTBYIOIIAsA CHIT
3.10 [IpakTuueckue paboOTHI:

Onpez[eneHI/Ie CKOpPOCTH  PABHOMCPHOI'0O  NBUKCHUS




(mapuka B JKUAKOCTH, MOJETH  DIIEKTPUYECKOTO
aBToMoOmWIs u Tak ganee). OmpeneneHue cpenHein
CKOpOCTH CKOJIBKEHHUs Opycka WM IIapuka 1o
HAKJIOHHOM miockoctu. OmnpeneneHue  IUIOTHOCTU
TBEPIIOTO Tena. OnbIThI, JI€MOHCTPHUPYIOILNE
3aBUCUMOCTh PACTsDKEHUs (nedopmanuu) Npy>KUHBI OT
NPUJIIOKEHHONW  CWiibl.  OmbITB, JEMOHCTPUPYIOIIHE
3aBHCUMOCTB CHJIbI TPEHUS CKOJBKEHHs OT Beca Tela U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

dusndeckue SBICHUSI B npupoac: NpuMepbl IABUKCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMHU B KMBOW M HEKHMBOH NIPUPOJE,
JIeUCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHnyeckue ycTpoHcTBa: AMHAMOMETP, HOJIIUITHUKH
JTABJIEHME TBEPJIbIX TEJI, )KUJKOCTEHN 1 T'A30B
41 Hasnenune TBEpHoro tena. CrocoObl yMEHbLICHUS H
' YBEJIMYEHUS JaBJICHUS
42 JlaBiienue raza. 3aBHCUMOCTD JaBJICHHS ra3a OT 00bEMa,
' TEMIIEPATYPbI
43 [lepenaya naBieHus TBEPABIMHU TEJIaMU, XKUIKOCTAMHU U
' razamu. 3akoH [lackans. [ITneBMaTu4eckre MalmHb
3aBUCUMOCTh  JIaBJIECHUS KMJKOCTU OT TJIyOMHBI.
4.4 IMunpocratudeckuii mapagokc. CooOIIamuecs: CoOCy/Ibl.
['uapaBnuyeckue MeXaHU3Mbl
AtMmocdepa 3emin u atMmocepHoe aasneHue. [puanHsl
45 CYLIECTBOBaHMs BO3AYHUIHON 00010uku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO ABICHUS OT
BBICOTHI HaJl YPOBHEM MOPs
46 N3mepenue atmocdepHoro nasneHus. IlpuGopsr s
' U3MEpeHus: aTMOC(EepHOTo aBICHUS
JlefictBue KMAKOCTM M ra3a Ha IOTPYKEHHOE B HHX
4.7 Teno. BelTamkuBaromas (apXuMemoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
4.9 [IpakTuueckue padboOTHI:




HccnepoBanue 3aBUCHMOCTH Beca Tela B BOJIE OT
o0b€Ma mTOTrpyXEHHOM B IKUAKOCTH YacTH Tela.
Omnpenenenne BhITAIKUBAIOLIEH CUIIBI, AEHCTBYIOLIEH Ha
TEI0, MOrpyx’€éHHoe B  KuJakocTb.  [IpoBepka
HE3aBHCUMOCTHU BBITAJIKHBAIOMIEH CHIIBI, JIEHCTBYIOIIECH
Ha TeI0 B JKUAKOCTH, OT Maccel Tena. OmnbIThI,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTH  BBITAJKUBAIOLIEH
CHJIBI, JEHCTBYIOIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHOW B KUIKOCTh YaCTH TeJa U OT IUIOTHOCTHU
JKUJIKOCTH. KoncrpyupoBanue apeomeTpa  WIH
KOHCTPYMpPOBAaHHWE  JIOAKM U  ompeneneHue  eé

IPy30I0AbEMHOCTH

4.10

®dusnueckue  SABIEHUS B MPUPOJE:  BIMSHHUE
aTMoc(epHOro aBJeHHs Ha KUBOM OpraHU3M, IJIaBaHUE

pbIO

4.11

TexHnyeckue yCTpOMCTBa: cooOUIaroIMecs COCYAbl,
YCTPOMCTBO BOJONPOBOJAA, THUIPABIWYECKUNA IIpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOW HAacoc,

apeoMeTp

PABOTA, MOIIHOCTD, DOHEPTUA

5.1 Mexanudeckas padora
52 Mexannyeckas MOIIHOCTE
53 [IpocTeie  MexaHU3MBI: pblyar, OJOK, HaKJIOHHAs
' mockocTh. [IpaBuiio paBHOBECHS pblyara
54 [IpumeneHne npaBuiIa paBHOBECHS phlyara K OJIOKy
«3onmoroe  mpaBwio»  MexaHuku.  Kosddumument
5.5 MIOJIE3HOTO JEHUCTBUS MEXaHU3MOB. [IpocTsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenumanpHas SHEPTUU TeJa, MOJHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
53 [TonmHast MexaHW4eckas HHEPrus. 3aKOH W3MEHEHUS H
' COXpaHEHUsI MEXaHUYECKON IHEPTruun
59 [TpakTuyeckue pabOTHI:

Onpenenenne  paboTbl  CHUJIbl  TPEHUS  IpuU




PaBHOMEpPHOM  JIBHOKEHUM Tejla [0 TOPU30HTAIbHOU
noeepxHocTu. MccienoBanue ycioBui paBHOBECHUS pblyara.
N3mepenne KIIJ[ naknonHo#M mockoctu. M3ydyeHue 3akoHa

COXpaHCHUA MEXaHHYECKOU OHCPI'un

dusznueckue sBJICHUI B npupoac: pblHaru B TCJIC

5.10
YyeJioBeKa
TexHuyeckue yCTpOMCTBA: pblUar, MOABWKHBIA H
5.11 HETOJIBHKHBIA OJIOKM, HAKIIOHHAS IIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COePKAHUS
pasjiena 3JIeMeHTa
6 TEITJIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOKEHHMSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUH CTpOEHMsI BemecTBa. Macca u  pa3Mepsl
. Mosiekysl.  OmbITbl, TNOATBEPKIAIOLIME  OCHOBHBIE
I0JIO’KEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 COCTOSIHMI BeriecTBa. Kpucramimueckue U aMopgHBIC
Tena
OOBbsicHEeHHEe CBOMCTB ra3oB, XKHIKOCTEH M TBEPHABIX Tel
6.3 HAa OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHYECKOMN
TEOPUHU
6.4 CmauuBaHUE M KallWJUISIPHBIE SIBIICHUS
6.5 TemoBoe paciiupeHue u cxxatue
66 Temnepatypa. CBsi3b TeMmmepaTrypbl €O CKOPOCTBIO
. TETJIOBOTO ABUKEHUS YaCTHI]
67 Buytpennss sueprust. Cioco6bl H3MEHEHHs BHYTpEHHEH
' SHEPruM: TEIJIONEepeaaya U COBEPIIEHUE padOThI
6.8 Bunel Teronepenaun: TENIONPOBOAHOCTb, KOHBEKIIHS,
U3JIy4eHue




KomnuectBo  TemioTel. YaeiapHas — TEIIOEMKOCTH

6.9
BEILIECTBA
TermmooOMeH U TemyIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIIOBOTO OanaHca
[InaBneHue u OTBepEBaHNE KPUCTAIUINYECKUX BEIIECTB.
6.11
VY nenbHas TErOTa IUIABICHUS
[Tapoobpa3zoBanne u  KoHAeHcanusa.  Vcmapenwue.
Kunenue. VYnapenbHas  Ttemrora mapooOpa3oBaHUSI.
6.12
3aBUCUMOCTb TEMIIEpaTypbl KUIMEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEII0Ta CrOPAHUS
[Tpunnuner  paboTel  TemnoBeiX — aBuratene  KIIJ]
6.15 TEIJIOBOTO JBuratess. TemioBble ABUTATENM M 3alluTa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHUs U MPEBPALICHUS YHEPTUH B TETUIOBBIX
6.16
rpoleccax
6.17 [TpakTuyeckue paboTHI:

OneiTel 1O OOHApY)XEHHIO  JEHCTBUSL  CHIJI
MOJIEKYJIIPHOTO MPUTSKEHHUS.

