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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJiEHa Ha OCHOBE IMOJIO)KEHUH M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpPaMMbl, TPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétom (enepaibHON pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

[Iporpamma 10 (Qu3uke Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE TOJIOKCHWI W TpeOOBAaHWW K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON MPOTpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yueToM ¢eaepaibHON padodeit mporpaMMbl BOCIIUTAHUS U
KOHIICTIIMY MpenogaBanus yueOHoro npeamera « Dusukay.

Copepxkanue mporpaMMbl 10 (u3uMKe HaAmpaBieHO HAa (GOPMHPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYarONIMXCS W OPraHU3AIMI0 H3yYCHHUS
Gu3MKM Ha NESITeNbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4uUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpeamera B peanusauuud tpedoBanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METaINPEAMETHBIM pe3yJibTaTaM 00yUYeHUs, a TAKXKE
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eTr0 00pa30BaHUsl.

[Iporpamma no gusnke ycTaHaBIMBAET pacHpeesieHue y4eOHOro Marepuaa
1o rojaM o0ydeHus (M0 Kjiaccam), MpeayiaracT MPUMEPHYIO MOCIEI0BATEILHOCTD
M3YUYEHHS] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS IMPEIMETHOTO COJAEpKaHUSA U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yYaArOITNXCS.

[Iporpamma mo ¢usuke paszpaboTaHa € LEJIbI0 OKa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboUeli MpOorpaMMbl IO Y4EOHOMY TIPEIMETY .

®duszrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JI€KAT B OCHOBE MPOIECCOB H
SABJICHUN, HW3y4yaeMbIX XUMHEH, Ouosorued, acrpoHomued u ¢GU3NIECKON
reorpadgueii, BHOCHT BKJIAaJ B CCTCCTBEHHOHAYYHYI0 KapTHHY MHUpa,
MPENIOCTaBIsIeT HaumboJee SCHbIE O0O0pa3lbl MPUMEHEHHS HAy4YHOrO0 MeEToja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYYEHUs JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 raaBHBIX 3a7a4 (PU3MYECKOro 0O0pa3oBaHMS B CTPYKType OOIIEro
oOpa30oBaHUS COCTOUT B (DOPMUPOBAHMHM E€CTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenue @u3nkun Ha 0a30BOM YpOBHE MPEIIOJIaracT OBJIaJCHHE
CICAYIOIIMMU KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOIIMMHU E€CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHATH SBIICHUS,

e OLICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;



HHTCPIIPCTUPOBATL AAHHBIC KW HMCIIOJIB30BATh HAYYHBIC JOKA3aTCJILCTBA
I TIOJIYYCHUA BBIBOIOBY.

[enun wusyueHuss (PuU3MKK HA YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUSA
OMpe/ieNieHbl B KOHIIENIMU TMpernojaBaHus ydeOHoro mnpenMera «®dDuszuka» B
oOpa3oBareibHBIX oOpranusanusx Poccuiickoit ®eneparnuu, peanu3yronmx
OCHOBHbIE 00111€00pa30BaTeNbHbIE MPOTPAMMBI.

enun uzydyenust pu3nKu:

npuOOpEeTeHNE HWHTEpEeca W CTPEMJICHUS OOyJaromuxcsi K HaydYHOMY
HM3YUYCHHUIO TPUPOJBI, Pa3BUTHE HMX MHTCIUICKTYaJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJ€ TTO3HAHUSA B (hOPMHPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;
dbopMuUpOBaHHE HAYYHOI'O MHPOBO33PCHHS KaK pe3yjbTara H3y4YCHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHUNA O PONM (U3UKU IJIS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEACTAaBICHMHM O  BO3MOXHBIX  cdepax  Oymymiei
poecCHOHANILHOM NESITEILHOCTH, CBA3aHHONW ¢ (DM3UKOM, TOJITOTOBKA K
JTanbHEHIIeMy 00y4YeHHUIO B 3TOM HAlPaBIICHUH.

JlocTrKeHHME 3TUX IIeJIed MPOrpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
oO1ero o0pazoBaHusi 0OECIICYMBACTCS PEIICHUEM CISAYIOIMINX 3a/1a4:

npuoOpeTeHne 3HaHUM O JAUCKPETHOM CTPOCHHMU  BEMIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

MpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSCHATH (HU3MYECKUE SBICHUS C
UCTIOJTb30BAaHUEM TOTYUCHHBIX 3HAHMIA,

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pACUYETHBIX 3amad ¢
WCIIOJIb30BAaHUEM buzrIecKnx MOJIETIEH, TBOPYECKHUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUI HAOIIOIaTh MIPUPOIAHBIC SBIICHUS U BBIMOIHSITH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTAJbHBIC HCCIEIOBAHUS  C
WCIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOTHl ¢ MHMOpMaIel PU3NYECKOro CoJIepKaHus,
BKJItOUasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHHUIX (PU3UKH, aHATTU3 U
KPUTUYIECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO chepamu Tpo(ecCHOHATHLHOMN ASATEIBPHOCTH, CBSI3aHHBIMU
C (uU3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTHKCHHSIX (PU3MUECKON HAYKH.



OO11ee YncIo 4acoB, peKOMEHIOBAHHBIX I U3y4eHHs (DU3UKHA Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJen0), B 8 kiacce — 68
yacoB (2 yaca B Hememwo), B 9 kmacce — 102 yaca (3 waca B HEJIEI0).

[Ipennaraemelii B mporpaMMe no (U3MKe MepedyeHb JadopaTopHbIX padoT U
OIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTEb JIEJIAET BHIOOP MPU NPOBEIECHUN
7a00paTOpHBIX pPabOT U ONBITOB C YYETOM HHIUBUAYaJIbHBIX OCOOEHHOCTEH
oOy4Jarommxcs, CUcKa HKCIEPUMEHTANbHBIX 3aJlaHUl, MPEAJIaraeMbIX B paMKax
OCHOBHOT'0 FOCYAApCTBEHHOI'0 dK3aMeHa 110 (PU3HKE.



COJEPXAHUE OBYUYEHUA

7 KUIIACC
Du3nKa U €€ poJib B NO3HAHMM OKPY/KAKOIIEr0 MUPA.

®usuka — Hayka o mpupone. fBieHus npupoasl. PU3UUYECKUE SIBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BenuuuHbL. M3Mmepenue Qusnyeckux BenuyuH. Duznyeckue
npubopsl. [lorpenHocts u3mMepennit MexryHapoHasi CucTeMa eHHHUII.

Kak d¢usuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcrecTBeHHOHAy4HBI METOJl MO3HAHUA: HAOJIIOACHUE, MOCTAHOBKA HAYyYHOTO
BOIPOCA, BBIIBIDKEHHUE THIOTE3, YKCIIEPUMEHT TI0 TTPOBEPKE TUIOTE3, OOBSICHEHHUE
HaOmoaaemMoro siieHus. Onucanue GU3NUeCKUX SBJICHUM C TOMOIIBIO MOJIeIei

Hemoncmpayuu.

1. MexaHu4yeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usuyeckue MpUOOPHI U MPOLEeypa MPIMBIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue 1EHbI IETICHUS MIKAJIbl U3MEPUTEITHLHOTO TTPUOOpa.

2. U3mepenue paccToOsHUU.

3. Hsmepenune oO0béMa XKHAKOCTH U TBEPOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TE.

5. M3Mepenue Ttemmeparypbl IIPU MOMOIIM KUJIKOCTHOIO TEPMOMETpa M

JIaTYUKA TEMIIEPATyPHI.
6. IIpoBeneHue HccienoOBaHUS MO MPOBEPKE TMIIOTE3BI: JANBHOCTH IMOJETA
apuka, MymeHHOT0 FOPU30HTAIBHO, TEM OOJIbIe, YeM OOJIbIle BhICOTA
Iy CKa.
IlepBoHaYabHbIEC CBEACHUA O CTPOCHUH BelleCcTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3mepbl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBmxkenne uacTtul BemlecTBa. CBsi3b CKOPOCTH JIBUKEHUS YaCTHUI[ C
temriepaTypoil. bpoyHoBckoe nBmxenue, nuddysus. BzaumonencTBue yacTHIl
BEIIECTBA: MIPUTSHKEHUE U OTTAJIKHUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(KpucTamuIM4eckux) Ted. B3auMOCBs3b MEXIy CBONMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Jemoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO JIBHKCHHS.

2. HaGmonenue nuddyzun.



3. HaGmionenue ~ siBmeHuidd,  OOBSACHAIOMIMXCA  MPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM pSA0B (C  HCMOJIb30BaHUEM

dboTorpaduii).

2. OmnbITHI 10 HAOJIIOCHHUIO TEIIOBOIO PACIIMPEHHUS ra30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSAKEHUS.

JIBH:KEeHME M B3aMMOJAeiiCTBUE TeJl.

Mexannyeckoe [BUKEHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JBWXKEHUHU. Pacyer mytu u
BPEMEHHU JIBUKEHUS.

SlBnenue wHepHuu. 3aKOH HMHEpIUM. B3auMojercTBHE Tel Kak IpUYHMHA
W3MEHEHUs CKOpPOCTH [JBWXEHHMS Tel. Macca kKak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IMHHULE
o0beMa BEeIECTBA.

Cuiia Kak XapakTepucTUKa B3aumojaeicTBus Teia. Cuiia ynpyrocTd U 3aKOH
I'yka. 3mMepeHue cuiibl ¢ MOMOLIBIO IMHAMOMETpPA. SIBIE€HUE TATOTEHUS U CUJIA
TskecTd. Chila TSHKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJIIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTByromas cui. Cuia TpeHHUs.
TpeHne CKONIbXKEHUS U TPEHUE MOKOS. TpeHne B MPUPOIE U TEXHHKE.

Hemoncmpayuu.

HaGmronenne MexaHMuecKoro IBUKEHHUS Tea.
N3Mepenune cKkopoCcTH MPSMOJIMHENHOTO JBUKECHUS.
HaOnroienvie siBneHust HHEPLIUU.

CpaBHeHHE Macc 10 B3aUMOJEHCTBHUIO TEIl.
CroxeHue cuJl, HallpaBJICHHBIX IO OJJHOM MIPSAMOM.

Jlabopamopnsie pabomul u onvimol.

1. OmnpeneneHue CKOPOCTU PABHOMEPHOIO ABMXKEHHUS (IIapUKa B JKUJIKOCTH,
MOJIEJIH DJIEKTPUUECKOTO AaBTOMOOUIIS U TaK Jajee).

2. OmpeneneHue CpeaHEH CKOPOCTU CKOJNBXKEHHsS OpycKa WM IIapuKa IO
HAKJIOHHOM IUIOCKOCTH.

1
2
3
4. HaOmroneHnve n3aMeHeHHUs! CKOPOCTHU MTPH B3aUMOJICHCTBUU TEN.
5
6

OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.
4. OmBITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPYKUHBI OT MPUIIOKECHHOMN CHUJIBI.
5. ONbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIbKEHUSI OT
BECa TeJla U XapaKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEN.
JlaByieHHE TBEPABIX TeJl, JKUAKOCTEH U ra3oB.



Jasnenue. CriocoObl yMEHBIICHUS U yBEIUYCHUS JaBicHUs. [aBnenue rasa.
3aBUCMMOCTh JaBJEHUS raza oT oObema, Temneparypbl. llepenaua maBneHwus
TBEPABIMU TEJAMHU, XUAKOCTIMHU W raszamu. 3akoH [lackams. [IneBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiyOuHbl. ['mapocratnueckuit
napanokc. Coobmmarommmuecs cocyabl. [ uapaBindeckue MEXaHU3MBbI.

AtMocdepa 3emun u atmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
Bo3aAywHON oOonouku 3emiu. OnweiT Toppuuennu. M3mepenune atmocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAaBJICHUS OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 1151 u3MepeHus: aTMOCHEPHOTO JTaBJICHUS.

[elicTBue KUAKOCTU U ra3a Ha MOTPY>KEHHOE B HUX Teo. BriTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBaHue.

Hemoncmpayuu.
3aBUCHUMOCTbH AABJIEHUA ra3a OT TeMIEPaTypHhI.

[lepenaya naBiaeHUs KUJIKOCTBIO U FA30M.

Coobmaromuecst CoCybl.

I'mppaBnuueckuii mpecc.

[IposiBnenue nericTBrsi aTMOC()EpHOTO JaBICHUS.

3aBUCHUMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMA MOTPYKEHHON YacTH
T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOMW JKHJIKOCTH.

AL A

N

VYcnoBue muiaBaHus TeJ: IJIaBaHWE WM IOTPYKEHHUE T B 3aBUCHMOCTH
OT COOTHOLIEHUS IFIOTHOCTEMN TENA U JKUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOrpyKEHHOU B
AKUJKOCTb YaCTH TeJa.

2. OmpeneneHne  BBITAJIKHUBAIOWIEW CHIIBI, JCHCTBYIOIIEHM Ha  TEINO,
NOTPYKEHHOE B KUAKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKABAIOIIEN CHIIBI, JEUCTBYIOIIEN HA TEIIO
B KUJKOCTH, OT Macchl TeJa.

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJIKHUBAIOLIECH CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUJKOCTh YACTH T€Ja U OT IVIOTHOCTH JKHJIKOCTH.

5. KoHctpyupoBanue apeomeTpa WIM KOHCTPYUPOBAHHME JIOAKH W
onpeneseHne €€ rpy30n0abEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexanundeckast pabota. MOITHOCTb.

[IpocTele MexaHM3MBL: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBumiio

paBHOBecus pbluara. lIpumeHeHue npaBuia paBHOBECHs pblyara K OJIOKY.



«3o50Toe TpaBWIO» MexaHWKH. KoadduuueHT mnone3Horo aeucTus (maiee —
KIIJI) mpocthix MexaHu3moB. [IpocTbie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas oHeprus. KuHetnueckas © NOTEHUHMAIbHAs JOHEPIUA.
[IpeBpailieHre 0OTHOTO BHUJIa MEXAHUYECKOW SHEPTUU B JIPYTroi. 3aKOH COXPAHEHUSs
DHEPrUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMmepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMXKCHHH TeJa

10 TOPU3OHTAJIBHOW IMOBEPXHOCTH.
2. HccrnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. U3mepenue KII/] HaK1OHHOM TITIOCKOCTH.

4. M3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON DHEPIUH.
8 KIIACC

TemioBble IBJCHUSA.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOpUHM CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJd. ONbIThL, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOW TEOPHH.

Mopaenu TBEPAOro, KUJIKOTO M Tra3000pa3HOT0 COCTOSHHM BeIecTBa.
Kpucrammmueckue u amopdusie tena. OObsiCHEHUE CBOWCTB I'a30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKCHUN MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
CmaunBaHU€ M KaWUISIPHBIC siBJICHUS. TenioBoe paciupeHue U ckaTue.

Temnepatypa. CBs3bp TeMmIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUXKCHUS
gactull. BayTpenHsss sHeprus. CnocoObl M3MEHEHUsS BHYTPEHHEH HHEPTHH:
Temionepeaaya u COBEpIIICHUE paboTHL. Bubr TEIUIONEpEAauu:
TETJIONPOBOAHOCTh, KOHBEKIIUS, U3JTyUYCHUE.

KomuaecTBo TeminoTel. YaeiabHas TEIUIOEMKOCTH BEIecTBa. TemiooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TeruioBoro OanaHca. [lmaBieHue wu
OTBEpJICBAHUE KPUCTALUIMYECKUX BEHIECTB. YJAENbHAs TEIJIOTa IUJIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenme. YienpHas TtemioTa
napooOpa3oBaHus. 3aBUCHMOCTb TeMIIEpaTypbl KHUIICHHS OT aTMOC(epHOTO
JIaBJICHMUSI.

BrnaxnocTte Bo3myxa.

DHeprus TorMBa. Y ejbHas TEIJIOTa CropaHusl.

[Tpunnuner pabotel TermnoBeix ABurarened KIIJ[ TermoBoro asurarters.
TermoBbie IBUTATENN U 3aLIATA OKPY>KAIOIIEH CPEIbI.

3aKOH COXpPAHEHHUS U MPEBPAIICHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO ABUKEHUSI.
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10.
11.
12.
13.

Hab6monenne nuddysun.

HaOGmronenue siBeHnit cMaurBaHUsI M KaMWIISIPHBIX SIBJICHUH.
HaGmnroienre TemioBoro pacimpeHus Tel.

N3MeHeHne naBiieHWs rasa Mpu M3MEHEHUH 00bhEéMa W HArpeBaHUM WU
OXJIAXKICHUU.

IIpaBuna n3MepeHus: TeMIepaTyphl.

Buabl Tenonepenaum.

OxJaxJICHUE TIPH COBEPIIICHUU PAOOTEHI.

HarpeBanwne npu coBepiieHur paboThl BHEITHUMH CHIIAMHU.
CpaBHeHHE TEIUIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.
HaoGmronenne kuneHus.

Habnroienre nocTostHCTBA TeMIEPaTyphl IPH TUIABICHUU.
Mojienu TenJI0BbIX JBUTaTEIICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnpITHI 1O BRIPAIIMBAHUIO KPUCTAIJIOB MOBAPEHHOM COJIM MJIM caxapa.
OnpITEl 110 HAOJIIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH WU
TBEPJBIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OJJTIOHE HITTPUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCThH [ABJIICHUS BO3JyXa OT €ro
00béMa M HArpeBaHUS WIIN OXJIAXKICHHS.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHs] BHYTPEHHEH SHEpPruuM Tejla B pe3ysibTaTe
Tertonepeaayy U paboThl BHCITHUX CHJI.

UccnenoBanue siBaeHUS TEIUIOOOMEHA IPU CMEIIUBAaHWUU XOJIOJHOW M
ropsiuei BOJIBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, [OJIYYEHHOTO BOJIOM  MOpH
TEII000MEHE C HAarPEeThIM METAUIMYECKUM ITUIIMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yaeabHOW TEIIOTHI MUIABJACHUS JIbJA.

DJIeKTPUYEeCKHEe U MATHUTHBIE SIBJICHUSA.

OnekTpuszanus Ten. [[Ba poma 3JeKTpUUECKHX 3apsaoB. B3ammoneincrBue
3apsbKeHHBIX  Tenl. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ1 OT BETMYMHBI 3apSJI0OB U PACCTOSHUS MEXK]Ty TeJIaMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh anekTpuueckoro mnotisa. IIpuHuun
CYNEPHO3UILIUU EKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3aps/ioB. DJIEMEHTAPHBIN 3IEKTPUUYECKUN 3apsii.
Crpoenne aroma. IIpOoBOOHMKM UM  AMDJIEKTPUKH. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsa.

DONEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
MCTOUHMKM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B KUJKOCTSAX U razax.

Onektpuueckasgs nenb. Cuna  TOKa.  DIJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. Y AEIbHOE COMPOTUBICHUE BellecTBa. 3akoH Oma
I yvactka uenu. [locnepmoBarenbHoe W mapauieNibHOE — COCIMHEHHUE
MIPOBOJHUKOB.

Pabota u MONIIHOCTH DJIEKTPUYECKOTO TOKa. 3akoH Jkoyns—JIeHia.
DneKkTpudecKre ey U OTPEOUTENH NEKTPUIECKoi sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3anmonelcTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MaruauTtHo€e nosie. MarHuTHoe noJjie 3eMJId U €ro 3Ha4€HUe IS )KU3HU Ha 3eMIIe.
OmeiT  Opcrega. MarHutHoe o€  3JEKTpUYeckoro Toka. IIpumenenwue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MAarHUTHOTO MOJIsI HA POBOIHUK C TOKOM.
DNEKTPOJBUraTellb MOCTOSIHHOTO TOKa. VCHOJIb30BaHHUE HIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apajnes. SABnaenHue snekrpoMarHuTHoM uHaykuuu. [Ipasuno Jlenna.
DNEeKTpOreHepaTop. Cnioco6b1 MOJIYYEHUS ANEKTPUUYECKOM SHEPIUH.
DNEeKTPOCTAHIIMK HA BO30OHOBISIEMBIX HCTOUHUKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3aius Tel.
JIBa pozia 3JIEKTpUUYECKUX 3apsA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
YCTpONCTBO U IEUCTBUE JIEKTPOCKOTIA.
DIIEKTpOCTaTUYECKAsT MHIYKIIHUSL.
3aKOH COXpAaHEHUS AIEKTPUUECKUX 3apsI0B.
[IpoBOIHUKH U JTUDIICKTPUKH.
MopaenrupoBaHue CUIOBBIX JTUHUN SJIEKTPUUECKOTO ITOJIS.
M cTouHNKHM TOCTOSIHHOTO TOKA.
JIeCTBHS ANEKTPUIECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. 'a30BbIM paszpsn.
. I3mepeHune cuibl TOKa aMInepMeTpOM.
. I3mepeHnune 3J1eKTpUIeCKOro HapsKEHUs. BOJIBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUN.
. B3aumoneicTBrEe MOCTOSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MOJHOCOB MArHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHOE 1oJe TOKa. DIEKTPOMArHHUT.

JlericTBME€ MarHUTHOTO TI0JI HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb TOCTOSSHHOTO TOKA.

UccnenoBanue sIBICHUA 3JIEKTPOMAarHUTHON UHIYKIMH.

Omnbrter ®apages.

3aBUCHMOCTh HAMNPABJICHUS HMHAYKIMOHHOIO TOKa OT YCJIOBHUM €ro
BO3HUKHOBECHHUS.

DJIEKTPOTreHEepaTOp MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

A

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEN WHAYKIUMEH U TpHU
CONPUKOCHOBEHHH.

UccnenoBanre neWCTBUSL DJIEKTPUYECKOIO TIOJsI HAa TIPOBOJHHUKUA U
JURJICKTPUKHU.

COopka u mpoBepka pabOThI JIEKTPUICCKOM IISITH ITOCTOSHHOTO TOKA.
N3MepeHue u peryIupoBaHUe CUJIbI TOKA.

N3mepenue u peryaupoBaHue HAMpPsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4Yepe3 pe3UCTop, OT
CONPOTHUBJICHUS] PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
COTNPOTUBJICHUSI TIPOBOJHMKA OT €ro JUIMHBI, IJIOIIAJM IONEPEUYHOIO
CEUYEHHUS U MaTepuaa.

IIpoBepka mpaBuiaa CIOKEHUS HANPSHKEHUN TIpU  IOCIEA0BATEIHHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia Jjis CHJIBl TOKa IPU MapajICIbHOM COETUHECHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, HIYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOIO TOKa, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYLIETO 4epe3 JIaMIOYKY, OT
HaNpsHKECHUS Ha HEH.

Onpenenenue KII/[ narpeBarensi.

HccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS TTOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSHHBIX ~ MarHUTOB TPU  UX
OOBEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanue AEHCTBUA SJICKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OnbITHI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI B3aUMOJAECHCTBHS
KAaTyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa M HAIlpaBJICHHS TOKAa B
KaTyIIKe.

18. M3yueHue AerCTBUS MAarHUTHOTO TOJIS1 HA MPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u u3y4eHue padoThl JJIEKTPOIBUTATEIS.

20. 3mepenne KII] anekTpoiBUraTeabHOM YCTaHOBKHU.

21. OnbITBL IO  KMCCHEAOBAHUIO SIBJIEHUS SJICKTPOMATrHUTHOM WHIYKIIUU:
WCCIICIOBAHUE W3MCHEHUW 3HAYEHWS] W HAIPABJICHUS HWHAYKIHMOHHOTO

TOKA.
9 KVIACC

MexaHn4yecKkue siBJCHUA.

Mexannueckoe JABWKeHHe. MarepuanbHag Touka. (Cucrema OTcyéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJIUHEHHOE
nBrkeHue. HepaBHoMepHOe NpsiMoiInHETHOE BH>KeHHE. CpelHssl 1 MIHOBEHHAas
CKOPOCTb TeJla IPH HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMojinHElHOe JBukeHue. CB0OOOJHOE
nageuue. OnbeITe! [ amuies.

PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH. Ilepuon m yvacrora oOpamieHus.
JIuneiinas u yrinoBas ckopocTd. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3akoH HeroTona. Bropont 3akoH Herotona. Tperuit 3axkoH HeroToHa.
[IpyHIMN CynepIIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUsI CKOJIbKEHUS, Crila
TPEHUS MOKOSI, IPYTUE BUJIbI TPEHUSI.

Cunia TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO
nageHus. JBwxenue mianer Bokpyr Comnua. IlepBas kocMmudeckas CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue marepuanbHON TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUUIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenne mMmynbca. UMmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE IBHKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEpTruu U padoThl. [loTeHIManbHas SHEprus Tena, NOJAHIATOr0 Haj
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxaTon npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KUHETUYECKOM HHEPTHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HabOmroneHne MEXaHWYECKOIro ABMKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ

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

CpaBHeHUE TyTEl W TPACKTOPUN ABUKEHUS OJHOTO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUSI NPSIMOJIMHENHOTO JBUKECHMUS.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO JBHXKECHUS.

HabGmronenue nBr>xeHus Tela o OKPYKHOCTH.

HabGmronenne MexaHn4ecKuX sIBIICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPABHOMEPHOM M  YCKOPEHHOM JIBMKCHUU
OTHOCHUTENHHO KabnHEeTa (PU3NKH.

3aBUCHMOCTh YCKOPEHMS Te€jla OT MAacChl Tejla U JEHUCTBYIOUIEH Ha HETO
CUJIBL.

HaOmnroienue paBeHcTBa CHII PU B3aUMOJICUCTBUU TET.

N3MeHeHune Beca Tena npu yCKOPEHHOM JBHXKEHUH.

Ilepenaua umitysbca Ipu B3aUMOJIECHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOJICUCTBUH TEII.

CoxpaHeHue UMITYJIbCA IPU HEYITPYTOM B3aUMOICVCTBUMU.

CoxpaHeHHe UMITyJIbCa TPU a0COIOTHO YIPYTOM B3aUMOJCHCTBUH.
HabGnronenune peakTUBHOTO ABUKCHHUSI.

CoxpaHeHre MEXaHUYECKOM SHEPruu pHU CBOOOJHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM MTPU IBUKEHHUM TEJA MO TEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie pabomel u onvimol.

1.

KoHcTtpyupoBanue Tpakra JJjisi pa3roHa U JajdbHEWIEro paBHOMEPHOTO
JBYDKEHUS MIAPUKA WUITH TEIICHKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJBXKEHUS OpycKa WM JBUKCHUS
[IapyKa Mo HaKJIOHHOM MIIOCKOCTH.

OmnpeneneHue yCKOpEHMsI Tejla MPU PaBHOYCKOPEHHOM JIBHIKEHUHU T10
HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU TPHU PaBHOYCKOPEHHOM
JIBIKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TIPU PABHOYCKOPEHHOM JIBHXKEHUM 0e€3
HAYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KaK PsJ HEYETHBIX YHUCET, TO
COOTBETCTBYIOIIHE MTPOMEKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHIIBI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenenenue kodphuiieHTa TPEHUsT CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHUH Tela
10 TOPU3OHTAJILHON MOBEPXHOCTH.



