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MOACHUTEJIbBHAS 3AININCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJICHa HA OCHOBE MOJOKEHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABIECHHBIX B
dI'OC 00O, a Taxxke ¢ yuétom (denepaibHON pabodeil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

[Iporpamma 10 (Qu3uke Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJOXEHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueroM (eaepaibHON pabodeil mporpaMMbl BOCIIUTAHUS U
KOHLEUHU MTpenoiaBanus yueoHoro npeamera « Dusukay.

CopepxaHue mnporpaMMbl IO (HU3MKE HAOpaBiIeHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYaIOIIMXCS W OPraHU3alMI0 H3YUYCHHS
bu3NKM Ha NEITeNbHOCTHOW OCHOBE. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXHOCTH y4yeOHoOro mpeamera B peanusauuud tpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpPEAMETHBIM pe3yJbTaTaM O0yueHus], a TaKKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (u3uKe ycTaHaBIMBAET pACIpEeIeHHe YueOHOro MaTepraa
o rojaM o0ydeHus (Mo Kjaccam), ImpejyiaraeT MPUMEPHYI0 MOCJIEI0BaTEIbHOCTh
U3yYEHHs TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOIO COACpPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00YyHArOITNXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAMYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboYell MporpaMMbl IO Y4EOHOMY IIPEIMETY.

dusuka SBISAETCA CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YU€OHBIX
MIPEIMETOB, MMOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJ0ruel, acTpoHOMUEH 1 pu3nuecKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO0 KapTHHY MHpa, MPEAOCTaBIIAeT HaubOosee SICHbIE
00pa3ibl MPUMEHEHHs] HAYYHOT'O METO/a MO3HaHHUS, TO €CTh croco0a Moy4eHus
JIOCTOBEPHBIX 3HAaHUI O MHUpE.

Opnna w3 raaBHBIX 3a7a4 (PU3NYECKOro 0Opa3oBaHMS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHON TPaMOTHOCTH H
UHTepeca K HayKe y 00yyaroluXxcs.

N3yuenue ¢Qusukun Ha 0a30BOM YpOBHE TMPEIIOJIaracT OBJIAJCHHE
CIEIYIOIUMU KOMIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e Hay4YHO OOBSICHATH SIBJICHUS,

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;



HHTCPIPCTUPOBATH JAHHBIC K MCIIOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA
IMOJIYYCHUS BBIBOJOB).

lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
ONpeJeNieHbl B KOHULENUMU MpenojaBaHus ydyeOHoro mnpeamera «Du3nka» B
oOpa3oBarenbHBIX oOpranusanusx Poccuiickoit Deneparuu, peanu3yronmx
OCHOBHBIE 00111€00pa30BaTeNbHbIE MPOTPAMMBI.

Henun uzydyenust pu3nKu:

MpuOOpeTeHNE HWHTEpeca W CTPEMJICHUS OOydaromuxcsi K HaydIHOMY
M3YUYCHHUIO TPUPOJBI, Pa3BUTHC HMX HMHTCIUICKTYaJIBHBIX W TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA B (POPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMupoBaHHE HAYYHOI'O MHPOBO33PCHHS KaK pe3yjbTara H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHUNH O PO (HU3UKU JIS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEACTAaBICHMHM O  BO3MOXHBIX  cdepax  Oymymiei
po(eCcCHOHANILHOMN ESITEILHOCTH, CBA3aHHONW ¢ (DM3UKOM, TOJTOTOBKA K
TanbHEHIIeMy 00YYSHHUIO B 3TOM HalpaBIICHUH.

JlocTrKeHHME 3TUX IIeJIeld MPOorpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
o01iero o0pazoBaHus 0OECIICYHBAETCS PEIICHUEM CIEAYIOIMNX 3a/1a4:

npuoOpeTeHne 3HaHWK O JUCKPETHOM CTPOCHHWU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJCKTPUYCCKHUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

MpPUOOpETECHNE YMEHUN OMUCHIBATH U OOBSCHATHh (DU3MYECKUE SBICHHS C
UCTIOJTb30BAaHUEM TTOTYUCHHBIX 3HAHMIA,

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pacYeTHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3IIecKuX MOJIeTIeH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUI HAOIIOIaTh IPUPOIHBIC SBIICHUS W BBIIOTHSITH OIBITHI,
nabopaTtopHble pabOTBl W AKCIEPUMEHTAJbHBIE HCCIEIOBAHUS C
WCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOTHl ¢ WHMOpMaIel PU3NIECKOTO COepKaHUS,
BKJItOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHHUIX (PU3UKH, aHATTU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO chepaMu TPOPECCUOHATILHON JIESITEIbHOCTH, CBSI3aHHBIMU
C (uU3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMU Ha
JTOCTHKCHHSIX (PU3MUECKON HAYKH.



OO61mee YncIo 4acoB, peKOMEHIOBAHHBIX I U3y4eHHs (DU3UKU Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlen0), B 8 kiacce — 68
gyacoB (2 waca B Heaemwo), B 9 kmacce — 102 uyaca (3 waca B HEHIEI).

[Ipennaraemsplii B mporpaMmMe no (U3MKe NnepedyeHb JadopaTopHbIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHATENIbHBIM, YYUTENb JETacT BbIOOp NpU MPOBEACHUU
7abopaTOpHBIX PabOT M OMBITOB C YYE€TOM HWHAMBUIYAIbHBIX OCOOCHHOCTEH
oOy4Jarommxcs, CucKa IKCIEPUMEHTAIBHBIX 3aJlaHU, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (pU3MKE.

COAEPKAHUE OBYUEHUASA

7 KIIACC
Pu3uka 1 e€ poJib B IOZHAHUM OKPY’KaIOLIero Mupa.

®usuka — Hayka O npupone. SBieHus npupoabsl. PU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEILIOBbIC, JJIEKTPUUECKNE, MArHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®uznyeckue BenuuuHbl. M3Mmepenue Qusnueckux BenuuuH. Duznyeckue
npudopsl. [lorpemnocts u3mepennit MexayHapoiHasi CUCTEMa €IMHHIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHblE HAyKd U3y4alOT IPUPOAY.
EcTecTBeHHOHAYUYHBIN METOJl TO3HAHUA: HAOIIOJECHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHHE THIOTE3, SKCIIEPUMEHT 10 IPOBEPKE TMIIOTE3, OObSICHEHUE
HabmogaemMoro aBineHus. Onucanne GU3NIECKUX SIBICHUN C TTOMOIIBIO MOJETei

Hemoncmpayuu.

1. MexaHnueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SBJICHUSL.
2. Ouznyeckue mpuOOPHl M MPOIEAYypa MPSAMBIX U3MEPEHUN aHAIOTOBBIM U
U (QPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI IeJIEHUs HIKaJIbl U3MEPUTEILHOTO Tprbdopa.

2. HM3mepenue paccTosiHUN.

3. Msmepenue o0bEMa )XKUAKOCTH U TBEPOTO TENA.

4. OmpeneneHue pa3MepoB MaJbIX TEN.

5. M3mepenue temmeparypsl NpU MOMOIIM >KHUJIKOCTHOTO TEPMOMETpa M

JlaTYMKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHusA MO MPOBEPKE TMIIOTE3bI: JAJIBHOCTH IOJETA
IIapyKa, MYIEHHOTO FOPU30HTAIBLHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA
IyCKa.

IlepBoHayabHbIE CBEACHUS O CTPOCHUH BeELeCTBA.



CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OMNbITHI,
JTIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JBmkenne uactuy BemectBa. CBs3b CKOPOCTH JIBHKEHUS 4YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, auddysus. BzaumonelictBue yacTuil
BEIIECTBA: MIPUTSHKEHUE U OTTATIKMBAaHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJKOCTEN U TBEPIbIX
(KpUCTAITMYECKUX) Tell. B3auMoCBs3b MeXAy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHUS.

2. HaGmionenue nuddyszuu.

3. HabGmionenune  siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSHKEHUEM  WIH

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. OueHka JauameTpa arTroMa METOAOM psAloB (C  MCHOJb30BaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOIIOACHUIO TEIUIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSIKEHUSI.
JIBH:KeHMEe M B3aMMOAeiiCTBUE TeJl.

Mexannueckoe nBHKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPHU HEPABHOMEPHOM JBWKEHUU. Pacyer mytu u
BPEMEHHU JIBUKCHMUSL.

SBeHne wHepHuu. 3aKOH HMHEpUUH. B3auMOJENCTBHE TEN Kak NPUYMHA
M3MEHEHUs CKOpPOCTH [JBWXEHHS Tel. Macca kKak Mepa HWHEPTHOCTH Tena.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTA C KOJWYECTBOM MOJIEKYJN B €IMHUIE
o0BEMa BEIECTBA.

Cwita Kak XapakTepucTrka B3aumoaeucTBus Ten. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO IMHAMOMETpPA. SIBJI€HUE TATOTEHUS U CHJIA
TskecTd. Chila TSDKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocts. Crioxenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoil. PaBHOaelcTByromas cui. Cumia TpeHus.
TpeHue CKOIbKEHUs U TPEHUE NOKOSA. TpeHue B MpUpoIe U TEXHUKE.

Hemoncmpayuu.

HabGmronenne MexaHnuecKkoro JIBUKEHUS TeTa.

N3mepeHne cKopoCTH NPSMOJINHEUHOTO IBUKEHHUS.
HabGnronenue siBeHUs] UHEPLIMH.

HaOnroienrie n3aMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TEI.
CpaBHEeHHE Macc MO B3aUMOJIEUCTBUIO TEIL.

CnoxeHue cuJl, HallpaBJICHHBIX IO OJJHOM MPSMOM.

o vk~ w Nk



Jlabopamopnuie pabomel u onvimol.

1. OmpeneneHre CKOPOCTU PaBHOMEPHOIO JBUKEHHUS (IIapuKa B >KUJKOCTH,
MOJIEJIU AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK J1ajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJNBXKEHHsS OpycKa WM IIapuKa I10
HaKJIOHHOM IUIOCKOCTH.
Onpenenenue mIOTHOCTH TBEPAOTO TEINA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCThH pacTsbKeHHs (Iedopmanun)
NPY>KUHBI OT TPUIOKEHHON CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

J/laBJjieHHe TBEPABIX TeJI, 5KUAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUS U yBEIUYEHUS AaBieHus. /[aBneHue rasa.
3aBUCHUMOCTh JaBJIEHUsI raza OT oObema, Temmeparypbl. llepenaua naBienus
TBEPIBIMU TEJIAMH, XUIAKOCTAMU U rasamu. 3akoH Ilackans. IlHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocratnueckuit
napagokc. Coobmiaromuecs: cocyibl. [ nipaBinueckue MeXaHu3Msl.

Atmocdepa 3emnu u atmocepHoe naBieHue. [IpuunHBI CyliecTBOBaHUs
BO3NyIIHON o0onouku 3emiu. OmnbiT Toppuyennu. U3mepenue atmochepHOro
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOT0 JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[TpubopsI 17151 U13MEpEHUsT aTMOCHEPHOTO JTABJICHUS.

JlelicTBHE )KUIAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akon Apxumena. [InaBanue ten. BozayxornaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIABJICHHS ra3a OT TEMIEPATYPBHI.

[lepenaua naBiaeHUs )KUIAKOCTBIO U Ta30M.
CooO1aroruecs cocy/ibl.

I'mppasinnueckuii mpecc.

[IposiBrieHne eicTBUSA aTMOCPEPHOTO JaBICHUS.

o vk w N e

3aBUCHUMOCTH BHITAIKMBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTu Tena
Y IUIOTHOCTH KUIKOCTH.

N

PaBeHCTBO BBITATKMBAOIIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YCIoOBHE IUIaBAHUS TEJI: IUIABAHUE WJIU MOTPY>KEHUE TEJ B 3aBUCUMOCTH OT
COOTHOIICHUS MJIOTHOCTEH Teja U KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM B
JKHUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIONIEH  CHJIBI, JICHCTBYIOIIEM Ha  TeJoO,

MOTPYKEHHOE B KHUJIKOCTD.



3. IIpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOIIEN CHUIIBI, JEUCTBYIOIIEN HA TEIIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmpITBl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHWBAIOLIEH CHJIBI,
JEUCTBYIOLIEH Ha TEJIO B )KUAKOCTH, OT 00BbEMA NOTPYKEHHOMN B )KUAKOCTb
YaCTH TEJIA U OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OmpeieNIeHrE €€ rPy30M0AbEMHOCTH.

Pa6ora u MOIIHOCTH. JHEpIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. [[pumeHenue npaBusia paBHOBECHs phluara K 0J10Ky. «30J10TOe
npaBuio» Mexanuku. Koadduunent nonesnoro aeiicteus (nanee — KI1/1) npocteix
MexaHu3MOB. [IpocThie MexaHU3MbI B OBITY M TEXHUKE.