OneITEl 10 BBIPALMBAHUIO KPUCTAJIOB MOBApEHHOM
COJIM WJIU caxapa.

OnpITel 1O HAOMIOJEHUIO TEIUIOBOTO PAaCIIUPEHUS
ra30B, )KUIKOCTEH U TBEPIBIX TEIl.

Onpenenenue 1aBiaeHus Bo3AyXa B OalsioHe IIITPULIA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh J1aBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUS.

[IpoBepka rumnore3sbl JTUHEHHOW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA KHJIKOCTM B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPATYPBI.

Habntoienne n3MeHeHys BHYTPEHHEN SHEprUM Tela B
pe3yJabTare Terionepeaayu U paboThl BHEIIHUX CHUIL.

HccnegoBanue SIBIICHUS TEII00OMEHA 1pu




CMEILIUBAHUM XOJIOJIHOW U TOPsTYEH BOJIBI.

HWIAHAPOM.

Hccnenosanue mpouecca UCIIapCHuA.

OHpCHeHeHI/Ie KOJIMYCCTBA TCIUIOTBI, IIOJYYCHHOI'O

BOI[Oﬁ npu TEIUIOOOMEHE ¢ HarpeTbiM MCTANIMYCCKUM

Onpenenenne yaeabHOU TEMIOEMKOCTH BEIIECTBA.

Onpe;[eneHHe OTHOCUTEIbHON BIaXKHOCTHU BO3ayXxa.

Omnpenenenue yaeapHON TEMIOTHI IUIABICHHUS JIbA.

dusuyeckue SBICHUS B MPHUPOJE:

IMOBEPXHOCTHOC

HATSOKCHUC W KallWJUIIPHBIC ABJICHHUA B IIPUPOJC,

6.18 KpUCTaJIJIbl B IpUpoe, usinydeHue CoiHia, 3aMep3aHue

WHes, CHera.

BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

TexHuueckue  ycTpoicTBa:  KamWUIspbl, TNPUMEPHI

UCIIOJIb30BAaHUs KPUCTAIIIOB, JKUJIKOCTHBIA TEPMOMETP,

6.19 JATYUK TEeMIEepaTypbl, TEPMOC, CHUCTEMA OTOILICHUS

ABUTATCIIb BHYTPCHHCTO CTOPAHUS.

JIOMOB, TUTPOMETpBI, TCHUXPOMETp, MapoBas TypOuHa,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba poga 371eKTpUUYECKUX 3apsI0B

B3aHMO,HCI>’ICTBI/IC 3apsOKCHHBIX — TCIL.

3akon Kynona

7.2 (SaBI/ICI/IMOCTB CUJIBI B3aUMOJCHCTBUSA 3apPAKCHHBIX TCJI OT

BCJIMYMHBI 3apAa0B U paCCTOAHUA MCKIAY TCJIaMI/I)

DunekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTrO

7.3 nons. [IpuHIMI cyneprno3unuu >IEeKTPUYECKUX MoJei

(Ha KAYECTBEHHOM YpPOBHE)

Hocurenn »snexkTpuyeckux 3apsioB. JIeMEHTapHbII
7.4 anekTpuueckuid 3apsaa. Ctpoenue aroma. [IpoBogHUKN 1
TM3JIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
7.6 DneKTpuyeckuid  TOK.  YCJIOBUA  CYIIECTBOBaHUS

SJICKTPHUYCCKOI'O TOKaA. M CcTOYHHKN NOCTOSIHHOTO TOKA




HevictBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). DJIEKTPHUUYECKHUH TOK B
KUIKOCTSAX U razax
o Onexktpuueckas uenb. Cuia ToOKa. OJIEKTPUUYECKOE
' HaIpsKEHUE
79 ConpotuBieHnne IIPOBO/IHUKA. Y nensHOE
' COIIPOTUBIICHUE BEIIECTBA
7.10 3axon Oma U1 ydacTKa Lenu
[locnenoBarenpHOE UM MapajuielIbHOE  COEIMHEHHE
7.11
MIPOBOJIHUKOB
Pabota W MOIIHOCTH AJIEKTPHUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
713 DneKTpuyYecKue Ienu U TOTPEOUTENH BIEKTPUYECKOU
' sHepruu B ObiTy. KOopoTKoe 3aMbIkaHue
[TocrossuHbie MarHuThl. B3ammMopencTBUE NOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHuTHoe mojie 3eMJM U €ro
' 3HauYEHHE JUIs )KU3HU Ha 3eMIie
716 OmnsiT Opcrena. MaruutHoe 1oJie 3IEKTPUYECKOro TOKa.
' [IpuMeHeHne 37eKTPOMarHuTOB B TEXHUKE
JlelicTBe MarHUTHOTO MOJsi Ha THPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTedb MOCTOSIHHOIO ToKa. Mcmonbs3oBanue
. AJIEKTPOJIBUraTeael B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIopTe
Onertet  @apanes.  SIBiaeHHE  3JIEKTPOMArHUTHOU
7.18
nHaykuud. [Ipasumno Jlenna
DJIEKTPOreHeparTop. Crioco6b1 MOJTy4YEeHUS
7.19 AJIEKTPUYECKONH  DHEPrum. DJIEKTPOCTAaHIIUM  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
7.20 [IpakTuueckue padbOTHI:

OMnbITH 110 HAOTIOACHUIO DJICKTPU3AIUN TEJ WHIYKIIHEH

" 1IpH COIIPUKOCHOBCHUHU.




UccnenoBanue neMCTBHUS BIEKTPUYECKOIO TOJS  HA
MIPOBOJIHUKU U TUDJIEKTPUKH.

COopka u mpoBepka palbOTHl 3JIEKTPUYECKOI Ienu
IIOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAIPsHKCHUS.
UccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILETO Yepe3
pPE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOpPA U HAIPSKEHUS
Ha PEe3nUCTOpE.

OnbITHI, JIEMOHCTPUPYIOLIUE 3aBHCUMOCTh
AJEKTPUYECKOTO COINPOTHUBJICHUS MPOBOJHUKA OT €ro
JUIMHBI, IJI0LIa/I1 IONIEPEYHOI0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBuiaa CIOXKEHUS HANPSHDKEHUW  TPU
MOCJIEIOBATEIbHOM ~ COCAMHEHUM JBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHIbI TOKa MPU NapajieIbHOM
CoemMHEHHH  pe3uctopoB.  Ompexnenenue  pabOTHI
JJEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Ppe3ucTop.
OnpenesieHHe  MOIIHOCTU  3JEKTPUYECKOTO  TOKa,
BBLIEIISIEMON Ha pe3ucrtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT HaIpsIKEHUs
Ha Heil. Onpenenenue KII/ narpesarens. MccnenoBanue
MAarHuTHOTO B3aWMOJEHCTBUSA TOCTOSHHBIX MarHUTOB.
N3yueHnrne MarHuTHOrO MOJIs MOCTOSIHHBIX MarHUTOB MIPHU
UX Oo0beNMHEHHMM W pazaeneHun. McciemoBanue
JNEUCTBHUS 3JIEKTPUYECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOLIUME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUSL KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKAa W HampaBlieHUs TOKa B Karymke. M3ydeHue

JIEHCTBUST MarHUTHOTO TOJIS Ha IMPOBOAHUK C TOKOM.