10. Ompeieniene  pabOTHl  CUJIBI  YIIPYTOCTH TpU  TOABEME Tpy3a ¢
UCIIOJIb30BAaHUEM HEMOJABM)KHOTO U MOABUKHOTO OJIOKOB.
11. 3ydeHue 3akoHa COXpaHEHUS YIHEPTUH.
Mexanuveckue KoJa1e0aHUs U BOJIHBI.

KonebarensHoe aeuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUii: TIEpUOI,
4acToTa, aMIUIUTyAa. MareMaTU4eCKUil U NPy KUHHBIA MasTHUKU. [IpeBpaiienue
SHEPIUH MPU KOJIOATEIIBHOM JIBUKEHUU.

3aryxaomue — konebanus.  BpiHyxkzaeHHole — kojeOanus.  Pe3onanc.
Mexanuyeckue BoJIHBL. (CBOWMCTBAa MeXaHMYEeCKMX BOJH. IlpogosibHblE U
MonepeyHble  BOJIHBL. JInMHA BOJMHBI M CKOPOCTh €€ pacnupOCTPaHEHMUS.
MexaHnueckue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOIHBI.

3Byk. 'poMKOCTh 3ByKa W BbicoTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
YJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue konieO0aHuii TEn MOJ NEUCTBUEM CHJIBI TSKECTH M CHUJIBI
YIPYTOCTH.

Hab6mronenue kosnebanuii rpy3a Ha HUTH U Ha TMPYKUHE.
HaGmronenue BIHY X AEHHBIX KOJIeOaHU U pe30HaHCa.
PacnpoctpaneHue npo0JibHBIX U MONEPEYHBIX BOJH (HA MOJEIHN).
HaOnroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKUI pEe30HaHC.
JIa6opam0pr1e pabomul u onvimeol.
1. OmpeneneHue 4YacTOThl M MEpUOJa KOJeOaHWW MaTeMaTHYECKOro
MasiTHUKA.

2. OmpeneneHnie 4acTOThl U IEpHOJIa KosieOaHUi MPY>KUHHOTO MasgTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEpHOJa KOJI€OAHUN MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCHMOCTH TEPUOIa KOJICOAHUN MPYKHHHOTO MasTHUKA

OT Macchl rpysa.
5. IIpoBepka HE3aBUCHUMOCTH TepHojia KoieOaHuil rpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbBITBI, JEMOHCTPUPYIOIIHE  3aBUCHUMOCTh  Tepuoja  KoJjeOaHwii
MPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMArHUTHOE  MoJie.  DJEKTpOMarHuTHele  BoJHbL.  CBoiicTBa
ANEKTPOMArHUTHBIX BOJH. [llkana 3ieKTpOMarHUTHBIX BOJIH. lcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.
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OnekTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBolcTBa 3JIEKTPOMarHUTHBHIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOWJIBHOTO

TenedoHa.
CeeToBbIe SIBJICHHS.

JlyueBas  momens  cBera.  Mcrounumkum — cBerta.  lIpsamonuHenHoe
pacnpoctpanenue csera. 3atMenust Connna u Jlynsl. Otpaxkenue ceera. [lnockoe
3epKano. 3aKOH OTpa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpejaomiieHUs cBera. llonHOe BHyTpeHHee
OTpakeHHe cBeTa. VIcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKHX CBETOBOIAX.

Jluaza. Xom myweit B numH3e. OnTuyeckas cucrtemMa ¢oToammapara,
MUKPOCKONIA M Tejeckoma. ['Ja3 kak onTuyeckass cucrema. BiIn3opykocTh H
JaJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. OmnbiTel HpetoToHa. CrioxeHue
CHEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsAMOTMHENHOE pacpOCTPAaHEHNE CBETA.

Otpaxxenue cBera.

[Tomy4yenune n300paxeHUH B TIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

IIpenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xox ydeil B coOuparonieil JinHs3e.

XO0J Iy4der B pacCEeUBAIOIIEH JINH3E.

[Tony4yenune n300paxxeHu C MOMOIIBIO JTHH3.

[Ipuniun aevictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lonmy4yenue 6emoro cBeTa Mpu CI0KEHUH CBETAa PA3HBIX IIBETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnemoBanue 3aBHCHUMOCTH yTJIa OTPa)XKEHHSI CBETOBOTO Jiydya OT yIJja
MaJICHUS.

2. M3yueHue xapakTEepUCTUK U300paKEHU MIPEAMETA B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiyda OT yria
MaJICHUSI HA TPAHULE «BO3IYyX—CTEKIIO».
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4. TlomyueHue N300paKEHH C MOMOIIBIO COOMPAIOIIEH JTMH3BI.
Onpenenenue (HOKyCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI coOMparoei
JIVH3BI.

OnBITH TIO PA3IOKEHHUIO OEIIOTO CBETA B CIICKTD.

7. OmbITHI IO BOCHPUSITHIO IIBETa MPEAMETOB MpHU MX HAOIIOJIEHUU uepes

[[BETOBbIE (DUIIBTPHI.
KBanToBbI€ siBIeHUS.

Omnwitel Pesepdopna u mmanerapHass Mozenb atoma. Mojaenb atoma bopa.
Hcnyckanue u noranonieHue ceera aroMoM. KBaHTel. JInHeHyaTsie CIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusi. CTpoeHrne aTOMHOIO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl. PaanoaxTtuBHBbIE
npespauieHus. [lepron monypacnana aTOMHBIX SAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MacCOBOIO YHUCEIN.
OHeprus CBsi3M aTrOMHBIX sigep. CBs3b Macchl M 3HEpruu. Peakuuu cuHTE3a H
nenenus saaep. ctounuku sHeprun ConHIa U 3BE3]I.

SnepHas sHepretuka. J[eMCTBUS pPaAMOAKTUBHBIX W3JIYUYCHUN HA IKUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CnekTpbl U3y4YEHUS U MOTJIOIECHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChmekTp Boaopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3ZHPYIOLIUX U3ITYUEHUH.

6. Peructpanus uznydeHus! OpUPOJHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HabGmropeHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccrnenoBaHue TPEKOB: M3MEPEHHUE SHEPTUM YaCTUIBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue paanoakTuBHOTO (POHA.

IHoBTOPHUTEIHLHO-00001IAKO U MOAYJIb.

[ToBTOpUTETHLHO-0000MIAIONINI MOTYJIb TIPEAHA3HAYEH JJISI CUCTEMATU3alUN
n  0000mEeHWS MPEIAMETHOrO  COACP)KAHMS M ONbITa  JICATCIHHOCTH,
MPUOOPETEHHOTO MPU U3YyUYECHUH BCEro Kypca (PU3UKH, a TaKKe ISl MOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 1o ¢u3uKe Ui 00ydaroumxcs,
BBIOpPABILKX 3TOT y4EOHBIN MpeaMeT.

[Ipu “3ydeHUU JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JESTETLHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUNBACTCS JTOCTUKEHUE MPEIMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBCHHOHAYYHasd IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HMCCJIEIOBAHUS



SBJICHUM TPUPOABl M TEXHHUKH, OBJAJCHHE YMEHUSMU OOBSCHATH (U3HUECKHE
SBJICHUS, TPUMEHsSs TMOJYy4YEHHbIE 3HAHUS, peuarb 3aJadyd, B TOM 4YHUCIE
KaueCTBEHHBIC U KCIIEPUMEHTATbHBIC.

[IpuHIMNIMANBHO NEATEIBHOCTHBIM XApAKTEp JAHHOTO pa3jeiia peaau3yercs
3a CY4€T TOTO, YTO OOydYaromuecs BBINOJHAIOT 3aJaHus, B KOTOPBIX WM
npeajaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM paclo3HaBaTh W HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYIKAIOIIEH MPUPOJIE U TIOBCETHEBHON KU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEOBAaHUS (PU3UUYECKUX SIBJICHUH, B TOM
quclie JUIsl MPOBEPKU TMIIOTE3 U MOJYyYEHUs TEOPETUUECKUX BBHIBOIOB;

OOBSCHATh HAYYHBIC OCHOBBI HanOOJee BaXKHBIX JOCTHKCHUHA COBPEMEHHBIX
TEXHOJIOTHU, HAPUMEP, TMPAKTUIECKOTO WCIOJIB30BAHUS PA3TUYHBIX MCTOYHUKOB
HHEPIrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BUOB
HHEPTUU.

Kaxmas w3 TeM MJaHHOTO MOAYJS BKIIOYAET OKCIIEPUMCEHTAILHOEC
ucclieJoBaHue 000O0IIaroIero xapakrepa. MOIyab 3aBeplIacTcsl MPOBEACHUEM
JMArHOCTUYECKON U OLICHOYHOM paboThI 32 KypC OCHOBHOT'O 0011Ier0 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMAA

N3yuyenue Gu3NKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HANpPaBICHO

Ha JOCTH)KCHHE TMIYHOCTHBIX, METAPEAMETHBIX B TIPEIMETHBIX 00pa30BaTeIbHBIX

pe3yIbTaTOB.

B pesynbrare nzyuenus QpuU3MKM HA ypOBHE OCHOBHOTO 00IIIEeT0 00pa3oBaHUs

y oOyyarorierocsi OyayT copMupoBaHbl CIEAYIOIMINE JIUYHOCTHBIE PE3YJIbTaThl B

JaCTH:

e 1) naTpuOTHYECKOr0 BOCIIUTAHUS:

e - IpOsIBJIEHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
(buznuecKon HAyKu;

e - IIEHHOCTHOE OTHOIICHHE K TOCTIKEHUSIM POCCUICKUX YIEHBIX-(DHU3HUKOB,

e 2) rpa:kIaHCKOIr0 U JyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMA:

* - TOTOBHOCTbH K aKTUBHOMY YYaCTHIO B 00CYXJICHUU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOIIEM, CBA3AHHBIX C MPAKTUUECKUM MPUMEHEHUEM JTOCTHKCHHM
buzuky;

e - OCO3HAaHHE BAXHOCTH MOPAIbHO-3TUYECKUX MPHUHIMUIIOB B ACSITEILHOCTU
YYEHOrO;

e 3)3CTeTHYECKOr0 BOCIIUTAHMS:

e - BOCHOPHSTHE SCTETHUECKHX KauyecTB (DM3MUECKON HAyKH: €€ TapMOHHUYHOTO
MOCTPOCHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

* 4) HeHHOCTH HAYYHOI'0 NIO3HAHUS:

e - OCO3HAHHME IEHHOCTH (HU3MYECKON HAYyKHM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHWUSI MUpPA, OCHOBBI Pa3BUTHs TEXHOJOTHH, Ba)KHEHIIEH COCTaBISIONICH
KYJbTYPHI;

e - pa3BUTHE HAy4YHOU JIIOOO3HATENILHOCTH, WHTEpPEca K HCCIeI0BATEIbCKOM
NeSITENbHOCTH;

e 5) (¢opvupoBaHusi KYJBTYpPbl 3[0POBbS W  3MOIHOHAJIHHOIO
0/1aromoJry4us:

e - OCO3HaHWe IEHHOCTM Oe30macHOro obOpa3a JKM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MAacCHOr0 TOBEJACHUS Ha
TPaHCIIOpTE, HA JOPOTaX, C DJIEKTPUUECKUM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAITHUX yCIOBHSIX;

e - chopmHupoBaHHOCTH HaBbIKa peQUIEKCHH, TNPU3HAHHWE CBOETO IIpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYTroro 4eJIOBeKa;

e 6) TPYA0BOr0 BOCIIUTAHMS:

e - AKTMBHOE YYacTHE B pEIICHWU MPAKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNpbHOM  OpraHM3alM, TOpoAa, Kpas) TEXHOJOTUYECKON U



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM YHCIE M (U3NIECKHUX
3HAHUM;

e - UHTEPEC K MPAKTUYECKOMY M3YUCHHIO PO eCcCUii, CBI3aHHBIX ¢ (PUBUKOIA;

e 7)3K0JOru4eCKOro BOCIIMTAHUS:

e - OpUCHTAIUMS HA MPUMEHEHWE (PU3MUECKUX 3HAHWHN ISl PEIICHHS 3a/lad B
o0JlacTh OKpy’Karollel Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB M OLEHKH HX
BO3MOJKHBIX TTOCJICACTBUM JJIsl OKPYKAIOLIEH CPEIbl;

e - OCO3HAHHWE TJI00ATHLHOTO XapakTepa SKOJOTUYECKHUX MPOOJIeM W MyTed X
pelieHus;

o 8) aganTanuM K M3MEHSIIOIIMMCH YCJOBHSIM COLNMAJBLHONH W NPUPOTHOH
cpeabl:

e - TOTPEeOHOCTh BO B3aWMOJICHCTBMU TPU BBHIMOJHEHUU WCCICIOBAaHUN U

NPOEKTOB (U3MYECKOW HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
APYTHX,

e - TIOBBIICHHE YPOBHA CBOCH KOMIETCHTHOCTH 4Yepe3 MPaKTUUYECKYIO
TESTENBHOCTB;

e - OTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHH, B TOM YHCIIEe (POPMYITHPOBATH
UJeH, MOHATHUSA, TUIIOTE3bI O PU3MUECKUX 00bEKTaX U SBJICHUSX;

e - OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1acTU
busuky;

e - IUIAHUPOBAaHUE CBOETO PAa3BUTHUS B NPUOOPETCHUM HOBBIX (PU3UUECKHUX
3HAHUM;

e - CTpEMJICHUE aHAJU3UPOBATh U BBISBISITH B3AMMOCBSI3H MPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3UUCCKUX 3HAHUM;

e - OIICHKAa CBOMX JICUCTBHM C Y4YETOM BIIMSHUS HAa OKPYKAIOIIYIO CpEIy,
BO3MOXHBIX TJI00AJIbHBIX MMOCIEICTBHIM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOCHHS MpOTrpaMMbl 1O (PU3MKE HA YPOBHE OCHOBHOTO
oO1rero oo6pazoBanus y o0ydaromierocs OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4YCOHBIC  JECUCTBUS,  PETYISTHUBHEIC
YHUBEpCAIbHBIC yUCOHBIE TCUCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH

Bba3oBble Jljorndyeckue 1elicTBUA:
e BBIABIATH W XapaKTEPHU30BaTh CYIIECCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BICHMIN);



yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DHUKAIIMN, OCHOBAHUS JISI
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATh 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTPUBAEMBIX (paKTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIUXCS K (DU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUUMHHO-CIICJICTBEHHBIE CBSI3M TPHU W3YYEHUU (PU3MUECKHUX
SIBJICHUHA W TIPOIIECCOB, JIENaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUCHUN, BBIIBUTATh TUIIOTE3bI O B3aMMOCBSI3SIX
(hU3UYCCKHUX BEIIMYHH,

CaMOCTOATENFHO BBIOMPATh CHOCOO pelieHus y4eOHOW (u3nuecKon
3aayu (CpaBHEHHE HECKOJIbKUX BapHAHTOB PEIICHHs, BBHIOOp HamOoliee
MOIXO/ISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

Ba3oBble nccienoBarejbcKue 1eHCTBUSA:

UCII0JIB30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI MHCTPYMEHT IIO3HAHUS;
MPOBOJIUTH MO CAMOCTOSITENIBHO COCTABJIEHHOMY TUIAHY OIBIT, HECJIOKHBIN
(U3MYECKUI DKCIEPUMEHT, HEOONBIIOE UCCIEN0BaHUE (PUINYECKOTO
SBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI MO pe3yJibTaTam
POBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICOBAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE  JlalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHNS 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pa6ora c undopmanueii:

MPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTHI U 3aMPOCHI MPU MOUCKE U
orbope WHGOpPMAIMU WIH JaHHBIX C yYETOM TMPEJIOKCHHON yueOHOMH
(dbuznyeckoii 3a1a4u;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUJOB M (OPM MIPEICTABIICHNUS,

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMANbHYI (opMy MpeacTaBiIeHUS
uHQOpMAIIMU W WUIIOCTPUPOBATh pEIIacMble 3aJadd  HECIOKHBIMU
CXeMaMH, TuarpaMMmamMu, HHOU rpauKoi U MX KOMOWHAITUSIMH.

KoMmyHuKkaTHBHbBIE YHMBepPCcaJIbHbIEe YueOHbIe 1elCTBUA:

B XojA¢ OOCYyXJCHHS y4eOHOro MaTepualia, pe3yiabTaToB JabOpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI TIO CYIIECTBY 00CY)AAEeMOU TEMBI
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HA PCIICHHE 3aJauyd W IOJICpKaHuE
OJ1aroKes1IaTeILHOCTH OOIIEHNS;

COIMOCTAaBIIATh CBOM CYXICHHUS C CYXICHHSAMH JPYTHX YYaCTHUKOB
Juayora, OOHapyXKUBATh Pa3IU4Ke U CXOJICTBO MO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
myOJMYHO MPECTABIATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OMbITA
(3KCTIEpUMEeHTa, UCCIIEOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW |
WHIUBUIYAIbHOW paboThl MpU PEHICHUHW KOHKPETHOM (HU3MUECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JESITEILHOCTH, OPTaHW30BBIBATh JACHCTBUS
no e€ MOCTIKEHHUIO: paclpeiensiTh poiH, OOCYXIaTh MPOLECCH U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
BBITIOJIHATH CBOIO YacTh pa0OThI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIpaBJICHUIO W KOOPAWHHUPYS CBOM JEUCTBHS C JPYTUMHU
YJICHAMHA KOMAaH/IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja B OOIIMI MPOJIYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO C(OPMYITUPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHSL.

PeryasiTuBHbIE YHHBeEpcaJbHbIE YueOHbIE HeiCTBUSA

Camoopranusanus:

BBISIBJIITH TIPOOJIEMBI B JKU3HEHHBIX M yUEOHBIX CUTYaIUAX, TPEOYIOIIHUX
TS penieHusT GU3NIeCKUX 3HAaHUH;

OpHUEHTHUPOBAThCS B  PA3NIMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAyaIbHOE, TPHUHATHE PEIICHUS B TPYIIIE, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOSTEILHO COCTABIISITh AITOPUTM pelieHUs PU3NISCKON 3a/1aun WITH
IUTaHa HUCCIEAOBAHUSA C y4ETOM HMEIOLINXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIPEIJIaraéMble BAPUAHTHI PEIICHUM;
JeNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

JlaBaTh aJICKBAaTHYIO OIIEHKY CUTYallMH U MpeaiaraTh MjaH €€ U3MEHEHHUS;
OOBSCHATh TPUYMHBI  JIOCTIDKCHUS  (HEIOCTHIKEHHS)  PE3yJIbTaTOB
JeSITENbHOCTH, JaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIHLHOCTh (B TOM YHWCIIE€ B XOJ BBITIOJHEHUS
(U3MYECKOr0  HCCIENOBAaHMS WM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIIHUX TPYJIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa 1IEJIU U YCIOBUSM;

CTaBUTh €05 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYIroro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelIeHnH GU3NUECKUX 3a7a4 UIIn
B YTBEP KJICHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBo JIPYyroro.



HPEIMETHBIE PE3YJIBTATDBI

K koHniry o0yueHus B 7 Kjacce mpeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh ~ TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHHS,
HaAOJIIOICHUE, HKCIIEPUMEHT, MOJIe]b, TUIOTE3a, €IUHUIIBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEITHOE), TPACKTOPHS, PaBHOJCHUCTBYIOIIAS
cuna,  gedopmanus  (ympyras, — IUJIacTHYeCKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath siBiaeHus (auddys3us, TEIIOBOE NBUKEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBWJKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpUUs,
B3aMMOJICHCTBHE TeJ, paBHOBECHE TBEPABIX TEN C 3aKPEIIEHHOM OChIO
BpallleHUsI, Tepeaada AaBjieHUs TBEPABIMU TeEJIaMH, >XUAKOCTAMH U
razamy, armMocepHoe JaBlieHHE, IUIABaHUE TEJl, MPEBPAILCHUS
MEXaHUYECKON DHEPruu) MO OMUCAHUI0 MX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;
pacrio3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (U3UYECKUX  SBJICHUN B
OKpY’KaloleM MHUpe, B TOM 4Yucie (U3UYECKHUE SIBICHUS B TMPUPOJE:
MPUMEPHI JBIKCHUS C Pa3IUYHBIMU CKOPOCTSAMH B JKUBOW M HEKHUBOU
npupoje, ACUCTBUE CHJIBI TPEHUS B NPHUPOAEC M TEXHHUKE, BIUSHUE
aTMOc(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IUIaBaHHUE PHIO, phlUaru B
TeJe YeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33a/1auy B YU4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3UUECKUX SBICHUN;
ONKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3UYECKUE SBJICHUS, UCTIONB3YS
¢dbuzmyeckre BEIUYUHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJa YIPYTOCTH, CUJIa TSKECTH, BEC
Tella, Cujla TPEeHUs, MAaBjeHHEe (TBEPAOro Tejla, KUJIKOCTH, Trasa),
BBITAJIKMBAIOIAs CHUJIa, MEXaHWYecKass pabdoTa, MOIIHOCTb, IJICHYO CHUJIBI,
MOMEHT CWIbl, KO3(P(UIIMEHT TOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KUHETUYECKas W MOTEHIHAIbHAs YHEPrusi), MpPU ONHCAHUU MPABUIBLHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIHOJIb3yeMBIX  BEIIUYWH, UX
0003HAaYEHUsI U EIUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3bIBAIOIINE JAHHYIO (DU3WYECKYIO BEJIMUUHY C JPYTMMH BEJIUYHUHAMH,
CTPOUTH TpaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIUYHH,
XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHUS U TIPOIIECCHI,
UCIIOJIb3Ysl TIpaBWjla CJIOXKEHHUs CHII (BIOJb OJHOW MpsMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (0OJ0ka),



«30JI0TOE€ IPaBUJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXAHMYECKOU
OHEPrUM, MpPU 3TOM JaBaThb CJIOBECHYIO (OPMYJIUpPOBKY 3aKOHa U
3aMKMChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3MUECKUE SIBICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUudl IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh IIPUUMHHO-CJIEICTBEHHBIE CBA3HM, CTPOUTh OOBsICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3yYeHHBIX CBOMCTBA (PU3UUECKUX
ABIIEHUH, PU3NUECKUX 3aKOHA HIJIM 3aKOHOMEPHOCTH;

pemarb pacuéTHele 3aJayd B 1—2 NEWCTBUS, WUCHOJIB3Ysl 3aKOHBl U
(GopMyIibl, CBs3bIBAIOIIUE (DU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHajIM3a
YCIJIOBHSI 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJACTABIATh (PU3HUECKHUE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PACUEThI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PELIECHUs 3a]a4, OLIEHUBATh PEaTUCTUYHOCTh
NOJy4YE€HHOU (pU3MUECKON BEIMUYUHBL;

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOHO PEIIUTh MPU T[OMOIIH
(bu3NYECKUX METOOB, B ONIMCAHUU UCCIIEIOBAaHUS BBIIEIATH MPOBEPSIEMOE
OpeanoyiokeHne  (TUIoTe3y),  pasiuyaTb W HHTEPIPETUPOBATH
IOJlyYEHHBIH pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIBITA, JIENaTh
BBIBOJIbI 10 €T0 pe3yJIbTaTaM;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBJICHUN WU
bu3HUecKux CBOWCTB TEN: dbopmynpoBaTh MIPOBEPSIEMbIEC
IPEIO0JI0KEHNS, COOUPATh YCTAHOBKY U3 IIPEJIOKEHHOTO 000PYOBAHMU,
3aMKMChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMbBIE H3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl TeEla,
o0béMa, CHUJIBI WU TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJOTOBBIX U
mu(pOBbIX MPUOOPOB, 3aNMUCHIBATH IOKA3aHHUA HPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOANTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BETHMUUHBI OT
JAPYrod € HCIIOJIB30BAaHUEM IIPSMBIX H3MEPEHHMH (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBHXKYILErocs TeJla OT BPEMEHU [BHKCHHS TENA, CHUIIBI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOLIAJAN CONIPUKOCHOBEHUS TEJl, CUJIbI
YOPYTOCTH OT YAJUHEHUS NPY>KUHBI, BHITAJKHUBAIOIIEH CHIIBI OT 00BEMaA
IOTPYKEHHON Y4acTH TeJla M OT IUIOTHOCTH JKHMJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH T€Ja, OT TIyOHHBI, HA KOTOPYIO MOTIPYKEHO TENO, YCIOBUN
IUTAaBaHUSI TEJl, YCJIOBMI paBHOBECHs pbluara M OJOKOB), y4yacTBOBaTh B
IUIAHUPOBAHUM  y4€OHOrO HCCIEJI0BaHUS, COOUpAaTh YCTAHOBKY U
BBIMOJIHATh U3MEPEHMSI, CIIEAYysl NPEUIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ynbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEIUYUH B BUIEC



MPEAJIOKEHHBIX TaOMuIl U TpaduKoB, JeNaTh BHIBOABI MO pe3yJbTaTaM
UCCIIeI0BAHNUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (U3MYECCKUX BEIWYUH (IJIOTHOCTH
BEIIECTBA JKUIKOCTH M TBEPAOrO Tela, CHIA TPEHHUS CKOJIBKCHHUS,
JaBJICHUE  BO3/yXa, BBITAIKMBAIONIAs  CWJA, JEHCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUIKOCTh TeNO, KOA(D(UIIMEHT TMOJIEe3HOro JeHCTBUS
MPOCTBIX MEXaHW3MOB), CIEAys TMPEIOKEHHON WHCTPYKIHMH: TIPH
BBITIOJIHGHUH HW3MEPEHHA COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAUCHHE UCKOMOW BEJIMYUHBI,

coOJII01aTh MpaBujIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIIMAIBI JACHUCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIOIINECS COCYJIbI, OapoMeTp,
phlyar, MOJABUKHBIN U HETIOJABUKHBIN 070K, HAKJIOHHASI TUTIOCKOCTh;
XapaKTepU30BaTh TMPHUHIMIBI JACHCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUSA (B TOM YHCIIE:
MOJIIUITHAKY, YCTPOMCTBO BOJOMPOBOJA, THAPABIUYECKUA TIpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCHOJb3Ys 3HAHUS
O CBOMCTBaxX (PpU3MYECKHUX ABJICHHU M HEOOXOJIMMBbIE (PU3UUECKUE 3AKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEPHl  (HAXOAUTh  WHGOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUA (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HU ISl oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUHU ¢ NMpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COONIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJCHUS B OKPY>KaIOIIEH CpeJie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMCIOIIIUXCS
3HAHWM ¥ TYyTEM CPaBHCHUS PA3IUYHBIX HMCTOYHUKOB BBIICIATH
uH(pOpMAIUIO, KOTOpas SBISIETCS MPOTHUBOPEYMBON WU MOXKET OBIThH
HEOCTOBEPHOM;

WCITOJIB30BAaTh NP BBITIOJIHCHUH YYEOHBIX 3aIaHU HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PUBNUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MaTEpHAIIbI,
pecypchl cetu MHTepHeT, BiageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHBIC KpAaTKHE MHUCHMEHHBIC M YCTHBIC COOOIICHMS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMANK (HU3UIECKOTO COACPKAHUS, B TOM
qyciie MyOJIMYHO JIeJaTh KpaTKUE COOOIIECHUS O pe3yjbTaTax MpPOEKTOB
WIM y4eOHBIX MCCIENOBAHUN, TMPU HSTOM TPaMOTHO HCIOJIb30BAThH



W3YYCHHBIM TOHATUIHBIA ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUICHUE NIPE3CHTAIIUEN;

MIpU BBITIOJTHEHUM YYEOHBIX MPOEKTOB M MCCICIOBAHUN pacrpeacsisiTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUM C TOCTaBICHHBIMHU 3aJadaMu,
CIEIUTHh 3a BBIINOJHEHUEM I[UIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIAQJ B  JIEATEIbHOCTh  TIPYMIbl,  BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIUX.