Mexannueckass odHeprus. KuHeTmyeckas W TOTEHUUAJIbHAs DSHEPTUs.
[IpeBpalieHre OTHOTO BHUJIa MEXaHUYECKOW SHEPTUU B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Omnpenenenue pabOThI CUIIbI TPEHUS [IPU PABHOMEPHOM JBUKEHUH TeJla O

TOPU30HTAIIBHOM ITOBEPXHOCTH.
2. HccnenoBaHue yclioBUM paBHOBECHS pblyara.
3. M3mepenue KII/] HaKJIOHHOM IJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

TennoBrble siBIeHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM CTPOCHHUS
BellecTBa. Macca W pazMepbl aTOMOB U MOJIEKYJ. OTNBITHI, MOATBEPKIAAIOIINE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mopnenu TBEPHOro, >KHJIKOTO W Ta3000pa3HOTO COCTOSIHUM BELIECTBA.
Kpucrammueckne n amopdusie tena. OObsiCHEHHE CBOWCTB Ta30B, KUIKOCTEH H
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYISIPHO-KUHETUYECKOM TEOPUHU.
CMmaunBaHN€E U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paClIMPEHUE U CKATHE.

Temmneparypa. CBsi3b TemMmepaTypbl CO CKOPOCTBIO TEILUIOBOI'O JBHXKECHUS
yactull. BuyTpenussi sHeprus. CnocoObl H3MEHEHHUS BHYTPEHHEW HHEPIHH:
TerUIonepeavya u coBepiieHue padoTsl. Bubl Temonepeiayu: TemIonpoBOAHOCTD,
KOHBEKIUS, U3TTyYEHUE.

KonuuecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca. [lnaBnenue wu



OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIJIOTA IUIABJICHMUS.
[TapooOpazoBanue u koHaeHcauus. Mcmapenuwe. Kunenue. YnenbHas TeruioTta
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHMUS.

BnaxnocTe Bo3myXxa.

OHeprus TOIIMBA. Y AeJIbHAs TEIIOTA CTOPAHHUS.

[Ipuniuner padotel TeroBbix nsurateneit KIIJ TermoBoro asuratesns.

TermoBbie IBUTATENN U 3ALIATA OKPYKAIOIIEH CPEBI.
3aKOH COXpAaHEHUS U MPEBPAILCHHS SHEPTUH B TEIJIOBBIX MPOIECCAX.
Hemoncmpayuu.

1.

2
3
4.,
5

L 0 N o

10.
11.
12.
13.

HaOGmronenre 6poyHOBCKOTO JABUKEHUSI.

HaGmonenue nuddysun.

Habntonenue siBieHU cMadyuBaHUS M KalUJUISIPHBIX SIBIICHUM.
HaoGmroieHre TemioBoro pacmpeHus Tel.

N3meHeHne naBieHus rasa Mpu M3MEHEHHM o0bEéMa M HarpeBaHUM WIH
OXJIAXKICHUU.

IIpaBuia u3MepeHus: TeMIepaTyphl.

Buae! Tennonepenayu.

OxJaxxeHue Npu COBEPIICHUH padOTHI.

HarpeBanue npu coBepiiieHHH pabOoThl BHEITHUMH CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMYHBIX BEIIECTB.
HaoOmronenne kuneHus.

HaOmroienre mocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Mojenu TeII0BBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

OMBITEI O OOHAPYKEHUIO JEUCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKEHUS.
OMnbITHI IO BBIPALIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITel 110 HAOJMIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUJIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OaJJTIOHE IIITPHILA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCHUMOCTH JABJIICHUSA BO3AyXa OT €ro
0o0bEMa M HarpeBaHUs WIN OXJIAXKICHHUS.

ITpoBepka rUnoTe3bl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPHUUYECKOMN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MeHEHHsT BHYTPEHHEH OSHEpPruuM Tejla B pe3ysbTaTe
Teronepeaayu U paboThl BHEIIHUX CHUJI.

HccnenoBanre sBICHHS TEIIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueui BOJIbI.



9. OmnpexneneHre KOJIMYECTBA  TEIUIOTHI, IMOJYYEHHOIO BOJOM  Mpu
TEIJI000MEHE C HArPEThIM METAITUYECKUM [TUIUHAPOM.

10. OnpeneneHne yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca ucrnapeHus.

12. OnpenienieHre OTHOCUTEIBbHOM BIIa)KHOCTH BO3/AyXa.

13. OnpeneneHue yaeabHON TEIIOTHI IIJIABJICHHUS JIbJIA.

JJleKTPpUYEeCKHEe U MATHUTHBIE SIBJICHUS.

Onektpuszanus Ten. [[Ba poma 3JIeKTpUUECKHX 3apsaoB. B3ammonencrBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ1 OT BETMYUHBI 3apSJI0OB U PACCTOSHUS MEXKTY T€JIaMU).

Onektpuueckoe mnoine. Hanpspk€HHOCTR anekTpuueckoro notis. IIpuHuun
CYHEPHO3UILIUU IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyueckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUYECKUN 3apsii.
Crpoenne aroma. IIpoBOOHMKM W AWDJIEKTPUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHUS DJIEKTPUUYECKOTIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSX M raszax.

Onektpuueckass nenb. Cuna  Toka.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBneHne NPOBOJHUKA. Y IENBHOE CONPOTHUBICHUE BemecTBa. 3aKkoH Oma
JU1s ydacTka nenu. [locinenoBarenbHoe U mapajuieIbHOE COEIMHEHNE MPOBOIHUKOB.

PaGota © MOIIHOCTH 3JIEKTpUYECKOTO ToKa. 3akoH Jhxoymns—Jlenna.
DNeKTpUYECKre e U TOTpeOUTENIn IIEKTpruIecKoit sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

IToctostHHBIE MarHuThL. B3anmoaencTBuE NOCTOSSHHBIX MATHUTOB. MarHutHoe
nosie. MarauTHoe mosie 3eMJIM M €ro 3HauyeHHue i Ku3HU Ha 3emuie. OnbIT
Opcreaa. MarHuTHOE MOJIE NEKTPUIECKOro ToKa. [[puMeHeHne 3JIeKTpOMarHuToB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSAHHOTO TOKa. lcnonb30BaHHWE JJIEKTPOJABUTATENEd B  TEXHUYECKHUX
YCTPOMCTBAx U Ha TPAHCIIOPTE.

OnbiTel @apajies. SIBneHre 3IeKTpOMarHuTHOM uHAyKuu. [IpaBuno Jlenua.

DIIEKTpOreHepaTop. Cnoco0b1 NOJIyYEHUS ANEKTPUYECKOU DHEPIUH.
DNEeKTPOCTAaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.
Hemoncmpayuu.

1. DJneKTpu3aius Tel.

2. JIBa pojia AIEKTPUUYECKUX 3apSI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEJ.
3. YCTpPOMCTBO U AEUCTBHUE JIEKTPOCKOMA.

4. DIEKTpOCTaTHUYECKas UHIYKIUS.

5. 3aKOH COXpaHEHMUsI DJIEKTPUIECKUX 3apsIIOB.



6
7
8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

[TpoBOIHUKH M JTUDIICKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO IMOJIS.

M cTOYHMKH TTIOCTOSSHHOT'O TOKA.

JIericTBUSA DNEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3Mepenue cuiibl TOKa aMIepMETPOM.

N3Mepenune 31eKTpUYECKOr0 HANPSIAKEHNS BOJTbTMETPOM.
PeocraTr u MarazuH cCOnpOTUBIICHUM.

B3aumopaeiicTBre MOCTOSSHHBIX MAarHUTOB.

MoaenvpoBaHue HEBO3MOKHOCTH Pa3AE€ICHUS TTOJTOCOB MAarHUTa.
MoaenvpoBaHue MarHUTHBIX MOJEN MOCTOSIHHBIX MarHUTOB.
OmneIT Dpcrena.

MarauTHoe 10Ji€ TOKa. DJIEKTPOMArHur.

JlencTBrMEe MarHUTHOIO TI0JIA HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue sABIECHUS SJIEKTPOMArHUTHOW UHYKIIHAH.
OnbiTel @apajes.

3aBUCMMOCTh HAIpPaBJICHUS WHAYKIUOHHOTO TOKAa OT YCJIOBUH €ro
BO3HMKHOBCHHS.

DIIEeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

o v ok w

10.

OneITel MO HAOMIONCHHUIO DJCKTPU3ANMHM Tel HWHAYKIWEH | TpHU
COTPUKOCHOBCHHM.

HccnenoBanre MACUCTBUS DSIEKTPUYECKOTO MO HA MPOBOJHHUKU U
TIDIIEKTPHUKH.

COopka u npoBepka pabOThI JIEKTPUIECKOMN MU MOCTOSHHOTO TOKa.
M3mepenne u peryInpoBaHue CUITBI TOKA.

W3mepenne u peryanpoBaHnie HAMPSHKEHNUS.

HccnenoBanre 3aBHCHUMOCTH CHIJIBI TOKa, MIYIIETO Yepe3 PEe3UCTop, OT
COIPOTHUBJICHUS PE3UCTOPA U HANPSDKCHHSI HA PE3UCTOPE.

OnBITHI, JTEMOHCTPUPYIOIITHE 3aBUCUMOCTD AIIEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOAHUKA OT €ro JJIMHBI, IUIOMAINd TOMEePEeYHOro
CCUCHUS U MaTepHuaia.

[IpoBepka mpaBuia CIOXKECHHS HAINPSOHKEHUH TMPU  IOCIEI0BATEILHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia s CHIbI TOKa TPH TNapaICIBbHOM COSTUHEHUU
PE3UCTOPOB.

Omnpenenenne padOTHI IEKTPHUECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOoP.



11. OnpeneeHUe MOIIHOCTU AJEKTPUYECKOr0 TOKAa, BBIACISIEMON Ha
pe3ucTope.

12. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WIYLIETO YEPE3 JIAaMIIOYKY, OT
HaIpsKEHMS Ha HEW.

13. Onpenenenne KIIJI narpesarens.

14. UccnenoBanne MarHUTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX MAarHUTOB.

15. I3ydyeHre MarHuTHOTO MOJIsl TOCTOSTHHBIX MAarHUTOB TIPU UX 00BEIUHEHUH
Y pa3JICIICHNH.

16. MccnenoBanue qelCTBUS JNEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBHUS
KaTyIIKA C TOKOM M MarHuTa OT CWJIbl TOKA M HAIIPaBJICHUS TOKA B KATYIIKE.

18. MI3yueHue AelCTBUS MAarHUTHOTO TOJISL HA MPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u n3y4eHue padoThl JJICKTPOIBUTATEIS.

20. 3mepenue KII] anekTpoaBUraTeIbHOM yCTaHOBKH.

21. OnbITBl IO  HMCCHEAOBAHUIO SBJIEHUSI AJICKTPOMArHUTHOM WHIYKIIUU:
WCCIIEIOBAHUE W3MEHEHUW 3HAYEHUS] W HAIMPABJICHUS HWHAYKIHOHHOTO
TOKa.

9 KVIACC

MexaHn4yecKkue siBJCHUA.

Mexannueckoe JABwkeHHe. MarepuanpHag Touka. (Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKECHUA. PaBHOMEpHOE NPSAMOJUHENHOE
nBrkeHue. HepaBHomepHOe NpsiMoMHETHOE JBH>KeHHE. CpelHsAsl 1 MIHOBEHHAs
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMoJiMHENHHOe JBukeHue. CB0OOOJHOE
nageuue. OnbeITel [ amuies.

PaBHOMepHOE ABMKEHHE MO OKpYyXHOCTH. llepmon u wyactora oOpalieHus.
JInHenHas u yrioBast CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3akoH HeroTtona. Bropont 3akoH HeroTtona. Tperuit 3akoH HeroToHa.
[IpyHIMN CyNIepIIO3ULUK CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuia TpeHUs CKOJIbKEHUS, Crjla
TPEHMUS MIOKOSI, APYTUE BUJIBI TPEHHUS.

Cunia TSKECTH M 3aKOH BCEMHUPHOTO TITOTEHHS. Y CKOpEHHE CBOOOIHOTO
nageHus. JBuwxenne mianer Bokpyr Comnua. IlepBas kocMmuueckas CKOPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue marepuanbHON TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIIEHHOM OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynse Ttena. M3mMeneHne umnyiibea. VMIynbe cuiibl. 3aKOH COXpPaHEHHUS
UMITyJbca. PeakTuBHOE IBHKEHUE.



Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TsDKECTH, YNPYrOCTH,

TpEeHHUSI.

CBs3p OHCPIUUu U pa60TI>I. HOTCHHI/IEUILHEUI QHCpIruAg TCjia, IIOAHATOrO Hall

MTOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPTrUs CxaTOM NpykuHbl. Kunernueckas
sHeprus. TeopeMa O KHHETUYECKOM DHEPTHM. 3aKOH COXPAHEHHs MEXAHUYECKOM
DHEPIUH.

Hemoncmpayuu.

1.

o v ok w

8.
9.

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

HabGnronenne MexaHUu4ecKoro JABUKEHUS Tela OTHOCUTEIBLHO Pa3HbIX Tell
OTCYETA.

CpaBHeHuE TyTel U TPAEKTOPUN ABUIKEHUS OJHOTO M TOTrO KE Tela
OTHOCHUTEJBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne cKOpoCTH U YCKOPEHHUSI NPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUS.

HalGnronenue 1BM>XEeHHs Tela IO OKPYKHOCTH.