KonctpyupoBanue U U3yuyeHHe paboThI
3JIEKTPOABUTaTEIIA. H3smepenue KILJ
ANIEKTPOJIBUraTeIbHONM  ycTaHOBKM.  OmBITBI 10

HUCCICOOBAaHUIO SIBJICHHUA SHGKTPOMaFHHTHOﬁ WHAYKOWUH:

HCCIIEIOBAHNE HW3MEHEHUM 3Ha4YeHUs u HallpaBJICHUA




WHIYKIIMOHHOTO TOKa

@dusnueckue SBJICHUS B TPUPOJAC: DJICKTPUUCCKUE
ABIICHUS B  aTMocdepe, dSJICKTPUYECTBO  KHUBBIX
7.21 OpraHU3MOB, MarHUTHOE TOJIe 3eMJId, Jpei( MOJIOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS XKU3HHU Ha 3emiie, TOJISIPHOE

CHAHUC

TexHuueckue yCTpPOMCTBA: 3JIEKTPOCKOIL, aMIepMerp,
BOJITMETP, PEOCTAT, CUETYUK IIEKTPUUECKOM DHEPIruu,

AJIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HarpeBaTeNbHbBIE

722 ANEKTPOIPUOOPHI (mpumepsr), 3JIEKTPUUECKUE
MPEAOXPAHUTENH, DIEKTPOMArHUT, 3JIEKTPOJBUTATEb
MTOCTOSTHHOTO TOKa, TeéHepaTop MOCTOSTHHOTO TOKa
9 KJIACC
Kon
pasnen Kon snementa [IpoBepsiemble 371€EMEHTHI COAEPKAHMS
a
8 MEXAHUWYECKUE SABJIEHUA
g1 Mexanudeckoe JBH)KEHME. MarepuanpHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPSAMOJIIMHENHOE IBUKEHHE
HepasHomepHoe MIPSAMOJIMHEMHOE JBHKCHUE.
8.4 CpenHsis W MrHOBEHHas  CKOpPOCTh  Tela  IIpHU
HEpPaBHOMEPHOM JIBUIKEHUU
o5 Yckopenue. PaBHOyCKOpeHHOE IIPSAMOJIMHEMHOE
' JIBUJKECHHE
8.6 CsoOoanoe magenue. OnsiTel [anmmies
PaBHOMepHOE nBHKEHUE MO OKpykHOCTHU. [lepuon u
8.7 yactota oOpamienusi. JluHeliHass u yryioBass CKOPOCTH.
[{eHTpOCTpEMUTENIBHOE YCKOPEHHE
8.8 [TepssIii 3akoH HproTOHA




8.9

Bropoii 3akon HetoTona

8.10 Tpetnii 3akoH HeroToHa

8.11 [TpuHIIUTT Cyneprno3uIIuu CUIT

8.12 Cuna ynpyrocru. 3akoH ['yka

%13 Cuna TpeHMs: CWIa TPEHUS CKOJBXEHUS, CHIIa
' TPEHUS TTOKOS, APYTHE BUIBI TPCHUS

% 14 Cunma TSDKECTH U 3aKOH BCEMHPHOTO TSTOTCHHUS.
' Yckopenue cBOOOIHOTO MaieHuUs

215 Jewxenne tuaner  Bokpyr  Comnma.  Ilepsas
' KOCMHUecKasi CKOpocTb. HeBecoMOCTh U meperpy3ku

%16 PaBHOBecue  marepuanbHOM  TOYKH.  AOCOIIOTHO
' TBEPAOE TEIIO

%17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OChIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn

8.18 Nmmynse Tena. U3menenune ummynbca. UMIynibe crib

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 PeakTtuBHOE IBHKEHUE

8.21 Mexanudeckas paboTa U MOIITHOCTh

82 PaGora cun TsxkectH, ymnpyroctd, TpeHus. CBs3b
' SHEPIruu 1 paboThl

823 [loTenuumanbHast »HEpPrus Tena, TMOJHATOTO  HaJ
' MMOBEPXHOCTHIO 3eMJIN

8.24 [ToreHimanpHas SHEPTUsl CHKATOM MPYKUHBI

Kunernyeckas sueprusi. Teopema 0 KHHETHYECKOU
8.25
SHEPTrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU
8.27 [IpakTuueckue pabOThI:

Omnpenenenue cpeHel CKOPOCTU CKOJBKEHHsI Opycka
WIM JBWKEHUS IIAapUKa IO HAKJIOHHOM IUIOCKOCTH.
Omnpenenenre yCKOpeHUs Tella IPU PaBHOYCKOPEHHOM
JIBU’KEHUHU 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHU IPU
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 Ha4albHON CKOPOCTH.

[IpoBepka TIHIOTE3bl: €CIU MPU PAaBHOYCKOPEHHOM




JIBUKEHUHM 0€3 HadaJbHOW CKOPOCTH IYyTH OTHOCATCS
KaK psa  HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CHJIBl HOpMalbHOrO pAaBieHus. OnpenencHue
kod(durmenta TpeHUs ckoibxkeHus. OmpenencHue
KECTKOCTH MpyXuHBL. OmnpeneneHue pabdOThl CHIIBI
TpeHUs IIpU pPABHOMEPHOM [BIDKEHHMM Tela II0
TOPU30HTAIBHON TOBepXHOCTH. OmnpeneneHue padoThl
CUIBl  YOPYrocTd  IpU  moAbEME  Ipy3a  C
UCIIONIb30BAHUEM  HEMOJBIDKHOTO W MOABUKHOTO

OJIOKOB

duznyeckue SIBICHUS B npupoac: NpujirvBbl U OTJIMBBI,

8.28 nBkeHrue TuiaHeT COJHEYHOM CHUCTEMbI, PEAKTUBHOE
JIBU’KEHUE KUBBIX OPTAaHU3MOB
899 TexHuueckue  yCTpOMCTBA:  CHUAOMETP, JATYUKHU

MIOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHUYECKHUE KOJIEBAHWA 11 BOJIHBI

KonebarensHoe JBHXKXCHUC. OCHOBHBIE XapaKTCPHUCTUKHU

>l KoJe0aHuii: Iepro/I, 4acTOTa, aMILUIUTY1a
97 Marematnueckuit U NIPYKUHHBIN MasITHUKHU.
. [IpeBpaiene sHepruu Npu KoiaedaTeIbHOM JABHKEHUN
93 3aryxawomue KoneOaHus. BpIHyXIeHHBbIE KoJjeOaHus.
' Pe3onanc
Mexanudeckue BoHbI. CBOMCTBA MEXaHMYECKUX BOJIH.
94 [IpononbHble M TONEpedHble BOJIHBL. JlJIMHA BONHBI U
' CKOpOCTb €€ pacnpocTpaHeHus. MexaHuuecKue BOJIHBI
B TBEPAOM TeJIe, CEICMUYECKHE BOJTHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 Nudpa3Byk 1 yIbpTpasByk
9.7 [TpakTrueckue pabOTHI:

OmnpeneneHnue 9acToTbl M TMepHoAa  KoJjeOaHHi
MaTEeMaTH4eCcKOro MasTHHUKA.