K xonIy o0yuenus B 8 Kjacce mpeMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

MCIIOJIb30BaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJICKYJI, arperaTHBIC COCTOSIHUS BEIIECTBA, KPUCTAIUTNIECKUAC U
amop(HBIC TeNa, HACHIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3MlyXa, TeMIeparypa, BHYTPEHHSISI DSHEPTUs, TEIUIOBOW JBUTaTelb,
AJIIEMEHTAPHBIN JIEKTPUUYECKUN 3apsijl, JIEKTPUUECKOE MO0JIe, TPOBOJHUKH
U TUDJICKTPUKH, IIOCTOSTHHBIA YJICKTPUICCKUN TOK, MATHUTHOE TI0JIC;
pas3nuyaTh SBJICHUS (TETUIOBOE PACHIMPEHHE W CXKaTue, Teruionepenaya,
TEIJIOBOE PaBHOBECHE, CMAuYMBaHUE, KAWUIAPHBIC SBJICHUS, UCTIAPEHUE,
KOHJIEHCAIUsl, IUJIaBJIEHUE, KpUCTauiu3auus (OTBEpAEBAaHUE), KHUIICHHE,
TeIuIonepeava (TEeTUTOTPOBOAHOCTb, KOHBEKITHS, U3ITyYCHHCE),
ANEKTPHU3AIUS TeJ, B3aUMOJICHCTBUEC 3apsI0B, JCHCTBUS IJICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JCUCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHasT MHIYKIIMS)
M0 ONHWCAHWIO WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3WYECKUX  SIBICHUM B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKCHUE U KANWUIAPHBIC SBJICHUS B TIPHUPOJE,
KpUCTaUIbl B Tpupoze, usnydenne ConHIa, 3aMep3aHre BOJAOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHEra, JIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHMU3MOB, MAarHUTHOE
nosie 3emiin, Jpeid MOT0COB, POJdb MAarHUTHOIO MOJS JUISl JKM3HM Ha
3emute, MONSPHOE CUSHUE, TIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (DU3NYECKUX
SIBJICHUH;

OINKMCHIBATh M3yUYCHHBIC CBOMCTBA TeN M (PU3WUYCCKUE SBJICHHSI, UCIIOIb3YS
bu3ndecKue BEIUYHMHBI (TEMIIEpaTypa, BHYTPECHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJeJbHAs TEIJIOEMKOCTh BEIIECTBA, yHAeNbHAs TEIUIOTa
IUIaBJCHUS, yJelbHas TeIloTa NapooOpa3oBaHUs, ylelbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(PUIIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOU



MAIllMHbI, OTHOCUTEJIbHAs BJIAXHOCTb BO3yXa, JJIEKTPUYECKUU 3apsn,
CHJIa TOKA, JJIEKTPUYECKOE HAIIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTUBIEHHME  BeEIIeCTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), MpH ONHWCAHWUM MPAaBWIBHO TPAKTOBATh
(¢u3nYeCKuil CMBICI HCIOJIb3YEMBIX BEJIUYMH, O00O3HAYEHUS U €IUHMIIBI
(¢u3nYeCKUX BEJIWYMH, HAXOIUTh (HOPMYJIbI, CBSI3bIBAIOLIUE JIaHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEIHUNH;

XapaKTepu30BaTh CBOMICTBa Tes, (PU3MYECKHE SBICHHUS U MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIEC IIOJIOKECHMSI MOJIEKYJIIPHO-KMHETUYECKON TEOPHH
CTpPOEHHUs BEILECTBA, MPUHLHUII CYNEPHO3UIUU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsia, 3aKoH OMa /115 yyacTKa LENH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHWsI DJHEPruu, IIpU OTOM J1aBaTh
CIIOBECHYIO (DOpPMYJIIMPOBKY 3aKOHAa M 3alIUCBIBATh €r0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TElI, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPUEHTUPOBAHHOI'O XAPAKTEPA: BBIABIIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrn4ecKux
iaroB ¢ Omnopod Ha 1—2 U3y4EeHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUU,
bu3nyeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THele 3aJayd B 2—3 JEWCTBUS, HUCIHOJIB3Ysl 3aKOHBl U
(GopMyIibl, CBs3bIBAIOIIUE (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIOBUSL 3aJladyd 3alMCBhIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIsl pEHIeHHs] 3aJayd, BBIOMPATh 3aKOHBI M (POPMYJIBL,
HEOOXOJuMble Al €€ pelIeHUs, NPOBOAUTH PACYETHI M CpPaBHUBATH
NOJIyYE€HHOE 3HaUEHUE (PU3NYECKON BEIMUNHBI C U3BECTHBIMU JITAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOHO PEIIHUTh MpPU T[OMOIIH
(bu3NYEeCKUX METOMOB, HCIONb3Yysl OMUCAHHE HCCIEIOBaHUS, BBIACIATH
[IPOBEPSAEMOE  IPEAIIOJIIOKEHUE, OLIEHMBATh IPABWIBHOCTh IOpsAJKA
IIPOBEICHUSI UCCIICIOBAHU, AE]IaTh BBIBOBL;

MPOBOJUTh OMbBITHI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WU
¢bu3nyecKuX CBOMCTB TeN (KaMUUISIPHBIC SBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTU IpOLEcca OCThIBAHUS U
HarpeBaHusi IpU M3IYYEHUHM OT IBETa M3Iydarolled (IOrjiouaroIiei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUIAKOCTH U
IJIOIAAA €€ IIOBEPXHOCTH, OJJEKTpU3auus Tl M B3aUMOJCHCTBHUE
JIEKTPUYECKUX 3aps0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3YyaJu3all¥sl MarHUTHBIX TII0JEH IIOCTOSHHBIX MAarHUTOB, JCHCTBUSA
MAarHuTHOTO MOJII HAa NPOBOJHHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,



CBOMCTBA 3JIEKTPOJABUIATENSl IMOCTOSHHOTO TOKa): (OPMYJIUPOBATH
MpOBEpSEMbIE MPEINOI0KEHHUS, COOUPATh YCTAaHOBKY U3 MPEAJIOKEHHOIO
000pyIOBaHUs, OMUCHIBATH X0/ OTBITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHHUS]  TEeMIEpaTypbl, OTHOCHUTEIHHOU
BJIQKHOCTH BO3[yXa, CHUJIbl TOKA, HANpPsSXKEHUS C HUCIOJIb30BaHUEM
aHAJOrOBBIX NPUOOPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH
pe3yJbTaThl UBMEPEHUN € YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
MPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUYECKOI BETHMUUHBI OT
ApPyroili C  HCIONb30BAaHUEM MPSAMBIX H3MEPEHUM  (3aBUCHUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM TOMNEPEYHOTO
CEUEHUS U YACTBHOTO COMPOTUBIICHHS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYUIEr0 4epe3 MPOBOAHMK, OT HAaNpsXKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAHUE TIIOCJIEIOBATEIbBHOTO U  MapajuIeIbHOTO  COEAMHEHUU
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUS, CIEIysl MPeIIoKEHHOMY IUIaHy, (pUKCHpOBATh
pe3ynbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJE TaOnull M TpaduKoB,
JieN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIEIOBAHNUS;

MPOBOJUTh KOCBEHHbIE HU3MEpeHUs (u3nyeckux BeMUUUH (yaenbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHHE TPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPHUYECKOr0 TOKA): IJIAHUPOBATh H3MEPEHHsI, COOMpAaTh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIEIysl MPEAJ0KEHHOW MHCTPYKLUU, U
BBIUYMCIISATH 3HAYEHHUE BEJINYUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKkTepU30BaTh MPUHLIMIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX ONUCaHUsA (B TOM YHCIE:
CHUCTeMa OTOIUICHHUSI TOMOB, TUTPOMETpP, MapoBas TypOWHa, aMIEpMeTp,
BOJIbTMETP, CUETUYHMK 3JICKTPUUYECKON HHEPIHH, 3JICKTPOOCBETHTEIHHBIC
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEIb IOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHUA O CBOMCTBaX (DM3UYECKUX SBICHUA M HEOOXOAMMBIC
¢buznyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJKOCTHBIM
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETpP, ABHUTaTEb BHYTPEHHETO
CTOpaHUsA, AJIEKTPOCKOI, PEOCTaT), COCTABISTH CXEMBbI 3JIEKTPHUUECKUX
Heneil ¢ mociaea0BaTeNbHbIM U MapajlIeIbHbIM COCJUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUCHHS JIEMEHTOB AJIEKTPUUECKUX LIETICH;



OPUBOAUTH  NpUMEPhl  (HAXOAUTh  WHGOpPMAIMIO O  MpUMEpax)
MPAaKTHYECKOTO HCIOJIb30BaHUsl (DU3MUECKUX 3HAHWUU B IOBCEIHEBHOMN
KU3HU I oOecrieueHrss 0€301MacHOCTH TP OOpallleHuH ¢ MPUOOpaMH H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COONIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KaIOIIEH CpeJie;

OCYIIECTBIATh TOHUCK HWHPOpMAK  (QU3NIECKOTO  COACPKAHHS B
NHTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHMK W TYyTEM CpPaBHCHUS
JIOTIOTHUTENIBHBIX ~ MCTOYHUKOB  BBIACNATH HH(OpMaIuioo, KOoTopas
SBJISIETCSI IPOTUBOPEUYNBOM MIIH MOXKET OBITH HEJOCTOBEPHOM;
MCTIONIb30BaTh MPH BBHIMOJIHCHWN YYE€OHBIX 33aJaHUil HAyYHO-TOMYJISIPHYIO
JUTEPATYpy (PU3NUECKOTO COJCP)KaHMs, CIPAaBOYHBIC MaTEpHAIIbI,
pecypchl cetu MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHUS,
0o006mass uHOpPMALMIO M3 HECKOJBbKHUX HMCTOYHUKOB (DU3UYECKOTO
CoIepKaHWsl, B TOM 4YHCJIE MyOJIHMYHO TPEICTABIATH PE3yIbTAThI
MIPOEKTHOM WJIM MCCIEOBATEIBCKON NEATEIbHOCTH, TP 3TOM TPaMOTHO
UCTIONB30BaTh HW3YYCHHBIM TMOHATUWHBIA ammapar Kypca (HU3UKH,
COIMPOBOXKIaTh BHICTYIUICHHE MPE3CHTAIINCH;

MPU  BBITIOJTHEHUU YYEOHBIX TMPOEKTOB W HCCIACAOBAHUHN (U3HUECKUX
MPOLIECCOB PaCHpeNesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33J]a4aMH, CJICTUTH 3a BBIMIOJHCHHWEM ITUTaHA ACUCTBUNA U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBI BKJIAJI B
JeSITENHHOCTD TPYIIIbI, BRICTPAUBATh KOMMYHHKATHUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTD paspeniaTh KOHGIUKTHI.

K koniry o0yueHus B 9 Kjacce rpeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh IOHATHSA: CHCTEMa OTCY€Ta, MaTepualbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKCHHMS, AehopMalius
(ympyras, mjgacTU4ecKasi), TPEHHE, LIEHTPOCTPEMHTENIbHOE YCKOPEHHE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, a0COJIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPJOrO TeJla, PABHOBECUE, MEXAHMYECKHUE KOJIEOaHUs U
BOJIHBI, 3BYK, MH(PA3BYK U VYJIbTPA3BYK, IJIEKTPOMArHUTHBIC BOJHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJbHO30PKOCTbD,
CHEKTPhl UCIYCKAaHUs W MOTJOIIEHUs, aib(a, OeTa- U raMmma-u3aydeHus,
W30TOIIBL, SIAEPHAS] SJHEPIETHKA;

paznuyath SIBJICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE ABWXEHHE, CBOOOAHOE
NajJIeHUE TeJl, PABHOMEPHOE JIBUIKEHUE 1O OKPY>KHOCTH, B3aMMOJICHCTBUE



TeJ, PEAKTUBHOE JBIKEHHUE, KOoJieOaTeNbHOE NIBIKEHHE (3aTyXarollue |
BBIHY>KJICHHbIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBHIKEHHE, OTPAKEHUE
3ByKa, MNPSIMOJIMHEHHOE PacCIpOCTpaHEHUE, OTPAXKEHUE M MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3Io’KeHHUE 0eJIoro CBETa B
CIEKTp U CJOXKEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsA PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
W3JIyYEHHS ) 10 ONMUCAHUIO0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh NPOSBICHUE W3YYCHHBIX (PU3WYECKUX  SIBICHUM B
OKpy»XaroleM Mupe (B TOM 4Yucie (u3nyeckue SBICHUS B MPUPOJIE:
MIPUJIMBBI U OTJIUBBI, IBUXKeHUE TUIaHeT COJIHEUHON CUCTEMBI, PpEaKTUBHOE
JIBUKCHUE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 3XO, IBETa Tell,
ONTUYECKHE SIBICHUS B NPHUPOJAE, OMOJIOrMYECKOe JEHCTBHUE BHUJIUMOTO,
yAbTPadUOIECTOBOTO U PEHTTEHOBCKOIO M3JIYyUYEHHM, €CTECTBEHHBIN
PaANOAKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaTAO0AKTHBHOE HW3IIyYCHHE
MPUPOJHBIX MHUHEpAJOB, JEWCTBUE PAAMOAKTUBHBIX U3JIYyYEHUN Ha
OpraHu3M 4eJioBeKa), MpHU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UUECKUX
SIBIICHUI;

ONMKCHIBATh MU3YyUCHHBIEC CBOMCTBA TEN U (PU3NYECKUE SBJICHUS, UCTIOIb3YS
¢bu3nyueckue BEIWYUHBI (CpelHssE M MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JIBI)KCHHUH, YCKOpPEHHE, TEepeMeIleHue, MyTh, YIJIoBas
CKOpPOCTh, CHJIa TPEHHMS, CUJIa YIPYTOCTHU, CHJIA TSAKECTHU, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tejla, HMIYJIbC Tela, HWMITYJIbC CHUJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAs OJHEPrus Tea,
MOAHSATOTO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMANIbHAS YHEPTHS CKATOU
NPY>KUHBI, KUHETUYECKAas DSHEpPrus, IOJIHAS MEXaHUYECKas >SHEprus,
MEePHOJl M YacToTa KoJieOaHuM, ITTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTesib MPEJOMJICHUS CPEbl), IPU OMUCAaHUU
MPaBWJIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYHWH,
0003HaUeHUS W EIUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIOIME JAHHYIO (DU3UUECKYIO0 BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKkTepu30BaTh CBOMCTBA TeJ, (U3UYECKHUE SBJICHUS U TPOLIECCHI,
UCIIOJb3Ys 3aKOH COXPAHEHUsI SHEPTryU, 3aKOH BCEMUPHOTO TATOTEHUS,
MPUHLUN CYNEPHO3ULIMUHA CWJI, HNPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHHWSI MMITYJIbCA, 3aKOHbI OTPaXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUsI 3apsAI0BOr0 U MacCOBOTO YHCEI



IpHU SIICPHBIX PEAKIUAX, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIUChIBaTh €r0 MaTEMATUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3MUYECKHE TPOIECCHl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyaIluii MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
1aroB ¢ Omnopod Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;

pemiath pacy€THble 3a7aud (omuparolmuecss Ha cucremy w3 23
yYpaBHEHU), UCTIONB3Ysl 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHS 3a/Jaud 3alUChIBaTh KpPaTKOE
YCIIOBHE, BBISBIIATH HEJOCTAIOIINE MW W30BITOYHBIC TAaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIC TSI PEIICHUS, TPOBOAUTH PACUETHI U
OIICHMBATh PEATMCTHUYHOCTh IMOJYYEHHOTO 3HAauYeHUA (U3HUECKOU
BEJIMYMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO PEIINTh TIPHU TTOMOIIH
(GU3NYECKUX METOJOB, HCIIOIb3Ys OMHCAHUE WCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OIICHUBATh TMPABWIBHOCTh TOPSJIKA
MPOBEICHUS]  UCCIENOBAaHUS, JIeaTh  BbIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOACHUH U OIBITOB;

MPOBOJUTh OMBITHI 1O HAOMIOMEHUIO (PU3WYECKUX SBICHUN WA
bu3nUecKux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPruu, 3aBUCUMOCTb Mepuoia KoueOaHUW MPYKUHHOTO
MasTHHKA OT MacChl TPy3a M KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aAMIUTUTYIBI MAJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA,
pa3nokeHue Oeyoro CBeTa B CIEKTpP, M3YUYCHUE CBOWMCTB M300paKCHHS B
IJIOCKOM 3€pKalie M CBOWCTB HM300pakeHHsl MpeAMeTa B coOuparoien
JUH3e, HAOJIIOJEHUE CIUIONIHBIX M JIMHEHYATBIX CHEKTPOB HW3ITYYCHHS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY W3 HW30BITOYHOTO Habopa
o0oOpyJOoBaHUsl, ONWUCHIBATH XOJI OMbITAa W  €ro  pe3yJbTaThl,
(bopMyIUpPOBATH BHIBOIBI;

MPOBOJUTH TPU HEOOXOIUMOCTH CEPUIO TPSAMBIX U3MEPEHUM, OMpeaeIss
cCpeqHee 3HAUYCHHME H3MepsAeMOoil BennuuHbl ((POKycHOe paccTosHue
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTeNbHOrO Mprbdopa);

MPOBOJUTh HCCICOBAaHUE 3aBUCUMOCTEH (PH3WYECKUX BEIWYUH C
WCIIOJIb30BAaHUEM TMPSMBIX HM3MEPECHHH (3aBUCUMOCTh MYTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKEHMHM 0O€3 HaudajJbHOM CKOpPOCTH, Mepuoia
KOJI€OaHUM MaTeMaTHu4ecKOro MasTHHMKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKE€HHUsl CBETa OT yrja MaJeHUs W yIJa MPEelIOMIICHUs OT yria



NaJicHus): IUJIAHUPOBATh HUCCIEOBaHUE, CAMOCTOSTEIbHO COOMpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCUMOCTH
(¢u3MYeCKUX BEIWYUH B BHUAEC TaOJIUIl U T'padUKOB, JeiaTh BBHIBOJABI MO
pe3yJibTaTaM HCCIEI0BaHUS;

IPOBOJNTh KOCBEHHBIE HW3MEpPEHUs (PUINYECKUX BEIUYMH (CpeaHss
CKOPOCTh M YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBH)KEHUH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUsl, KECTKOCTb MPYKUHBI, KOAIDPUIMEHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOUIHOCTh, YacTOTa U
nepuos KojeOaHWM MaTeMaTH4ecKoro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWia CcOoOMparolie JIMH3bL, PaJAMOAKTHBHBIA  (QOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJTHATh U3MEPEHUS, CIEAYys MPEAIOKECHHOW WHCTPYKIIMH, BHIYUCIISATH
3HAYEHHE BEIIMYMHBI U aHATM3UPOBATH TOJYUYECHHBIE PE3YNIBTATHI C YUETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHU;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBbIE NPU3HAKKM M3YUYEHHBIX (PU3UUYECKUX MOJIENIEH:
MaTepuasibHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, TUIAHETapHas MOJElb aTroMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHCIE:
CIHIOMETp, MATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHucKom, ¢oroanmnapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HaHUA O
CBOMCTBaX (QU3WYECKUX SBJICHUHM H  HEOOXoauMmble (u3myeckue
3aKOHOMEPHOCTH;

HCITIOJIB30BATh CXEMbI U CXEMATHUYHBIC PUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX HPUOOPOB U TEXHOJIOIMUYECKHUX IPOLECCOB
Opy pEHIeHUH Y4YeOHO-TPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMbl MJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKajie M COOMparouIeil JINH3E;
OPUBOAUTh  NpPUMEPHl  (HAXOAUTh  WHGOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUH B IOBCEIHEBHOM
KU3HM JUIs1 obecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TMOBEJCHHSI B OKPY’KaloIIEH cpee;

OCYUIIECTBJISATh TMOUCK HH(POpMaUU (PU3UYECKOTO COJACPKAHUS B
HNuTepHeTe, caMOCTOSATENBHO (hOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOIUTh



NYTH ONpEeNIEHUs] JOCTOBEPHOCTH IMOJYyY€HHON MH(OpMalMU Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3aJlaHU HAYYHO-TOMYJISIPHYIO
AUTEpaTypy (PHU3UUECKOrOo  COACpKAHMS, CIPABOYHBIE MaTEpHAaIbI,
pecypcsl cetd MHTEpHET, BilafeTh NpuéMaMyi KOHCIIEKTUPOBAHUSA TEKCTA,
npeodpazoBaHusl HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMAIllMU U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOrO COACpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOSKTHOW WM UCCIIEI0BATENbCKON
NEATENbHOCTH, IPU OTOM TIPAMOTHO  MCIOJb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasziena (U3HKd U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ ydé€ToM OcoOEHHOCTEH ayAuTOpuu
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauuecTBO yacos
Ne HaumeHoBaHue pa3/iejioB U TeEM JnexkTpoHHble (L (pPOBbHIE)
KonTpo/bHbI IpakTuyeckne
n/n NMporpamMmbl Bcero o0pa3oBaTesibHbIE pecypchl
e padoThbl padoThI
Pa3znen 1. ®usuka u e€ posib B IO3HAHUHU OKPY’KAKOLEro MUpa
1.1 ®du3mka - HayKa o0 IpUpoae 2 https://m.edsoo.ru/Z1V7L302N
1.2 du3znyeckue BeIUIHHbI 2 1 https://m.edsoo0.ru/K5VOT6K4K
1.3 EcrecTBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1 https://m.edsoo.ru/UOY 1E8T7R
Hroro no pazneny 6
Pa3nes 2. [leppoHayajibHbIe CBe/ICHUS] 0 CTPOEHUM BellecTBa
2.1 Crtpoenue BeriecTBa 1 https://m.edsoo0.ru/W1D9YOC7F
BI)KEHHE U B3aUMOJICHCTBHUE YaCTH
2.2 A A t 2 1 https://m.edsoo.ru/A9I9P8S6R
BEIIIECTBA
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 https://m.eds00.ru/Q6E9JOE6G
Hroro no pazgeny 5
Pa3znen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl
3.1 MexaHu4uecKoe JBMKCHUE 3 https://m.edso00.ru/S8Y6F5F71
3.2 Nuepuus, macca, IIIOTHOCTH 4 https://m.edsoo.ru/C318B7U3M
3.3 Cuia. Bune! cun 14 1 2 https://m.edsoo.ru/QOM2I0R3Q
Hroro no pazgeny 21
Pa3nen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEN U ra3oB
4.1 Jasnenue. [lepenaya naBneHus TBEPALIMU 3 https://m.edsoo.ru/X9P8J2M7R




TCJI1aMU, XKUAKOCTAMHU U ra3daMu

4.2 JlaBneHue KuIKOCTH https://m.edsoo.ru/Z9F3WOR9Z
4.3 ATMochepHOe TaBiIeHHE 6 https://m.edsoo.ru/Q8S1E3W1Q
eicTBHE
4.4 Jleit TBITI, ARIIIKOCTH H Tasa Ha 7 3 https://m.edsoo.ru/XINIQI1T1K
MOTPy>XEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
5.1 PaGota u moutHOCTH 3 1 https://m.edsoo.ru/Q5 A4LEMEW
5.2 [IpocTeie MexaHU3MBbI 5 1 https://m.edsoo.ru/P3H8TOGSW
53 MexaHnueckasi SHeprus 4 1 https://m.edsoo.ru/KOPEFOMSI
Hroro no pazgeny 12
Pe3epBHOE Bpems 3 https://m.edsoo.ru/VI1S2D2X6R
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KUIACC

KonuuyectBo 4yacos
HaumeHnoBaHue pa3iesioB U TeM JaexkTpoHHbIe (LM pPOBbLIE)
Ne n/mt Kontpoabsnsie | IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
Paspnen 1. TenuioBble siBJIeHUSA
1.1 Crpoenue u cCBOICTBa BELIECTBA 7 https://m.edsoo.ru/FSE6H2VIR
1.2 TemnnoBbie MPOIECCHI 21 1 5 https://m.edsoo.ru/F712M902V
Hroro no pazgeny 28
Pa3zgea 2. diiekTpryeckre U MArHUTHbIE SIBJICHUS
2.1 SHGKTqueCKHEj 3apilbl. 3apILKCHHbIC T 7 1 https://m.edsoo.ru/B7Y8RIASA
U UX B3aUMOJICICTBUE
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUM TOK 20 2 7 https://m.eds00.ru/O5S3Y2NOJ
2.3 MarHuTHBbI€ SIBICHUS 6 1.5 https://m.eds00.ru/V2V6P6T3S
2.4 DneKTpoMarHuTHasi UHAYKIUS https://m.edsoo.ru/V7C3B4P&F
Hroro no pazneny 37
Pe3epBHOE Bpems 3 https://m.edsoo.ru/C8J6U6B71
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacon
HaumeHoBaHMe pa3/ieioB U TeM daekTpoHHbIe (LM pPOBbLIE)
Ne n/n Konrtpousnsie | IIpakTnueckne
NPOrpamMmbl Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
Pazgea 1. Mexannuyeckue siBJIeHUA
MexaHu4ecKoe TBUKEHHUE U CITIOCOOBI €T0
1.1 A 10 1 https://m.edsoo.ru/T8L5V2H4Q
onucaHus
1.2 B3aumonencraue ten 20 1 3 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXPaHEHUsI 10 3 https://m.edsoo.ru/TOI6K2G3M
Hroro no pazneny 40
Pa3nen 2. Mexanu4veckue KoJae0aHUsI U BOJTHBI
2.1 MexaHudyeckue KoJieOaHus 7 3 https://m.edsoo.ru/RII4YOM6Z
2.2 MexaHnueckue BOJIHBL. 3BYK 1 3 https://m.edsoo.ru/I9K8UINSM
Hroro no pazgeny 15
Pa3zgea 3. DiieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMAarHUTHbIE BOJIHbI
DNEeKTPOMArHUTHOE TOJIE U
3.1 P 6 2 https://m.edsoo.ru/E309B1Z2L
AJIEKTPOMATrHUTHBIE BOJIHBI
Hroro no pazneny 6
Pa3zpnen 4. CBeToBbBI€ SIBJICHUSA
4.1 3aKOHbI PacpOCTPaHEHUS CBETA 2 https://m.edsoo.ru/F3GOV6H20Q
4.2 JIunH3el ¥ onTUYECKUE TPUOOPHI https://m.edsoo.ru/Z8D1B7TOV
43 PasnoxeHnue 6enoro cBera B CHEKTP 2 https://m.edsoo0.ru/Z9X0C2NOL
Hroro no pazneny 15




Pa3zgen 5. KBaHTOBBIE IBJICHUSA

5.1 Hcnyckanue ¥ norioneHue cBeTa aroMoM 1 https://m.edsoo.ru/R6V4J7V8&S
5.2 Crtpoenue aTOMHOTO s11pa 1 https://m.edsoo.ru/L3EOT6R2Q
53 SnepHble peakun 1 https://m.edso0.ru/Q4D3Z0R7M
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTeIbHO-0000111a101IMIT MOLYJIb
IT 000
6.1 OBTOPCHIE I ODODIIEHHE COACPRAIA 9 2 https://m.edsoo0.ru/O7S0Z6M31
Kypca ¢pu3uku 3a 7-9 xnacc
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 7

ITPOTPAMME







IHOYPOYHOE IIVTIAHUPOBAHHUE
7 KIIACC

Kosn4yecTBo yacos
Ne Hara eKTPOHHBbIE HU(PpoBbHIE

Tema ypoka KontpoJubnsie | IIpakTnueckn
n/n Bcero u3y4yeHusi | o0pa3oBaTeJbHbIC PeCyPChI
padoThI e padoThI

®du3uka — HayKa O PUPOJIE.