Habmronenne MexaHu4eCcKUX SIBJICHUM, TPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHUS TeJa OT MAcChl TeJla U JEUCTBYIOLIEH HA HETO
CHJIBL.

HabGntonenue paBeHcTBa CHII TPU B3AUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHM.

Ilepenaua umirysbca npu B3aUMOJICHUCTBUU TEIL.

[Tpeobpa3zoBaHus SHEPTUM NTPU B3aUMOICHCTBUU TEJL.

CoxpaHeHre UMITyJIbCa P HEYNIPYTOM B3aHMMOJIEVCTBUH.

CoxpaHeHue UMITyJIbca NPy a0COIOTHO YIPYIOM B3aUMOJCHCTBUU.
HabnroneHnne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON 3HEPTUU IPU CBOOOJHOM MaJCHUU.
CoxpaHeHre MEXaHUYECKON SHEPIUU NIPU ABMKEHHUH TeEJIA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

KoncTtpyupoBanue Tpakra [Jid pa3roHa W JaJIbHEHIIET0 PaBHOMEPHOTO
JIBIDKCHUS IIapUKA UIIN TETIEHKKH.

OrnpeneneHue CpelHEe CKOPOCTU CKOJBXKEHUSI OpycKa WM JIBHXKEHUS
[IaprKa Mo HaKJIOHHOM IJIOCKOCTH.

OnpeneneHue yYCKOpPEHUs] Tejla NPU PABHOYCKOPEHHOM JIBUKECHHUH 10
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HauaJbHOW CKOPOCTH.



5. IlpoBepka rumores3sl: €ciu MNP PaBHOYCKOPEHHOM JBM)KEHHH 0O€3
HayaJbHOM CKOPOCTH ITyTH OTHOCSTCA KakK psAl HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HMccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAJIBHOT'O JJaBJICHUS.

7. Omnpenenenrie K03PHUIIMEHTA TPEHHS CKOJIbKEHHUS.

8. OmnpeneneHue )KECTKOCTU MPYKUHBI.

9. Omnpenenenrie pabOThl CUIIBI TPEHHSI IPYU PABHOMEPHOM JBUYKEHUU TeJNa 110
TOPU30HTAIIBHOM ITOBEPXHOCTH.

10. Ompesieniene  pabOTHl  CUJIBI  YIIPYTOCTH TMpU  TOABEME Tpy3a C
UCIOJIb30BAaHUEM HEMOJABM)KHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHHUsI SHEPTHH.

Mexanuveckue KoJa1e0aHUS U BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHU: TIepro,
4acToTa, aMIUINTyAa. MareMaTH4eCKnii U NPy KUHHBIM MasTHUKU. [IpeBpaiienue
DHEPTUU TIPH KOJIeOATETHHOM JIBH>KCHUU.

3aryxatomue — koneOanus.  BwiHyxkzaeHHole — kojebanus.  Pe3onanc.
Mexanuyeckue BoJiHbL. (CBOWMCTBA MEXaHMYECKMX BOJH. IlpomosibHblE U
MONEpEYHbIE BOJHBI. JlMMHA BOJHBI W CKOPOCTh €€ PpacHpOCTPaHCHUS.
MexaHuuecKue BOJIHBI B TBEPJOM TeEJE, CEICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkeHue 3Byka. MHOpa3Byk u
YIABTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne koseOaHMII TeN MO JEWCTBUEM CHJIBI TSHKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue kosniebanuii rpy3a Ha HUTU U Ha MPYKUHE.

HabGnronenune BoIHYXAEHHBIX KOJI€OaHUI U PE30HAHCA.

PacnpoctpaneHnne npooJibHbIX U MTONEPEYHBIX BOJIH (HA MOJEINH).

HaGronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKyCTUYECKHI pE30OHAHC.

Jlabopamopnsie pabomuol u onvimol.

1. OmpeneneHrue 4dYacTOThl W TEpHOJA KOJIEOAHWHA MaTEMaTHYECKOTO
MasITHUKA.

2. Ompenenenue 4acTOThl U IEPHOJIA KOJeOaHU! MPY>KUHHOTO MAasATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCMMOCTH TMEepUOIa KOJIeOaHUN NMPY>KUHHOTO MasiTHUKA
OT Macchl rpysa.
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5. IIpoBepka HE3aBUCHUMOCTH TepHojia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MepHoja  KojeOaHui
MPYKMHHOTO MasiTHUKA OT MacChl IPpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO TafeHUSI.
JIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DIEeKTPOMArHUTHOE  MOJIe.  DJIEKTpOMarHuTHele  BOJHBL.  CBOiCTBa
3NEKTpOMarHuTHbIX BOJH. [llkama snexTpoMarHUTHBIX BOJIH. lcmosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpayuu.

1. CBolcTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3ydeHue CBOWCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOWJIBHOTO

TenedoHa.
CeeToBbIe SIBJICHHS.

JlyueBas MOJIC/b CBeETa. HUctounuku CBeETa. [IpssmosnHeiHoe
pacnpoctpanenue csera. 3atMeHust Connia u Jlynsl. Otpaxkenue ceera. [lnockoe
3epKano. 3aKOH OTpa)KEHUs CBETA.

[Ipenomnenue cBera. 3akoH mperaomiieHUs cBera. llonHOe BHyTpeHHee
OoTpakeHHe cBeTa. VICmonb30BaHWE TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox myuedt B iun3ze. OnTudeckas cucrema GoToarnmapara, MUKpOCKOTIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U JadbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. Croxkenue
CIIEKTpaJbHBIX UBETOB. /(ucnepcust ceera.

Hemoncmpayuu.

[IpssMOTMHEWHOE pacpOCTPaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenne n300pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cpera.

OnTryeckuil CBETOBO/I.

Xox mydeil B coOuparonieil JinHs3e.

XO0J Iy4yelr B pacCEenBAIOIIEH JINH3E.

[Tomy4yenune n300paxxeHut C MTOMOIIBIO JTMH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mopensp ria3za.

W ® N U kE WwWwDN e



11. Paznoxxenue 0enoro cBera B CHEKTP.

12. [lonmy4yenue 6enoro cBeTa Mpu CI0KEHUH CBETa PA3HBIX IIBETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBHCUMOCTH yIVIA OTPAKEHHUS CBETOBOIO Jyda OT yrjia

NaJCHUs.

2. M3yueHue xapakTEepUCTUK U300paKeHHU MIPEAMETA B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiyda OT yria
ITaJICHNS Ha TPAHUILIE «BO3LYX—CTEKIIO».

4. TlomydeHue N300paKEHHI C TOMOIIBIO COOUPAIOIIEH JTMH3BI.
Onpenenenue (HOKyCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cOOMparomei
JIVH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. OmBITBI IO BOCTPHUATHIO LBETA MPEAMETOB MPHU MX HAONIOJACHUU Yepes3
[[BETOBbIE (DUIIBTPHI.

KBanToBbI€e siBJICHHS.

Oneitel Pe3eppopna v miuanerapHas Mozenb atoma. Mogens atoma bopa.
Hcnyckanue u noranonieHue ceera atoMmoM. KBaHTel. JInHeHyaTsie CIEKTPBHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusi. CTpoeHre aTOMHOIO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl. PaaguoaxTtuBHbIE
npespamenus. [lepuon monmypacmnanga aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBl COXPAHEHUs 3apsA0BOr0O MU MacCOBOTO YHCEI.
OHeprus CBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEpruu. Peakuuu cuHTE3a H
nenenus saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnas sHepreruka. JeWCTBHA pPagMOAKTUBHBIX M3JIYYEHUNM HA JKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3IIyYEHUS U MOTJIOMIECHHUS.

2. CrhexTpsl pa3JIMYHbIX Ta30B.

3. ChmekTp BoaoOpoa.

4. HaGmroneHnue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3HUPYIOLIUX U3ITYUEHUH.

6. Perucrpanus n3nydeHHsI NpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnuie pabomel u onvimol.

1. HabGmropeHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HMccnenoBaHue TpPEKOB: M3MEPEHHE DHEPTMM YaCTULBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. W3mepenue paaroakTUBHOTO GoOHA.

IToBTOPUTEIHLHO-00001IAKO U MOIYJIb.



[ToBTOpUTETHEHO-0000MTAIONTUN MOYJIh TIPEIHA3HAYEH JIJISi CUCTEMATU3AINH
1 000011IeHUS TPEAMETHOTO COEP>KAHUS U OTbITA ACSITEIBHOCTH, TPUOOPETEHHOTO
MpU HU3YYEHUH BCETO Kypca (GU3UKH, a TakXe JUIsl MOATOTOBKH K OCHOBHOMY
roCyJJapCTBEHHOMY 7K3aMEHY Mo (pu3uke ajigs oOydaromuxcsi, BHIOPaBIIUX 3TOT
y4eOHBII TpeMeT.

[Ipu M3y4eHU AAHHOTO MOJYJISA PEATU3yIOTCd U CUCTEMATU3UPYIOTCS BUIBI
JIeATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBaETCs JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAYYHAas] TPAaMOTHOCTh: OCBOEHHE HAy4HBIX METOJOB HCCIIECIOBAHUS
SBJICHUM TPUPOABI U TEXHHUKH, OBJAJCHHE YMEHUSMU OOBSICHATH (U3HUECKHE
SBJICHUSI, TPUMEHSAS] T[OJyYCHHbIC 3HAHUA, pelIaTh 3aJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMIMANBHO AESATEILHOCTHBIN XapaKkTep IaHHOTO pa3jieia peaanu3yercs 3a
C4€T TOTO, UTO OOYYAIOIIMECS BBIMOIHSIOT 3a/1aHUsI, B KOTOPBIX UM IIpeIjiaraercs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHUM pacro3HaBaTh W HAY4YHO OOBSICHATH
(dbu3mYecKue SIBICHUS B OKPY’KAIOIIEH MIPUPOJIEC U MOBCEAHEBHON KU3HMU;

WCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3NUYECKUX SIBJICHUM, B TOM
quclie JUIsl MPOBEPKU TMIIOTE3 U MOJTYyYEHUs TEOPETUUECKUX BHIBOIOB;

OOBSICHATHh HayYHbIE OCHOBBI Han0oJiee BaXKHBIX JOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAPUMEP, MPAKTUUECKOTO HUCIOIb30BAHUS PA3TUYHBIX UCTOUYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IPEBPAILCHUS] U COXPAHEHHS] BCEX M3BECTHBIX BHUOB
HHEPTHUHU.

Kaxxmass w3 TeM [JaHHOTO MOMAYJS BKJIIOYAET OAKCIEPUMEHTAIBHOE
uccienoBanue o0oOIarmero xapakrepa. Moaynb 3aBepliaercs MPOBEICHHEM
JUATHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 00IIIero 00pa3oBaHUsl.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3SUKE HA YPOBHE OCHOBHOI'O OBIHIETI'O OBPA3OBAHUA

W3ydenne (HU3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HAMPaBICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynbrare usyuenus Gu3NKU Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y
oOyuaromerocsi OyayT cOpMHUpPOBAHBI CICIYIONINE JIHYHOCTHBIC PE3YJIbTAThl B
JaCcTH:

e 1) mMaTpMOTHYECKOT0 BOCIIUTAHMS
e - IIPOSIBJIICHUE MHTEPECAa K UCTOPHH M COBPEMEHHOMY COCTOSHHUIO POCCHUICKOMN
(PU3NIECKOI HAYKH;



- IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHUCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B O0CYKJICHUN OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKECHUM
buzuky;

- OCO3HaHHWE BAXHOCTH MOPAIbHO-3TUYECKUX NPUHUUIIOB B AEATEIbHOCTU
Y4EHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCHPUSTHE ICTETHUYECKUX Ka4eCTB (PU3NUYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHHSI, CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HaHHME LEHHOCTH (U3NYECKOM HayKH KaK MOIIHOTO HHCTPYMEHTa
[MO3HAHKSI MHUPA, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BaXKHEHIIECH COCTABIIAIOLICH
KYJbTYPBIL;

- pa3BUTHE HAy4yHOM J0OO03HATEIHLHOCTH, HUHTEpeca K HCCIEAOBATEIbCKOM
NEeSATEeNbHOCTH,

5) ¢opvmupoBaHus  KYJbTYPbl 3I0POBbSI M  JIMOIMOHAJIBHOIO
0J1aronoJIy4uns:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH TMpaBWil O€30MacHOTO TOBEJACHUS Ha
TPAHCTIIOPTE, HA JIOpOrax, C JJIEKTPUUECKHM U TEIJIOBBIM O0OPYIOBAaHUEM B
JOMalIHUX YCIJIOBHSIX;

- chOpMUPOBAHHOCTH HaBBIKA peIEKCUH, TPU3HAHUE CBOETO MpaBa Ha OIMIHOKY
Y TAKOT'O JK€ MpaBa y JIPyroro 4ejaoBeKa;

6) Tpy10BOT0 BOCIIMTAHMSI:

- aKTUBHOE y4yacTH€ B pEHICHUH MPaKTUYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeIbHONM  OpraHM3allud, TOpoJia, Kpas) TEXHOJOTUYECKOU U
COI[MAIbHOM HANPABIECHHOCTH, TPEOYIOIIMX B TOM YHCII€ U PU3NUECKUX 3HAHUI;
- UHTEpEC K MPAKTUYECKOMY U3Y4YeHHIO TTpodeccHil, CBI3aHHbBIX ¢ (PU3UKON;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