OHpe,[[eJICHI/IC HaCTOTbI )48 rnepuoaa KoJIeOaHMit




MPYXUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH  TepHoja  KoJeOaHui
MOJABEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHUMOCTH IepHoja KoJjeOaHui
MPY>KUHHOTO MAasTHHUKa OT Macchl Tpy3a. I[IpoBepka
HE3aBHCHUMOCTH nepuoaa Kosie0aHuit rpysa,
MOABEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyxuHbl. M3mepenne yckopeHusi cBOOOIHOTO MaieHus

®dusuueckue SIBICHUS B MPUPOJE: BOCIPUSITHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSCEHUE, CEUCMUYECKUE BOJIHBL,
LyHaMH, 3XO
9.9 TexHuueckue yCTpPOMCTBA: 3XO0JOT, HCHOJb30BAHUE

YJIBTPa3ByKa B OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJjie. DIEKTPOMAarHUTHbIE BOJIHBI.

101 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH
103 DJleKTpoMarHuTHas mpupoaa cBeta. CKOpPOCTb CBeTa.
' BoustHOBBIE CBOMCTBA CBETA
10 [TpakTuyeckue paboOTHI:
10.4 N3ydyeHue CBOMCTB  AJIEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
dusuveckue SBICHUS B TMPUPOJE: OHOIOTHYECKOE
10.5 JIEHICTBHE BHUJIUMOTO, yJIbTPapuOIETOBOIO 51
PEHTI€HOBCKOTO U3JTyYEHHI
10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' AJIEKTPOMATHUTHBIX BOJIH JJISI COTOBOU CBSI3H
11 CBETOBBIE SBJIEHU A
11.1 JlydeBast mozensb cBera. IcTouHMKH cBeTa
11.2 [IpsamonuHeitHOe pacIpoCTpaHEHUE CBETA
113 Otpaxxenue ceta. [lnockoe 3epkano. 3akOH OTpaKEHUS
' cBETa
11.4 [Ipenomsienne cBeta. 3aKOH MPEIOMIIEHMSI CBETA.

[TonHOE BHYTpEeHHEE OTpaKEHHE CBETa




11.5

JIunza. Xop ydei B JIMH3E

11.6

OnTnueckas cucreMa (oToamnmnapara, MHUKpOCKONa |

TCIICCKOIIa

I'ma3 kak onruyeckas cucreMa. bnusopykocTs u

11.7
JTAIbHO30PKOCTh
118 Paznoxenue 6enmoro ceeta B criektp. OnbiTel HhtoTOHA.
' CrnosxeHue crieKTpaibHbIX LIBETOB. Jlucnepcus cBeTa
[TpakTuyeckue paboTHI:
HccnenoBanne  3aBUCHUMOCTH  yIJla  OTpaskeHUs
CBETOBOI'O JIy4a OT yIJa Ia/ICHNUS.
N3ydeHne xapakTepuCTUK U300paKeHUs MpeaMera B
IUIOCKOM 3epKaie.
HccnenoBaHue 3aBUCUMOCTH YIJIa  IPEJIOMIICHUS
CBETOBOI'O Jyya OT yrja MaJieHus Ha TPaHUIE «BO3IYX —
11.9 CTEKJIO».
[Torydyenne n300pakeHU ¢ MOMOIIbIO COOMparoIen
JIUH3BIL.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOM
CHJIBI COOMpArOLIEei INH3HI.
OMNBITH IO Pa3JIOKEHUIO OETIOTO CBETA B CIEKTP.
OnpIThl MO BOCHPHATHIO LIBETa MPEIMETOB IMPU HX
HaOJII0IEHUH Yepe3 [IBETOBbIE (DUIBTPHI
dusuueckue sABIEHUS B npupoze: 3arMeHus CoiHuoa u
11.10 JlyHbl, mIBETA TEN, ONTHYECKHE SBJICHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
T TexHnueckue yCTpOHCTBA: OYKH, HEPUCKOII,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
12 KBAHTOBBIE SABJIEHU A
1 Oneitel Pesepdopna u 1utanerapHas MoJieib aroma.
' Mogens aroma bopa
122 Hcnyckanue W NOIVIOLIEHHE CBETa aToMoM. KBaHTHI.
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(ha, 6eTa- 1 raMMa-u3ITydeHUs
12.4 Crpoenne aromHoro sAnpa. HykioHHas Mojenb




aToOMHOTO sipa. M30Tomnbl

PannoaktuBHbie mnpeBpamieHus. Ilepuon momypacmana

12.5
aTOMHBIX SI7IEP
126 SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3aps0BOrO U
' MacCOBOI'0 YUCEI
12.7 DHeprusi CBA31 aTOMHBIX si/iep. CBsI3b MacChl U SHEPTUU
123 Peakuuu cunresa u nenenus saep. IcTouHuky 3Hepruu
' CounHua u 3B€31
129 Snepnas oHepreruka. JlelicTBue  paguMOaKTUBHBIX
' M3JIy4eHHI Ha )KUBbIE OPTaHNU3MBI
[TpakTuueckue paboOThI:
HaGntonenue CIUIOMIHBIX W JIMHEHYATBIX CIEKTPOB
W3JIy4ECHHUS.
12.10
HccnenoBanue TPEKOB: M3MEPEHUE DHEPIMM YaCTHILIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue paaroakTuBHOTO (hoHA
dusuyeckue SABICHUS B IPUPOJAE: ECTECTBEHHBIN
pasvoaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
12.11 paaOaKTUBHOE W3ITy4YeHUE TMPUPOIHBIX MHUHEPAJIOB,
JICUCTBUE PpAJUOAKTUBHBIX H3JIyYCHUH Ha OPraHu3M
YeJI0BeKa
112 TexHuuueckue yCTpOICTBA: CIIEKTPOCKOII,

WHJUBHyaJIbHBIA O3UMETp, KaMepa Buinbcona




IHPOBEPSAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NMpoBepPsIeMOro
TpeOOBaHUs

IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM pe3y/ibTaTaM
0a30BOro yPOBHSI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0paszopanust Ha ocHoBe PI'OC

[lonnmanue ponu  (GU3MKM B HAy4YHOH  KapTUHE  MUDA;
c(hOPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOH CBS3U
U TO3HAaBa€MOCTH SIBICHUN MPUPOJBI, O POJM SKCIEPUMEHTA B
¢usuke, o cucreMooOpasyroomeil poiaun (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHUKH M TEXHOJOrud, 00 HBOJIOLUU
¢u3nYecKUx 3HAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpA, O BKIAJE POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IMPOILIECCOB OKPYKAIOIIETO

MHpA, Pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHus O BHMJAX MaTepuu (BEHIECTBO M I0JI€), O IBMIXKEHHUU Kak
croco0e CyIIeCTBOBAaHUS MaTeprr, 00 aTOMHO-MOJICKYJIIPHON TEOpUr
CTPOEHHUSI BEIIECTBA, O (PU3UUECKOW CYIIHOCTU SBICHHHA NPHUPOJIBI
(MEXaHMYECKUX, TEIJIOBBIX, OJJICKTPOMAarHUTHBIX W KBAHTOBBIX);
yYMEHHUE Pa3InyvaTh SIBICHUS MO OMMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOIIHNX JaHHOE (PU3NUECKOE SBIICHUE;
YMEHHE PAcIO3HaBATh MPOSBICHUE U3YUYCHHBIX (DU3MUECKUX SIBICHUN
B OKpYXalollleM MHpEe, BBIJEISAS HX CYIIECTBEHHBIE CBOMCTBa

(Tpu3HAKK)