1 SABnenus npupoasl. Prusnueckue 1 https://m.edsoo.ru/DOC8D7TOT
SIBJIICHUS

MexaHu4decKkue, TEIUIOBLIE,
2 DJIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/D403V3C4E

CBCTOBBLIC, 3BYKOBLIC SIBJICHUS

dusznyeckue BEIUIUHBI U UX
3 1 https://m.edsoo.ru/ASL5F2X3M

U3MepeHne

Ypok-uccnenosanue "HM3mepeHue
TEMIEPATypbl IPU IOMOILU
KHUJIKOCTHOTO TEPMOMETpaA U
JaTYNKA TEMIIEPATYPHI"

1 1 https://m.edso0.ru/X5Y7T7W7L

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKU U3Y4arOT
npupony. EcrecTBeHHOHay4YHbIN
MeToJl o3HaHus. OnucaHue
(bu3nUecKux sBICHUM ¢
IIOMOUIBIO MOJIEEH

1 https://m.eds00.ru/S4G5Z7W4R

VYpoxk-uccinenoanue "l[IpoBepka

THIOTE3RL- AATBHOCTD TOJeTa 1 1 https://m.eds00.ru/G5G3K2T6F

[rapuka, IymeHHOro
T'OPU30HTAJILHO, TCM 60.]1]:]].[6,




4geM OoJIbIIie BBICOTA IycKa'

CTpOGHI/Ie BCIICCTBA. OHBITBI,
AOKa3bIBAOIIUC TUCKPETHOC
CTPOCHUC BCUICCTBA

https://m.edsoo.ru/WOU7TW3IM3Y

ZIBI/I)KGHI/IC qaCTull BCIICCTBa

https://m.edsoo.ru/F6Y6C1WOU

Ypok-uccrnenoBanue «ONBITH IO
HaOJIFOJEHUIO TEILIIOBOTO
pacIIupEeHHS Ta30B»

https://m.edsoo.ru/ESM4S0P31

10

ArperaTHbI€ COCTOSIHUS BEIIECTBA

https://m.edsoo.ru/J7MIP7C5R

11

B3anMocBs3b MeXy CBOWCTBAMU
BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI

https://m.edsoo.ru/W5H7U3F90Q

12

MexaHnueckoe JBUKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JABUKECHUE

https://m.edsoo.ru/R7JOL1Y2Z

13

Ckopoctb. EnuHHIBI CKOpOCTH

https://m.edsoo.ru/R4J1R8COD

14

Pacuet myTt 1 BpeMeHun
JIBUKCHUS

https://m.edsoo.ru/N0Z2K8U7M

15

WNuepuust. 3aKoH UHEPIUH.
B3anmopeicTBue Ten kak
MIPUYMHA U3MEHEHUS! CKOPOCTH
JBUKEHUS TeI

https://m.edsoo.ru/A3L5S31.4X

16

IInotHOCTE BemecTBa. Pacuer
Macchl 1 00beEMa TeJa Mo €ro
IUIOTHOCTH

https://m.eds00.ru/V6Z9Y5B6W




17

JIaGoparopHas pabota
«OnpeneneHue MIOTHOCTH
TBEPIOTO TEJIA»

https://m.edsoo.ru/S7G8LEPOD

18

Pemenue 3amau mo teme
"[TnoTHOCTH BemecTBa"

https://m.edsoo.ru/M310LOM4V

19

Cuia KaK XapakTepHUCTHKA
B3aumoercTeusa Ten. Cuina
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/J7TIMOSSL

20

JlabopaTopHas pabora
«/3yueHne 3aBUCUMOCTH
pacTspkeHus (aedopMariym)
MIPYKXUHBI OT MPHUIIOKEHHOM
CHJIBD»

https://m.edsoo.ru/U8G2K4X2X

21

SBnenue tarorenus. Cuiia
TDKECTU

https://m.edsoo.ru/V9K3R1J4C

22

CBsI3b MEX]ly CUJION TSXKECTH U
Mmaccol Tena. Bec tena. Pemmenue
3azad4 o teme "Cuna tsoxkectu"”

https://m.edsoo.ru/L416S5C6B

23

Cuna TsKecTH Ha Jpyrux
maHerax. Gusnyeckue
XapaKTEPUCTUKH IJIAHET

https://m.edsoo.ru/J3P1JOR6G

24

I/ISMCpCHI/Ie CHJI. I[I/IHaMOMeTp

https://m.edsoo.ru/H6B5Z7S7H

25

Bec tena. HeBecomocTh

https://m.edsoo.rw/T1A7G9TOW

26

CrnoxeHue IByX CHII,
HAaIMpaBJIEHHBIX MO OJTHON
npsMoii. PaBHoielicTBy01IAst CUIT

https://m.edsoo.ru/M7B5G5Q1S

27

Pemenue 3amgau no reme
"PaBHoneiicTByromas cui"

https://m.eds00.ru/S9S0A2G8G




28

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npuponae u
TEXHUKE

https://m.eds00.ru/Y5Z2X9T0D

29

JIaGopartopHas pabota
«M3yueHune 3aBUCUMOCTH CHJIBI
TPEHUS CKOJIbKEHHSI OT CHIIBI
JaBJICHUS U XapaKTepa
COIPUKACAIOLINXCS
[TIOBEPXHOCTEI»

https://m.edsoo.ru/S405T2N21

30

Pemenue 3anau Ha onpenenexnue
PaBHOJAECUCTBYIOLIEH CHJIIBI

https://m.edsoo.ru/S8X3Z8ESN

31

Pemenne 3amad mo Temam: «Bec
tenay, «['paduueckoe
n300pakeHue cuin», « CHIIbD,
«PaBHOIEUCTBYIOIIAS CHAIDY

https://m.edso0.ru/K9T0Z801)J

32

KontponbHas paboTa mo TeMam:
«MexaHn4ecKoe IBIKCHHEY,
«Macca, IIIIOTHOCTBY, «Bec
tenay, «['padpuueckoe
n300pakeHue Crin», « CHIIBD)

https://m.edsoo.ru/U4Y0Y4M9Z

33

JaBnerne. CriocoObl
YMEHBIICHUS U YBEITNICHHS
JABJICHUS

https://m.edsoo.ru/PSF1P3P1A

34

JlaBrienue ra3a. 3aBUCUMOCTh
JIaBJICHHS Ta3a OT 00bEMa,
TeMIIepaTypsl

https://m.edso0.ru/J5Q50Q3A7S

35

Ilepenava naBieHus TBEPABIMU
TCJIIaMH, XKXUAKOCTAMU U ra3aMHu.

https://m.edsoo.ru/SEM4I516V




3axoH [Tackans

36

Z[aBJ'IeHI/Ie B )XUJAKOCTH U Tra3sc,
BBI3BAHHOE ACHCTBUEM CHIIbI
TSOKCCTHU

https://m.edsoo.ru/P9T7U9I0W

37

Pemienue 3amay o teme
«JlaBaeHne B )KUAKOCTH U rase.
3akoH Ilackansa»

https://m.edsoo.ru/P3Z4T7X2H

38

Coobmaromuecst cocyabl

https://m.edsoo.ru/DIL8KS5Z1E

39

I'mppaBinueckuii npece

https://m.edsoo.ru/Q8I3F1IN2H

40

Manomerpsl. [TopiHeson
JKUIKOCTHBIM HAacocC

https://m.edsoo.ru/Y2FOW6N6E

41

Atmocdepa 3emmu. [TpuanHb
CYILIECTBOBAHMS BO3YIIHON
00050uku 3eMin. 3aBUCUMOCTh
aTMoc(hepHOro JaBICHUS OT
BBICOTBI HaJl YDPOBHEM MOPsI

https://m.edsoo.ru/T5X4E4R9R

42

Bec Bo3ayxa. ATmMochepHoe
JIaBJICHUE

https://m.edsoo.ru/V6J0G1 DOV

43

N3mepenune armocdepHOro
napiienus. OneIT Toppuueniu

https://m.edsoo.ru/G3J5F2U1A

44

3aBHCUMOCTH aTMOC(EPHOTO
JaBJICHHUSA OT BBICOTHI Ha|
YPOBHEM MOpSsI

https://m.edsoo.ru/A3S9I5SMOP

45

bapomerp-anepoun.
ATMocdepHoe TaBlieHHe Ha
PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/W502H6F5V

46

Pemienue 3aau o teme
"ATtmocdepHoe naBieHue”

https://m.edsoo.ru/HSHOVIT3P




47

JleficTBHE )KMAKOCTH U ra3a Ha
[OrPY’KEHHOE B HUX TEJO.
Apxumenosa cuiia

https://m.edsoo.ru/E2P8Y 7147

48

JIaGopartopHas pabota
«Ormpenenenne BHITATKUBAIOIIECH
CUJIBI, ICVCTBYIOILIEH Ha TENO,
MOTPY>KEHHOE B JKUIAKOCTH

https://m.eds00.1u/X6V4Q6P8Z

49

JlabopaTopHas paboTa 1o Teme
«HMccnenoBanne 3aBUCUMOCTH
Beca Tella B BoJie OT 00bEMa
MOTPYKEHHOU B KHUAKOCTh 4aCTH
Tena»

https://m.edsoo.ru/S210KONS5P

50

IImaBanue ten

https://m.edsoo.ru/P2K8C006X

51

JlabopaTopHas pabota
"KonctpyupoBaHnue apeoMeTpa
WM KOHCTPYHUPOBAHHUE JOJKU U
OTpeJIeNIeHue €€
rpy30n0abEMHOCTH"

https://m.edso00.ru/C4R5T8Y2V

52

Pemenue 3agad no remam:
«IlmaBanue cynos.
Bo3nyxomiaBanuey, «JlaBneHnue
TBEPJBIX TEN, )KUJIKOCTEH U
ra3oB»

https://m.edsoo.ru/A9D2Q8A3H

53

Mexanuyeckas pabora

https://m.edsoo.ru/C2M3D5Y4L

54

MormHocTh. EquHUNBI MOIITHOCTH

https://m.edsoo0.ru/HSY9IKO0X2T

55

Ypoxk-uccinenoanue "Pacuér
MOIIHOCTH, Pa3BUBAaEMOM NpH
MobEME IO JecTHHUIIE"

https://m.edsoo.ru/T7G0J7WS5I




56

IIpoctsie MexaHu3MBI. Phruar.
PaBHOBecue cui Ha ppiuare

https://m.edsoo.ru/B3U9TEM3K

57

KonrponsHas padora no teme
«/laBnenue TBepAbIX TEN,
KHJIKOCTEH U ra3oB» /
Bcepoccuiickas npoBepodHas
pabota

https://m.edsoo.ru/ROTOHON1C

58

PesepBHylit ypok. Pabora ¢
TEeKCTamMu 1o TeMe «JlaBieHue
TBEPABIX TEJN, )KUAKOCTEU U
ra3oB» / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/W1T0B1B8U

59

Poruaru B Texnuke, ObITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycioBuil
paBHOBECHSI phIuara»

0.5

https://m.edsoo.ru/R5SK100H9K

60

Pemrenne 3agad mo reMe
«Y CIIOBUS pABHOBECHSI phIYyara

https://m.edsoo.ru/L5G5Q2K 80

61

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

0.5

https://m.edsoo.ru/J4K776J21

62

Pemenue 3aga4d no teme "Pabora,
MotntHocTh, KIT/"

https://m.edsoo0.ru/Z8Y8DOL2Y

63

Mexanundeckas JHEprusi.
Kunernueckas u noTeHIMaIbHAS
JHEPTHUs

https://m.eds00.ru/P4V40409T




64

3aKOH COXpaHEHMS
MEXaHUYECKON SHEPrUuu

https://m.edsoo0.ru/LON7T0OD9C

65

YPOK-3KCIIEPUMEHT 1O TEME
"ODKCnepUMEHTaIbHOE
onpeeaeHue N3MEHEHUS
KUHETUYECKON U MOTEHIHAIBHOMN
SHEPTUU MPHU CKATHIBAHUU TEJIA
110 HAKJIOHHOU IMJIOCKOCTH"

https://m.edsoo0.ru/Y6G409K7U

66

KonTponbhas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTUD

https://m.edsoo.ru/P2Z7P4G4N

67

PesepBHbIii ypok. PaGora ¢
TEKCTAMH 110 TEME
"MexaHnueckoe aBHKeHue"

https://m.edsoo.ru/J4Y7W4R4Z

68

PesepBHblit ypok. Pabota ¢
TekcTamu 1o Teme "Pabora.
MouHocTb. DHeprus"

https://m.eds00.ru/A5Z2G6YOM

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

68

12




8 KUIACC

KoaudecTBO 9acoB

Ne Hara JJIeKTPOHHBbIE N (poBbHIE
Tema ypoxka KoHTpoabHbI IIpakTHyeckne
n/n Bcero u3ydeHus | 0o0pa3oBaTe/IbHbIE pecypchl
e padoThbl padoThI

OCHOBHBIE ITOJIOKEHUSA
MOJIEKYIIIPHO-KHHETHUECKOM

1 yp 1 https://m.edsoo.ru/I1L6W5X0Z
TEOPHUH B UX OTIBITHBIE
MTOATBEPKICHUS
Macca u pa3mep aToOMOB U

2 p p 1 https://m.edsoo.ru/P7F6L4R6L
MOJIEKYJT
Mogaenu TBEpIOro, )KUIKOTO U

3 ra3000pa3HOro COCTOSTHUI 1 https://m.edso0.ru/N9T7D1S1F
BEIleCTBa
OOBsiCHEHHE CBOKCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOTO

4 COCTOSIHMH BEIIeCTBA HA OCHOBE 1 https://m.edsoo.ru/L6X9P7X3M
MOJIOKEHUN MOJIEKYJISIPHO-
KHMHETHUYECKON TeOpUHn
Kpucrammuueckue u amopdHbIe

5 p Po 1 https://m.edsoo.ru/H6W2Q8V5D
Tea
CMaunBaHye U KallWLISIPHOCTD.

6 p 1 https://m.edsoo.ru/M209B3R 1L
[ToBepXHOCTHOE HATSIKEHUE

7 TemnnoBoe pacHIMpeHNE U CKaTHE 1 https://m.edsoo.ru/J7T1TSC3B
Temneparypa. Cs3b

8 TEMIIEPATYPHI CO CKOPOCTHIO 1 https://m.edsoo.ru/COP4B3B3E
TEIUIOBOI'O JBM)KEHUS YaCTHI]

9 Baytpennss sueprus. CriocoObl 1 https://m.edso0.ru/F1S701S9X




U3MEHEHUS BHYTPEHHEN SHEPruu

10

Buner teronepenayn

https://m.edsoo.ru/R8O0E4G2]

11

VYpok-koHpepeHus
"[IpakTUUecKOE UCIIOIB30BaHUE
TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB B LEJIX
aHeprocoOepekeHus "

https://m.edsoo.ru/ROD8O9IV0OQ

12

KonnuectBO TEIU1oThL. Y AenbHas
TEIIOEMKOCTD

https://m.edsoo.ru/F6M7F7K8S

13

VYpaBHeHue TerIoBoro OanaHca.
TemnnooOMeH U TETIOBOE
paBHOBECHE

https://m.edsoo.ru/E7TRIC6G1Q

14

Jlaboparopnas pabota
"UccnenoBanue siBICHUS
TeI1000MeHa IpH CMEIIMBaHUH
XOJIOJIHOM U Topsiueit Bojab!"

https://m.edsoo.ru/Q8RIC6H2R

15

Pacuer xonuuecTBa TCIIIIOTHI,
H€06XOI[I/IMOFO JJI1 HarpeBaHuAd
TCJIa U BBLACIACMOTO UM IIPU
OXJIaXJICHUHN

https://m.edsoo.ru/X8H6JIWO0Y

16

JlaGoparopHas pabota
"OnpeneneHue yaeapHON
TEIUIOEMKOCTH BelecTsa"

https://m.edsoo.ru/H4V70Q308C

17

DHeprus TOIIMBA. Y JIebHast
TEIJIOTa CTOPAHMS

https://m.edsoo.ru/M8M5Z4K 6B

18

[InaBnenue u oTBEpACBaHUE
KPUCTAJUTMUECKUX TeJ. Y IeTbHas
TEIUIOTA IUIABJIEHUS

https://m.edsoo.ru/D3IW3A40Q21




19

Jlaboparopnas pabota
"OnpeneneHue yaeabHON
TETUIOTHI TJIaBJICHUS JIbaa"

https://m.edsoo.ru/GE8POHOX5B

20

[Tapoo6pazoBanue u
KoH/ieHcanus. Mcnapenue

https://m.edsoo0.ru/V4Y0X80O3H

21

Kunenne. Y genpHas Teniaora
napooOpa3oBaHus U
KOHJIEHCallMU. 3aBUCUMOCTh
TEMIIEpaTypbl KUTIEHUS OT
aTMoc(hepHOTro JaBICHHUS

https://m.edsoo.ru/I6GM5B7X7T

22

BnaxxnocTs Bo3myXa.
JlaGopaTtopHnast pabota
"OmnpeneneHne 0OTHOCUTEILHON
BJIQYKHOCTH Bo3ayxa"

https://m.edsoo.ru/NOG6H8C2D

23

Pemenne 3aaa4 Ha OIpCaAcICHUC
BJIAXKHOCTH BO3ayXa

https://m.edsoo.ru/DOJ8G4K8H

24

[TpuHUIMIIBI paOOTHI TEIIOBBIX
neurareneil. [laposast TypOuna.
JIBurarens BHyTpEHHETO
CTOpaHHUS

https://m.edsoo.ru/J7B1B5SESE

25

KII[ TernnoBoro aBuraresns.
TennoBbie IBUTATENH U 3aIIUTA
OKpY Karolen cpebl

https://m.edsoo.ru/S8A4K7F3F

26

3aKOH COXpaHEHMsI U
NpeBpaIleHHs SHEPTHH B
TEIUIOBBIX MpOIeccax

https://m.edsoo.ru/ION7C7D71

27

[ToaroroBka Kk KOHTPOJIBHOM
pabote no Teme "TemnoBbie

https://m.edsoo.ru/F2Z3K2F2D




SABJICHUS. I/I3MeHeHI/Ie aneFaTHBIX
COCTOSAHUH BemecTna"

28

KouTponbhas pabota mo Teme
"Temnosble siBiIcHUA. MI3MeHeHue
arperaTHbIX COCTOSIHUM
BemecTna"

https://m.edsoo.ru/EOI6W3U2P

29

Dnektpusanus Tei. JIBa poaa
ANEKTPUUECKUX 3apsI0B

https://m.edsoo.rv/U7VITOV7Z

30

Ypoxk-uccienoBanue
"DnexTpuzanus TeJI UHAYKIUEH 1
MPY CONTPUKOCHOBEHUU"

https://m.eds00.ru/LOVOYSNIC

31

B3anmMopeicTBue 3apsyKeHHBIX
ten. 3akon Kymona

https://m.edsoo.ru/H2R1J1U60

32

DNeKTpUYECKOe MoJIe.
HarmpsixeHHOCTB 3JIeKTPUUECKOTOo
nosist. [IpuHIMn cynepnosuuuu
AJIEKTPUYECKUX TMONEN

https://m.edso0.ru/Z5Q3S3U0K

33

Hocurenu snexrpuyeckux
3apsAA0B. DIEMEHTApHBIN 3aps.
Crpoenue atoma

https://m.eds00.ru/X6 W509K 0K

34

ITpOBOTHUKY U JUIIEKTPUKH.
3aKOH COXpaHEHHUS
AIIEKTPUUYECKOTO 3apsizia

https://m.edsoo.ru/J1 F4R7N4F

35

Pemenne 3aJla4 Ha IPUMCHCHHC
CBOMCTB QJICKTPHUUYCCKUX 3apPs10B

https://m.edsoo.ru/I40O8N&X00

36

DJIEKTPUYECKHI TOK, YCIOBUS €ro
cyiiecTBoBaHus. VcTouHUKN
AIIEKTPUYECKOTO TOKA

https://m.eds00.ru/O7T7Y419]




37

JlefcTBHS DIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/N6K2P6Q3U

38

VYpok-uccinenoBanue "JleiictBue
AIEKTPUYECKOT0 MOJIs Ha
MIPOBOJIHUKY U IUAJIEKTPUKH"

https://m.edsoo.ru/T1K3V1X2Y

39

DJIEKTPUYECKUI TOK B METaJlIax,
JKUJIKOCTSIX U ra3ax

https://m.edsoo.ru/N4C3B6K8W

40

DJIeKTpUYecKas 1emnb U €€
COCTaBHbIEC YaCTH

https://m.edso0o.ru/PSG1AQOWSN

41

Cuna Toka. JlaboparopHas padota
"N3mepeHue u peryiupoBaHue
CHJIBI TOKA"

0.5

https://m.edsoo.ru/W5X5Z8P9K

42

DJEeKTPUUECKOE HAMPSIKEHHUE.
Bonermerp. JlaGopaTopHas
pabota "U3mepenue u
peryaupoBaHue HanpsKeHUs "

0.5

https://m.edsoo0.ru/G5Z6P6UOH

43

ConpoTHBIIeHNE IPOBOIHUKA.
VY nenbHOe CONPOTUBIICHUE
BELIECTBA

https://m.edsoo0.ru/E3Z8S70Q27Z

44

JlaGopaTtopHnas pabota
"3aBUCUMOCTB JIEKTPUUECKOTO
COIIPOTHUBIIEHUS IPOBOJIHUKA OT
ero JUIMHBI, TUIOLIAAN
MIOTIEPEYHOI0 CEYEHHUS U
MaTepuana"

https://m.edsoo.ru/P7S2L 1M2M

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpspbkeHus. 3akoH Oma Jist
yJacTKa Lenu

https://m.edsoo.ru/D8J5G7Q5S

46

JlaGopartopHnast pabota

https://m.edsoo.ru/R7A5GOISN




"UccmenoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, WAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3UCTOpa U HAIIPSHKEHUS Ha
pesuctope"

47

IlocnenoBaTensHOE U
napajuieJIbHOEe COeTUHEHUS
MIPOBOJIHUKOB

https://m.edsoo.ru/A7Q8YS5P7B

48

JlaGopatopHas pabora "IIpoBepka
NpaBUiIa CI0XKEHUS HAPSKEHHUM
IIPY TIOCJIEJOBATEIBHOM
COEIMHEHUH JIByX PE3UCTOPOB"

https://m.edsoo.ru/M1C7Z7D9S

49

JlaGopaTtopnast padota "IIpoBepka
npaBuJiIa JUIsl CHIIBI TOKA TIPH
napajuieIbHOM COCTUHCHUU
pe3ucTopoB”

https://m.edsoo.ru/D3J6REN6E

50

Pemenue 3amay Ha npuMeHEHHE
3akoHa Oma JJ1s pa3IngyHOTO
COCIMHEHHUSI IIPOBOHUKOB

https://m.edsoo.ru/A7SOW2R1W

51

Pabora 1 MOIIIHOCTE
ANEKTPUIECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/E4A273D7T

52

JlaGoparopnast pabota
"Onpenenenue padboTsl U
MOIIHOCTH 3JEKTPUIECKOTO TOKa"

https://m.edsoo.ru/E2P6V8C3Q

53

DJeKTpUUYECKUE LIENH U
MOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObiTy. KopoTkoe

https://m.edsoo.ru/R7F2V1B5T




3aMbIKaHUC

54

ITocTostHHBIC MAar"HuThbl, UX
B3aUMOJCHCTBHUE

https://m.edsoo.ru/Z0C9C1M8S

55

VYpoxk-uccienoanue "M3yuenue
HOJIEH ITOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/I1K1R5T7B

56

MarauTtHoe 1osie. MarautHoe
rmoJie 3eMJIM U €r0 3HAUYEHUE I
JKU3HU Ha 3emie

https://m.edsoo.ru/A1B1G4MI9L

57

IToaroTroBka K KOHTPOJIBHOMN
pabote 1o Teme "DIEKTpUIECKHe
3apAbl. 3apsiKEHHBIC Tela U UX
B3aumoencTBus. IlocTosHHbIN
ANEKTpUYECKUi TOK"

https://m.edsoo.ru/L5D2E0L40

58

Konrponbnas padora mo reme
"DnexkTpruuecKue 3apsbl.
3apspKeHHBIC Tela U UX
B3aumozencTBus. IlocTosHHbIN
ANEKTpUYEeCKuil TOK" /
Bcepoccuiickas npoBepodHas
pabota

https://m.eds00.ru/G7X7C706X

59

PezepsHslii ypok. Pabora c
TekctaMu 1o Teme "TlocTosHHBIH
AIIEKTPUYECKHA TOK" /
Bcepoccuiickas npoBepodHast
pabota

https://m.edsoo.ru/FSD8DI9TEN

60

OmnsIT Opcrena. MarauTHoe nosue
AJIEKTPUYECKOro ToKa MaruutHoe
I10JI€ KaTyIIKH C TOKOM

https://m.edsoo.ru/T9L1S9K0Q




61

IIpMeHeHne JIEKTPOMArHUTOB B
texuuke. JlabopaTopnast pabora
"N3y4yeHue neicTBUSI MarHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/M8VINEDOL

62

DNEeKTpOABUTaTENb IOCTOSHHOTO
Toka. Mcnons3oBanue
AJIEKTPO/IBUraTENEN B
TEXHUUYECKHUX YCTPONCTBAX U Ha
Tpancnopte. JlaboparopHas
pabota "KoncrpyupoBanue u
n3y4eHue paboThl
aneKTpoaBuraress'

https://m.edsoo.ru/J1V7A7C2I

63

OmnbiTel Papanes. 3akoH
AJIEKTPOMArHUTHOW MHAYKIHH.
IIpaBuno Jlenna

https://m.edsoo.ru/ESLEMOH4W

64

Onexrporeneparop. CrocoOsl
MOJYYEeHHUS HIIEKTPUIECKON
SHEPruM. DJIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPruu

https://m.edsoo.ru/FRHEWIRSI

65

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "DIeKTpUUECKUe
U MardHuTHBIE IBiIeHUSA"

https://m.edsoo.ru/G1L3L2X7L

66

KonTtponbhas paborta 1o Teme
"DNeKTpUYEeCKUEe U MarHUTHBIE
SABJICHUS"

https://m.edso0o.ru/Y2X8R3FON

67

PesepBHblit ypok. Pabora c
TekcTaMu 110 TeMe "TermoBrie
sBieHus"

https://m.edsoo.ru/J1J3F9B6T




PezepsHslii ypok. Pabora c

68 TEKCTaMU 110 TeMe "MarauTHele 1 https://m.eds00.ru/P9I2DSKOW
sBieHus"
OBILIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOTPAMME




9 KUIIACC

KoanuecTBO 9acoB JlaTta
Ne JyieKTpOoHHbIE LM (pPOBbLIE
Tema ypoka KonTpoubHbI IIpakTHyeckue | HM3Yy4€HH
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
e padoThbl padoThI A

MexaHndeckoe ABIKCHHE.