- OpUEHTAalMsl Ha MpUMEHEHUEe (U3NYECKUX 3HAHUM HJI1 penieHus 3a1ad B
o0JlacTU OKpY>Karollel Cpeabl, TUIAHUPOBaHUS TOCTYNKOB U OLEHKA UX
BO3MOXHBIX ITOCJIEACTBUH JJIs1 OKPYIKAIOILIEH CPEbI;

- OCO3HaHHUE TrI00aJBLHOTO XapaKTepa SKOJOTUYECKHX MpoOJieM W MyTel ux
pelieHus;

8) amanTanum K HU3MEHSIIOUIMMCH YCJIOBUSIM COLMAJIBLHOM U NPHPOIHOU
cpeabl:



- TOTPpeOHOCTh BO B3aMMOJICHCTBUM TIPU BBHITIOJHEHUU WCCIECIOBAHUNA W

NPOEKTOB (U3UUYECKOM HANPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSIM

APYTHX,

e - TIOBBIIIEHHWE YPOBHS CBOEHW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATENbHOCTD;

e - NOTPeOHOCTH B GOPMHUPOBAHMY HOBBIX 3HAHUM, B TOM 4uciie (popMyIupoBaTh
UjIeHu, IOHSATHUS, TUTIOTE3bI O GU3UYECKUX 0OBEKTAX U SIBJICHUSX;

e - Ooco3HaHHEe JNe(PUIUTOB COOCTBEHHBIX 3HAHUNU U KOMIIETEHTHOCTEN B 00JacTH
busuky;

e - IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3UYECKUX 3HAHUI;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCMOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

e - OIICHKA CBOMX JCHCTBUM C Y4YETOM BIUSHHS Ha OKPYXKAIOIIYI0 Cpexdy,

BO3MOXHBIX TJIOOAJIBHBIX MMOCIEICTBHIMA.

METANPEAMETHBIE PE3YJIbTATDBI

B pe3ynbpTare ocBoeHuUs POrpamMMbl IO (PU3UKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusg Yy oOyuyaromerocss OyayT cQpOpMHUpPOBaHbI MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIOYAIOIIIE T03HABATEIbHbIEC YHUBEPCAIbHbIC YUeOHbIC TEHCTBUS,
KOMMYHHUKAaTHBHbIE  yHUBEpCajbHble  y4yeOHble  JEHUCTBUS,  PETyJIATHBHBIC
yHHUBEpCaJibHbIE YdeOHbIE TCHCTBUSL.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

ba3oBble JJoruueckue 1eMcTBUS:

e BBISBIATP M XapaKTEpU30BaTh CYIICCTBCHHBbIC IMPU3HAKH OOBEKTOB
(s1BEHMIN);

e YCTAHABJIUBATH CYILIECTBEHHBIN MpU3HAK KIacCU(PUKAIIMKU, OCHOBAHUS JJIS
00001IIeHNS U CPAaBHEHUS,

e BBISBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOJIIOJACHUSAX, OTHOCSIIMXCS K (PU3UUECKUM SBICHUSIM;

e BBISBIATh NPUYUHHO-CICACTBEHHBIC CBSI3U TMPU M3YYEHUU (PUINUECKUX
SBJIEHUUN U MPOLIECCOB, JI€JIATh BBIBOJbI C UCITOJIb30BAHUEM JETYKTUBHBIX U
WHAYKTUBHBIX YMO3AaK/IFOUCHUW, BBIJBUTaTh THUIOTE3bI O B3aUMOCBS3SIX
(hbU3UYECKHUX BEJIMYUH;



CaMOCTOATENFHO BBIOUPATH CIIOCO0 perieHns yueOHoH GrU3ndecKoi 3a1auu
(cpaBHEHHE HECKOJBKHMX BAapUAHTOB pEIICHUS, BBHIOOp HamOoIee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUA:

MCITI0JI30BaTh BOIPOCHI KAK UCCIEA0BATEIbCKUI HMHCTPYMEHT NIO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSITENIBHO COCTABIIEHHOMY TUIAHY OIBIT, HECIIOKHBIN
(buU3NYECKUl HKCIEPUMEHT, HEOONbIIOE UCCIeN0BaHUE (PUINYECKOTO
SBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(POpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOSITeTbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOJEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MIPEATNOIO0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orOope WHPOpPMAIMK WIH JAaHHBIX C yYETOM TPEJIOKCHHON yueOHOMH
(dbuznyeckoit 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB B OPM MIPEICTABIICHNUS,

CaMOCTOSITENILHO ~ BHIOMpaTh ONTHMAIbHYI (opMy MpeacTaBiIeHUs
uHQOpMAIlMU W WUIFOCTPUPOBATh peEIIacMble 3aJadd  HECIOKHBIMU
CXeMaMH, ThuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

B X0Jle¢ 00CYXJeHUs Y4eOHOro mMarepuala, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33JaBaTh BOMPOCHKI MO CYLIECTBY 00CYX AAEMOU TEMBI U
BBICKA3bIBaTh WJEH, HALIEJICHHbIE HAa PELIEHUE 3aJayd M MOJJEp)KaHHe
OJ1arokes1IaTeIbHOCTH OOIIEHNS;

COIOCTABJIATh CBOM CYXKICHHUS C CYXACHUAMU JPYIMX YYaCTHUKOB
auanora, oOOHapyUBaTh pa3aIudKe U CXOJICTBO MO3ULIUN;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIIEI0OBaHUS, IPOEKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHIUBUTyJIbHON
paboThI PU PEILIEHUH KOHKPETHOU (PU3NYECKON POOIEMBI;

IIPUHUMATh LIEJIM COBMECTHOW JIESTEIbHOCTH, OPraHU30BbIBATH JACHCTBUS
no €€ JOCTHXEHHUIO: paclpeAessaTh poJid, OOCYXKIaTb IpPOLECChl U
pe3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;



BBITOJHATH CBOIO YacTh pabOThI, JOCTUTAsi KAUECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAIIPaBJICHUIO U KOOPIUHUPYS CBOU JIEUCTBUS C APYTUMHU YWICHAMU
KOMaH/bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI HPOIYKT MO KPHUTEPUSIM,
CaMOCTOSITENIEHO C(HOPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOAECHCTBHUSL.

PeI‘y.HSITI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHH

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M yUEOHBIX CHUTYalUAX, TPEOYIOMIHUX
JJIs pelieHus] PU3NYECKUX 3HAHUM;

OPUEHTHPOBATbCSI B  PANIMYHBIX  IOAXOJAX MPHUHATHS  PELICHUM
(VHIMBUAYaJbHOE, TPHUHATHE pPEUIEHUS B TPYIE, NMPUHATHE pPEIICHUN
rpynmnoi);

CaMOCTOSITENIEHO COCTAaBJIATh AJITOPUTM pelieHUs] GU3NYECKOM 3aaun UiH
IUIaHAa MCCIEAOBAHUSA C YY4ETOM HMEIOLIUXCA PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh NIpeijaraéMble BAPUAHThI pEICHUMH;
AenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTpOJIL, IMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJCKBATHYIO OLEHKY CUTYyallMH U MPeUIaraTh IiaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHUS]) PEe3yJbTaToOB
NESATENbHOCTH, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOr0 HCCIENOBAHMS MM IIPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHMUBIIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHSM;

CTaBUTb c€051 HA MECTO JIPYrOro YEJIOBEKA B XOJI€ CIIOpa WU IUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYroro;
npU3HaBaTh CBOE MPABO Ha OMIMOKY MPH pelieHnn GU3NYECKUX 3a/1a4 WU B
YTBEPKJICHUAX HA HAYyYHBIE TEMBI U TAKOE K€ IPABO APYIoro.

IHNPEAMETHBIE PE3YJIBTATbBI

K xoH1y 00yuenust B 7 Kkjaacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUH:

WCIIOJIB30BaTh  TMOHATHUS: (U3MYECKHME ¢ XHMHYECKHUE  SBJICHUS,
HaOJII0JICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CIUHUILI (PU3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BellecTBa (TBEpHAOE,
KUJIKOe, Ta3000pa3HOE), MEXaHW4YeCKoe JBIDKCHHE (paBHOMEpPHOEC,



HEPAaBHOMEPHOE, MPSIMOJIMHEITHOE), TPACKTOPHS, PaBHOJEHCTBYIOIIAsS
cwna,  gedopmanms  (ympyras, — IUJIacTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddys3us, TEIIOBOE NBUKEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBHKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpUUs,
B3aMMOJICHCTBHE TEJ, pPaBHOBECHE TBEPABIX TEN C 3aKPEIIEHHOW OCHIO
BpallleHuUs], Tepeiaya JaBaeHus TBEPABIMU TEJIaMHU, )KUJKOCTSIMU U Ta3aMH,
atMoc(epHOe MdaBJ€HUE, IUIABAaHUE TeJ, MPEBpAlIEHUS MEXaHUYECKOMN
SHEPIruM) MO ONUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YUYEHHBIX (DU3UYECKUX  SBJICHUN B
OKpY’KalolleM MHUpe, B TOM 4Yucie (U3UYECKHUE SIBIICHUS B TMPUPOJE:
MpUMEpPHI JIBUKEHUSA C Pa3IMYHBIMU CKOPOCTSIMH B KUBOM M HEXKHBOM
npupoje, ACUCTBUE CHJIBI TPEHUS B NPHUPOAEC M TEXHHUKE, BIUSHUE
aTMOc(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IUIaBaHHUE PHIO, phlUaru B
TeJie YeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33a/1auy B YU4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3UUYECKUX SBICHUN;
ONMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3MYECKUE SBIICHUS, UCTIONB3YS
(dbuznyeckue BeIMYMHBI (Macca, 00bEM, TIIIOTHOCTh BEIIECTBA, BpEeMsl, My Th,
CKOPOCTh, CPEIHASI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTHU, BEC Tela,
cuiia TpeHUs, AaBjeHue (TBEPAOTro TeNa, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CWJIa, MEXaHWuYeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHUJIBI,
KOd(POUIIMEHT TMOJE3HOro JEWCTBUS MEXaHW3MOB, KHUHETHYECKas |
MOTEHIUAJIbHAST DHEpPrusi), MpPU OMNUCAHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKUi CMBICI UCTIOJIb3YEMbIX BEJIMYHUH, UX 0003HAYCHUS U €TUHUIIBI
bu3NYeCKUX BEJIMYMUH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(U3UYECKYI0 BEIMYMHY C JPYTMMH BEJIIMYUHAMH, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCUMOCTEH PU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Ysl TIpaBuja CJIOXKEHUs CHII (BIOJb OJHOW MpsMoOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUIO paBHOBecHs pbryara (0J0ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPTrUH, TPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKChIBATh €70 MATEMATHUYECKOE BHIPAKEHUE;

OOBSCHATH (PU3NUECKUE SBJICHUS, TIPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U
B KOHTEKCTE CUTYAIMi MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISIBISATh
MIPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHUE U3 1—2 JTOrMYecKux
IaroB ¢ omnopod Ha 1-2 W3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUM,
(hU3MYECKNX 3aKOHA WM 3aKOHOMEPHOCTH;



pemiath pacu€THble 3ajauyd B 1-2 JAEUCTBHUSA, MCIOJB3YS 3aKOHBI U
dbopmyIibl, CBs3BIBAIONIME (PU3MUECKHME BETWYMHBI: Ha OCHOBE aHaln3a
YCJIOBUS 33/1a4d 3alIUChIBATh KPATKOE YCIIOBHE, MOJCTABIATh (PU3HUECKUE
BEJIMYMHBI B (DOPMyJbl M MNPOBOAUTH PACUEThl, HaXOAUThH CIPABOYHBIC
JTaHHBIE, HEOOXOIUMBIC JIJIs PelISHUs 3aj]1a4, OIEHUBATh PEATUCTUIYHOCTD
MOJTY4YeHHOU (PU3NUECKON BETUYNHBI;

pacrio3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO PEIIUTh TMPU TMOMOIIU
(bU3MYECKUX METO/IOB, B OIMCAHUU HCCIIEIOBAHUS BBIICNATh IPOBEPSIEMOE
MPEINoJ0KEeHHUE (TUIIOTE3Y ), pa3IndaTh U HHTEPIPETUPOBATD MOTYyYEHHbIN
pe3yibTaT, HaXOAUTh OIIMOKM B XOJI€ OIbITa, JCNAaTh BBIBOJLI IO €r0
pe3yJibTaTam;

MPOBOAUTH OMBITHl MO HAOMIOAEHUIO (UBUYECKUX SBJICHUU WU
(bu3HYeCcKUX CBOMCTB TeN: (HOPMYITUPOBATH TPOBEPSIEMbIC MPEIONI0KECHHUS,
coOHMpaTh YCTAHOBKY M3 MPEITI0KEHHOTO 000pYy10BaHUS, 3aIIUCHIBATh XOJ]
OmbITa U POPMYTUPOBATH BHIBO/IBI;