Brnagenne ocHOBaMM MOHSATHMHOIO ammapara ¥ CHMBOJHYECKOIO
si3bIKa (PM3UKHU W UCIONB30BaHUE WX JUIS PENICHUS Y4eOHBIX 3ajad;
yMEHHE XapaKTepu30BaTh CBONCTBA Ted, (U3NYECKUE SBICHUSA U

MMpONLECChI, UCIIOJIb3YA (IJYH,Z[aMCHTaHBHBIG H OMIIUPUYICCKHUEC 3aKOHBI

YMeHne onuchIBaTh HN3YUCHHBIC CBOMCTBA TENI U (I)I/ISI/ILICCKI/IG SABJICHHA,

WCTIONB3YS (PU3UIECKHE BETUIMHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOrO IIO3HAHUSA C Y4ETOM
coOJroIeHHs paBuil 0e301M1acHOro TpyJa: HaOMoJeHHe (PU3NUECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSTENILHO COOMpPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpyAOBaHUsS MO MHCTPYKILUH, OMUCHIBATH X0
OTIbITA U 3aMUCHIBATh €T0 PE3YJIbTaThl, (HOPMYIUPOBATH BHIBOBI;
IIPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEpPEHUI (PU3MUECKUX BETUUYUH:
YMEHHE TUIAaHHPOBATh HW3MEPEHUs, CaMOCTOATENBHO COOMpPaTh
JKCIEPUMEHTAJIbHYIO YCTAaHOBKY II0 HWHCTPYKLUH, BBIYUCIATH
3HAQYECHHUE BEJIIMYMHBI U AHAIU3UPOBATH IIOJYYEHHBIE DPE3YJIbTATHI C
Y4ETOM 3aJaHHOW MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MIPOBEACHUE  HECJIOXKHBIX  JKCIICPUMEHTAIBHBIX  MCCIIECJOBAaHUU;
CaMOCTOSITEJIbHO  COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE IO  WHCTPYKUUH,  IPEICTABIATH
MOJTyYCHHbIE 3aBUCHMOCTH (PU3MUECKUX BEIUYMH B BHJE TAOIHIl U
rpaMKOB, yUUTBIBATh IOIPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yiIbTaTaM

HUCCICIOBAaHUA

[lonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKHX  MOEJeH
(MaTepuanibHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJECITH CTPOCHUS
ra3oB, >KMJIKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJEIb aTOMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO f]pa) U yMEHHE NPUMEHATbh UX IS

00BsACHEHHS (bHSI/I‘ICCKI/IX IMpoueccoB

YMmeHue oOBACHATH (pU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
gyuciae W B KOHTEKCTE CHTyalluid MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATH IPUUYNHHO-CIICACTBCHHBIE CBSI3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHbIE CBOMCTBA (PU3MUECKUX

5[BJ'I€HHI71, (1)1/131/1qu1<1/16 3aKOHBbI, 3aKOHOMCPHOCTH 1 MOJECIN

YMeHnne pemath pacuéTHble 3amaun (Ha 0a3ze 2 — 3 ypaBHEHHH),
UCTIONB3Ysl 3aKOHBI W (OpMynbl, CBs3bIBaKOIIME (DU3HUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KPATKOC YCJIOBHUEC 3aJayiu,
BBISIBJISATh  HEJIOCTAIOIINE JIaHHBIC, BHIOUPATh 3aKOHBI M (POPMYJIBI,
HeoOXOouMBIE TSl €€ pelIeHHs], UCIIOJIb30BaTh CIPABOYHBIC JTaHHBIC,
MPOBOJIUTH PACYETHI W OICHUBATh PEATUCTHYHOCTh MOJTYYCHHOTO
3HaueHUs (PU3MUECKON BEIMYMHBI, YMEHUE ONPEIENSITh Pa3MEPHOCTh

(bu3nYecKoil BeMYNHBI, OTYUYEHHON IPU PELIEHUH 3ada4u

YMeHue xapakTepu3oBaThb INPUHIUMBI  JEHCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM 4HCIE OBITOBBIX MPUOOPOB, U MPOMBIILIEHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONB3Ys 3HAHUS O

CBOMCTBaX (I)I/ISI/IIIGCKI/IX SBJICHUH U H606XOI[I/IMBIG (1)I/ISI/I‘ICCKI/IG




3aKOHOMECPHOCTHU

10

YMeHHe UCHoNb30BaTh 3HaHWS O (QU3NYECKUX SIBICHUSIX B
MOBCETHEBHON KM3HM s oOecrieuyeHHss ©€30MaCHOCTH  NPH
oOpamieHud ¢ OBITOBBIMH ~ IpubOpaMu M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3J0pOBbS M  COONIOJIEHHS HOPM
9KOJIOTMYECKOTO TOBEJACHUS B OKpY’KaloLIEH cpene; MOHMMAaHUE
HEOOXOAUMOCTH MPUMEHEHMs JOCTHXKEHUH (PU3MKM U TEXHOJOTHM

AJIg palluOHAaJIBHOT'O NPUPOAOIIOJIBb30BaAHUSA

11

OnbIT mOMCKa, TMpeoOpa3oBaHMs M TPEACTABICHUS HH(OpMAINH
(DU3UYECKOTO COJEP)KaHUS C HCIOJIb30BaHHEM HWH()OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTD
MOJTy4eHHOW WH(OpPMAIMM Ha OCHOBE WMEIONINXCS 3HAaHUN U
JOMOJTHUTEIbHBIX ~ MCTOYHUKOB, yYMEHHE  HCHOJb30BaTh  IMpPHU
BBITMIOJIHEHUH YYEOHBIX 33/JaHUl HAYYHO-TIONMYJISAPHYIO JTUTEPaTypy
(bu3MYECKOTO0 COAep KaHUs, CIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WutepHer; BianeHue 0a30BBIMH  HaBBIKAMU — IpeoOpa3oBaHUS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JPYryl; yMEHHE
co3/laBaThb COOCTBEHHBIC NHCHMEHHBIE M YCTHbIE COOOILEHHsS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbBIX HA OI'D
1O ®U3UKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

MEXAHUWYECKUE SABJIEHUA

1.1

Mexanuueckoe JBWkeHHe. MarepuanbHas Touka. (Cuctema  OTcuéra.

OTHOCHUTENIFHOCTD JABWXKCHU A

PaBHOMepHOE U HepaBHOMepHOe nBHxkeHHe. CpenHsis ckopocTh. Dopmyna Juis

1.2 BBIUMCIICHUS CpellHel ckopocTu: v = S/t
PaBHOMEpHOE NpsAMOJIMHEHHOE JABMKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tella OT
BPEMEHH B CIIy4ae paBHOMEPHOTO MPSIMOIMHEHHOTO JBIKCHHUS:
13 xX(7)=x, +ut
I'padyky 3aBUCUMOCTH OT BPEMEHH IS TPOCKIMH CKOPOCTH, TPOEKINU
nepeMelIeHus, MyTH, KOOPJMHATHl TP PaBHOMEPHOM MPSIMOJIHHEHHOM
JBHKCHUU
3aBHCHMOCTh KOOPAMHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
NPSIMOJIMHEIHOTO ABHKCHUSI:
2
Sy(f)=vo, *f+ay* ;
2
@opmynbl Ui TPOEKUUH IMEPEMENICHUS, MPOCKIUU CKOPOCTH M HPOCKLUH
YCKOPEHUs TIPU paBHOYCKOPEHHOM NPSIMOJIMHEHHOM JIBHKCHHU:
1.4 s.(D=vy,t+a,- L,
2
U.\'('f) =Upy T, I,
a (f) =canst,
uh.: - u-_l.: =2a,s,
I'padukn 3aBUCHMOCTH OT BpPEMEHH JUIsi IMPOCKIMU YCKOPEHHS, MPOCKIUU
CKOpPOCTH, TIPOCKIMH TMEepEeMEIIeHUsl, KOOPJMHATHI TPH PABHOYCKOPEHHOM
NPSMOJIMHEHHOM JABHKCHUH
1.5 CBoOoanoe maneHue. PopMyIibl, ONKMCHIBAIOIIME CBOOOTHOE MaJeHUE Tela Io