1 a 1 https://m.edsoo.ru/F4G6CIM7F
MarepuanbHas TOUKa
Cucrema orcuyera.

2 OTHOCHUTEILHOCTE MEXAHUYECKOTO 1 https://m.eds00.1u/N5SC9F5F5F
IBIKEHUSA
PaBHOMEpHOE IPAMOINHENHOE

3 p p 1 https://m.edsoo.ru/Y4X4H7N6C
NIBIDKEHHE
HepasHoMepHoe npsMoIMHEITHOE

4 nBrokeHue. Cpennsis u 1 https://m.edsoo.ru/VOU7B4D1Z
MT'HOBEHHAs! CKOPOCTh
[IpsamomnuHeitHoe

5 PaBHOYCKOPEHHOE JBUKECHUE. 1 https://m.edsoo.ru/JOP6I2ROH
Yckopenue
CkopocTh IPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHSI. 1 https://m.edsoo.ru/M9E114S5N
I'paduk ckopoctu
JlabopaTtopHas pabota
"OnpeaeieHne yCKOpeHus Tejia

7 pedl yerop 1 1 https://m.edsoo.ru/O0P8S4C1J
MIPU PaBHOYCKOPEHHOM JIBHXKCHHUH
10 HAKJIOHHOM IIOCKOCTH"
CBo0Ooxnoe nagenue Tteil. OIbITEI

8 1 https://m.edso00.ru/J9Y372J1G
T'anmnnes

9 PaBHOMEpHOE NBIKEHUE T10 1 https://m.edsoo.ru/R8K1U9L4L




okpyxHoctu. [lepuox u yacrora
oOpamienus. JIuneiinas u yriaosas

CKOPOCTH
€HTPOCTPEMUTEIBHOE

10 Hentpoctp https:/m.eds00.r/ASOIK INOU
YCKOpEHHUE
I1epsrrit 3akoH HeroToHa. BekTo

11 p p https://m.edsoo.ru/H6G2I7N4R
CHIIBI
Bropoii 3akon HeroToHa.

12 . https://m.edso0.ru/F8S7TN1T5N
PaBHOelicTBYIOIIASA CHITa
Tpernii 3axkon HrroToHa.

13 PETHH 3AKOH HBIOTOH https://m.edso0.ru/S5W4B2VOR
Cyniepnio3unius cui
Pemenue 3amau Ha €HeHHe

14 HHICHHE 38135 Ha NPHMCHCHH https://m.edsoo.ru/X4E7S7TE6C
3akoHoB HpioToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/WOR3BOB2E
Pemenne 3amau mo te C

16 . Ve «ua https://m.edsoo.ru/NIN5SUOH10
YIOPYTOCTH»
JlabGopaTtopHnas pabota

17 «Omnpenenenne KECTKOCTH https://m.edso0.ru/JOR6G3A10
MIPY>KAHBD)

18 Cuna TpeHus https://m.edsoo0.ru/X7J9P9SSE
Pemenne 3amad no reme «Cuna

19 HHCHHE Sa7aT 1O TeM il https://m.edso0.ru/Z7K60Q4V2V
TPEHUSD»
JlaGopaTopHas pabota

20 "Onpexnenenue ko3dduuuenra https://m.edsoo.ru/USB6R1V0Z
TPEHUS CKOJIbKEHUS"

21 Pemenmue 3a1a4 0 TeMe "3aKOHEI https://m.edsoo.ru/B6USW9ASZ

Hprorona. Cuna ynpyroctu. Cuiia




TpeHus"

22

Cuna TSHKeCTH M 3aKOH
BCEMHPHOTO TATOTCHUSI.
YckopeHnue cBOOOAHOTO MaICHUS

https://m.edsoo.ru/D9E4E9I27

23

Ypok-koupepenius "JIBmxeHne
TEJ BOKPYT T'PAaBUTAIMOHHOTO
nentpa (CosHeyHast cUCTEMA).
lanmakTukn"

https://m.edsoo.ru/T414P7P8W

24

Pemenne 3agad mo reme "Cuna
TSDKECTH U 3aKOH BCEMUPHOTO
TAroTeHus"

https://m.edsoo.ru/Z7P614D6B

25

[IepBast kocmMu4eckas CKOPOCTb.
HesecomocTs 1 neperpysku

https://m.eds00.ru/Q3T3V3Z0Y

26

PaBHOBecue maTepuanbHON TOUKHU.

AOCOJIIOTHO TBEPJIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpETIEHHON OChIO BPALLICHUS.
MowmeHnT cuisl. LleHTp TsKeCTH

https://m.edsoo.ru/P1A7D407W

27

PaBHOBecue maTepuanbHON TOUKH.

AOGCOTIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C©
3aKpETIEHHON OChIO BPALLECHUS.
MowmeHT cuisl. LeHTp TsKECTH

https://m.edsoo.ru/HOWI1S5WS8T

28

Pemenue 3amau nmo reme "MoMeHT
cuibl. LleHTp TsxecTn"

https://m.edsoo.ru/B8T6J2J6K

29

IToaroToBka K KOHTPOJIBHOM
pabote o Teme "MexaHu4eckoe
nBrkenne. Bsaumoneiicteue ten"

https://m.edsoo.ru/I5SX6B0B11




30

Konrponbnas pabora o Teme
"MexaHU4eCKOe IBIDKEHUE.
Bsaumoneiictsue Ten"

https://m.edsoo.ru/W1V8P6V3B

31

Nmnynsc Tena. UMmynsc Cuisl.
3aKOH COXpaHEHMsI UMITyJIbCA.
VYupyroe u Heynpyroe
B3aUMOJICUCTBUE

https://m.edsoo.ru/D5U2T9J5B

32

Pemenue 3amau no treme "3akoH
COXpaHEHHUs umIrynca'

https://m.edsoo.ru/M6H4V1Q6L

33

VYpok-koupepenius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"

https://m.edsoo.ru/N2S4U5J8T

34

Mexanuyeckas pabota u
MOIITHOCTh

https://m.eds00.ru/S3V3B4VIT

35

PaboTa cHIIBI TSIKECTH, CHITBI
YIPYTOCTH U CHITbI TPEHUS

https://m.edsoo.ru/N6N9E3J4U

36

JlaGoparopHas paboTa
«Ormpenenenne pabOThI CUITBI
TPEHUS MPH PAaBHOMEPHOM
JIBY>KEHUH TeJa 1o
TOPU30HTAILHON TTOBEPXHOCTH

https://m.edsoo.ru/J1G1B4T20Q

37

CBsI3b 3HEPrUU U paboTHI.
[TorennuanbHas sHEprus

https://m.edsoo.ru/C2V7B6E21

38

Kunernueckas sueprus. Teopema
0 KMHETUYECKOU SHEPTUu

https://m.edsoo.ru/J3T8L3D5T

39

3aKOH COXpaHEeHMs SHEPTUU B
MEXaHUKe

https://m.edsoo.ru/M8VOW3W3F

40

JlabopaTtopHas pabota «3yuenue
3aKOHA COXPAHCHHS SHEPTHUI)

https://m.edsoo.ru/M3S2Y8J1H




41

KonebarenbHoe 1BUXKEHUE U €T0
XapaKTePUCTHKU

https://m.edso00.ru/S2N5SG8W2K

42

3aryxaromue KoieOaHusl.
BrinyxaeHHbIe KOeOaHusI.
Pesonanc

https://m.edsoo.ru/N3SOW1USE

43

MaremaTuuecKkuid U NPy KUHHBIN
MasiTHUKU

https://m.edsoo.ru/I9M614R77Z

44

Ypoxk-uccienoBanue
«3aBUCHUMOCTH TIEpuoaa
KOJIEOAHUH OT KECTKOCTH
MIPY>KUHBI M MacChl TPy3a»

https://m.edsoo.ru/Y4K3Y5P8X

45

[IpeBpanienue 3Hepruu npu
MEXaHHYECKUX KOJIECOaHUIX

https://m.edsoo.rt/L4W6VS5Y9U

46

JlaboparopHast pabota
«Omnpenenenue 4aCTOTH U
nepruosa KojaeOaHui npy>KMHHOTO
MasITHUKA»

https://m.edsoo.ru/D4T9R1F5R

47

JlaGopatopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIeproIa
Kosie0aHuil rpy3a, NOBELIEHHOIO
K HUTH, OT MacChI Tpy3a»

https://m.edsoo.ru/S4M7L4W3V

48

Mexanndeckue BoJIHEL. CBOMCTBA
MEXaHMYECKUX BOJIH.
[IpononbHBIE M IONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/B2F6X2X0R

49

Ypok-koH(bepeHus
"MexaHu4ecKue BOJIHBI B TBEPIOM
teae. CelicMu4ecKue BOJIHEBL"

https://m.edsoo.ru/W1WOM9JOM




50

3Byk. Pacnipoctpanenue u
OTpaKE€HHE 3ByKa

https://m.edsoo.ru/A7R9U7S70Q

51

Ypoxk-uccienoBanue
"HabaroneHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT YacTOTHI"

https://m.edsoo.ru/N4Z4K9C9Y

52

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AxycTH4ecKkHuii pe30oHaHC

https://m.edsoo.ru/JIR2ZM3Q3W

53

VYpok-koHpepenius "YIIbpTpa3ByK

1 uH(Gpa3ByK B IPUPOJE U
TeXHUKe"

https://m.edso0o.ru/U3W9Q7R9S

54

[ToaroroBka Kk KOHTPOJIBLHON
pabore 1o Teme "3aKOHbI
coxpaHeHusa. MexaHn4eckue
KoJieOaHUs ¥ BOJIHBI"

https://m.edsoo.ru/FEM20Q6T5V

55

KonTponbHas padbota no teme
"3aKOHbBI COXpaHEHUSI.
Mexannueckue KosiebaHus u
BOJIHBI"

https://m.edso0.ru/V4G6V1F40Q

56

DNEeKTPOMarHuTHOE MOJIeE.
ONEKTPOMarHUTHbIE BOJIHBI

https://m.eds00.ru/U6Q7S6X6F

57

CBoiicTBa QJICKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/K7B7Z4W6C

58

Ypok-koudpepennus "[lkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMATrHUTHBIX BOJIH TSI
COTOBOM cBs3HU"

https://m.edsoo.ru/SOU6R8I1C

59

VYpok-uccnenosanue "N3yuenue

https://m.edsoo.ru/T3R1R0OCSI




CBOﬁCTB BHGKTpOMaFHI/ITHBIX BOJIH
C HOMOIILK0 MOOMIIBHOI'O
tenedona"

60

Pemenue 3a1a4 Ha OIIPCACIICHUC
YaCTOThI U AJIUHBI
QJICKTpoMar HUTHOM BOJIHBI

https://m.edsoo.ru/Q2V5N7R5J

61

DJIEKTpOMarHuTHas IpUpoJia
cBeta. CkopocTh cBeTa. BosiHOBBIE
CBOMCTBA CBETa

https://m.edsoo.ru/S1UOF1L6Y

62

HcTouHuKH cBeTa.
[IpsamonuHeitHoe
pacrpocTpaHeHHE CBETA.
3atmenus ComHua v JIyHbl

https://m.edsoo.ru/Q8A4S9T4J

63

3aKOH OTpakeHHsI cBeTa. 3epKaJa.
Pemienue 3aga4 Ha npyuMEHEHUE
3aKOHA OTpPa)KeHHUs CBETa

https://m.edsoo.ru/Z5A3H2U4R

64

[Ipenomnenue cBera. 3aKkoH
TPETIOMIICHUS CBETa

https://m.edsoo.ru/M2H2C8U4S

65

[TonHOE BHYTpEeHHEE OTpa)KEHUE
cBera. Mcronp30BaHue MOJIHOTO
BHYTPEHHETO OTPaKEHUS B
OIITHYECKHUX CBETOBOJIAX

https://m.eds00.ru/N4S3PSE9T

66

JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCUMOCTU
yTJ1a IpejJoMIICHUS! CBETOBOTO
Jqyd4a OT yIJia maJieHus Ha TPaHuLe

nn

"BO3/1yX-CTEKJIO

https://m.eds00.ru/S3DIN6TIT

67

Ypok-koHpepeHus

https://m.edsoo.ru/YOT3K7BON




"Ucnonp30BaHKUE MTOJTHOTO
BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS
CBA3L"

68

JIna3el. OnTHYecKas CHIIa JIMH3bI

https://m.edsoo.ru/I7VON3C6C

69

[TocTpoenune n3o0paxeHui B
JMH3aX

https://m.edsoo.ru/K6Z010T2C

70

JlaGopaTopHas pabota
"Onpenenenne GoKyCHOTO
PAcCTOSIHUS U ONITUYECKON CUIIBI
cobuparomei TUH3b1"

https://m.edsoo.ru/I8JSC1E2F

71

Ypok-koHpepennus "OnTuueckue
JMH30BBIE TPUOOPHI"

https://m.edsoo.ru/X3H9IOW7U

72

I'ma3 xak ontTuyeckas cucrema.
3peHue

https://m.edsoo.ru/REM7Q511A

73

Ypok-koHpepenius "legexTs
3penus. Kak coxpanurs 3penue"

https://m.edsoo.ru/N6D1A6Z3Q

74

Pasnoxxenue 6emnoro csera B
cnektp. OnbiTel HptoTOHA.
CnoxeHue CeKTpalbHbIX I[BETOB.
Hucnepcus ceera

https://m.edsoo.ru/G60O601H6Y

75

JlaGopaTtopHas padota "OINBITHI 11O
pa3IoKeHUIo Oeoro cBeTa B
CHEKTpP U BOCHPHUATHUIO [[BETA
PEIMETOB MPU X HAOIIOICHUN
yepe3 1BETOBbIE GUIbTPHI"

https://m.edsoo.ru/R7U7B4P1K

76

VYpoxk-npaktukym "BosHoBBIE
CBOICTBA CBETA: JUCIIEPCHSI,

https://m.edsoo.ru/T2L.4Z0X8T




uHTepdepeHus u rudpaxaus”

OmnsiThl Pesepdopna u

77 https://m.edsoo.ru/X9G1Z811P
IUIaHETapHast MOJENb aTOMa
IMToctynatel bopa. Monens atoma

78 y p a https://m.edsoo.ru/A7C3C9B5V
bopa
Hcnyckanue u norjionieHue cBera

79 atomoM. KBanTrl. JInneiuaTrie https://m.eds00.ru/C6Q6K4B0B
CIIEKTPHI
Vpok-npaktuxyMm ""HaOmroneHue

80 P p y " a https://m.edsoo.ru/USD5G7M30
CIIEKTPOB UCITyCKAHUS

81 PannoakTUBHOCTE U €€ BHUIbBI https://m.edsoo.ru/ESV7FOP1X
CTpoeHre aTOMHOTIO sapa.

82 p AP https://m.eds00.ru/GOA9Q8P4U
Hyxknonnas monens
PapmoaxTuBHEIE IIpeBpaILlEHU.

83 a pespail https://m.eds00.ru/G2V8Z1Y 8N
H3otomnkl
Pemenue 3agaq mmo reme:

84 " g " https://m.edso0.ru/J7K2G5V5L

PannoakTuBHBIC IpEeBpaIieHUs

85 [Tepuon nmonypacnana https://m.edsoo0.ru/V3W7A9K3C
VYpoxk-koHpepeHus

86 "PaguoaKkTUBHbBIE U3TYYECHHUS B https://m.edsoo0.ru/T1S9P6151
HIPUPOJIE, MEAULIMHE, TEXHUKE"
SnepHble peakuy. 3aKOHBI

87 COXpaHEHU 3apsI0BOTO U https://m.edsoo0.ru/N8O7SON3K
MacCOBOI'O YHCE
DHEPrus CBSA3U aTOMHBIX SIED.

88 p Aep https://m.edso0.ru/Q4MOU0X5G
CBs13b MacChl U SHEPTUH

89 Pemenue 3a1ad 1o teme https:/m.eds00.ru/I0LOS3U6W




"SI nepHblie peakuu"

90

Peakmum cuHTe3a M AelIeHUS AA€p.

Ucrounuku sueprun CosHua u
3BE3

https://m.edsoo.ru/T3A7T9L9G

91

VYpok-koupepennus "SAnepHas
sHepreTuka. JleicTus
paZOaKTUBHBIX U3TYyYEHHUH Ha
JKUBBIE OpraHU3MBbI"

https://m.edsoo.ru/X102Z5W30

92

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DIeKTPOMarHuTHOE MOJIE.
DNIEeKTPOMarHUTHBIC BOJTHBI.
KBanToBbIe siBieHUA"

https://m.edsoo.ru/L9Y3HSI2X

93

KonTponbhas pabota no teme
"DEeKTPOMarHuTHOE MOJIE.
DNeKTPOMarHUTHbIE BOJHBI.
KBaHToBbI€E siBiIEHUS"

https://m.edso00.ru/O3Z8X0G5V

94

[ToBTOopenue, o6o0IIEHNE.

JlaGopaTopHbIie pabOTHI IO KypCy

"B3zanMonencTBre Tea"

https://m.eds00.ru/G3Y700L6R

95

[ToBTopenue, o6o0IICHNE.
Pemenne pacdyeTHbIX U
Ka4eCTBEHHBIX 33]a4 10 TEME
"TemoBbie mporecch"”

https://m.edsoo.ru/ISU6K308L

96

[ToBTOpenue, o6o0IICHNE.
Pewrenne pacyeTHbIX U
Ka4eCTBEHHBIX 33]a4 10 TEMe
"KII/ TermoBbIx aBurarenen”

https://m.edsoo.ru/I1C6I11UOW




97

[ToBTOpenue, 06o0IEHNE.
Pewenne pacueTHbIX U
Ka4eCTBEHHBIX 33]a4 10 TEME
"KIII snexTpoycTaHoBOK"

https://m.eds00.ru/M9I703R8N

98

IToBTOopenue, o6o0IEHNE.
JlaGopatopHbie pabOTHI IO Kypcy
"CBeToBbI€ sIBIEHUA"

https://m.edso0.ru/N3C8J6N4B

99

[ToBTOpeHue, 0600meHue. Pabora
C TEKCTaMH 110 TeME "3aKOHBI
COXpaHEHHUs B MeXaHuke"

https://m.edso0o0.ru/NINS5Z9T4L

100

[ToBTOpenue, 0600meHue. Pabora
¢ Tekctamu 110 Teme "Konebanus
Y BOJHEI"

https://m.edsoo.ru/P8WI1Q5R7G

101

[ToBTOpenue, o600menue. Pabora
¢ Tekctamu 1o TeMe "CBeTOBBIE
saBiaeHusd"

https://m.edsoo.ru/D4V0Z0MOI

102

[ToBTOpenue, 0600menue. Pabora
¢ Tekctamu 110 Teme "KBaHToBas u
anepHas ¢usuxa'

https://m.edsoo.ru/L5I9U6G3L

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

102
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IMPOBEPSEMBIE IIPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMbI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NpoBepsieMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BAaTh N3YUYCHHBIC ITOHATUS

1.2

pas3jindaTtb SABJICHHUA IO ONMHUCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘~IGCKOC SIBJICHUC

1.3

pacrno3HaBaTh MPOSBICHHE W3YYEHHbIX (U3UYECKUX SBJICHUN B
OKpY’KalollleM MHpe, B TOM 4Hucie (U3NUECKUe SBICHUS B MPUPOJE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3NUECKUX SBICHHIM

1.4

OIMCHIBATH W3y4YCHHBIC CBOHCTBA Tl M (PU3NYECKUE SBIICHHS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TPH ONHCAHUU TPABHIBHO
TPAaKTOBaTh (PU3MYECKUH CMBICT HCIHOJNB3YEMbIX BEIHYUH, UX
0003HaYeHUS U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYJIbI,
CBSI3BIBAIOIIME JIaHHYIO (U3HYECKYI0 BEIMYUHY C JPYTHMH
BEJIMYMHAMHU, CTPOUTh TpadUKHM  W3YyYCHHBIX  3aBUCHMOCTEH

(UBHYECKUX BEIIMINH

1.5

XapaKTEePU30BaTh CBOMCTBA TeJ, (PU3HUYECKUE SIBICHHUS U TPOIECCHI,
UCIIONIb3Ysl W3YYEHHBbIE 3aKOHBI, MPU JTOM JaBaThb CIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTHYeCKOoe

BBIPAXKCHUC

1.6

OOBSICHATh (PU3UUECKUE SIBJICHMS, IPOLIECChl U CBOMCTBA TEl, B TOM
4yuclie MU B KOHTEKCTE CHUTyalluld IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHMe M3 1 — 2 jormyeckux MIaroB ¢ omopod Ha 1 — 2
M3yYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUU, (PU3MUECKUX 3aKOHA WIIH

3daKOHOMCPHOCTH

1.7

pemarh pacy€THbie 3a1aud B 1 — 2 [EUCTBUS, HUCHONIB3YS 3aKOHBI U




(hopmyIibl, CBS3BIBAIONTNE (DU3NICCKUE BEIMYUHBI: HA OCHOBE aHAJIM3a
yCIIOBUSL 33/laydl  3alKChIBaTh KPAaTKOE YCJIOBHE, MOJICTABIATH
¢u3nveckre BeTUUUHBI B (YOPMYJIIBI M IPOBOIUTH PACUETHI, HAXOUTD
CIpaBOYHbIE JAaHHbIC, HEOOXOAUMBIE JIJISl peUIeHHs 3ajay, OLIEHUBATh

PEATUCTUYHOCTD MOTYYCHHOH (PU3MUECKON BETUYMHBI

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PELIUTh HpPU IOMOIIH
(bu3NYeCKUX METOJOB, B OINHCAHUU HCCIEJOBAHUS BBIACIATH
npoBepseMoe  NpeArnoiokeHue  (THMoTesy),  pa3nuyarb U
UHTEPIPETUPOBATh MOJIYYEHHBIM pe3yJbTaT, HaXOAWThb OLIMOKH B

XOJ¢ OIIbITa, A€JIAaTh BBIBOJBI I1IO €TI0 PE3yJIbTaTaM

1.9

MPOBOAMTH OMNBITHl MO HAOMIOAECHUI0 (UBNYECKUX SBICHUA WIH
bu3MYecKUXx  CBOWCTB  Tel:  (opMyIHpoBaTh  IPOBEPsiEMbIC
MPENINoNIOKEeHNs, coOUpaTh  YCTAaHOBKY M3  MIPEIIOKEHHOTO

000pyI0BaHUS, 3aMMUCHIBATH XO/1 OTBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TPSIMBIE M3MEPEHUsI C MCIOJIb30BAHHEM aHAJIOTOBBIX U
uupoBbIX MPHUOOPOB, 3aNMUCHIBATh MOKa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OIHOH  (pU3UYECKOi
BEIMYMHBI OT JAPYTOM C MHCIOJNBb30BAHMEM IIPSAMBIX H3MEPECHU,
y4acTBOBaTh B IUIAHMPOBAHUU Y4E€OHOTrO MCCIIEOBaHUS, COOUpATh
YCTAHOBKY W BBIIIOJIHATh U3MEPEHHUSI, CIENYs MPEJIOKEHHOMY IIJIaHy,
(buKCUpoBaTh pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIE TIPEUIOKEHHBIX TaOIUI] ¥ TpaUKOB, AeTaTh BHIBOIBI

I10 pE3yJibTaTaM UCCICAOBAHUA

1.12

IIPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPE/UI0KEHHONH MHCTPYKIUH: MIPU BBIOJHEHUH U3MEPEHUI coOUpaTh
JKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIIATH 3HAYCHHE HCKOMOMU

BCIINYHHBI

1.13

coOmogaTh TpaBWiIa TEXHUKHM O€30MacHOCTH Mpu  pabore ¢

71a60paTOPHBIM 000pyI0BaHUEM

1.14

yKa3blBaTh MPUHLIMIBI  JCHCTBUS NpPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTEpU30BaTh MPUHLUNBI JEHCTBUS H3YYECHHBIX
npuOOpOB M TEXHUYECKUX YCTPOMCTB C IMOMOUIbIO UX ONHCAHMS,
UCIONB3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUH U

HeoOXoauMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTHYECKOTO MCIOIb30BaHMS (PU3NIECKUX 3HAHHI B MTOBCEIHEBHOMN
KU3HU JUIsi  o0ecriedeHuss O€30MacHOCTH TMpH  OOpalieHuH ¢
npudopamMH U TEXHHYSCKHMH YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS U

COOJTFOICHUS HOPM DKOJIOTHYECKOTO MOBEJICHUS B OKPY KaIOIIEeH cpee

1.16

OCYIIECTBIISATH OTOOpP MCTOYHMKOB MH(OpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM U IyTEM CPAaBHEHMS pPa3iIU4YHBIX HCTOYHUKOB
BBIIENISAITE MHQOpPMAILMIO, KOTOpas SBISETCS NPOTHUBOPEUYUBOM WIIH

MOJKET OBITH HeHOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh npu BBIIIOJIHCHUH yueOHBIX 3alaHU I
HAay4YHONONYJAPHYIO  JIUTEpaTypy  (U3UYECKOrO0  COAEpIKaHMUS,
CIpaBOYHBIE MaTepuaibl, pecypcel cetu MHTepHer, Bnaners
npuéMamMu KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU

W3 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

c03/1aBaTh COOCTBEHHbIE KpaTKHE MUChbMEHHbIE U YCTHBIE COOOILECHUS
Ha OCHOBe 2 — 3 UCTOYHHMKOB HHGpOpMAIMU (PU3HUECKOTO
coJiep’KaHusl, B TOM uuncie MyOiIuYHO JenaTh KpaTKUe COOOLIEHHS O
pe3yabTaTax IMPOEKTOB WM Y4YeOHBIX MCCIEOBAHUM, NPU 3HTOM
rPaMOTHO HCIIOJb30BaTh HM3YYEHHbIM TMOHATUMHBIA anmapar Kypca

(bl/ISI/IKI/I, COIMPOBOXKIATb BBICTYIIJICHUC npeseHTauI/Ieﬁ

1.19

IIpXU BBIIIOJIHCHHUHA y‘I€6HHX IIPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ pacupeacisiThb
00s13aHHOCTH B Trpyare€ B COOTBETCTBUU C ITOCTABJICHHBIMHA 3aJla4yaMu,
CJICIUTh 3a BBIIIOJIHCHHEM IIJIaHA ,Z[CIZCTBHFI, aICKBAaTHO OLICHUBATh
COOCTBEHHBII BKJIaax B  JACATCIBHOCTL TI'PYIIIbI, BbBICTPpAWBATH
KOMMYHHKATHBHOC BSaHMOﬂeﬁCTBHe, YUUThIBaA MHCHUC

OKPY’KaOIINUX

8 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTarta

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HUCIIOJBb30BAaTh NOHATHA

1.2

pasiindyaTtb ABJICHHUA IO OIMMCAHUIO HX XAPaKTCPHBIX CBOMCTB W Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (1)I/ISI/I‘~ICCKOC SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (U3UYECKUX SBJIEHUN B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NUECKUe SBICHUS B MPUPO/E,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aauy B yUEOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3NUECKUX SBICHHI

1.4

ONUCHIBATH W3y4YCHHBIC CBOHCTBA Tl M (PU3WYECKUE SIBICHHS,
UCTIONB3ysl (U3WYECKHe BEIMYUHBI, TPH ONHCAHUU TPABHILHO
TPaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJNB3YEMBIX  BEIUYHH,
0003HaYCHUS U eIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYJIBI,
CBSI3BIBAIOIIME JIAaHHYIO (U3HYECKYI0 BEIHYUHY C JPYTHMHA
BEIMYMHAMH, CTPOUTh  TIpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIIMINH

1.5

XapaKTEPU30BaTh CBOWCTBA TeJ, (PU3HUYECKUE SIBICHHUS U TPOIECCHI,
UCIIONB3YSl M3YYEHHBbIE 3aKOHBI, MPU OITOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alHCHIBATh €r0  MaTeMaTHYeCKOoe

BBIPAXKCHUC

1.6

OOBSACHATH (U3NYECKUE MPOIECCHl U CBOMCTBA Tel, B TOM YUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1
— 2 JIOTMYECKUX IIAroB C MOMOIbI | — 2 M3y4eHHBIX CBOWCTBA

(bu3nyecKuX SIBICHUHN, PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pelmarb pacu€THble 3aJa4d B 2 — 3 JNEWCTBUSA, UCIOJB3Ys 3aKOHBI U
(dbopMyIibl, CBsI3bIBAIONINE (DM3UUYECKUE BETUUYMHBI: HA OCHOBE aHaJN3a
YCIIOBHUS 3a/1a4M 3aMUCHIBATh KPATKOE YCIOBHUE, BBISBIIATH HEIOCTATOK
JNaHHBIX JJIs pElIeHus 3aJayd, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXoauMBbIC JUIsl €€ PEIICHUs, MPOBOANTHh PAacUYEThl M CPABHUBATH
MOJlyYeHHOE 3HayeHUe (PU3NUECKONW BEIMYUHBI C H3BECTHBIMU

JaHHbIMH

1.8

pacro3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MpPU IOMOIIH
(bu3NYECKUX METOOB, UCIIOJIB3YS OMMCAHNE UCCIIEIOBAHMSI, BIICIATh
MIPOBEPSIEMOE MPEIIIOJIOKEHUE, OLICHUBATh IPABUIBHOCTb IOPSAJIKA

IMPOBEACHUA UCCIICAO0OBAaHNA, ACJIaTh BBIBOABI

1.9

MPOBOJIUTH OMBITHI IO HAOMIONCHUIO (PU3NYECKUX SBICHUN WU
¢busznueckux  CBOMCTB  Tem:  (opMyIaHpoBaTh  MpOBEpsieMbIe

NPEIMNONOKEHUs, coOMpaTh  YCTAaHOBKY M3 TNPEAJIOKEHHOTO




000py/10BaHus, ONUCKHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATE IMPAMBIC H3MCPCHUA C HCIOJIb30BAHUEM aHAJIOI'OBBIX
HpI/I60p0B U JaTYUKOB (bI/ISI/I‘IeCKI/IX BCJIMYMH, CPAaBHUBATL PC3YJIbTATLL

M3MEPEHHH ¢ YIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH

MPOBOAMTH  MCCIIEJOBAHWE  3aBUCUMOCTH  OIHOW  (PuU3MUEeCcKOU
BEJIMYMHBI OT JAPYroil € HCIOJB30BAHUEM NPSIMBIX HM3MEPEHUI:
IUTAHUPOBATh HCCJIENOBaHUE, COOMpATh YCTAaHOBKY U BBINOJHATH
U3MEpEHus,  cilelys  IpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yabTaThl MOJYYSHHOM 3aBUCMMOCTH B BUE TaOiHIl U rpaduKoOB,

ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

IIPOBOIMTDH KOCBCHHBIC HN3MCPECHUA (1)I/I3I/ILICCKI/IX BCJIIMYHH:
IJIaHUPOBATh U3MCPCHMNA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
CJICays Hp@I[HO)I(eHHOfI HHCTPYKIIMK, W  BbIYUCIATH 3HAYCHUC

BCIINYHHBI

1.13

CO6J'IIOI[3TI:> IpaBujia TCXHUKH 0€30IMaCHOCTH npu pa60Te C

1abopaTOpPHBIM 000pyIOBaHHEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBHS H3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOM Ha HUX OIMCAHUA, MCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SABICHHA U HEOOXOIMMBbIE

¢buznyeckre 3aKOHOMEPHOCTH

1.15

paciio3sHaBaTb IMPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa H U3MCPUTCIIbHBIC
HpI/I60pBI o CxXeMaM MU CXCMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMBbI
SJICKTPHUYCCKUX merein ¢ IOCICAOBATCIIBHBIM W MAapalJICJIbHBIM
COCOAMHCHHUEM 9JICMCHTOB, pa3indad YCJIIOBHBIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUUYECKUX LETIEeH

1.16

MPUBOIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HU JUIsi  o0ecriedeHuss O€30MacHOCTH TMpH  OOpalieHUH ¢
npuOOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS H

COOJIIOICHUS HOPM 9KOJIOTUYECKOT0 TIOBECHHUS B OKpY KAtoIeH cpejie

1.17

OCYIIECTBIISATH MOUCK HH(POpMAIK (U3HIECKOTO CONCPIKAHUS B CETH
WNHTepHeT, Ha OCHOBE HMMEKOLIMXCS 3HAHUW M MYTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX HMCTOYHUKOB BBIICTSATh HHPOPMAIUIO, KOTOpPAS

SIBJIIETCS. IPOTUBOPEUUBON MIIM MOKET OBITh HEJIOCTOBEPHOM

1.18

HCIIOJIb30BaTh IIPpU  BBIIIOJIHCHUHA y‘-Ie6HBIX 3aJaHui HAay4YHO-




MOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro COAEp)KaHUS, CIIPaBOYHBIE
MaTepuanbl, pecypcsl cetu MHTepHeT; BiageTb npuéMamMu
KOHCIIEKTHPOBAHMs TEKCTa, mpeoOpa3oBaHusl MHPOPMALIUU U3 OJHOU

3HAKOBOW CHUCTEMBI B APYTYIO

1.19

CO03/1aBaTh COOCTBEHHbBIE MHCbMEHHBIE M KPATKUE YCTHBIE COOOIIEHUS,
0000mas uHGOpPMANMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UUECKOTO
Collep’KaHusl, B TOM 4HCIE MyOJIMYHO NPEACTaBISTh PE3yJIbTaThl
MPOEKTHOM WM UCCJIEA0BATEIbCKOM JEATEIbHOCTH, IPU 3TOM
rPaMOTHO HCIIOJb30BaTh HM3YYEHHbIM MOHATUMHBIA anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hp63€HTaHHeﬁ

1.20

MIPHU BBITIOJHEHUN Y4eOHBIX MPOEKTOB M MCCIENOBAHUN (PUINUECKUX
MIPOLIECCOB PaCHpPENeNsITh 00SI3aHHOCTH B IPYyIIE B COOTBETCTBHU C
MOCTaBJICHHBIMM  3aJla4aMM, CJEIUTh 3a BBIIOJIHEHUEM ILJIaHA
JEUCTBUA W KOPPEKTHPOBATh  €ro, AaJEKBAaTHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JCITEIBbHOCTb TPYMIbI, BBICTPAaWBATh
KOMMYHUKAaTUBHOE  B3aWMOJEUCTBHE,  MpPOSABISASL  TOTOBHOCTH

paspemniath KOH()IUKTHI

9 KVIACC

Kon
MPoOBEPsIEMOro
pe3yJbTarTa

HpOBepHeMbIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nporpaMmmMmbl OCHOBHOI'O 001ero oﬁpasonannﬂ

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pasiinyaTtb ABJICHHA IO OIMMCAHUIO HX XAPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JaAHHOC (1)I/ISI/ILIGCKOC SABJICHHUC

1.3

pacrmo3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3UYECKUX SBICHUN B
OKpY’KaloIlleM MHpE, B TOM 4YHCIe (U3NUECKUE SBICHUS B MPHUPO/E,
MIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a1auy B y4eOHYIO, BBIICIATD

CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHHMA

1.4

ONUCHIBATh HW3yYEHHBIE CBOWCTBA Tel W (pu3Myeckue sBICHUS,
UCTONb3ysd (PU3NYECKHE BEIMYUHBI, IPU ONKMCAHUU IPABUIBHO
TpPakTOBaThb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HAYECHHS W eIMHUIIBI (PU3NIECKUX BEIMYUH, HAXOJUTH (POPMYIIHI,

CBS3BIBAOIIUC  JTAHHYIO (1)I/I3I/I'-IGCKyIO BCJIMYMHY C  JpyIruMu




BEJIMYMHAMHU, CTPOUTH  TIpaUKd  HM3YyUYEHHBIX  3aBHUCHMOCTEH

(I)I/ISI/I‘IGCKI/IX BCJINYHNH

1.5

XapaKTCPU30BaATb CBOMCTBA TCI, (bI/I3I/I‘leCKI/IC SABJICHUA U IPOLECCCHI,
HCIIOJIB3YysA H3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3dKOHa M  3alluCbiBaThb C€ro MaTrCMaTH4YCCKOC

BBIPAKEHUE

1.6

OOBSICHATH (PU3NUECKHE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJISATH IPUYMHHO-CJICICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYECKHX IIAaroB C MOMOWIBK 2 — 3 M3y4YEHHBIX CBOWCTBA

(I)I/BI/I‘{CCKI/IX HBHGHHﬁ, (I)I/I?»I/ILIGCKI/IX 3dKOHa UK 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHele 3aJauu (OmMuparomMecs Ha cucremMy u3 2 — 3
YpPaBHCHHIA), WCHOIB3yS 3aKOHBI ©  (OPMYJBI, CBS3BIBAIOIIUC
¢du3nveckue BEIMYMHBI: HA OCHOBE aHAJM3a YCIOBHS 3aJlaud
3alHChIBATh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTAOIINE WIA
M30BITOYHBIE JAaHHBIC, BEIOMPATh 3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIC
JUI PEUICHUs, MPOBOAWTH PACUYETHl M OIICHUBATH PEaTUCTHYHOCTH

MOJTy4E€HHOT'0 3HaUY€HHUs (PU3HUECKON BEIUYNHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MNpPU IOMOIIU
(U3NYECKUX METOJIOB, MCIIONB3Ys OMMCAHUE WCCIICAOBAHUS, BBIICISTH
MPOBEPSIEMOE  TPETOJIOKEHHE, OIICHWBATh TPABUIBLHOCTh TOPSIIKA
MPOBEICHUS] MCCIIEOBAaHUs, JelaTh BBIBOJBL, HHTEPIPETUPOBATH

pe3ybTaThl HAOIIOICHHI 1 OIBITOB

1.9

MIPOBOJUTH OIBITHI TI0 HAOMIOACHUIO (DU3MYECKUX SBICHUNA WIIH
(bHU3MYECKUX CBOWCTB TENI: CAMOCTOSATENILHO COOMpATh YCTAHOBKY M3
n30BITOYHOrO Habopa 00OpYIOBaHUS, OMUCHIBATH XOJ OMBITA M €r0

pe3ynbTaThl, (GOPMYJIUPOBATH BHIBOJIBI

1.10

NPOBOJUTh TPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX HW3MEPEHUH,
OTpeseNisisi CpelHee 3HAueHUE H3MepseMoil BenuuuHbl ((HOoKycHOE
paccTositHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEpPUTENIBHOTO Mprdopa)

MMpOBOAUTL HCCJICIOBAHUC 3aBUCUMOCTEH (I)I/I3I/I‘-IGCKI/IX BCJIIMYHUH C
HCIIOJIB30BAHHUEM TIPAMBIX I/ISMepeHI/II\/Ili IJIAaHUPOBAThL HCCICOAOBAHUC,
CaMOCTOATCIIbBHO CO6I/IpaTB YCTaHOBKY, (I)I/IKCI/II)OBEITL PE3yJIbTAaThL

HOJ'Iy'—IGHHOfI 3aBHUCHMMOCTH (1)H3quCKHX BCJIMYMH B BHUJC TaGJ'II/H_[I/I




l"paq)I/IKOB, ACJIaTb BBIBOALI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOAMTH  KOCBEHHbIE  HM3MEPEHHUsS  (PU3UYECKMX  BEJIUYMH:
IUIAHUPOBATh MU3MEpPEHHs], COOUpaTh 3KCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATH HW3MEPEHUs, Cleays MNPEUIOKEHHON WHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIM3UPOBATH IOJIyYCHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmoaTh TpaBWiIa TEXHUKH OE30MacHOCTH TMpH  pabore ¢

nabopaTOpHBIM 000PYI0BAaHUEM

1.14

pa3nuyaTh OCHOBHBIE INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJelnei:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPOE TEJNO, TOUYCUHBIH NCTOYHUK
CBeTa, JIyd4, TOHKAas JINH3a, IUIAHETapHas MOJENb aTOMa, HyKJIOHHAas

MOZCIJIb aTOMHOTIO AApa

1.15

XapaKTepu30BaTh NPUHIMINBI JEHCTBUA HM3YyYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha MX ONMCAHUA, HCHOJIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SABICHUA U HEOOXOJUMBbIe

¢bu3nveckre 3aKOHOMEPHOCTH

1.16

HCIIOJIB30BAaTh CXE€Mbl M CXEMAaTUYHbIE PHUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB TPH PEIICHUH Y4eOHO-PAKTUIECKUX
3aJjay, ONTUYECKHE CXEMBI JUIsl IOCTPOCHUS M300pAKEHUH B IJIOCKOM

3epKaJie ¥ coOMparowIeil JuH3e

1.17

NPUBOAUTH TNPHUMEPHl (HAXOAWTh HMH(MOPMAIMIO O MpPHUMEPax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KM3HM i1 obecriedeHus: 0€30MacHOCTH MpH  OOpaleHuH C
npuOoOpaMu U TEXHUUYECKUMH YCTPOWCTBAMU, COXPAHEHUS 3/J0POBbS U

COGJ’II-OI[CHI/ISI HOPM 3KOJIOTHYCCKOTI'O ITOBCACHUS B oxpy;xa}omeﬁ cpeac

1.18

OCYHIECTBIISATh MOUCK MHPOpMaIK GU3HMYECKOTO COACPKAHUS B CETU
WNutepuer, caMOCTOSTENBHO (OPMYIHpPYsi TOUCKOBBIM  3aIpoc,
HaxoIWTh MYTH  OMNPEHEJICHHUs  JOCTOBEPHOCTH  IOJyYEHHOU
nH(pOpMAIlMM HAa OCHOBE HMMCIONIMXCS 3HAHWHA W JIOMOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCMONb30BaTh IPU  BBINOJHEHMM YUYEOHBIX 3aJaHUN  Hay4HO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COJIEp)KaHUs, CIIPABOYHbIC
Marepuainsl, pecypcbl ceth HTepHeTr; BimageTh INpuUEMaMHu

KOHCIICKTUPOBAHHA TCKCTA, npeo6pa30BaHI/1;1 I/IH(I)OpMaI_II/II/I U3 OJHOMN




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co37aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIC COOOIICHHUS Ha
OCHOBE WH(OpMAIUM M3 HECKOIbKUX MCTOYHHUKOB (PU3MUECKOro
COJIEpKaHUsl, MyOJIIMIHO TPEACTABIIATH PE3YyIbTaThl MPOCKTHOW WIIN
HCCIEAOBATENIbCKOM  AEATENbHOCTH, MpPU  3TOM  TPaMOTHO
KCIIOJIb30BaTh U3YUYEHHbIN MOHATUMHBINA annapaT u3y4aeMoro pasjaena
GU3MKM U CONPOBOXKIATh BBICTYIUICHHE Ipe3eHTalueld ¢ Y4EToM

0CcOOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

1.21

MIPH BBITIOJHEHUN YYEOHBIX MPOEKTOB M HCCICNOBAHUN (PUINIECKUX
MIPOLIECCOB pacCHpeneNsiTh 00sI3aHHOCTU B IPYyMIEe B COOTBETCTBHH C
IIOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBINOJHEHUEM ILIaHA
JEWCTBUA W KOPPEKTHPOBATh  €ro, AaJEKBAaTHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JCSITENBbHOCTb TPYMIbBI, BBICTPaWBaTh
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSABISAS  TOTOBHOCTH

paspemniaTh KOHMIUKTHI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3zjiena

Kon

3JIEMEHTA

IIpoBepsiemMble 3J1€eMEHTHI COIEPKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIETO MUPA

1.1

dusnka — Hayka O nOpupoze. SBIEHUS NPUPOJBI.
®usnyeckue SIBICHUSA: MEXaHMYECKHE, TEIIOBbIE,

QJICKTPHUYCCKUC, MAI'HUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ouznyeckue BeduyuHbL.  M3Mepenune — uzmueckux
BenuuuH.  ®@usuueckue  npubopsl.  [lorpemHocTsh

n3MepeHnii. MexxayHapoHas CUCTEMa €IUHMI]

1.3

ECTGCTBCHHOHay‘IHHﬁ MCTOA ITIO3HAHUA: Ha6J'II-OI[eHI/Ie,
MMOCTAHOBKAa HAYYHOI'0 BOIIPOCA, BBIABHIKCHUC THUIIOTC3,
OKCIICPUMCHT IO IPOBEPKE THUIIOTE3, 0OBsICHCHHE

Ha6mo;[aeM0r O SABJICHUA

1.4

Onwucanue GpU3NMUECKUX SBICHUH C TOMOILBIO MOJIENIEH

1.5

[IpakTuyeckue pabOTHI:
N3mepenne paccTOsTHUM.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Omnpenenenne pa3sMepoB MaJbIX TEl.
N3Mmepenne TemnepaTypbl OpH MOMOIIU KUAKOCTHOTO

TEPMOMETPA U JATYUKA TEMIIEPATYpPBI

ITEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHNUN BEILIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: AaTOMBI W MOJICKYJbI, HX
pasMEPhI. OHBITBI, JA0Ka3bIBAOIIUE JUCKPETHOC CTPOCHHUC

BCIICCTBA

2.2

JBwxkenue yactuil BemectBa. CBs3b  CKOPOCTH
JNBUKEHHMsSI 4acTHIl ¢  Temmeparypoil.  bpoyHoBckoe

nBmkeHue, nuddyzus

23

B3aHMOH€I>'ICTBI/I€ JacCTHUILl BCUICCTBA: IIPUTAKCHUC U

OTTAJIKUBAHHEC




Al"pel"aTHI)IG COCTOsIHMA BCIICCTBA: CTPOCHUC TIa30B,

KUAKocTed U TBEPABIX  (KPUCTAUIMUECKHX)  Tell

24 B3anMoCBsI3p MEXKIQy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M MX AaTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0OeHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[IpakTuyeckue pabOTHI:
Onenka JuameTrpa aromMa METOJIOM psfoB  (c
UCTIONB30BaHuEM (poTorpaduii).
2.6 OnpIThl 1O HAOMIOACHUIO TEIJIOBOTO PACUIMPEHUs

ra3os.
OnpiThl 10 OOHapy>KEHUIO  JEHUCTBUS  CHII

MOJICKYJIAAPHOT'O ITPUTAKCHUA

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

11 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 3
' HEPAaBHOMEPHOE JABM)KEHUE
12 Ckopoctb. CpenHsisi CKOpPOCTb NPU HEPABHOMEPHOM
' JIBYKEHUH. Pacd€r myTH 1 BpeMEHU BUKEHUS
SBnenune uHepuuu. 3akoH uHepuuu. B3aumopeiictBue
33 TEJ KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBWXKCHMS TEIL.
Macca kak Mepa HUHEPTHOCTH Tena
34 [InotHocts  BemectBa.  CBS3p  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00bEMa BEIIECTBA
3.5 Cuna kak XxapakTepUCTHKa B3aUMOJEHCTBUSA TeEIl
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl c
' IIOMOIIBIO TMHAMOMETpA
37 SBnenue TAroTeHUs U cuia TsKecTH. Cuia TSXKECTH
' Ha JIpyrux mia"erax. Bec tena. Hesecomocts
33 Cuna tpenus. TpeHHE CKOJIBXKEHUS U TPEHHE IMOKOS.
' TpeHune B npupoie U TEXHUKE
19 CrokeHue CuJjl, HalpaBJICHHBIX MO OJIHOM MPSMOM.
' PaBHOzelicTBYIOIIIAsA CHIT
310 [TpakTrueckue paboTHI:

Onpe):[eneHHe CKOPOCTH  PABHOMCPHOI'O  JBHIXKCHM:A




(mapuka B KHJIKOCTH, MOJEIH  JJIEKTPUYECKOTO
aBToMOoOMIIT M Tak jganee). OmnpeneneHue CpeaHen
CKOPOCTH CKOJBKEHHUS Opycka WIM IIapuka [0
HaKJIOHHOH IIJIOCKOCTH. Onpez[eneHI/Ie IIJIOTHOCTHU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHPYIOIIUE
3aBUCHUMOCTh pacTsokeHus: (aedopmaliiu) Mmpy>KUHBI OT
NPWIOKEHHOW  Ccwiibl.  ONBITBL, JAEMOHCTPUPYIOIINE
3aBHCHUMOCTh CHJIbI TPEHUS CKOJIBKEHHS OT Beca Tella |

XapaKkTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

dusnueckue SBICHUS B npupoac: nmpuMepbl ABUKCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B KMBOW M HEKMBOM IPUPOJE,
JIEUCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHnyeckue ycTpoHcTBa: AMHAMOMETP, HOJIIUITHUKH
JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEHN 1 T'A30B
il Hasnenue TBEpAoro tena. CrnocoObl yMEHbLICHHUS H
' YBEJIMUYEHUS 1aBJICHUS
42 JaBnenue raza. 3aBUCUMOCTbH JaBJICHUS raza oT 00bEMa,
' TeMIIepaTyphbl
43 [lepenaua naBneHus TBEPIABIMU TEJIaMU, KUAKOCTSIMH U
' razamu. 3akoH [lackans. [TneBMaTHueckre MalmHbl
3aBUCHUMOCTb  JABJICGHUS JKUAKOCTU OT  TIJIyOHHBI
4.4 I'mapocraTnueckuil napagokc. CooOLaromuecs: cocybl.
IM'unpaBnnueckre MEXaHU3MBbI
Atmocdepa 3emnn u atmoceproe paBnenne. [lpunanHen
45 CyIIECTBOBaHUS BO3AYIIHOW 000s0uknd 3eMiau. OIbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO AABICHHS OT
BBICOTHI HaJl yPOBHEM MOps
6 N3mepenue atmocgepHoro nasneHus. IlpuGopsr s
' U3MEpEHUs: aTMOC(EPHOro JaBICHUS
JlefictBue KUAKOCTM M ra3a Ha IOIPYKEHHOE B HHUX
4.7 Teno. BrelTankuBaromas (apxuMemoBa) cuia. 3aKoH
Apxumena
4.8 IInaBanue ten. BoznyxomnnaBanue
4.9 [IpakTuyeckue pabOTHI:




HccenenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa TMOrpyXEHHOM B IKUAKOCTH YacTH Tela.
Omnpenenenne BbITAIKUBAIOLIEH CUIIbI, AEUCTBYIOLIEH Ha
TEN0,  MOrpyxEéHHoe B  KuakocTb.  [IpoBepka
HE3aBHCUMOCTHU BBITAJIKHUBAIOIIEH CHIIbI, JIEUCTBYIOLIECH
Ha TeJlo B JKHUJIKOCTH, OT Macchl Tena. OIbITH,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOLIEH
CWJIbI, IEHCTBYIOIIEH Ha TEJIO B JKUAKOCTHU, OT 00BEMA
NOTPYKEHHOW B XKUIKOCTh YAaCTH TeJa U OT IUIOTHOCTH
JKUJIKOCTH. KonctpyupoBanue  apeomerpa  WiIu

KOHCTPYHUpOBAaHUE  JIOOKM M  ompejeineHue  eé

IPy30I0AbEMHOCTH

Qdusnyeckue  ABICHUA B NOPHUPOJE:  BIUSHHE
4.10 aTMOC(EepHOTO TaBJICHHsI Ha )KUBOW OPTraHU3M, IJIaBaHUE

pbIO

TexHUYecKue YCTPONCTBA: COOOLIAIOMINECS COCYIbI,
s YCTPOWCTBO BOJOIIPOBOJA, THIPABIMYECKUN Ipecce,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DOHEPT 1A

5.1 Mexanuyeckas pabota
52 MexaHnueckast MOIITHOCTD
53 [IpocTeie  MexaHU3MBbI: pblyar, OJIOK, HaKJIOHHAas
' mockocThb. [IpaBuiio paBHOBECHS phluara
54 [Ipumenenue npaBuiIa paBHOBECHS pblyara K OJIOKY
«3onoroe  mpaBwino»  MexaHuku.  Kosdduument
5.5 MOJIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTenuunanpHast SHEPTUU TeJa, MOJHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
53 [Tonnass mexaHuueckass SHeprusi. 3aKOH HU3MEHEHUS U
' COXpaHEHUsI MEXaHUYECKON YHEPrun
59 [TpakTrueckue paboTHI:

Omnpenenenne  pabOThl  CHJIBI  TPEHHS  TIPH




PAaBHOMCPHOM JABMOKCHUU TCJla 10 FOpHSOHTﬂJ’[BHOﬁ
noBepxHocTu. VccnenoBanue ycinoBHil paBHOBECHS pblyara.
N3amepenne KIIJ[ nakimonHOM mmockoctu. M3ydyeHue 3akoHa

COXpaHCHUA MEXaHUYeCKOM SHEpIrun

dusnyeckue sABJICHUS B npupoac: pblyaru B TCJIC

5.10
YyeJloBeKa
TexHuyeckue yCTpOMCTBA: pblUar, IMOABWKHBIA U
5.11 HETOABMKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COAEPKAHUSA
pasjaena 3JIeMeHTAa
TEIIIOBBIE ABJIEHWA
OCHOBHBIE  TOJIOKEHHMSI MOJIEKYJISIPHO-KUHETHUECKON
61 TEOpUU CTPOEHMsI BemecTBa. Macca U pa3Mepsl
' MoJIeKyl.  OmNBITBI, TOATBEP)KIAIOIIME  OCHOBHBIE
IOJIO’KEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO W Ia3000pa3HOIo
6.2 cocrosiHMi BemiecTBa. Kpucraminueckue u amopgHble
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETUYECKOMN
Teopuun
6.4 CmauuBaHue U KaMWUISIPHBIC SIBJICHUS
6.5 TeruioBoe paciiMpeHue u cxaTue
66 Temnepatypa. CBs3b TeMIepaTypbl €O CKOpPOCTBHIO
' TEIUIOBOTO ABMKECHUS YACTHUIL
67 Buytpennss sneprust. Cioco0bl n3MEHEHHs BHYTpEHHEH
. SHEPTHUU: TeIIonepeaaya U CoBepIiieHne padoThl
68 Bunel teronepenadyu: TEMIONPOBOJHOCTh, KOHBEKLIUS,
' U3IIy4eHUe




KomuuectBo  TermoTel. YAenbHas — TEIIOEMKOCTH

6.9
BELIECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOro OajaHca
611 [InaBneHne 1 oTBEp/IeBaHNE KPUCTAIINYECKUX BEILECTB.
' VY aenpHas TEIIIOTA IJIaBJICHUS
[TapooOpazoBanne ¥  KOHAeHcauus.  Vcmapenwue.
610 Kumenne.  YpaenpHas  TemoTa  MmapooOpa3oBaHUS.
' 3aBUCHUMOCTb TEMIIEpaTypbl KMIIEHUS OT aTMOC(HEPHOTrO
JaBJICHUS
6.13 BnaxHocTh Bo3nyxa
6.14 DOHeprus TOIINBA. Y IebHAs TEIIOTa CTOPaHus
[Ipuntuner  paboTel  TemuoBbix — aBuratene  KITJ]
6.15 TEIUIOBOTO ABUrarenis. TensaoBble ABUraTeNnd U 3alliuTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHUs U MPEBPAILEHUS YHEPTUH B TETIJIOBBIX
6.16
mpoueccax
[TpakTryeckue paboTHI:
OnbiTel 1O OOHApY)XEHUIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSIKEHHUS.
OnbITEl 10 BBIPAIMBAHNIO KPUCTAJIJIOB MOBAapEHHON
COJIM MJIU caxapa.
OnbITel 10 HaAOJMIOJEHUIO TEIUIOBOTO PaCIIUPEHUS
ra3oB, JKUAKOCTEN U TBEPIBIX Tell.
6.17 Onpenenenue naBiaeHus Bo3AyXa B OalIoOHe IIIPULIA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTH JIABJICHUSA
BO3/lyXa OT €ro o0bEMa U HarpeBaHuUs WIH OXJIaXKICHUS.