BBITOJIHATh MPSIMBIE HW3MEPEHUSI PACCTOSIHUA, BPEMEHHU, MAacChl Tela,
00béMa, CHJIBI W TEMIEpaTypbl C MCIOJB30BAHHUEM aHAJIOTOBBIX U
uPpoBBIX TMPUOOPOB, 3alUCHIBATh ITOKAa3aHUS NPUOOPOB ¢ YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
JPYroil C UCIOJb30BAHUEM INIPSAMBIX HM3MEPEHUNU (3aBUCUMOCTH ITYTH
PaBHOMEPHO JABMKYILETOCA TeJla OT BPEMEHHM JIBU>KEHUSI T€J1a, CUJIbI TPEHUS
CKOJIbXKEHUsI OT Beca Teja, KadecTBa OOpabOTKH IMOBEPXHOCTEU Tel M
HE3aBUCHUMOCTH CWJIbl TPEHUS OT IUIOLIAANA CONMPUKOCHOBEHUS TEJ, CUJIBI
YIPYTrOCTH OT YJUIMHEHHUS MPYXKUHBI, BBITAIKHUBAIOMIECH CHIIBI OT 00BbEMa
MOrPYKEHHOM YaCTH TeJja U OT IJIOTHOCTH KHUJKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJa, OT TJIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJ0, yCIOBHUMN
IJIaBaHUsSl TEJ, YCJIOBUN pPaBHOBECHUSI pblyara M OJIOKOB), y4acTBOBaThb B
IUIAHUPOBAHUM  YYEOHOTO WCCICIOBAHUSA, COOMpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHUs, CIeays IpeUIoKCHHOMY IUIaHy, (pUKCHpOBaTh
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX BEJIMYMH B BHUJIC
MPEUIOKEHHBIX TaONUI] U TpapUKOB, JENaTh BBIBOABI MO pe3yJbTaTam
WCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHBIE H3MEpPEeHHS (U3UYECKHX BEJIMYHUH (TJIOTHOCTH
BEIIECTBA KUIKOCTU U TBEPIOTO TEJA, CUJIa TPEHUS CKOJIbXKEHUS, IABIICHUE
BO3/lyXd, BBITAJKUBAIOIIAS CHJIA, JECUCTBYIOIIAs Ha IMOrPYKEHHOE B
KUIKOCTh  Telo, KOA(D(HUIIMEHT IOJE3HOr0  JEHWCTBUS  IIPOCTBIX
MEXaHHU3MOB), CIIeJlysl MPEIT0KEHHON WHCTPYKIIMU: TPHU BBITTOJTHEHUU



U3MEpPEHUl CcoOMpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY U BBIYHCIATH
3HaY€HHE UCKOMOI BEJINYMHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000opyIO0BaHUEM;

yKa3bIBaTh MPUHIUIBI JAEHCTBUS NMPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChbl, TEPMOMETP, AMHAMOMETP, COOOILIAIOLIUECS COCYJbl, OapoMmeTp,
pBIYar, TOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOl Ha UX oOmucaHus (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOI HACOC, apEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOMCTBAX (DU3UUECKUX SIBICHUI U HEOOXOUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALUMIO O  IpHUMEpax)
MPAaKTHYECKOTO HCIOIB30BaHUsl (DU3MUECKUX 3HAHWN B IOBCEIHEBHOMN
KU3HU JUIs oOecrieyeHnss 0€30MacHOCTH NP OOpallleHnH ¢ NpubdopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUsI 310POBbS U COOJIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY KaloLlel cpee;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM TOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HaHUH M TYTEM CpPAaBHEHUS PA3UYHBIX HCTOYHUKOB BBIACIATH
MH(pOpPMAIIMIO, KOTOpas SIBISETCA NPOTHMBOPEUYMBOM WM MOXKET OBITh
HE0CTOBEPHOMU;

MCIIOJB30BaTh MPH BBHIMOJHEHUN YY€OHBIX 33aJaHUIl HAYYHO-MOMYJISIPHYIO
JaUTepaTypy (HPU3HUECKOTo COJAEpKaHUs, CIIPAaBOYHbIE MAaTEPUaJIbl, PECYpPCHI
cetu MHTepHeT, Bnaaerb nNpuéMaMU KOHCIIEKTHMPOBAHMUS TEKCTa,
npeodpazoBanust HHGOPMAIIMU U3 OJTHOU 3HAKOBOM CHUCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE M YCTHBIE COOOILIECHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOoJuYHO J1e]aTh KpaTKue COOOLIEHMsI O pe3yJibTaTaX MPOEKTOB WU
y4e0HBIX HCCIENOBAHUM, MIPH ATOM TPaMOTHO WCIOJB30BaTh M3yYEHHBIN
NOHATUWHBIN anmapaT Kypca (M3HKH, COMPOBOXKAATH BBICTYIUICHUE
MIPE3EHTAIUEN;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB U HCCIECJOBAHMN paclpeaesiTh
00s3aHHOCTH B TpyMNe€ B COOTBETCTBUM C IMOCTaBJICHHBIMHU 3aJadyaMu,
CIIEIUTh 3a BBIIIOJHEHHEM IUIAHA JEWCTBUM, aJEKBATHO OLIEHUBATH
COOCTBEHHBIH  BKJaA B  JEATENIbHOCTb  TIPYMIbI,  BBICTPAUBATh
KOMMYHHMKaTHUBHOE B3aMMOJIEHCTBHE, yUUTHIBasi MHEHUE OKPYKAIOIIHX.



K xonIty o0yuenus B 8 Kjacce mpeMeTHbIC PE3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

HCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TETUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALITUYECKUE U
amop(HBIE TeNa, HACHIIICHHBIM W HEHACHIICHHBIM TMap, BIAKHOCTH
BO3/AyXa, TeMIeparypa, BHYTPCHHSII DHEpPrusi, TEIUIOBON JBUTraTEllb,
AJIEMEHTAPHBIN AJIEKTPUUECKUH 3apsif, ICKTPUUECKOE M0JIe, POBOJHUKH U
TUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
paznuyath SBJICHUS (TEIUIOBOE PACIIMPEHUE W CXKaTue, TeIulonepenaya,
TEIUIOBOE PaBHOBECHE, CMayMBaHUE, KallWIJISPHbBIC SBJICHUS, UCIIAPECHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTauiM3anus (OTBEpIEBaHUE), KHUIIEHUE,
Teronepeaaya (TerIoNpPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs T, B3aUMOJICUCTBUE 3apsAJI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICUCTBUE MArHUTOB, JICHCTBUE
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsT UHIYKITUS)
[0 OINWCAHWID MX XapaKTEPHBIX CBONCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh IMPOSBIICHHE W3YYCHHBIX (U3UYECKUX  SBJICHUH B
OKpY’)XKalollleM MHUpe, B TOM 4Yucie (U3UYECKHE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSDKEHHWE U KANWUIAPHBIE SIBIEHUS B MPUPOJIE,
KpUCTAJUIbI B mpupoje, uziydeHue ComnHua, 3aMmep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, AJICKTPUUSCKUE
SBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Aper( Mo COB, pOJIb MATHUTHOT'O MOJS IS )KM3HU Ha 3eMIle,
MOJISIPHOE CHUSHUE, IMPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UIECKUX
SIBIICHUI;

OMUCHIBATh U3yYEHHBIE CBOMCTBA TEJI U (PU3HYECKUE SIBJICHUS, UCTIOIb3Ys
bu3nYecKue BEIUYHMHBI (TEMIIEpaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOTHI, YJEJbHAg TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAas TEIIOTa
IJIaBJICHUSI, YyJEJbHAas TeIUIoTa IMapooOpa3oBaHUsl, yJAeJbHAas TeIioTa
CropaHusi TOIUIMBA, KOA(DPUIMEHT MOJE3HOTO JEHCTBUS TEIJIOBOM
MaIllUHbI, OTHOCUTEIIbHAS BIIA)KHOCTh BO3/1yXa, dJIEKTPUUECKUI 3apsi/l, CHIIa
TOKa, DJJIEKTPUYECKOE HAIpsIKEHUE, CONPOTUBJIIEHHWE MPOBOJHHUKA,
yIEIbHOE COMPOTUBIICHHUE BEIIECTBA, pad0Ta U MOITHOCTH JIEKTPUIECKOTO
TOKa), MpPU ONUCAHUM MPABUIBHO TPAKTOBATh (PUBUYECKUM CMBICI
MCIIOJIb3yEMbIX BEJIMYUH, 0003HAUCHUS U €UHUIIBI (U3UUECKUX BEIUYHH,
HaxoJUTh (HOPMYJIBI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIUYHHY C



APYTUMHU BEJIUYUHAMH, CTPOUTH TpadUKH HU3YYEHHBIX 3aBUCUMOCTEN
($u3nYECKUX BEJITUYNH;

XapaKTepu30BaTh CBOWCTBA TN, (PU3MYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOpHH
CTPOEHUS BEILECTBA, NMPUHLHUII CYNEPHO3ULIUU NOoJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma JJis yyacTKa LeH, 3aKOH
Jxoyns—Jlennua, 3aK0OH COXpaHEHUs SHEPTUH, TPU 3TOM JJaBaTh CIOBECHYIO
(OpMyYIUPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBSCHATh (PU3NYECKUE MPOLECCHl U CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud NPAKTUKOOPHUEHTHPOBAHHOIO XApPAKTepa: BBIABIATH
MPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JIOrHYecKux
iaroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUU,
bu3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacuéTHble 3aJadyd B 2—3 JEWCTBUS, HUCIOJIB3Yysl 3aKOHBl U
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BETWYMHBI: Ha OCHOBE aHalu3a
YCIIOBHS 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX JUIsl pEeHIeHHs] 3a/Jayd, BBIOUPATh 3aKOHBI M (POPMYJIBL,
HEoOXOoJuMble Al €€ pelIeHUs, IPOBOAUTH PACUETHI U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BEIMUYHUHbBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PEIIHUTh MPU T[TOMOIIH
bu3nYeCKUX METO/OB, HCIONb3Yysl OMUCAHHE HCCIEIOBaHUS, BBIACIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLICHUBATh IPABWIBHOCTh IOpsAJKa
MIPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBOJbL;

MPOBOJUTH OMNbBITHI IO HAOMIOJEHUIO (PU3NYECKUX SIBICHUN WU
¢bu3nyeCKUX CBOWCTB TN (KaNMWUISIPHBIC SIBICHHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3yXa OT €ro 00béMa, TeMIeparypbl, CKOPOCTH IpoLEecca OCTbIBAHUS U
HarpeBaHWs TMpU U3IYYEHHH OT LBETa HU3Tydarollen (MOrJIOMIAroIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJbI OT TEMIEPATYpPbl KUAKOCTH U
IVIOAAN €€ TOBEPXHOCTH, DJIEKTpU3alMs Tel M B3aUMOJCHCTBHE
NIEKTPUYECKUX  3aps/ioB, B3aUMOJEWCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3yallM3allisl MAarHUTHBIX TIOJIed TOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO MOJS HAa MPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHMTA,
CBOMCTBA 3JEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (OPMYJIUPOBATH
IpOBEpsiEMbIE MPEANIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH X0/ ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;
BBINIOJIHATD MPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIbHON BIAXKHOCTU
BO3/lyXd, CHJIBl TOKA, HANpPSDKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpoOB M JaTUYMKOB (PU3MUECKUX BEIUYMH, CPABHUBATh PE3YJIbTAaThl
HU3MEPEHUH ¢ y4€TOM 3aJJaHHON a0COJIFOTHOMN MOTPEITHOCTH;



MPOBOANUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIUUUHBI OT
Ipyrod ¢ HCHOJB30BAaHHEM MPSIMBIX HM3MEPEHHl  (3aBUCHUMOCTH
COTMIPOTUBIICHUSI TPOBOJHWKA OT €ro JUIMHBI, IUIOMIAAW TOMEPEYHOTO
CEUEHUs U YAECTBHOTO COMPOTUBIICHHS BEIIECTBA MPOBOJHUKA, CHUIIBI TOKA,
UAYUIET0 4epe3 IMPOBOAHMK, OT HANpsHXKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATEIBHOIO M MapaJyieIbHOTO  COEIMHEHHM
MPOBOJHMUKOB): TUIAHUPOBATh WCCIICIOBAaHUE, COOUpPATh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUS, CIEIysl MPEeIIoKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yJIbTaThl MOJYUYEHHOM 3aBUCUMOCTH B BHJI€ TaOIMI U TpadUKOB, 1€TaTh
BBIBOJIBI TIO PE3yJIbTaTaM HCCIIEIOBAHUS;

NPOBOJNTH KOCBEHHBIC HU3MEpeHHs (PHU3NYEeCKHX BeMWYuH (yAenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBJICHHE TMPOBOJHWKA, paboTra u
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKA): IUIAHMPOBATh H3MEPEHMsI, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEUIOKEHHON MHCTPYKIUHU, U
BBIUUCIISTH 3HAUCHNE BETMUUHBL