BCpPTUKAJIU (I[BI/DKGHI/IG TCJIa BHHU3 WM BBCPX OTHOCUTCIIBHO ITOBCPXHOCTHU

3emnu). I'paduku 3aBUCMMOCTH OT BpEeMEHHM JJIsl MPOEKIUU YCKOPEHHS,




MPOEKIIMH CKOPOCTH M KOOPJAMHATHI MpPH CBOOOJHOM TMAaJeHUM Teja IOo

BEpPTUKAJIN

CkopocTh pPaBHOMEPHOTO [BIDKEHHUS Teja IO OKpyx)HocTu. Hampasnenue
CKOPOCTH.
dopmyna Afs BBIYUCICHUS CKOPOCTH uepe3 Paanyc OKPYKHOCTH H TEPHOJ
oOparieHus:

2MR

T

LentpocTtpeMutenpbHoe yckopeHue. HampaBieHne LEHTPOCTPEMUTEIBLHOIO

yckopenusi. Dopmyra ist BBIYUCICHUS] YCKOPEHHUS:

1.6
2
L L
% R
dopmyia, cBSI3bIBatOIIas IEPUO U YACTOTY OOpaIleHUs:
V= .
'
Macca. ITnotHocTs BemecTBa. @opmyJia sl BBIYUCICHHS TIOTHOCTH
i m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue Cuil
1.9 SIBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
ConanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CUJIbIL, JEHCTBYIOIIEH Ha
TENO
Bzaumoneiictue ten. Tperuii 3akoH HeroToHa:
1.11 F2—>1=_Fi—}2
1.12 TpeHue mokost U TpeHUE CKOIbXEeHU. DopMyIia JUIsl BBIUUCICHUS MOJYJIS CUJIbI

TPCHUA CKOJIbKCHUA:




1.13

Hedopmaruss tema. Ymnpyrue u Heymnpyrue aedopmanuu. 3aKoH YIPYyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSATOTCHUE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

My - M4
'L
Cuna TsxecTu. Y CKOpeHHe CBOOOHOTO MaICHHUS.
dopmyna a7 BEIYUCICHUS CHITBI TSDKECTH BOJIM3H moBepxHocTH 3emnu: F = mg.
JBuxenue manet Bokpyr Connua. [lepBas kocMuueckasi CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckasi BeIUYnHa.
p=mi

Nmmnynbe cucteMsl Te. Mi3menenne umimynbca. UMmynbe Cuiisl

1.16

3akoH COXpAaHCHUA UMITYJIbCA IJIA 3aMKHYTOI71 CUCTCMBI TCJI.
D=0, +im, U, =const

PeakTuBHOE NBMXKEHUE

1.17

Mexannueckasi pabora. @opmyna sl BBIYUCICHUS PaOOTHI CHIIBI:

A=Fscosct

Mexanndeckast MOITHOCTB:

1.18

Kunernueckas u NOTCHIMAJIbHAs SHCPIUs. q)opMyna JJI BBIYMCJICHUA

KUHETUYECKON IHEPTUM:

2
mu
B

TGOPGMa 0 KHHETHUYECKOH OHCPI'UH. d)opMyJIa JIISI BBIYMCIICHUS TTOTECHIIMAILHOM




OHEPIUH TCJia, MOAHATOIO

Hag 3eMIIEit:

E _ =meh
F o

Mexann4deckas OHEPTUA:

E=E;+E p
119 3aKOH COXpaHEHMs MEeXaHU4YeCKol sHepruu. @opmyJia /sl 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpEHUS: £ = const.
[IpeBpalieHne MEXaHMYECKOM SHEPTUU TTPU HAJTMYUU CHIIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Prruar. Moment cuisl: M - Fl.
VYcinoBre paBHOBECHS pblyara:
ol MAM+.=0
[MoxBwxHbIN 1 HenoABMKHBIN O0510KU. KII/I mpocThIX MeXaHU3MOB,
S Aﬂmasm
‘4‘33.11‘3&1133323
JlaBiieHne TBEPOTO TENa.
@®opMyna 17151 BBIYUCICHUS 1aBJICHUsI TBEPIOTO Tena:
_F
pP= 5
. JaBnenue raza. ATMochepHOe TaBleHUE.
' I'mapocratuyeckoe JaBiieHUE BHYTPH KUJIKOCTH.
®opMyna 17151 BBIYMCIICHUS 1aBJICHUS BHYTPH KUAKOCTH:
P=pgh+ P,
1.22 3akoH [lackans. ['mapaBnuueckuit mpece
3akoH Apxumena. dopmyna A ONpeAeNieHHs BBITAIKUBAIOIIEH CHIIBI,
JICUCTBYIOILEH HA TEJIO, TOTPYKEHHOE B )KUJAKOCTh WJIN ra3:
1.23

F_:'-_I:ﬁ. =ng

VYcaopue miaBanus teaa. IlnaBanue CYJ0B 1 BO3AYXOILIABAHUEC




1.24

Mexanudeckue KojeOaHus. AMIUIMTYyZa, TEPUOJ W YacToTa KoJeOaHM.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M IEPUOJT KOJIeOaHuit:

1.25

MareMaTuueckuii ¥ IpYyKUHHBIM MasATHUKU. [IpeBpaiienue oSHepruu Ipu

K0J1€0aTeIbHOM ABUKEHUHU

1.26

3aryxaromue konebanus. BeiHyxieHHble koneOanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HpO,Z[OJ'IBHBIC U TIONEPCYHBIC BOJIHBI. HJ’II/IHa BOJIHBI U

CKOPOCTB paCIipoOCTPAHCHUA BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BBICOTa 3ByKa. OTpa’keHHE 3BYKOBOIl BOJIHBI Ha T'paHHUILIE

nByX cpenl. H(pa3ByK U yIbTpa3ByK

1.29

IIpakmuueckue pabomul

H3Mepenne cpenHeil IMUIOTHOCTU BEIIECTBA; apXUMEIOBOW CHJIbI; KECTKOCTH
NPYXUHBL, KO3((UIIMEHTa TPEHUSI CKOJIbKEHUS; pabOThl CHIIBI TPEHHS, CHIIBI
YOPYTOCTH; CpelHEeH CKOPOCTH IBMKEHHsI OpycKa MO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHHs1 Opycka NpH JABWKEHMHM IO HAKIOHHOM IJIOCKOCTH; YacTOThl M
nepuoga KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KosieOaHU NPY>KUHHOIO MasiTHUKA; MOMEHTA CHJIbI, AEHCTBYIOLIETO0 Ha pbIyar;
paboThl CHJIBI YHPYroCTH TMPH MOIBEME TPy3a C IMOMOIIBIO HEMOABHKHOTO
0110Ka; pabOThI CUIIBI YIPYTOCTU MPHU MOABEME Ipy3a C MOMOILIBIO MOJBHKHOTO
610Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOW CHJIBI OT 00BEMA MOIpyKEHHOM
YacTH Tela U OT IUNIOTHOCTHU JKUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI
OT MaccChl TeJNa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO AABJIEHUS U OT
polia MOBEPXHOCTH; CHJIbI YNPYTOCTH, BO3HUKAIOUIEH B MpYKUHE, OT CTENEHU
negopManuy Ipy>KUHBL, YCKOpEHHUsl Opycka OT yrila HakjIoOHa HarpaBIIIoLICH;
nepuoja (4acToTbl) KoseOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoaa
KosleOaHUH MPYKMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
HCCIIEIOBAaHUE HE3aBUCHUMOCTH IEpUoJia KOJIEOAaHUM HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka yciaoBusi paBHOBECHS phluara