[IpoBepka rumnores3bl JUHEHHOW 3aBUCUMOCTH JIJIUHBI
CTOJOMKAa KUAKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TeMIepaTyphl.

HaOmoienne n3MeHeHus: BHYTPEHHEH YHEPrUM Tena B
pe3ysbpTaTe TeTuIonepeaaun U padboThl BHEITHUX CHJI.

I/ICCHG,Z[OBaHI/Ie SABJICHUA TemiooOMeHa 519)5




CMEIIMBAHUU XOJIOIHOWU U TOPsTYEN BOJBI.

OnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOTO
BOJOH TpU TEMIOOOMEHE C HarpeThiM METATHYECKUM
HWIAHIPOM.

Omnpenenenue yAeIbHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue nponecca ucnapeHus.

OnpeneneHre OTHOCUTENIbHOM BIaXKHOCTH BO3/1yXa.

Ornpenenenue yAeIbHON TEIJIOTHI TUIABJICHHUS JIbJIA.

@dusnueckue SBIECHUS B MPHUPOJAE: IMOBEPXHOCTHOE
HaTsDKEHHE M KamWULIpHbIE SBICHUS B IPUPOJE,
6.18 KpUCTaJIIbl B IpUpoJie, u3nydeHue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa,

HHEes, CHera.

TexHuueckue ycTpoilcTBa:  KamwuIsApbl, NPUMEPHI
UCIIOJIb30BaHUsl KPUCTAIUIOB, >XKMJIKOCTHBIH TEPMOMETP,
6.19 JATYMK TEMIIEpaTypsl, TEPMOC, CUCTEMA OTOIUICHMS
JIOMOB, THTPOMETpBI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHCT'O CTOPAHUA.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. [[Ba poaa 31eKTpUUECKUX 3apsI0B

B3aunmopeiictBue 3apsuokeHHBIX  Tell.  3akoH  Kynona
7.2 (3aBUCUMMOCTD CHJIbI B3aUMOJICHCTBHSI 3apsHKEHHBIX TE OT

BEJIMYMHBI 3aps/I0B U PACCTOSTHUS MEXY TEJIaMH)

Onextpuyeckoe nojue. HanpsEHHOCTh IEKTPUUYECKOTO
7.3 nosist. [IpuHIUI Cyneprno3uiuu SJIEKTPUUYECKUX TOJIeH

(Ha KAYECTBEHHOM YpPOBHE)

Hocurenn »snexkTpuyeckux 3apsiioB. JIEMEHTapHBII

7.4 anexktpudeckuil 3apsan. Crpoenue atoma. [IpoBogHuky 1
JU3JIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

ONeKTpUYecKuid  TOK.  YCIOBUS  CYIIECTBOBaHUS
7.6
NEKTPUYECKOr0 TOKA. ICTOYHHMKHM MOCTOSHHOTO TOKA




HevictBus 3IIEKTPAYECKOTO TOKa (TemioBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
AKHUJKOCTAX U ra3ax
o Onextpuueckas uenb. Cuia ToKa. DJIEKTPUUYECKOE
' HaIpsbKEeHUe
79 ComnpotuBnenue MIPOBOJIHUKA. VY nensHOE
. COIIPOTHBIIEHUE BEILIECTBA
7.10 3axon OMa U1 ydacTKa Lenu
[locnenoBarenpHOE MW HapajUIeIbBHOE  COEAMHEHHUE
7.11
MIPOBOJIHUKOB
PabGota M MOIIHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyisa — Jlenua
13 DJeKTpuyYecKue Ienu W MOTPEOUTENH BIEKTPUYECKOU
. sHepruu B ObITy. KopoTkoe 3aMmbikaHne
ITocTostHHBIE MarHuThl. B3auMoAeiCTBHE IOCTOSHHBIX
7.14
MarHuToB
715 MarnutHoe mosie. MarHuTHoe mojie 3eMIM U €ro
' 3HauYEHUE JUIS )KU3HU Ha 3eMIie
716 OmnbiT Opcrena. MaruuTHoe 1oJie AIEKTPUYECKOTO TOKA.
' [IpuMeHeHne 31EeKTPOMarHuTOB B TEXHUKE
JlelicTB€ MarHUTHOTIO MOJS Ha MNPOBOAHUK C TOKOM.
717 DNeKTpoABUIaTelb MOCTOSIHHOIO TOKa. Mcnonb3oBaHue
. JJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCHopTe
Oneitel  @Papages.  SIBieHne  2IEKTPOMarHUTHON
7.18
nHaykuu. [Ipasuio Jlenna
DNeKTpOTreHepaTop. Crioco6s1 MOy YEHUS
7.19 AJIEKTPUYECKONH  DHEPIuM. DIIEKTPOCTaHIIUH Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUH
[TpakTuyeckue paboTHI:
7.20 OnbITel 10 HAOTIOACHUIO DJEKTPU3AIMH TET UHIYKIHEH

" IIpU COIMPUKOCHOBCHHNH.




UccnenoBanue nAEMCTBHS OAIEKTPUYECKOrO IO  Ha
MIPOBOJIHUKH M TUDJICKTPUKH.

COopka u mpoBepka pabOTBl SJICKTPUUECKON Ienu
MMOCTOSIHHOTO TOKA.

W3mepenne u peryampoBaHUE CHIIBI TOKA.

N3mepenue u peryanpoBaHue HAPSHDKCHHMS.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILETO Yepe3
PE3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha PEe3UCTOpE.

OIBITHI, JEMOHCTPUPYIOIITHE 3aBHUCHUMOCTD
AIEKTPUYECKOTO COIMPOTHUBJICHUS MPOBOJHUKA OT €ro
JAJIMHBI, TUIOIAAN MOMCPCYHOI0 CCUCHUA U MaTCpUaJIa.
[IpoBepka mpaBuia CIOKEHUS HANPSHKEHUW  TPU
MOCJICIOBATEILHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka npaBuia sl CWIbI TOKa MPU NapajljIeIbHOM
coequHEHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
ANEKTPUYECKOTO TOKA, MAYIIETO Yepe3 PpPe3ucTop.
OmpeneneHne  MOIIMHOCTH  3JIEKTPUYECKOTO  TOKa,
BbIIEIIsIEMOM Ha pe3uctope. MccneqoBanue 3aBUCUMOCTH
CHJIBI TOKA, UAYIICTO 4YCPE3 JIAMIIOYKY, OT HAIPSKCHUA
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJCHCTBHUS TOCTOSIHHBIX MAarHHTOB.
N3yueHrne MarHuTHOTO MOJIsl HOCTOSIHHBIX MarHUTOB MIPHU
ux oOveauHeHMM U pazgeneHud. MccnemoBanue
JNEUCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITel, JEMOHCTPHUPYIOUIUE  3aBUCHMOCTH  CHJIBI
B3aUMOJICHCTBUSL KaTYLIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HallpaBlIeHWs TOKa B Karymke. l3ydeHue

HeﬁCTBI/IH MAarfuMTHOIO II0JI1 Ha MIPOBOJHHUK C TOKOM.

KoncTpyuposanue U U3y4CHHUE paboThI
DIEKTPOJABUIATEIIS. H3smepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 11O

HUCCICIOBAaHUIO SIBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIWHA:

HUCCICOOBAHHUC W3MCHEHHMI 3HA4YCHUS H HaIpaBJICHHUA




HHAYKOUOHHOI'O TOKa

7.21

Oduzuyeckre SBICHUS B MPUPOJE: AIEKTPUUECKUE
SABIIEHUST B  aTtMocdepe, DJIEKTPUYECTBO  IKHUBBIX
OpPTraHU3MOB, MarHUTHOE TI0JIe 3eMIIH, Apeiid MOIIOCOB,
POJIb MarHUTHOTO TIOJIS JUISI KU3HHU Ha 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHUYeCKHE YCTPOMCTBA: AIIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETp, PEOCTaT, CUETUYHUK DICKTPHUECKON SHEPTHH,
JJIEKTPOOCBETUTENIBHBIE ~ TIPUOOPBI,  HArpeBaTeIbHBIC
AIEKTPONIPUOOPHI (mpumepsr), ANEKTPUIECKUE
MPEeIOXPaHUTENH, JIIEKTPOMArHUT, DSIEKTPOJBUTATEIH

MOCTOAHHOI'O TOKA, TCHEPATOP MOCTOAHHOTO TOKA

9 KUIIACC
Kon
paznen Kon snementa [IpoBepsiemble 37IEMEHThI COAEPKAHMS
a
MEXAHUWUYECKUE SABJIEHUA
21 Mexannueckoe JBHKeHHME. MarepuanbHasg —TOYKa.
. Cucrema otcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpPHOE NPSAMOJIMHENHOE JBUKEHHE
HepasHomepHOE IIPSIMOJIMHEMHOE JBHKCHUE.
8.4 CpenHsass W MIHOBEHHass  CKOpOCTb  Tela  IpH
8 HEPABHOMEPHOM JBH)KEHUU
95 Yckopenue. PaBHOyCKOpeHHOE IIPSAMOJIMHEMHOE
' JIBUKEHHE
8.6 CoOoanoe magenue. OnsITel [annies
PaBHOMepHOE nBMkeHUE N0 OKpYykHOCTH. [lepuon u
8.7 yactora oOpamienus. JluHeliHas u yryioBass CKOPOCTH.
L{eHTpOCTpEMHUTENIBHOE YCKOPEHHE
8.8 ITepssIii 3akoH HproTOHA




8.9

Bropoii 3akoH HeroTOHa

8.10 Tperuii 3akon HeroToHa
8.11 [TpuHIIMTT Cyneprno3uIIUU CUTT
8.12 Cuia ynpyroctu. 3akoH ['yka
¢ 13 Cuna TpeHMs: cuja TPEHHS] CKOJBXKEHHUS, CHIIa
' TPEHUS TOKOS, APYTHUE BUIbI TPCHUS
% 14 Cuna TSXKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHnue cBOOOIHOTO MaieHus
%15 JBwxenune  mmaHer  Bokpyr  Comuma.  Ilepas
' KocMHu4ecKasi ckopocTb. HeBecoMOCTh U neperpys3ku
%16 PaBHOBecne  MarepuanbHOM  TOYKH.  AOCONIOTHO
' TBEPJIOE TEIIO
%17 PaBHOBecue TBEPAOro Tena C 3aKpeIIEHHOW OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynec Tena. MIzmenenune nmmnynbca. IMnynsc cuiisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE nBMKEHUE
8.21 Mexannyeckasi paboTa U MOLTHOCTh
222 PaGota cun Tskectn, ympyroct, TpeHus. CBs3b
' SHEPruM U paboThI
823 [loTrenuuanbHast »HEprus Teja, MOJHATOTO  HaJ
' MMOBEPXHOCTHIO 3eMJTH
8.24 [ToreHManbHas SHEPrUst CHKATOM MPYKUHBI
Kunernueckas sueprusi. Teopema 0 KHUHETHYECKOM
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTUU
[TpakTudeckue paboOTHI:
Onpenenenue cpeaHel CKOPOCTU CKOJBXKEHHsI Opycka
WIM JABWKEHUS IIapvKa IO HAKJIOHHOW IUIOCKOCTH.
227 Omnpenenenre yCKOpeHUs Tejla IPU PaBHOYCKOPEHHOM

JBUJKEHUH I10 HAKJIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIYTH OT BpPEMEHM IIPU
PaBHOYCKOPEHHOM JBIMKEHUH 0€3 HayaJlbHOW CKOPOCTH.

IIpoBepka THIIOTE3Bl: €CIM IMPU PABHOYCKOPEHHOM




JBIDKCHUHM 0O€3 HayaJbHOW CKOPOCTH MYTH OTHOCSTCS
KaK psJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIKE
MIPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIbKEHUS
OT Cwibl HOpMalbHOro pJaBieHus. OmnpeneneHue
kod(dduimenta TpeHUs CcKodbxkeHusa. OmnpeneneHue
KECTKOCTU TIpYyxkuHBL. Onpenenenue padOThl CHIIBI
TPEHUsT TPU PABHOMEPHOM JBIDKEHHUU Tela IO
TOPU30HTANBHONW MOBepxHOCTU. Omnpenenenue padboOThI
CWIbl  yOPYrocTH  MNpuU  HOABEME  Ipy3a C
UCIIOJIb30BAaHUEM  HEMOJBIKHOTO U TOABHXKHOTO

OJIOKOB

dusznueckue SIBICHUS B npupoac: MmpujirvBbl U OTJIMBBI,

8.28 nBwkeHne TutaneT COJMHEYHOW CHUCTEMBI, PEaKTHBHOE
JIBUYKEHUE KUBBIX OPTaHU3MOB
820 TexHuueckue  yCTpOMCTBA:  CHUAOMETP, JAATUYUKHU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUs, PaKEThI

MEXAHUYECKHE KOJIEBAHUA 11 BOJIHBI

Koneb6arenbnoe nBmwxkenne. OCHOBHBIE XapaKTEPUCTUKH

>l KoJIeOaHUI: IepHO/, YacTOTa, AMIUIUTY 1A
97 Maremartnueckuit u IIPY>KUHHBIN MasITHUKU.
' [IpeBpateHre sHepruu Npu KouedaTeIbHOM IBUKEHUU
93 3aryxatomue KoJjiebaHus. BvIHYXICHHBIC KOJeOaHUSI.
' Pe3onanc
Mexannueckue BojHbL. CBONCTBA MEXAHUYECKUX BOJIH.
94 [IpononpHble M TONEpedHble BOJIHBI. J[JTMHA BOJIHBI U
. CKOpPOCTb €€ pacIpOoCTpaHEHUs. MexXxaHN4eCKUe BOJIHBI
B TBEP/IOM TeJie, CEHCMUYECKUE BOJIHBI
9.5 3Byk. ['pomMKkoOCTh 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wudpa3Byk u yabTpa3Byk
[TpakTrueckue pabOTHI:
9.7 Omnpenenenue 4YacToTbl M MepuoAa  KoJjeOaHHi

MaATEMAaTUYCCKOIO MassTHHUKA.

OHpeI[CJ'ICHI/Ie YaCTOThI u nepuoaa KoJIeOaHMH




MPYKUHHOTO MasiTHUKA
HccnenoBanne 3aBUCHUMOCTH IepHoja  KojeOaHui
MOJABEIIEHHOTO K HUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHUMOCTH IepHoja  KoJjeOaHui
MPY>KUHHOTO MAasTHUKAa OT Macchl rpy3a. IIpoBepka
HE3aBUCUMOCTH rnepuoaa KoJeOaHmit rpy3a,
MO/IBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyXuHbl. MI3MepeHne yckopeHusi cBOOOIHOTO MaIeHuUs

dusznueckue SABICHUSI B nmpupoac: BOCIPUATHE 3BYKOB

9.8 KUBOTHBIMH, 3€MIICTPSICECHHE, CEHCMUYECKHE BOJIHBI,
IIyHaMH, X0
9.9 TexHudeckue yCTpOMCTBA: 3XOJOT, MCIOJIb30BaHUE

yJIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

SHCKTpOMaFHI/ITHOG II0JIC. 9HeKTpOMaFHI/ITHHC BOJIHEI.

101 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [IIxana 3;eKTPOMarHUTHBIX BOJIH
103 DOnekTpoMarHuTHas npupoja cBera. CKOpocTh CBeTa.
' BosiHOBBIE CBOMCTBA CBETA
10 [TpakTudeckue pabOTHI:
10.4 N3yueHne CBOMCTB  DJIEKTPOMATHHUTHBIX BOJH C
MOMOIIbI0 MOOMIIBHOTO TenedoHa
dusnueckue SABICHUS B MpUpoJe: OHOJOrHYECKOe
10.5 JieificTBue BUJUMOTO, yIBTPaduOIETOBOTO U
PEHTI€HOBCKOTO U3JTy4EeHHI
10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSI3U
CBETOBBIE SBJIEHU A
11.1 JlyueBast mozensb cBera. IcTouHMKH cBETa
11.2 [IpsamonnHeitHOE pacIpOCTpAHEHUE CBETA
11 13 Otpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaKeHUS
. CBETa
114 IIpenomsienne cBeta. 3aKOH MPEIOMIIEHMSI CBETA.

[ToyHOE BHYTpEHHEE OTPAKEHHE CBETA




11.5

JInnza. Xop tyyen B JIMH3E

11.6

OnTtuyeckas cuctemMa QoTtoarnmapaTa, MHUKPOCKONA |

TCJICCKOIIa

11.7

I'maz kak onruyeckas CHCTEMA. BJ'II/I30py1<OCTB )51

JAJIbHO30PKOCTH

11.8

Pasnoxxenue Genoro csera B criekTp. OnbiTel HhtoTOHA.

Cnoxenue CIICKTpPAJIbHBIX IIBETOB. I[I/ICHepCI/ISI CBCTa

11.9

[TpakTuyeckue paboOTHI:

HccnenoBanne  3aBUCHMOCTH  YIJIla  OTPaKCHUS
CBETOBOTO JIy4a OT yTIJIa Ma/ICHHS.

W3yueHne xapakTepUCTHK U300paKeHHS MpenMeTa B
IUTOCKOM 3€pKale.

I/ICCHCILOBaHI/Ie 3aBUCUMOCTH yIJla MPCIOMJICHUA
CBETOBOTO Jiyya OT yrIJla MaJeHHs Ha TPAHUIE «BO3IAYX —
CTEKJIO».

[TonydyeHne n300pakxeHU ¢ MOMOLIbIO cOOMparoIIen
JIMH3BL.

Omnpenenenne GOKYCHOTO pacCTOSHHS U ONTHYECKOM
CHJIBI COOMPAFOIICH JTNH3HI.

OMnBITHI MO Pa3I0KEHUIO OEJIOr0 CBETA B CIEKTP.

OnpITel MO BOCHPHATHIO LIBETa MPEIMETOB INPU HX

HAOIIO/IEHUU Yepe3 IIBETOBbIE (PHIBTPHI

11.10

duznueckue sBIeHUs B npupoje: 3arMeHuss CoyiHLa U
JIyHBI, T[BE€TA TEJ, ONTHUYECKHE SBJICHHS B arMocdepe

(uBeT HeOa, pedpakmus, paayra, MUPax)

11.11

Texnuueckue YCTpOI‘/JICTBaZ O4YKH, IICPUCKOII,

¢doToanmapar, ONTUIECKUE CBETOBOIBI

12

KBAHTOBBIE

SIBJIEHUA

12.1

OnbiTel Pesepdopna u mnnaHerapHas Mojeib aroma.

Mogaens aTtoma bopa

12.2

I/ICHyCKaHI/Ie n IIOTJIOIMICHHUE CBCTA aTOMOM. KBaHTEL.

JInnenyaTele CIIEKTPBI

12.3

PanuoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3Iy4eHus

12.4

CTpOCHI/Ie AaTOMHOI'0  dAapa. HYKJ'IOHHEU{ MOACIb




aTOMHOTO szpa. M3oronsl

PannoaktuBHbie TpeBpamenus. llepwon momypacmana

12.5
aTOMHBIX siAEp
126 Snepuble peakiuu. 3aKOHbI COXPAHEHHUS 3apsI0BOTO U
' MacCOBOTO YHCE
12.7 DHeprus CBsI3u aTOMHBIX sifiep. CBs3b MacChl U SHEPTHHU
13 Peakuuu cuntesa u nenenus saep. ICTOUHUKY SHEPTUA
' Connua u 3B€31
129 SlnepHas sHepreruka. JlelicTBUE  paJMOAaKTUBHBIX
' M3ITyYCHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTrueckue pabOTHI:
HaGmioienne CIJIOMIHBIX W JIMHEHYAThIX CIIEKTPOB
W3ITy4YCHHUS.
12.10
HccnenoBanue TPEeKOB: MU3MEPEHUE SHEPTUU YACTHULIBI
110 TOPMO3HOMY Ty TH (110 poTorpadusim).
W3mepenue paaroakTuBHOTO GoHa
®usnueckre SABJICHHUS B NPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢on, KOCMHYECKHUE JTy4H,
12.11 pPaaOaKTUBHOE W3ITy4YEHUE TMPUPOIAHBIX MHUHEPAJIOB,
JIEUCTBUE PATMOAKTUBHBIX HW3JIYYEHUH Ha OpraHu3Mm
YeJI0BeKa
1212 Texnuueckune YCTpOWCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/II[yaJ'ILHHﬁ AO03UMETP, KaMEpa Bunscona




HHPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OFPA30OBATEJBHON
ITPOTPAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3y/ibTaTaM
0a30BOro ypOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0pasopanust Ha ocHoBe PI'OC

[lonmmanne ponu  GU3MKM B HAyYHOH  KapTUHE  MHPA;
c(hOPMUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTH SIBJICHUH TPHUPOABI, O POJHM OHKCIEPHUMEHTA B
¢usuke, o cucremMooOpasymoomeid poiaun (U3MKK B Pa3BUTHU
€CTeCTBEHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOIIOIHHA
(bu3MYeCKUX 3HAHUH W MX POJM B LIEJIOCTHOH €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKIAJE POCCHUICKMX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTUE TEXHUKU U TEXHOJIOTUU

3HaHUs O BHJAAX MaTepuu (BEIIECTBO U TMOJE), O JABMKCHUH Kak
crocobe cyliecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpOCHHsI BelIeCTBa, O (U3NYECKOW CYITHOCTU SIBICHUN MPUPOIBI
(MEXaHMYECKUX, TEIJIOBBIX, OJJICKTPOMAarHUTHBIX U KBAaHTOBBIX);
YMEHHE Pa3inuaTh SBJICHHUS 110 ONMKMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3UYecKoe SBIICHHCE;
yMEHHE pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXalollleM MHpEe, BBIIEHAS HX CYIIECTBEHHbIE CBOMCTBa

(mpu3HAKM)

Branenne ocHOBaMM MOHSATHWHOIO ammnapata U CHMBOJUYECKOIO
s3bIKa (PM3UKU W UCIONIB30BAaHUE WX JUIS PEIICHUs y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKHUE SIBICHUS H

MMpoOHECChI, UCIIOJIb3Y (bYHI[aMeHTaHLHBIC U SMITUPHUICCKUC 3aKOHBI

YMeHue OnuChIBaTh HN3YUCHHBIC CBOICTBA T€NI U (I)I/ISI/I‘ICCKI/IG SABJICHUA,

UCIIONB3Ys (PU3UYECKUE BETUIHHBI

Brnagenne ocHOBaMH METOJOB HAy4YHOTO TIO3HAHHS C Y4ETOM
coOMroieHNs TpaBMJI OE30MaCHOTO Tpyna: HabmoaeHHe (PU3NUIECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSITEIbHO COOMpATh AKCIEPUMEHTAJIbHYIO YCTaHOBKY
U3 JJaHHOrO Habopa 00OpyAOBaHUS MO MHCTPYKLUH, OMUCHIBATH X0
OTIBITA M 3aMKCHIBATH €T0 PE3YyJIbTATHI, (HOPMYIHPOBATH BHIBOIBI;
IIPOBE/IEHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEIUUYUH:
YMEHUE IUJJAaHUPOBAaTh M3MEPEHHs, CaMOCTOSTENBHO COOHMpaTh
JKCIIEPUMEHTAIBHYI0 YCTAaHOBKY IO HMHCTPYKIHMH, BBIYHCIATH
3HAYEHHUE BEJIMYMHBI U AHAIU3UPOBATH IIOJYYEHHBIE PE3YJbTATHI C
Y4ETOM 3aJaHHOU MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECJOXKHBIX  DKCIEPUMEHTAIBHBIX  HCCIIECJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpAaTh AKCIEPHUMEHTAIBHYI0O YCTaHOBKY W
IIPOBOAMTH  MCCIEAOBAaHWE IO  HWHCTPYKUUH,  IPEICTABIATH
MOJTyYeHHbIE 3aBUCHUMOCTH (PU3MUECKUX BETUYMH B BHJE TAOIHIl U
rpadMKoOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BBIBOJIBI 10 pe3yIbTaTaM