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
00opyT0BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI JACHCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM UHKCIIE: CUCTEMA
OTOTUICHUSI JOMOB, TUTPOMETD, MapoBasi TypOrHa, aMIIepMETp, BOIBTMETP,
CUETUMK HJIEKTPUUYECKOW SHEPruu, 3JIEKTPOOCBETUTENbHbIE NPUOOPHI,
HarpeBaTelibHbIE  AJIEKTPOnpuOOpbl  (IpUMEpbI),  JJIEKTPUUECKHE
MPEIOXPAHUTEIH, SJIEKTPOMArHUT, AIEKTPOABUTATENh IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHUA O CBOMCTBaX (U3WYECKUX SBICHHM M HEOOXOAMMBIE
¢buznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTETbHBIC
npUOOPHI IO CXEMaM U CXEMaTHUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO CTOPaHUA,
AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKUX LEenel ¢
MOCJIEIOBATEIBHBIM M TTAPAJIJICIIbHBIM COSMHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYCHHSI SJIEMEHTOB AJIEKTPUIECKHUX IETIEH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
INPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEIHEBHOM
KU3HM sl obecrieueHus: 0€30MacHOCTH MIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUUYECKUMHU YCTPOUCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO TTOBEJCHHS B OKPY KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK WH(pOpMauu (PU3NYECKOTO COJACPKAHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM © TYTEM CpaBHEHUS



JOTOJIHUTENBHBIX UCTOYHUKOB BBIEIATH HH(OPMALIMIO, KOTOpas SIBJIAETCS
IPOTUBOPEUUBON MIM MOXKET OBITh HETOCTOBEPHOI;

MCIOJIb30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3alaHUi HAYUYHO-TIOMYJISIPHYIO
JIUTEPATYPY (PU3UUECKOTO COJAEPKAHMS, CIIPABOYHBIE MATEPHUAJIBI, PECYPCHI
cetu MHrepHer, Bianerb npu€MaMH KOHCIEKTUPOBAHUS  TEKCTAa,
npeobpazoBaHusi HHGPOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE M KpaTKUE YCTHbBIE COOOILECHHUS,
o0o6miass uHGOpPMALMIO U3 HECKOJBbKHUX HMCTOUYHUKOB (DU3UYECKOTO
COJEp)KaHUs, B TOM 4YHUCJIE€ MyOJIMYHO NPEICTABIATH PE3YIbTAaThI
IIPOCKTHON WJIU HUCCIEAOBATEIbCKOU IEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (QuU3uKH,
CONIPOBOK/JIAaTh BBICTYIUICHUE MPE3CHTALNEN;

IpU BBINOJHEHUN YYEOHBIX MPOEKTOB W UCCIENOBaHMNA (PU3MUECKUX
IPOLIECCOB paclpeAesiTh OO0S3aHHOCTM B TPYINIE B COOTBETCTBUM C
ITOCTABJICHHBIMM 33J]a4aMH, CJIEIUTh 3a BBINIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJ€KBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIBHOCTD IPYIIIBI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJIEUCTBHUE,
IPOSIBIISSl TOTOBHOCTH pa3periarh KOH(IUKTHL.

K koHniry o0yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh IOHATHSA: CHCTEMa OTCY€Ta, MaTepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOr0 ABMXKEHHU, Nedopmanus
(ympyrasi, mjaacTU4eckasi), TpPEHHE, LIEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LHEHTP TSHKECTHU TBEPAOTO Tella, paBHOBECUE, MEXaHMUECKHE KoJjeOaHus U
BOJIHBI, 3BYK, HH(PPa3BYK U YIbTPa3BYK, JJIEKTPOMArHUTHbIE BOJIHBI, ILIKAJIa
ANEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aJbHO30PKOCTbD,
CHEKTPhl UCIYCKAaHUs M MOTJOIIEHU, aibda, OeTa- U raMmma-u3aydeHus,
W30TOIIBI, IAEPHAS] SJHEPIeTUKA;

pa3nuuaTh SIBICHUSA (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE ABWXEHHE, CBOOOAHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBHIKEHUE 10 OKPY’KHOCTH, B3aMMOJICHCTBHE
TeJ, peakTUBHOE ABI)KEHHE, KojeOaTelbHOEe IBMKEHHE (3aTyXarollue U
BBIHYK/ICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBM)KEHUE, OTPaKEHUE
3ByKa, NPSMOJIMHENHOE pacCHpOCTPAHEHUE, OTPAKEHUE U IPEIOMIICHUE
CBETa, IIOJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, Pa3JIOKEHUE OEJIOro CBETa B
CHEKTP M CJOXKEHUE CHEKTPAIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa



W3JIy4YEHUs) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PHU3UYECKOE SBIICHHE;

pacrio3HaBaTh MPOSIBIICHUE U3YUYECHHBIX (DU3UYECKUX  SBJICHUN B
OKpYy’XaromeM Mupe (B TOM uuciie (pu3nueckue SBJICHUS B TMPUPOJE:
MIPUJIMBBI U OTJIMBBI, JBUKEHUE TJIaHET COJTHEYHON CUCTEMbI, PEAaKTUBHOE
JIBW)KEHUE IKUBBIX OPTraHU3MOB, BOCHPUSATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPACEHNE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[B€Ta Tel,
ONTUYECKUE SIBJICHUS B NPUPOJE, OMOJIOTMYECKOE NEUCTBUE BHUIMMOTO,
yIbTPadHOICTOBOTO W PEHTTCHOBCKOIO HM3JIYyYCHHH, €CTECTBEHHBIN
paguoaKTUBHBIN (DOH, KOCMHUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3JIyUEHHUE
MPUPOIAHBIX MHUHEPAIOB, JEHUCTBUE PAJUOAKTUBHBIX H3IYy4YEHUU HaA
OpraHu3M YeJIOBEKAa), MPHU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (IMpHU3HAKH) (HU3UICCKHUX
SIBJICHUH;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTIOIb3Ys
(¢uznyeckre BENMYMHBI (CpPEIHSSI M MIHOBEHHAass CKOPOCTh Tella IpHu
HEpaBHOMEPHOM JBHXCHUH, YCKOPEHHE, NEPEMEIICHUE, IMyTh, YTJIOBas
CKOpPOCTb, CWJIa TPEHHUs, CHJIa YIPYTOCTH, CHUJIa TSKECTH, YCKOPEHUE
CBOOOJIHOTO TaJICHHs, BEC TeJla, HMIYJbC TeJla, HMITYJIbC CHIIHI,
MexaHuueckas paboTa M MOIIHOCTb, MOTEHIMANbHAS DJHEPrusi Tena,
MOJIHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTHUS CHKATOU
MPYKWUHbI, KHHETUYECKas YHEPTUs, MOJIHASI MEXaHUUECKAasl SHEPTUsl, IEPUO/T
M YacToTa KojeOaHuM, JAJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBETa, IIOKa3aTelb MPEIOMJICHUS Cpelibl), MPU OMNHUCAHUU
MPaBWJIBHO TPaKTOBaTh (U3HUYCCKHH CMBICI HCIIOJIB3YEMbIX BEIWYHH,
0003Ha4YCHUSI W E€AUHUIIBI (U3UYECKUX BEJIWYWH, HAXOJUTh (POPMYIJIBI,
CBSI3bIBAIOIINE JJAHHYIO (DU3NYECKYI0 BEJIMUUHY C JPYTMMH BEJIUYUHAMH,
CTPOUTH IpapUKy U3yYEHHBIX 3aBUCUMOCTEN (U3UYECKUX BEJIMUUH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYCCKHE SBJICHUS W TIPOIECCHI,
WCMOJIb3ysl 3aKOH COXPAaHEHMsSI SHEPryuu, 3aKOH BCEMHUPHOIO TATOTEHHS,
MPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIUI OTHOCUTEJIbHOCTH [‘amues,
3aKOHbI HBIOTOHA, 3aKOH COXPaHEHHSI UMITYJIbCA, 3aKOHBI OTPAXEHHUS U
MPEJIOMJIEHHST CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YHUCEI
MpU SJAEPHBIX PEaKIUAX, MPH 3TOM JaBaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M 3aMUCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PUBMYECKHUE MPOLIECChl U CBOMCTBA T, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPAKTUKOOPHUEHTUPOBAHHOIO XapaKTEpa: BBISBIATH
MPUIUHHO-CJICJICTBEHHBIE CBSI3H, CTPOUTHh OOBICHEHHE U3 2—3 JIOTHYECKUX



[1aroB ¢ OMOpod Ha 2—3 W3YyYEHHBIX CBONCTBA (PU3WYECKUX SIBIICHU,
(buU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3a/1a4u (OMUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHIN),
UCIIOJIb3YsI 3aKOHBI U JOPMYJIbI, CBSA3BIBAIOIINE (PU3UUECKHUE BEIIMUMHBI: HA
OCHOBE aHAJIW3a YCJIOBUS 33Ja4y 3alIMChIBAaTh KPATKOE YCIOBUE, BBISBISATh
HEJIOCTAIOIINE WU U30BITOYHBIC JaHHBIEC, BEIOMPATH 3aKOHBI U (HOPMYJIbI,
HEOOXOAMMbIE JJIi PELIEHUs, TNPOBOAUTH pacy€Tbl M OLEHUBATH
PEANMCTUYHOCTh TIOJYYEHHOI'O 3HAYCHHSI (PU3NYECKON BETUUNHBL;
pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXXHO pEHIMTh MPU MOMOIIU
(bu3MYEeCKUX METOJOB, HCIOJIb3ysl OMHCAHUE HCCIIEOBAHUS, BBIICIATH
MpPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBAaTh MPABWIBHOCTh MOpSAJIKA
NIPOBEICHUSI  UCCIEIOBAaHUsA, JIeaTh  BbIBOAbL, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U OIBITOB;

MPOBOJUTh OMBITHI 1O HAOMIOJNEHUIO (PU3MYECKUX SBICHUN WU
¢u3nUecKkux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUsl PHEPruu, 3aBUCUMOCTb Mepuofa KoJeOaHWW MPYKUHHOIO
MasTHHKA OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTY/IbI MAJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE pacpoCTpaHEeHUE CBETA,
pasnokeHue Oenoro CBeTa B CIEKTpP, U3YUEHUE CBOWMCTB M300pakKeHUs B
IUIOCKOM 3€pKalle M CBOWCTB HM300pakeHHsI MpeAMeTa B coOMparolen
JAUH3e, HaAOJIOJEHHE CIUIOIIHBIX W JMHEWYaThIX CHEKTPOB H3IIydeHUs):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY H3 HM30BITOYHOTO Habopa
000pyI0BaHUsl, OMUCHIBATH XOJ1 OMBITA U €r0 PE3YJbTAThI, (POPMYITUPOBATH
BBIBOJIBL;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpeaenss
CpellHee 3HA4YeHHEe U3MepAeMON BeNIMUYMHBI ((OKYCHOE pacCTOSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(u3MepuTenbHOro Npudopa);

IPOBOANTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (U3MYECKUX BEJIMYUH C
MCITIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU MIPU
PaBHOYCKOPEHHOM JIBIJKEHMHM 0€3 HadyallbHOM CKOpPOCTH, THepuoja
KOJIEOAHMM MaTeMaTHYeCKOr0 MasATHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yIila OTPaK€HUs CBETA OT yIJla MAJEHUs W yria IPeIOMJIEHHUS OT yIJIa
najieHus1): IUJIAHUPOBAaTh HCCIEAOBAHHE, CaMOCTOATENBHO COOMpATh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCUMOCTH
(¢bu3nYeCcKUX BEIWYUH B BHUAE TaOJIUIl U TpadUKOB, JeiaTh BBIBOJBI MO
pe3ynbTaTam MCCIIEJOBAHUS;

MPOBOJIUTh KOCBEHHBbIE HW3MEPEHUs] (PU3MYECKUX BEIWYUH (CpeaHsis
CKOPOCTb ¥ YCKOPEHUE TeJla IIPU PaBHOYCKOPEHHOM JIBHXKEHHH, YCKOPEHUE



CBOOOJHOTO MaAeHUs, KECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHU4ecKass paboTa M MOIIHOCTb, 4YacTOTa WM MEPHOJ
KOoJIe0aHUl MaTeMaTH4YeCKOrO0 W TPYKUHHOTO MASTHHUKOB, ONTHYECKAs
CWIa coOMparolled JMH3bI, pPAAUOAKTUBHBIA (QOH): IUIAaHUPOBATH
U3MEpEeHHs, CcOOUpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH
U3MEPEHMs, CIeAysl MPEIIOKEHHOW HHCTPYKLWHU, BBIUUCISATH 3HAUYEHUE
BEJIMYMHBI M aHAJM3UPOBATH MOyYEHHBIE PE3YJIBTAThI C YIETOM 3aJaHHON
IIOTPELIHOCTY U3MEPEHN;

coOJII01aTh MIpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1abopaTOpPHBIM
00opy/10BaHUEM;

pa3nuuaTh OCHOBHBIC TPU3HAKU W3YUYEHHBIX (PHU3UUIECKUX MOJICIICH:
MaTepuaigbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKasl JIMH3a, JIaHeTapHas MOJEIb aTOMa, HyKJIOHHAs! MOJIEJIb
aTOMHOTO s171pa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OMucaHus (B TOM YHCIE:
CHHUIOMETp, OATUYUKH TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oroanmnapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3WYECKUX SBJICHUH M  HEOOXOoAuMble (pU3MUecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH HW3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, H3MEPUTETHHBIX TPUOOPOB U TEXHOJIOTHYECKHX MPOILIECCOB MPH
pelieHnr  y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl IJiA
MOCTPOCHHUS N300paKeHH B IMJIOCKOM 3epKajie U coOuparoiiei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
MPAaKTHYECKOTO HCIONIB30BaHUsl (DU3MUECKUX 3HAHWN B IMOBCETHEBHOMN
KHU3HU s obecriedeHnst 0€30MacHOCTU MpH OOparieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUsI 3I0POBbs U COOJIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKpYIKaloLEel cpee;