1.30

Qusuueckue sA6NeHUsA 6 npupooe: TPUMEPbl JBWXKEHHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU NPUPOJIE, AEUCTBUE CUIIBI TPEHMSI B IPUPOJE U

TCXHUKEC, TPHUIHNBBI W OTJIHMBbLI, ABHXXCHHUC IIJIAHCT ComHeuHoM CHUCTCMBI,




PEAKTUBHOC JABUKCHHUC XXUBBIX OPraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIUAHHUC
aTMOC¢)epHOT0 JaBIICHUS Ha >KHUBOH OpraHu3M, IIJIaBaHUC pBIG, BOCIIpHUATUC

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYecKue BOJIHBI, HyHaMH, 5X0

Texnuueckue yCWlpOﬁCWlGd.' CIIMAOMETP, OATYHUKU IIOJOKCHHA, PACCTOAHUA U
YCKOpPpCHUSA, AUHAMOMCTpP, I[MOAUIMIIHUKH, PAKCTHI, pbIyar, MOJBIKHBIA U

HGHOIIBI/I)KHI)If/i 6J'IOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAHU3MBbI B 6I)ITy,

t1 cooOuIarImecs: cocybl, YCTPOWCTBO BOAONPOBOJA, TMAPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BAHUE YIIBTPA3BYKaA B OBITY U TEXHUKE
2 TEIUIOBBIE ABJIEHW A
OCHOBHBIE  TIOJOXKEHUS  MOJEKYJSIPHO-KMHETUYECKOW TEOPUM  CTPOCHUS
2.1 BelecTBa. Mojienu TBEPIOro, KUAKOro ¥ ra3000pa3HOro COCTOSIHMM BEIIECTBA.
Kpucrannuueckue u amopgHsble Tena
57 JlBmkeHne dvactul BemecTBa. CBA3b CKOPOCTHM  JIBWJKEHHS 4YacTUL C
. Temreparypoil. bpoynockoe nBmxenue, nuddysus
23 CMaunBaHUE U KaWUISIPHBIE SBJICHUS
24 TenoBoe paciiupeHue u cxxaTue
2.5 TeroBoe paBHOBECHE
26 Buytpennsas snHeprus. Pabora u Teruionepenadya Kak CHOCOOBI HM3MEHEHMS
' BHYTpPEHHEH 3HEPIUH
2.7 Bunel Temnonepenayn: TEMIONPOBOJHOCTD, KOHBEKLUS, U3ITyYCHHUE
Harpesanne wu oxnaxaenue Ten. KoamuectBo  TemnoTel. Y naenbHas
TEIUIOEMKOCTb:
2.8 - \
QO=cm\t,—1,)
3aKOH COXpaHEHWS PHEPrMM B TEIUIOBBIX MpOIECCax. YPaBHEHHE TEIIOBOTO
OanaHca:
2.9
Q1 _Qz +..=0
Hcnapenne u kxonzaeHcauus. V3MeHeHHWE BHYTPEHHEH HSHEPrHHM B IIpoliecce
510 UCIapeHnsd W KoHAeHcauuu. KumneHue IKHOKOCTH. YAenpHas TEIuioTa
' napoobpazoBauus: L = O/m
2.11 BrnaxxHocTs BO31yxa




[InaBnenne wu Kpucraiumsauus. VI3MeHeHHE BHYTPEHHEHW OJHEpPIMM IIpHU

IUIABJICHUU U KpUCTAJIJIN3alluu. Y,HCJ'IBHaH TCIJIOTA ITJIaBJICHHUA:

2.12
=2
iy
BuyTpenHsis sHeprusi cropaHus TOIUIMBa. Y IeibHas TEIIOTa CropaHus TOTUIHBA!
2.13 q = Q/m
2.14 [Tpunnume! padoTs! TermnoBsix ABuratenei. KI1J[ TermmoBoro apurarens
IIpaxmuueckue pabomul
N3mepenne yaenbHOM TEIIOEMKOCTH METAUIMYECKOrO IMJIMHIPA; KOJIMYECTBA
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (DUKCUPOBAHHOM
Macchbl, B KOTOpPYIO OIyUIEH HArpeThlid IIWIMHIAP; KOJUYECTBA TEIUIOTHI,
2.15 OTJAQHHOTO HArpeThiM HWJIMHAPOM, TOCJIE OMYyCKaHUS €ro B BOJY KOMHATHOH
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTH BO3JYyXa; YJAEIbHOH TEIJIOTHI
MIaBiaeHus Jbaa. McciaepoBaHwe M3MEHEHHS TEMIIEpaTypbl BOJBI  MpHU
Pa3IMYHBIX YCIOBUSX; SIBJICHHUS TEINIOOOMEHA TpPH CMENIMBAHUM XOJIOJIHON H
ropsiueit BOJbI; Ipoiiecca UCHapeHust
Qusuueckue sA61eHUs 6 Npupoode: TIOBEPXHOCTHOE HATSHKEHUE U KANUJUISPHBIC
2.16 SIBJICHUSI B MPUPOJE, KPUCTALIBI B Hpupoje, uanydenue CosHia, 3aMep3aHue
BOZOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa
Texnuueckue ycmpoticmeéa: KalnWUIspbl, IPUMEPHI UCIIOIB30BAHUS KPUCTAILIOB,
17 JKUJIKOCTHBIM TEPMOMETpP, JAaTYMK TEMIIEPATYphbl, TEPMOC, CUCTEMA OTOIICHUS
. JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOMHA, ABUTATEIb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAI'HUTHBIE SIBJIEHU S
3.1 DnekTpuzanus Tei. J[Ba Buaa 3JIeKTPUYECKUX 3apsI0B
3.2 Bzaumoneiictue 3apsskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHUsI DJIEKTPUUYECKOTO 3apsiia
34 Onektpuueckoe mone. Hanpspk€HHOCTh 3nekTpuyeckoro nois. [lpuHnun
' CYNEPIIO3UIINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocutenn »snextpudeckux 3apsiaoB. JleWicTBHE SIEKTPUUYECKOTO TIOJS Ha

QJICKTPHUYCCKUC 3aPAbI. HpOBOI[HI/IKI/I U JUSJICKTPHUKH




[TocTosHHBIN 37eKTpUYECKHil TOK. JlefcTBUs 3iekTprudeckoro Toka. Cuiia Toka.