HCCICOOBaAHUA

[loHnmMaHue  XapakTepHbBIX  CBOMCTB  (pu3Mueckux  Mojenei
(MaTepuasibHas TOYKa, aOCONIOTHO TBEPIOE TEJO, MOJEIH CTPOEHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHasi MOJIEJIb aTOMHOI'O f]pa) U yMEHHE NPUMEHATbh UX AJIs

00BsACHEHHS PU3HUECKUX MPOIIECCOB

YMmenue oOBSACHATH (DU3MUECKHE MPOILIECCHl U CBOMCTBA TEN, B TOM
4yycieé MU B KOHTEKCTE CHUTyalluld MpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBIATH MPUYNHHO-CIICJICTBEHHBIE CBSI3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3MUECKUX

ﬂBHGHHfI, (1)I/I3I/I‘I€CKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACTIN

YMeHnue pemate pacuéTHele 3amaun (Ha 0a3ze 2 — 3 ypaBHEHHN),
UCTIIONB3YSl 3aKOHBI W (OpMyInbl, CBs3bIBalOLIUE (hU3HUECKUE
BCJIMYHHBI, B YaCTHOCTH, 3allUCbIBATH KPATKOC YCJIOBUC 3ajayil,
BBISIBJISITH HEAOCTAIOLINE JaHHbIE, BBHIOMpPATh 3aKOHBI U (OPMYIIbI,
HCOGXOILI/IMI:IG JIIsL eé peuicHud, UCIIOJIb30BaTh CIIPABOYHBIC JAHHBIC,
IMPOBOAMTDH paC'-IéTI)I U OLOCHUBATH PCATUCTUYHOCTDL IIOJIYUCHHOI'O
3HaueHUs (PU3MUECKON BEIMYMHBI; YMEHHUE OMPEIeNsITh Pa3MEPHOCTD

(bu3N4eCcKOil BETMUNHBI, TOJTy9€HHON PU PEIICHUH 331a91

Vmenue XapaKTCpPU30BaTh  IIPHUHIMIIBI I[GflCTBI/I?I TEXHHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJIE OBITOBBIX HpI/I60pOB, U IPOMBIINIICHHBIX
TEXHOJIOTHYCCKUX IMMPOLECCOB MO UX OMUCAHUIO, UCIIOJIb3Yd 3HAHUA O

CBOMCTBAaX (DM3MYECKUX SIBJICHUH M HEOOXoJIUMble (U3HYECKHE




3aKOHOMEPHOCTHU

10

YMeHne UuCHoiab30BaTh 3HAHUA O (PU3MYECKUX SIBICHUSAX B
MOBCEJHEBHON KM3HM s oOecrieueHHs 0O€30HacCHOCTH  IPH
oOpamieHUH ¢ OBITOBBIMH ~ TpUOOpaMH M TEXHHYECKUMH
YCTPOWCTBAMM, COXpPAHEHHUS 30pOBbsI U  COOJIOAEHUS HOPM
9KOJIOTMYECKOTO TOBEJAEHUS B OKpYJKAIOLIEH cpene; IMOHMMAaHME
HEOOXOAUMOCTH IPUMEHEHMsI JOCTHXKEHMH (U3MKU U TEXHOJIOTUH

I palfMOHAJIBHOT'O IPUPOAOITIOJIE30BAHUA

11

OneiT mouWCKa, TpeoOpa3oBaHUS W TMPEICTaBICHHUS WH(MOpMALUU
(DUBUYECKOTO COIEp)KaHUSI C HCIOJIb30BaHMEM HWH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHH; YMEHUE OLIEHUBATH JI0CTOBEPHOCTH
MOJTy9eHHOW WH(OpPMAIIMK HA OCHOBE WMCIONIMXCS 3HAHUU U
JOTOJHUTENBHBIX ~ HWCTOYHMKOB; YMEHHE  HCIOJIb30BATh  IpHU
BBITIOTHEHUH Y4YEOHBIX 3aJaHWil HAYYHO-TIOMYJISIPHYIO JIHUTEPaATypy
(bu3NYECKOT0 CONEp)KaHUs, CIIPaBOUHbIE MaTepuaibl, PECYpChbl CETU
WNutepner; BnageHue 0a30BBIMM  HaBBIKAMU  IPEOOpa3OBaHUA
uHpopManMM ©3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH0; YMEHHE
CO3/1aBaTb COOCTBEHHbIE NHCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha

OCHOBE MH(OPMAITUU U3 HECKOJIBKHX UCTOYHHKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
| MEXAHUWYECKUE ABJIEHUA
11 Mexanuyeckoe ABuwxkeHue. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTENBHOCTD IBUKECHUS
PaBHOMepHOE U HepaBHOMEpHOE JBrKeHUE. CpenHsst ckopocTb. Dopmyna aiis
1.2 BBIUMCIICHUS cpeiHell ckopocTh: v = S/t
PaBHOMEpHOE MpsAMONIMHENHOE IBU)KEHHE. 3aBUCHUMOCTh KOOPAMHATHI T€ja OT
BPEMEHH B CITy4ae PAaBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKCHUS:
13 xX(1)=x,+ut
I'padvkn 3aBHCHMOCTH OT BpPEMEHH [UISI TPOSKIHHA CKOPOCTH, TPOCKIIHH
NepeMelIeHus, IyTH, KOOPAMHATBI NPU PABHOMEPHOM MPSAMOJMHEITHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSAMOJIMHEMHOTO IBU>KECHHUSL:
7
Sl(f)=vp #f+ay* ;
2
@opMynbl Il MPOCKUMU MEPEMEUICHUs, MPOCKUUU CKOPOCTH U IMPOECKUUU
YCKOPEHUS IPU PABHOYCKOPEHHOM MPSMOJIMHEHHOM IBH>KCHUU:
1.4 s, (D=vy,t+a,- L,
2
U.‘f(’f) =Up, +a, 1,
a, (f) =canst,
U:I: - U-_I: =2a,s,
I'padbuku 3aBUCHUMOCTH OT BpPEMEHHM MJi MPOCKIUU YCKOPEHHUs, MPOEKINH
CKOPOCTH, TIPOEKIIMU TMEepPEMELIEHUs], KOOPAUHATHI TPH PABHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBUKEHHUH
CBobogHoe mageHue. PopMyiibl, OMKUCHIBAIOIIUE CBOOOJHOE MaJeHUE Tela IO
1.5 BEpTUKAIN (ABMKEHUE Tella BHMU3 WMIIM BBEPX OTHOCUTEIBHO IOBEPXHOCTU
3emsn). I'paduku  3aBUCMMOCTH OT BpEeMEHHM JJIsi MPOCKLUUHU YCKOPEHHs,




MMpOCKIHMKU CKOPOCTM MW KOOpAWHATHI IIpH CBO60)IHOM nmaacHuu TCjla II0

BCPTHUKAIIA

CKOpOCTh pPaBHOMEPHOTO JBW)KCHHUS Tella IO OKpykHocTH. HampasieHnue
CKOPOCTH.
dopmysa i BBIYUCICHHS CKOPOCTH Yepe3 paauyC OKPYKHOCTH M MEPHOJ
oOpareHus:

2MR

T

HentpoctpemurenbHoe yckopenue. HampapieHne UIEHTPOCTPEMUTEIBHOTO

yckopenus. @opmyra /1715 BBIYUCICHUS YCKOPEHUSI:

1.6
2
o
TR
®opmyiia, cBsI3bIBatOLIast IEPUOJ U YACTOTY OOpaleHUS:
V= !
T
Macca. [InotHocts Bemectsa. @opmyia i BBIYUCICHUS TUIOTHOCTH
i m
1.7 V
1.8 Cuna — BekTopHas (usnueckas BenuunHa. CIoKeHUE CUI
1.9 SBnenue unepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CUJIbIL, JEHCTBYIOIIEH Ha
TEJ0
Bzaumoneiictue ten. Tpernii 3akoH HeroToHa:
1.11 FE—}iz_Fi—}E
1> TpeHue mokost U TpeHHe CKOIbXKEeHUs. PopMyIia JIsl BBIUUCIEHUS MOJYJISl CUJIbI

TPEHUA CKOJIbXKCHUS:




1.13

Hedopmaruss tena. Ymnpyrue u Heymnpyrue aedopmamuu. 3aKoH YIpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTECHUE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:

My - M,
F = G . "—_‘—
RZ
Cuna TsixecTu. Y CKOpeHue CBOOOIHOTO MaICHHS.
dopmyna 175 BEIYUCICHUS CUIIBI TSDKECTH BONM3M MoBepxHOCTH 3emiu: F = mg.
JBwxkenue rmanet Bokpyr Comnnna. [lepBas kocMuyeckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BekTopHas (u3uvecKas BeJIMIrHa.
p=mo

Nmnynbe cucremsl Ten. M3menenne umiyiabca. UMmynbe cuiisl

1.16

3aKOH COXpaHCHHS HMITYJIbCA JUIS 3aAMKHYTOH CHCTEMBI TEJI:
D=0, +im, U, =const

PeakTuBHOE NBUMXEHUE

1.17

Mexanunueckas pabota. @opmysia s BHIYUCICHUS pPaOOThI CHIIBL:

A=Fscosct

Mexanuueckas MOIIHOCTE:

1.18

Kunernueckas n IIOTCHIMAJIbHAA SHCPI'UA. cDO}’)My.]'Ia JJIA BBIYUCJIICHU A

KUHETUYECKON IHEPTUM:

2
mu-
B=

TeopeMa 0 KHHETUYECKOM OHCPI'UH. <DopMyna JUISL BRIUMCIIEHUS TTOTEHIIMAIbHOMN




OHEPIUU TCjia, MOAHATOIO

HaJ 3eMIEH:

E_=meh
P e

MexaHuueckas SHEPTUs:

E=E;+E p
1.19 3aKOH COXpaHEHHSI MEXaHUYECKOH sHepruu. @opmyJia sl 3aKOHA COXPaHEHUS
MEXaHWYECKOM PHEPTrUU B OTCYTCTBUE CHII TpeHUs: E = const.
[IpeBparnieHne MexXaHHYECKOW SHEPTUH MPU HATTUIHH CHIIBI TPSHUS.
[TpocThie MexaHU3MBI. «30JI0TOE TIPABUIIO» MEXAHUKHU.
Ppruar. MomeHT cuibl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
ol MM +.=0
[TonBwxHbIN 1 HenoABWXKHBINA 0110ku. KII1/] mpocThIX MeXaHU3MOB,
S Anonesaas
Aaaq::aqem.ﬂ
JlaBiieHne TBEPAOTO TENa.
dopmyiia 171 BBIYUCICHUS JaBJICHUS TBEPOTO Tea:
_F
pP= Tk
191 JaBnenue raza. ATMochepHOe TaBleHUE.
' IM'aapocTaTdeckoe 1aBieHUE BHYTPH KHIKOCTH.
®opMyna 1151 BBIYMCIICHUS 1aBJICHUS BHYTPH KUIKOCTH:
P=pgh+ Py,
1.22 3akoH [Tackans. ['mapaBnuueckuit mpece
3akoHn Apxumena. Dopmyna a8 ONPEACTICHUS BBITAJIKUBAIOMICH CHIIBI,
JENCTBYIOIIEH Ha TENO, IOTPYKEHHOE B KUIKOCTD WM ras:
1.23

F_ﬂ._l:m. =ng

VYcnosue nnaBanus Tena. IlnaBanue CYZAO0B U BO3AYyXOILUTaBaAHUEC




1.24

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJeOaHMiA.

CDopMyna, CBA3bIBAIOIIAA YaCTOTY U IEPUOJ KOJIEOaHMIA:

1.25

MareMaTnyeckuii ¥ IpyKUHHBIM MasgTHUKU. [IpeBpaiienue oSHeprum mnpu

KOJIe0ATEILHOM JIBUKECHUH

1.26

3aryxaromue konebanus. BeiHyxieHHbIe KoneOanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HpO}IOJ’ILHBIG " TIOINCPCUYHBIC BOJIHBI. HJ’II/IHa BOJIHBI U

CKOPOCTD pacCIipoOCTPaAHCHUA BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpa)x€HHE 3BYKOBOW BOJIHBI Ha I'paHULIE

nByX cpell. MHdpa3Byk U ynbTpa3ByK

1.29

Ipaxmuueckue pabomul

N3MepeHnne cpenHeill IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHJIbI; KECTKOCTH
MPYXUHBL, KO3(PPUIMEeHTa TPEHUS CKONBbKEHUS; padOThl CHIIBI TPEHHUS, CUJIIbI
YIPYTOCTH; CPeAHEH CKOPOCTH IBMXKEHHS OpyCKa MO HAKJIOHHOM IUIOCKOCTH,
YCKOpPEeHHUs] OpycKa MpH JBWKCHHH IO HAKJIOHHOM IIJIOCKOCTH; YacTOTHl H
nepuofa KojeOaHWM MaTeMaTHYeCKOro MasTHHKA; YacTOThl M TEepHojaa
KoJieOaHWi TPYKWUHHOTO MAasiTHMKA; MOMEHTA CHJIbI, JICHCTBYIOIIETO HA phIUar;
paboThl CWIJIBI YIPYTOCTH NpPU TOABEME Tpy3a C TOMOINBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOABEME Tpy3a C MOMOIIBIO MOABUKHOTO
0m10Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOW CHJIBI OT 00BbEMA MOIpYKEHHOM
YaCcTH TejJa U OT INIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTHU BBITAJIKMBAIOIIECH CHJIBI
OT MAacCChI T€Jjia, CHUJIbI TpeHI/IH CKOJIBXKCHHUA OT CHUJIBI HOpMaJIBHOFO JaBJICHUS U OT
poaa MOBEPXHOCTH; CWJIbI YIPYTOCTH, BOZHUKAIOUIEH B MPYKUHE, OT CTEIECHU
nedopMauu MPY>KUHBL, YCKOPEHUs] OpycKa OT yIJila HAKJIOHA HaIPaBIISIOIICH;
nepno;la (‘I&CTOTBI) KOJ'IC621HI/II>1 HUTSAHOI'O MaATHHKA OT AJIMHBI HUTH, nepnona
KoJIeOaHUH TMPYXHMHHOTO MAasTHHKA OT MAacChl Tpy3a M KECTKOCTH MPYKHHBI;
HCCIE0BAaHUE HE3aBHCHUMOCTH IEpUOJa KOJIeOAaHUNW HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusl paBHOBECHS phlyara

1.30

Qusuueckue s6NeHUs 6 npupooe: TPUMEPbl JABWXKEHHMS C pa3IUYHBIMU
CKOPOCTSIMM B KUBOU U HEKUBOU IPUPOJIE, AEUCTBUE CUIIbI TPEHUS B IPUPOJE U

TCXHUKC, TMPWJIKWBBI W OTJHMBBI, ABWXCHUC IIJIAHCT Conne4yHon CHUCTCMBI,




PCAKTUBHOC JABUKCHHUC JXUBBIX OPraHU3MOB, pbldaru B TCJIC YCJIOBCKA, BJIMAHNC
aTMOCCI)CpHOl"O JaBJICHHA Ha JKUBOU OpraHus3Mm, IIJIaBaAHUC pBI6, BOCIIPHATHC

3BYKOB )KMBOTHBIMHU, 3EMJICTPSACCHUC, ceificMuuecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMECTP, AATYUKU IIOJIOKCHHA, PACCTOAHUSA U
YCKOPCHHA, AWUHAMOMCTpP, IIOAINIMIIHUKH, PAKCTbhI, pbIvyar, HOI[BPI)KHBI?I u

HCHOIIBI/I)KHBII;'I 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTb, MNPOCTLIC MCXAaHU3MbI B GBITy,

131 COOOMIAIONTUECS COCY/Ibl, YCTPOHMCTBO BOJOMPOBOJA, THAPABIMYECKUNA Tpece,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCIIOJIH30BAaHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUSA
OCHOBHBIE  TIOJOXKEHUSI  MOJIEKYJISIPHO-KMHETUYECKOW  TEOPUHM  CTPOCHUS

2.1 BemecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOTO COCTOSHUN BEIECTRA.
Kpucrannmaeckue u amopdasie Tena

25 JIBwxenne dwactuiy BemiecTBa. CBS3b CKOPOCTH JBMKCHHUS YaCTHI[ C

' Temneparypoil. bpoyHoBckoe nBmwxkenue, nuddysus

2.3 CmauuBaHUE M KallWJUISIPHBIE SIBJICHUS

24 TeruoBoe paciMpeHue u cxxaTue

2.5 TeroBoe paBHOBECHE

26 BuyTtpennsss sHeprus. Pabora um Teruionepenada Kak CHoOCOOBI HM3MEHCHHSI

' BHYTPEHHEHN SHEPTUU

2.7 Bupel Terionepenaun: TEMIONPOBOIHOCTD, KOHBEKIINS, U3TyYCHUE
HarpeBanue wu oxnaxnaenue Tein. KoauyecTBO  TEIJIOTHL. Y AeibHas
TEIUIOEMKOCTb:

2.8 ; :

QO=cm\t,—1,)
3aKOH COXpaHEHHUsI PHEPruu B TEIUIOBBIX MPOIECCaX. YPaBHEHUE TEIIOBOIO
OanaHca:
2.9
Q1 _Qz +...=0
HUcnapenue u koHueHcauus. V3mMeHeHHe BHYTPEHHEH SHEpPruud B IPOLECCE
510 WCapeHusi W KOHJAeHcauuu. KumneHue IKUAKOCTU. YelbHas TerioTa
' napooOpazoBanus: L = O/m
2.11 BrnaxHocTs BO31yxa




2.12

[InaBnenue wu Kpucraimsauus. VI3MeHeHHe BHYTPEHHEH DJHEpPIUM IIpHU

IUIaBJICHUU U KpUCTAJJIU3allH. y}ICHBHafl TCIIJIOTA IIJIaBJICHHUA:

,_9

P
m

2.13

BHYTpeHHHH OHCPIUs CropaHus TOIJIMBA. Yneanaﬁ TCIJIOTA CrOpaHusA TOIJIMBA:

q=0/m

2.14

[Tpuntumer padoTs! TermnoBsix Asuratenei. KI1J[ TermmoBoro apurarens

2.15

Ipakmuueckue pabomol

N3mepeHnne ynenbHOW TEIUIOEMKOCTH METAJUIMYECKOrO LIWIMHAPA; KOJIUYECTBA
TEIUIOThI, MOJIyYEHHOTO BOJOM KOMHATHOM TeMmmeparypbl (UKCHPOBAHHOMN
MacChl, B KOTOPYI OIIYLIEH HAarpeTbld LWIMHIAP; KOJHMYECTBA TEIUIOTHI,
OTIaHHOI'O0 HAarpeTbiM LMJIUHAPOM, IOCIE ONYCKAaHHsS €ro B BOJY KOMHATHOMU
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTH BO3AYyXa; YJEJIbHOH TEIJIOTHI
IaBiaeHus Jbaa. McecnepoBaHue W3MEHEHHs TEMIIEpaTypbl  BOABL  IIPH
Pa3IMYHBIX YCJIOBUSX; SIBIICHUS TEIJIOOOMEHA MpPU CMEIIMBAHUU XOJOTHOM M

ropstuei BOJbl; IpOLECCa UCTIAPEHUS

2.16

Qusuueckue sA6nenus 6 npupooe: TOBEPXHOCTHOE HATSDKCHHE M KalMUIIPHBIE
SBJICHUSI B NPUPOJIE, KPUCTAUIBI B Ipupoje, uzinydenue CojHIla, 3aMep3aHue

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEeTa

2.17

Texnuueckue ycmpoticmea: KalWUISApbl, IPUMEPHl UCIIOIb30BAHUS KPUCTAILIOB,
XKHUJKOCTHBIM TEPMOMETp, AaTUUK TeMIIepaTyphl, TEPMOC, CUCTEMA OTOILICHMUS
JIOMOB, TUI'POMETpBI, NICUXPOMETP, MapoBasi TypOMHA, JBUTAaTelb BHYTPEHHEIO

CrOpaHHUsI

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onextpuszanus Te. J[Ba BUAa 3IEKTPUUECKUX 3apsi/IOB

3.2

B3aumoneiicTBre 3apskeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHUs JIEKTPUIECKOTO 3apsaa

34

SHGKTpI/I‘IeCKOC II0JIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O  IIOJIA. HpI/IHI_[I/IH

CYNEPIIO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpruueckux 3apsaoB. JleHCTBUE 3IEKTPUYECKOrO IIOJIs Ha

anekTpudeckue 3apsiabl. [[pOBOJHUKY U TUANIEKTPUKH




[TocTostHHBIN AMEKTpUUECKUi TOK. [lelicTBUs AnekTpudeckoro Toka. Cuia Toka.

Hampsxenue.
3.6 I=q/t, U=A4/4
DJIEKTPUYECKOE COMPOTUBIICHUE. Y ACTBHOE MIEKTPUUECKOE COMPOTUBIICHUE:
3.7 R =pl/S
18 3akon Oma ais yyactka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEIMHEHHUE MPOBOHUKOB:
e TT—TT T. p_
).I :J.I'}-. '[f —'[;1 _[f"}-. R—Rl _R-}
3.9 [TapannensHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COMPOTHUBIICHUS:
R
U=U,;;I=I+1,;R=—.
] - ST 2
CwMmelianHble COCTMHEHHS TIPOBOIHUKOB
Pabota u MmoutHoCTh 35ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jxoyns — Jlenma:
3.11 2
. Q=I"-R-t
312 OnbiT Opcrena. MarHuTHoe mMoJjie TPSIMOTO TMPOBOJAHUKA C TOKOM. JIMHUUM
MarHUTHON UHAYKIIUH
113 MarautHoe moOJI€ IIOCTOSHHOIO MarHura. Bs3auMoaelcTBHE ITOCTOSHHBIX
MAar"HuToB
3.14 JlelicTBME MarHUTHOTO TIOJISl HA TPOBOJHUK C TOKOM
3.15 Onbitel @apanes. SABnenue snekTpoMarauTHON nHAyKuuu. [Ipasuio Jlenna
Ipaxmuueckue pabomul
WN3mepenne  2JIEKTPUUECKOTO  COMPOTHUBIICHUS  PE3UCTOpPAa;  MOIIHOCTH
316 AIEKTPUIECKOTO TOKA; PAOOTHI AJIEKTPUIECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HUKAIONIETO B IPOBOJHUKE
(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHHUsS] HAa KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU

CONMPOTHUBJICHHUA OT IJIMHBI IPOBOAHHWKA, INIOIMIAAN €ro NONCPCYHOI0 CCUCHUS U




YACJIBHOT'O COIIPOTUBJICHUA.
HpOBepKa mpaBujia AJIA SJICKTPHUYCCKOI'O HAIIPsKCHUA IMPHU IMOCICA0BATCIbHOM
COCIUHCHHUU IIPOBOJHUKOB; IIpaBWJia JIA CHJIBI JJICKTPHUYCCKOIO TOKa IIpU

napajyuieIbHOM COEAMHEHUU IPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s6leHUA 6 nNpupode. DIEKTPUYECKUE SBIEHUS B aTMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE TOJIE€ 3eMJIH, Apeii¢ MOII0COB,
POJIb MATHUTHOTO TIOJIS JIJIS JKM3HU Ha 3eMiie, TIOJISIPHOE CUSHHE
Texnuueckue ycmpoiicmea: SIEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, pPEOCTarT,
CUCTYMK  DJIGKTPUYECKOW  DHEPrUH,  DAJICKTPOOCBETUTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTesIbHbIC ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKHE
MPEAOXPAHUTENN, BJIEKTPOMArHUT, 3JEKTPOJBUraTrelb MOCTOSHHOIO TOKa,
TeHEPATOpP MOCTOSIHHOTO TOKA
3.19 DOnexkTpoMarHuTHbIC BOJIHBL [lIKkana s3ekTpoMarHuTHBIX BOJIH
3.20 JlyueBast moziens cBeta. lIpsimonnHeHOE pacIpoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHHS CBETA
3.23 Hucnepcus ceta
324 Jlunza. Xon nydedr B nuH3e. DOKycHOE paccTosiHuEe NUH3bI. OnTHYecKas cuia
' nun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTudeckue IpuOopsI
Ilpakmuueckue pabomol
W3mepenune ontuyeckoil cuiibl coOHMparoeil TUH3bI; (POKYCHOTO PaCCTOSHUS
coOuparotied JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeaMeTa U H300pakeHus,
326 KOT/Ia MpeIMEeT PacToNOKEeH B IBOMHOM (DOKyce), TToKazaTess MPEJIOMIICHHUS CTEKIIA.
. HccnenoBanne CBOMCTBA  M300pakeHUS, TOJYYEHHOIO C  ITOMOIIBIO
cobOuparomel JTUH3bI; U3MEHEeHHUsI (POKYCHOTO PAcCTOSIHHUS JBYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH yTJla MPEJIOMJICHHS CBETOBOIO JIy4a OT yria MaJeHHUs Ha TPaHHIIC
«BO3yX — CTEKIIO»
397 Quzuueckue saenenuss 6 npupoode: 3armenuss Comnuna u JlyHsl, mBeTta Ted,
' ONITUYECKUE SIBICHUS B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)
308 Texuuueckue ycmpoticmeéa: OUYKH, TEPUCKON, (oToamnmapaT, ONTUYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHNM A
4.1

PaguoaktuBHOCT. Anb(da-, OeTta-, ramma-u3inydeHus. Peakuun anega-u Gera-




pacmaja

4.2 OmnsiTel Pesepdopna no paccesnuto anbda-yactuu. [lnanerapnas moaens atoma

4.3 CocraB aTroMHOro sifpa. M3oTomnsl

4.4 [Tepuon nonypacnaga aTOMHBIX SIAEP

4.5 SnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsII0BOIO U MaCCOBOI'O YUCEI
Qusuueckue s6leHUs 6 Npupode. €CTECTBEHHBIM PaJUOAKTUBHBIN  (OH,

4.6 KOCMHUYECKHE JIy4d, pPAJUOAKTUBHOE HW3JIyY€HHE MPHUPOJIHBIX MUHEPAJIOB,
JEUCTBUE PAJMOAKTUBHBIX U3IyUYEHUN HA OPraHU3M 4YeJI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHIAWBUAYAJIbHBIN JO3UMETp, Kamepa

BuibcoHa, sinepHas 3HepreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOJNYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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