OCYIIECTBIATh TOUCK HHPOpMAIMK  (QUINIECKOTO COACPKAHHUS B
HuTepHeTre, caMOCTOATENBHO (OPMYIIUPYS MOUCKOBBIN 3aMpOC, HAXOIUTH
MYTH ONpeeNIeHUs] JOCTOBEPHOCTH IMOJy4€HHON MH(OpMalM1 Ha OCHOBE
MMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB;

MCTION30BaTh MPH BBIMOJHEHWN YY€OHBIX 33JaHU HAyYHO-MOMYJISIPHYIO
JaUTEepaTypy (HPU3HUECKOTO COAEPIKAHUS, CIIPABOYHBIE MAaTEPUAJIbl, PECYpPCHI
cetu MuTepHer, BnaaeTb nNpuéMaMud KOHCIIEKTHPOBAHHUS TEKCTa,
npeobpazoBaHusi HHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHbIC MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAIIMU W3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KaHMS,
myOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON MJIM UCCIIEI0BATENbCKON
NEATEIBHOCTH, MNPU OTOM TIPaMOTHO  HCIOJb30BaTh  W3YYEHHBIN
MOHATUUHBIM amnmapar W3ydyaeMoro paszfiena (U3NKH U COMPOBOXKIATH
BBICTYIIJICHUE TMpPE3eHTAalMe C y4€TOM OCOOCHHOCTEH ayauTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4yecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM pPOBbLIE)
Konrpoibusie | IlpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3znen 1. ®usuka u e€ posib B IO3HAHUHU OKPY KAKOLIEro MUpa
1.1 ®du3Mka - HayKa 0 IpUpoae 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 DU3NYECKUE BETUYNHBI 2 1 https://m.edsoo.ru/UDCTC8RJD
1.3 EcrecTBeHHOHAY4YHBI METO/T TO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazgeny 6
Pa3pnen 2. IlepBoHayajbHbIE CBEICHUS 0 CTPOCHHMH BelleCcTBA
2.1 CrpoeHue BemiecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHUE U B3aUMOJICHCTBUE YaCTH
2.2 A A i 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEILECTBA
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 https://m.eds00.ru/ONOV1XY1K
Hroro no pazgeny 5
Paznen 3. /IBu:keHUe U B3anMoAeiicTBHE TeJl
3.1 MexaHndeckoe JBHKEHUE https://m.edsoo.ru/SFPMEBWOK
3.2 Huepuus, Macca, mI0THOCTh 4 1 https://m.edsoo.ru/GXPU4MTSP
33 Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazgeny 21

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTENH U ra3oB



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/UDCTC8RJD

Hasnenue. [lepenaya naBnenus

4.1 TBEPABIMH TEJIAMU, KUIKOCTIMU U 3 https://m.edsoo.ru/X0DW367P2
razamMu
4.2 JlaBlieHME KUIKOCTH https:/m.edsoo.ru/2MVXZ0K14
4.3 ATMOcCdepHOe TaBICHHE 6 https://m.edso0.ru/T7134SXNO
4.4 I[eHCTBITI_e RIIKOCTH 1 rasa Ha 7 3 https://m.edso0o0.ru/NFE60Y 8NK
NOTpYy>KEHHOE B HUX TEJIO
Hroro no pazgeny 21
Paszgea S. Pabora u MOIIHOCTH. JHEPrus
5.1 PabGora 1 MomHOCTE 1 https://m.edsoo.ru/75LMREDY 1
5.2 IIpocTeie MexaHU3MBI 1 https://m.edso00.ru/504NQXK X9
53 MexaHuyeckas DQHEpIrus 4 1 https://m.edsoo.ru/G30454EMT
Ntoro no pazaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 63 12

[NPOT'PAMME



https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/X0DW367P2

8 KUIACC

KoanuyecTBo yacoB

HaumeHoBaHue pa3/iejioB U TeEM

duekTpoHHbIe (LM pPOBbLIE)

Ne n/m Kontpoabnbie | IlpakTuueckue
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Paszgea 1. TensioBble siBJIeHUA
1.1 Ctpoenue u CBOMCTBa BEIIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TerutoBble IpoLecchl 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pazgeny 28
Pa3zgea 2. diiekTpryeckre U MArHUTHbIE SIBJICHUS
DneKTpuyecKue 3a . 3apske e
2.1 P pS\I’I[I)I PIUKCHHDL 7 1 https://m.edsoo.ru/R4QORCTQ4
TeJla ¥ MX B3aUMOJICHCTBUE
2.2 IToCTOsIHHBIN 2IIEKTPUYECKUNA TOK 20 2 7 https://m.edsoo.ru/PBOQBOWS2B
2.3 MarHuTHsbI€ SIBJICHUS 1 1.5 https://m.edsoo.ru/BULAFRBRA
24 DJIEKTPOMArHuTHAsT MHY KM https://m.edsoo.ru/7QODSEL15
Hroro no pazgeny 37
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[TPOTPAMME



https://m.edsoo.ru/7QOD8EL15
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R8QZNCIPM

9 KUIIACC

HaumeHoBaHMe pa3/iejioB U TeEM

KoaunuecTBo yacoB

dyieKTpoHHbIE (LM pOBbLIE)

Ne n/m Kontpoabubl | IlpakTuueckue
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
e padoThI padoThI
Pazgea 1. Mexannuyeckue siBJIeHUSA
Mexanudeckoe ABHUKEHHUE U CTIOCOObBI
1.1 A 10 1 https://m.edsoo.rt/CEOGHRGTL
€ro omucaHus
1.2 B3aumoneicreue ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPaHEHUsI 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazgeny 40
Pa3nen 2. Mexanuveckue K0J1e0aHUSA U BOJTHBI
2.1 Mexanudeckue KojaebaHus 7 3 https://m.edsoo.ru/SS5VIGSAI3
2.2 MexaHnueckue BOJIHBL. 3BYK 1 3 https://m.edsoo.ru/DHIJG8AS0
Hroro no pazgeny 15
Pa3zgea 3. DiieKTPOMArHUTHOE 1MOJI€ M 3JIEKTPOMArHUTHbIE BOJIHbI
DNEeKTPOMArHUTHOE TOJIE U
3.1 P 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMATrHUTHBIE BOJIHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe sIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3b! U onTUYECKHE TPUOOPHI https://m.edsoo.ru/20WNYKRX1
43 PasnoxeHnue 6enoro ceera B CHEKTP 2 https://m.edsoo0.ru/2Z5AHODTO



https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/CEOGHRGTL

Hroro no pazgeny

15

Pa3nen 5. KBanroBble siBJIeHUA

"
5.1 CyCKAtHe 1 orotente caeta 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CrpoeHue aTOMHOTrO s1pa 1 https://m.edsoo.ru/U3SWX2R6IB
5.3 S nepHbie peakuu 1 https://m.edsoo.rut/TMMVY9VSF
Hroro no pazgeny 17
Paspnen 6. [loBTOpUTEIBbHO-000011IaK0 NI MOYJIb
I1 000
6.1 OBTOPEHTE 1 0OODIIEHHE Coneparit 9 2 https://m.edsoo.ru/JKQOXVISBE
Kypca ¢pu3uku 3a 7-9 xnacc
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME



https://m.edsoo.ru/JKQXVJ8BE
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/BK5E4AQQ8

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTtposabHble
padoThI

IIpakTH4eckune
padoThbI

Jlara
U3yYeHUs

DJIeKTpPOHHbIe N (ppoBbIE
o0pa3oBaTe/bHbIE PecypChl

®dusnka — Hayka o IPUPOJIE.
SIBreHUs IPUPOJIBI.
Pu3ndecKue sIBICHUS

https://m.edsoo.ru/35YPBIW5K

MCXaHI/I‘IeCKI/Ie, TCIIJIOBBIC,
QJICKTPHUYCCKNEC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SIBJICHUS

https://m.edsoo.ru/I16U53L6H

dusnueckue BETUYNHBI U UX
U3MepeHue

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

Ypok-uccienoBanue
"U3mepenune Temneparypsl npu
MOMOIIH KUAKOCTHOTO
TEPMOMETpA U AaTYUKa
TeMIiepaTyps!"

https://m.edso0o.ru/VOGCNKIIMP

Kak ¢usuka u npyrue
€CTECTBEHHbIC HAYKH U3Yy4aroT
IPUPOLY.
EcTecTBEeHHOHAY4YHBIN METO/
no3HaHus. Onucanue
(bu3nYeCcKuX SBJICHUH C
OMOIILIO MOJeei

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

Ypok-uccienoBaHue
"[IpoBepka rMmoTe3bl:

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



https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/35YPBIW5K

JIAIBHOCTH MOJIETA [IAPHKA,
MyIIEHHOTO TOPU30HTAIIBHO,
TeM OOJIbIIIEe, YeM OOJIbIIIE
BbICOTA ITycKa"

Crtpoenue BemiecTBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/FSPU40LYR

JIBM>KeHME YacTHUIl BEUIECTBA

https://m.edsoo.ru/HQ31SN1F3

Vpok-uccnenoanue « ObIThI
10 HaOJFO/ICHUIO TEIIOBOTO
pPaCIIMPEHHUS Ta30BY

https://m.edsoo.ru/FT87UNTLS

10

AFpel"aTHBIe COCTOAHUA
BCIICCTBA

https://m.edsoo.ru/STRDWACXM

11

B3anmocBsa3b MexIy
CBOMCTBAaMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M UX
ATOMHOMOJIEKYJISIPHBIM
crpoerreM. OcOOEHHOCTH
arperaTHbhIX COCTOSTHUI BOJIBI

https://m.edsoo.ru/AWMI1DBI48

12

MexaHnuyeckoe IBIKCHHUE.
PaBHOMepHOE U
HEpPaBHOMEPHOE JIBH)KCHHE

https://m.edsoo.ru/3W6CCIHB1

13

Cxkopoctb. Enunuiiel ckopoctu

https://m.edsoo0.ru/29GPTJAKL

14

Pacuer nmytu u BpemeHn
JIBUKEHUS

https://m.edsoo.ru/PVHMNWAUA

15

WNuepuus. 3aKkoH MHEPLIMH.
BzauMoaencTBue TEI Kak
MIPUYMHA U3MEHEHUSI CKOPOCTH

https://m.edsoo.ru/KX5510IBX



https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/F5PU4OLYR

JABMXKXCHUA TCJI

16

IInmotHOCTE BeliecTBa. Pacuer
Macchl 1 00bEMa TeJIa Mo €ro
[UIOTHOCTH

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

17

JlabopaTtopHnast pabota
«Onpenenenue MWIOTHOCTU
TBEPIOTO TEJIa»

https://m.edsoo.ru/OH22PX7CX

18

Pemenue 3amau no teme
"[TimoTHOCTH BemecTsa"

https://m.eds00.ru/5SO0DYVYG49

19

Cuna Kak xapakTepucTHKa
B3aumoieiicteus Ten. Cuna
ynpyrocty. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTopHnast pabota
«3yueHne 3aBUCUMOCTH
pacTspxeHus (aedopMarvm)
MPYKUHBI OT IPUII0KEHHOM
CHUJIBD»

https://m.edsoo.ru/PXXW6DHXE

21

SBinenue taroreuus. Cuiaa
TSKECTHA

https://m.edsoo.ru/OCWIXFNOE

22

CBs13b MEX]Ty CHIION TSKECTH U
Maccoii Tena. Bec Tena.
Pemrenue 3agau nmo teme "Cuia
TSOKECTH"

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

23

Cuna TsKecTH Ha Jpyrux
mIaHetax. Ouznyeckue
XapaKTEPUCTUKHU TJIAHET

https://m.edsoo.ru/IM2DOKYLI

24

I/IBMepeHI/Ie CHII. I[I/IHaMOMeTp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec tena. HeBecomocTh

https://m.edsoo.ru/UAOISQ8RE



https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/0S71X3DPS

26

CIi0’)keHHe ABYX CHII,
HaIpaBJICHHBIX O OJHOMN
npsiMoid. PaBHOIeHiCTBYO1IIAs
CHII

https://m.edsoo.ru/L6SNUZVZSY

27

Penrtenue 3amad mo teme
"PaBHOnelicTByrOMmAst cri'”