Hanpsokenue.
3.6 I=q/t,U=A/4

DIEKTPUYECKOE CONPOTUBIICHUE. Y ACIIBHOE AIEKTPUUECKOE COITPOTHUBIICHHE:
3.7 R =pl/S
38 3axon Oma i ydacTka aekrpudeckoit nenu: [ = U/R

[TocnenoBarenbHOE COETMHEHNE POBOIHUKOB:

c TT—TT - R—
I :J.Ij-. '[r —'[,1 _'[r"}-. R_R]. _Rﬂ}
3.9 [TapannenpsHOE COEAMHEHNE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
R
U=U;:I=I+1;R=—.
-7 B 2

CwMmerianHbIe COCTMHEHHS TIPOBOTHUKOB
3.10 Pabota u MmomHOCTE 25ekTpuueckoro Toka. 4 = Ult, P = Ul

3akoH J[>oyns — Jlenna:
3.11 2

. Q=I"-R-t

112 OneiT Opcrena. MarHuTHoe moJjie MPSAMOrO0 MNPOBOJHUKA C TOKOM. JInHHUM

MAarHUTHON MHIYKIIMH
113 MarauTHOe TmMOJIe TMOCTOSHHOTO MarHurta. B3anmoaeicTBhe MNOCTOSIHHBIX

MarHuTOB
3.14 JlelicTBME MarHUTHOTO ITOJIS1 HA IIPOBOJHUK C TOKOM
3.15 OneiTel @apanes. SIBnenue 3neKTpoMarHuTHON MHAYKUuu. [Ipasuio Jlenna
3.16 Ipaxmuueckue pabomul

I/I3MepeHI/Ie QJICKTPHUYECCKOTO COIIPOTUBJICHUA pe3ucTopa, MOIIHOCTH
QJICKTPHUYCCKOI'O TOKA, pa6OTLI QJICKTPHUYCCKOI'O TOKA.

HccnegoBanne 3aBHCHMOCTH  CHJIBI TOKA, BO3HHUKAIOIICITO B IIPOBOAHHKE
(pGSI/ICTOpr, naMnqua), OT HAIIPsKCHHUA Ha KOHIAX IIPOBOAHHKA, 3aBUCUMOCTH

CONIPOTUBJICHHA OT IJIMHBI NPOBOJAHHWKA, IJIOIIAAN €r0o MONCPCYHOr0 CCUCHUSA U




YACJIBHOT'O COIIPOTUBJICHUA.
HpOBepKa MmpaBujia JJIsl JJICKTPUYICCKOr0 HANPSXKCHUA IPU MOCICAOBATCIBHOM
COCIUHCHHWU IIPOBOJHUKOB; IIpaBWJia JIA CHJIBI JJICKTPHUYCCKOIO0 TOKa IIpU

ImapaajicibHOM COCAMHCHHUU IIPOBOAHNKOB (pe3I/ICTOpH u naMnqua)

Qusuueckue s6nenus 6 npupooe: SIEKTPUUECKUE SBJICHUSA B arMmocdepe,

3.17 3JIEKTPUYECTBO JKUBBIX OPraHW3MOB, MATHUTHOE T0JI€ 3eMJIH, JApen( MmoarocoB,
POJIb MAarHUTHOTO TIOJISI JJIsI )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: OSIEKTPOCKOI, aMIepMETp, BOJIBTMETP, PpEoCTar,
CUCTYMK  DJIGKTPUYECKOW  DHEPrUH,  DJICKTPOOCBETHTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeIbHBIC AJIEKTPOTIPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEeIOXPaHUTENH, dJICKTPOMArHHUT, DSJEKTPOJBUTATENh TOCTOSIHHOTO TOKa,
TE€HEPATOpP MOCTOSIHHOTO TOKA
3.19 OnekTpoMarHuTHbIe BOJIHBIL. [1IKkana 351eKTpOMarHuTHBIX BOJIH
3.20 JlydeBas mozenb cBeta. [IpsMonHeitHOe pacipOoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cBera. [limockoe 3epkaio
3.22 [Ipenomiienue cBeta. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
394 Jlunza. Xon nydei B nuH3e. DOoKycHOE paccTosiHUE NUH3BIL. OnTHYecKas cuia
' nun3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTudeckue mpudopsI
IIpakxmuueckue pabomul
W3mepenune onTUYECKOW CHUITBI COOMpAroleil JTMH3BI; (POKYCHOTO PaCCTOSTHUS
coOuparolei JIMH3bI (II0 CBOMCTBY paBEHCTBA pa3MEpoOB IMperMeTa U U300pakeHus,
326 KOT'/la IPeIMET PacIoIOKEH B ABOMHOM (oKyce), oKa3aTes IpeIoMIeHUS CTEeKIIa.
' HccnenoBanne cBoilcTBa M300pakKeHMs, TMOIYYEHHOIO C  IOMOILBIO
coOuparolel JIMH3bI; U3MEHEHUS! (POKYCHOTO PAcCTOSHUS JIBYX CJIOXKEHHBIX JIMH3;
3aBUCHMOCTH YyTIJla MPEJIOMJICHHS CBETOBOTO Jyda OT yrja MajeHHsl Ha TPaHUIIC
«BO3yX — CTEKJIO»
307 Qusuueckue saeneruss 6 npupoode: 3atmenuss ConHua u JlyHbl, 1BeTa Ted,
. ONITUYECKHE SBICHUS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
308 Texunuueckue ycmpoticmeéa: OYKH, TEPUCKOIN, (QoToammapar, ONTUYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
4.1 PannoaktuBHOCTH. Anb(da-, OeTa-, raMma-u3nydeHus. Peakiuu anbda-u Oera-




pacnaja

4.2 Omnertel Pe3epdopaa no paccesauro anbda-dactuil. [ImanerapHas Moaens atoma

4.3 CocrtaB aTroMHOro sifpa. M3oTomnsl

4.4 [lepuoa nonypacnajga aTOMHBIX SiAEP

4.5 SnepHble peakuu. 3aKOHBI COXPAHEHHUS 3apsIIOBOIO U MacCOBOTO YHUCE
Qusuueckue a61eHUs 8 Npupode: €CTECTBEHHBIM paJHMOaKTUBHBIN (DoH,

4.6 KOCMHYECKHE JIyYd, pPaJMOAKTHBHOEC W3IyYCHHE TMPUPOJHBIX MHUHEPAJIOB,
JEHUCTBUE PAAMOAKTUBHBIX U3IyUYEHUI HA OpraHU3M 4YeI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHAUBUAYAJIbHBIN JO3UMETp, KaMmepa

BI/IJH)COHa, AACpHad SOHEPreTuKka




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

1. ®usuka: 7-i knacc: 6a30BbIN yPOBEHb: YUCOHUK; 3-€¢ U3AaHUE,
nepepaboranHoe [leppimkun .M., IBanoB A.W. AkiimonepHoe o011eCcTBO
«M3marensctBO «IIpocBemenne».

2. ®usuka: 8- kimacc: 0a30BbI YPOBEHb: YUCOHHK; 3-€ U3/IaHHE,
nepepadorannoe [leppimikun .M., UBanoB A.M. AkiimoHepHoe oOIIECTBO
«3narensctBo «IIpocBemenuey.

3. ®usuka: 9-ii kinacc: 0a30BbI YPOBEHb: YUCOHUK; 3-€ U3/IaHUE,
nepepadorantoe [leppiikun .M., I'ythuk E.M., IBanoB A.W. u np.

AxkuunonepHoe o0mectBo «M3narenscTBo «lIpocBemienue.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. ®usuka. 7 k1. Meroaunueckoe nmocooue / Yepuukona O.A., ['magenkoBa
C.H., Kynpssues B.B.,2023

2. ®usuka. 8 k1. Meroanueckoe nocodue / Yepuukosa O.A., ['mageHkoBa
C.H., Kynpssues B.B.,2023

3. ®usuka. 9 k1. Meroanueckoe nocodue/ Yepaukona O.A., ['magenkoBa

C.H., Kynpssues B.B.,2023

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. Enunas komnekuus nudpoBbIX 00pa3oBaTeNbHBIX peCypcoB. — Pexxum
noctyma: http://school- collection.edu.ru

2. JJabopaTtopHsble paboThl 10 pusuke - Pexxum noctymna http:phdep.ifmo.ru

3. Aaumanus ¢pu3ndIecKux mporeccoB. Pexxum mocryma - http:physics.nad.ru
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