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKOJIbKEHUsI U TPEHUE
nokos. Tpenue B mpupoje u
TEXHUKE

https://m.edsoo.ru/TA1EOSMMH

29

JlaGoparopHas paboTa
«M3y4yeHne 3aBUCIMOCTH CHIIBI
TPEHUS CKOJIBKEHUS OT CUIIBI
JIABJICHUS U XapaKTepa
COIIPHUKACAIOIIUXCS
MMOBEPXHOCTEID

https://m.edsoo.ru/TAQP4B30A

30

Pemrenue 3agad Ha
OIIpEAEIICHUE
PaBHOJICUCTBYIOLIEH CUJIIBI

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

31

Pemrenwne 3aga4d mo Temam:
«Bec Tenay, «I'papuueckoe
n3zoopaxenue cuim», «CUIbD,
«PaBHOAEHCTBYIOIIAST CHIDY

https://m.edsoo.ru/T9V639RZF

32

KontponbsHas pabota o
TeMaM: «MexaHnuecKoe
JBIDKeHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I'padpmueckoe n3obpaxxeHue
cui, «CHITBD»

https://m.edsoo.ru/P4ROSWE4D



https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/L6SNUZVZ8

33

JaBnerune. CiocoOb1
YMEHBIIICHUS U YBEITUICHHUS
JTABJICHHS

https://m.edsoo0.ru/25TVM1FDL

34

JlaBenue ra3za. 3aBUCUMOCTD
JIaBJICHHMS Ta3a OoT 00bEMa,
TeMIepaTypsl

https://m.edsoo.ru/544YMX9OWR

35

Ilepenaya naBneHus: TBEPABIMU
TCJIaMHU, XKUAKOCTIMHU U
razamu. 3akoH [lackans

https://m.eds00.ru/CG5POSNWO

36

JlaBineHue B )XUJAKOCTH U rase,
BBI3BAHHOE JICHCTBUEM CHJIbI
TSIKECTH

https://m.edsoo.ru/K7T1219UC

37

Penrenue 3amau mo reme
«JlaBneHue B )KUJIKOCTH U Ta3e.
3akoH [lackansa»

https://m.edsoo.ru/UHHC5RB6W

38

Coo0marommecs: Cocyapl

https://m.edsoo.ru/7HDBMDHR?2

39

I'mnpaBnuyecknii mpecc

https://m.edsoo.ru/67X2LF396

40

Manomertpsl. [lopiineBoi
JKHJIKOCTHBINA HACOC

https://m.eds00.ru/5G846G7I8

41

AtMmocdepa 3emnu. [Ipuanabl
CyILIECTBOBAHUS BO3yILIHON
000J104KH 3eMIIH.
3aBUCHUMOCTh aTMOC(EepHOTO
JIABJICHUS OT BBICOTHI HaJl
YPOBHEM MOPSI

https://m.edsoo.ru/DRQ6ZPWI1M

42

Bec Boznmyxa. AtmochepHoe
JIaBJICHUC

https://m.edsoo.ru/PYRNEDISY

43

N3mepenne armocdepHoro

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



https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/25TVM1FDL

napienus. OnsIT Toppuuenau

44

3aBUCUMOCTb aTMOC(EPHOT0
JaBJICHHUS OT BBICOTBI HaJl
YPOBHEM MOPS

https://m.edsoo.ru/YWJFWMZI1J

45

bapomeTtp-anepoun.
ATMmoc(epHoe naBieHue Ha
PAa3JIMIHBIX BBICOTAX

https://m.edsoo.ru/ WBNXTP7GR

46

Pemenue 3anau no teme
"ATtmocdepHoe gaBneHue"”

https://m.edsoo.ru/YWVWLS5TA1

47

I[eﬁCTBHC KHUIKOCTHU M Ira3a Ha
IMOIrPY>KEHHOC B HUX TECJIO.
ApXI/IMCI[OBa CHhJia

https://m.edsoo.ru/SMG9FR466

48

JlaGopaTopHnast pabota
«Omnpenenenue
BBITAJIKMBAIOIIEH CHIIBL,
JICUCTBYIOILIEH HA TEJO,
MOTPYKEHHOE B KHUIKOCTh)

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

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH
Beca Teja B BOJIE OT 00bEMA
MOTPY>KEHHOH B KUAKOCTh
4acTH TeJa»

https://m.eds00.ru/OUOBGKKSW

50

[1naBanue Texa

https://m.edsoo.ru/UMAE9Q10Y

51

JlabopaTtopHnast pabota
"KoHcTpyupoBaHue apeomerpa
HJIN KOHCTPYUPOBAHUEC JIOAKHU
U ompezerneHue e€
rpy30MOaBEMHOCTH"

https://m.edsoo.ru/BGOVBS63P



https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWJFWMZIJ

52

Penrenue 3amad mo reMam:
«ITnaBanue cymos.
BosnyxomnnaBanuey,
«JlaByeHHe TBEPIBIX TE,
JKMIKOCTEH U ra3oBy

https://m.edsoo.ru/R7VHLA60Q

53

Mexanudeckas pabora

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

54

MormHocTts. EquHuiist
MOIITHOCTH

https://m.edsoo.ru/4UUXIHR 1X

55

VYpok-uccnenoranue "Pacuér
MOILIHOCTH, Pa3BUBAEMOM NIpU
noabEMeE 10 JieCTHHIIE"

https://m.edsoo0.ru/GDB065558

56

IIpocTeie MexaHu3MBbl. Peryar.
PaBHOBecue cui Ha pbluare

https://m.edsoo.ru/8YRUOUGS?2

57

KoHnTponbHas pabota 1o Teme
«/laByieHue TBEpIBIX TEI,
KHUJIKOCTEH U ra3oBy /
Bcepoccuiickas npoBepouHast
pabora

https://m.edsoo.rt/DWLOWQXQZ

58

PesepHbIii ypok. Pabora ¢
TeKcTaMu 1o Teme «JlaBieHue
TBEPABIX TEJ, KUAKOCTEH U
razoBy» / Becepoccuiickas
npoBepoyHas paborta

https://m.edsoo.ru/RFCSYBI9FS8

59

Pbruaru B TexHuke, ObITY U
npupoze. Jlaboparopras
pabora «lccnenoBanue
YCIIOBHIA PABHOBECHS PhIYara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3agay mo reme

https://m.edsoo0.ru/6AXDHFS8N



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/R7VHLA60Q

«YCc0BUA paBHOBECHS
pbIyara

61

Koad¢unuent nonesnoro
JNEUCTBUS MEeXaHNU3Ma.
JlaGopaTtopHnast pabota
«3mepenue KII/ HaknoHHOM
TUIOCKOCTH

0.5

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

62

Pemrenue 3agad mo reme
"Pabota, momnocts, KIT/1"

https://m.edsoo.ru/VF5XBQLVS

63

Mexanuyeckas dSHEprusl.
Kunernueckas u
NOTEHLUAIbHAS SHEPTUs

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

64

3aKOH COXpaHEHHUS
MEXaHUYECKOM sHepruu

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT 110 TEME
"IKCepuMEHTAIbHOE
oTpeIeTICHUE N3MCHECHHS
KUHETUYECKOMN U
MOTEHUIUATBHON YHEPTUH TIPH
CKaThIBAaHMH TeJa I10
HaKJIOHHOM INIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTponbhas pabota no teme
«PaboTa 1 MOIIIHOCTb.
DHeprus»

https://m.edsoo.ru/AECZ9T7EC

67

PesepBHblii ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHu4eckoe IBHKeHue"

https://m.edsoo.ru/MJJPGGSA3

68

PesepBHsIit ypok. Pabora ¢

https://m.edsoo.ru/XT2SMNZYM



https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/4AYEYZDMW

TekcTaMmu 1o teMme "Pabora.
MouHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

68

12

8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTH4eckun
e padoThI

JlaTa
U3yYeHHs

JJIeKTPOHHbIE HU(PPOBLIE
o0pa3oBaTejbHbIE Pecypchl

OCHOBHBIE TTOJIOKCHMS
MOJIEKYJIIPHO-KHHETUYECKOU
TEOPHH M UX OTIHITHBIE
MTOATBEPKICHUS

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

Macca u pazmep aTOMOB U
MOJIEKYJI

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEpIOro, JKUAKOTO U
razo000pa3HOro COCTOSTHUM
BEIIIECTBA

https://m.edsoo.ru/HVW3IWMRAS

OObsicHeHHE CBOMCTB
TBEPAOTO, )KUAKOTO U
ra3000pa3HOro COCTOSHUMN
BELIECTBA HA OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUHU

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

Kpucrannnueckue u
amopQHbIe Tena

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

CMmaunBanue u

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



https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/10BIEJ8GQ

KaIluUIIPHOCTb.
[ToBepXHOCTHOE HATSIKEHUE

TennoBoe pacmpeHue u
CoKaTHe

https://m.edsoo.ru/I3N3OKS8L

Temmneparypa. CBa3b
TEMIIEPaTypPbI CO CKOPOCTHIO
TCIIJIOBOT'O ABMIKXCHUSA YaCTHI]

https://m.edsoo.ru/5SXSV6F15B

BnyTtpennss sueprusi.
CnocoObl U3MEHEHUS
BHYTPEHHEN YHEPTUU

https://m.edsoo.ru/BBVCI9IMH6

10

Bunbl Temonepenaun

https://m.edsoo.ru/WF4J3070P

11

VYpok-koHpepeHus
"[IpakTrueckoe
HCIIOJIb30BaHUE TETIOBBIX
CBOICTB BeILIECTB U
MaTepUajoB B LIEJAX
sHeprocoepekeHus "

https://m.edsoo.ru/UU910QFZW

12

KonnuecTBO TEILIOTEI.
VYenpHas TEIIOEMKOCTD

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

13

YpaBHEHHE TEIIOBOTO
Oamanca. TermooOMeH u
TEIJIOBOE PAaBHOBECHE

https://m.edsoo0.ru/P52QUVQJE

14

JlabopaTtopHnast pabota
"UccnenoBanue siBEeHUS
TETI000MEHa TTpU
CMEIIMBAaHUU XOJOTHON U
ropsiueit Boas"

https://m.edsoo.ru/FR2ZN6NSGV

15

Pacuer xonuuecTBa TCIJIIOTHI,

https://m.edsoo.ru/JSMRATAPW



https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/I3N3OKS8L

HEOOXOAMMOr0 IS
HarpeBaHus Telia u
BBIJICTISIEMOTO UM TIPH
OXJIAXKICHUH

16

JlaGopaTtopHnast pabota
"OnpeneneHue yaeapHOU
TEIUIOEMKOCTH BelecTBa"

https://m.edsoo.ru/40IT1ZJAH

17

DHeprus TomuBa. Y iejabHas
TEIJIOTa CTOPAHUS

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

18

[LiaBnenue u oTBEpACBaHUE
KPUCTAJUIMYECKUX TEI.
VY nenpHas TeroTa riaBJIeHUs

https://m.edsoo.ru/JHESA1PJF

19

JlaGopartopHas paboTa
"OnpeneneHue yieabHOU
TEIJIOTHI IIaBJICHUS Jibja"

https://m.edsoo.ru/LCOQXVHGHD

20

[TapooOpa3zoBanue u
KoHAeHcauus. Mcnapenue

https://m.edsoo.ru/COQG4DQKML

21

Kwumienne. Y nenpHas temiora
napooOpa3oBaHus U
KOHJIEHCAIlNH. 3aBUCUMOCTh
TeMnepaTypbl KUTIEHUSI OT
aTMOC(hepHOTO JTaBJICHUS

https://m.edsoo.rut/Y7HDIJM2GZ

22

BiraxxHOCTB BO31yXA.
JlaGopaTtopHnast pabota
"OnpeneneHne OTHOCUTEILHON
BJI&KHOCTH BO31yXxa"

https://m.edsoo.ru/7KP37WO0J1

23

Pemenue 3aau Ha
ONPEAEIICHUE BIAKHOCTH

https://m.edsoo.ru/N4XJEXGAL



https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/4OIT1ZJAH

BO3/yXa

24

[TpuHLMIIBI paOOTHI TEIIOBBIX
nsurareneil. [laposas
TypOuHa. /IBurarens
BHYTPEHHET0 CTOpaHUs

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

25

KII[ TennoBoro aBurares.
TenoBble ABUTATENH U
3al[UTa OKPYKAIOIIEH Cpeabl

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHUs U
MIPEBPALLECHUS YHEPTUU B
TEIUIOBBIX ITPOILECCAX

https://m.edsoo.ru/B1IKX6RPQ9

27

IToaroroBka K KOHTPOJIBHON
pabote no Teme "TemnoBsie
siBieHus. I3MeHeHue
arperaTHbIX COCTOSIHUI
BelecTna"

https://m.edso0.ru/9AQ53CC7C

28

KoHTponbHas pabora 1o Teme
"TermnoBkle IBJICHUA.
H3meHeHune arperaTHbix
COCTOSIHUH BerecTna"

https://m.edso0.ru/0X03133KU

29

OnekTpusanus Tei. /[Ba poga
AJICKTPUICCKUX 3aPSI0B

https://m.edsoo.ru/9E8SKDOQMD

30

Ypok-uccienoBanue
"DreKTpu3aIus Tei
WHIYKIIUEN U TIPU
CONIPUKOCHOBEHUH"

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

31

B3anmopeiicTBre 3apsyKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/LIJCQZZS9



https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/6BKWSWYG6

32

DJIEKTPUYECKOE MOJIE.
HanpspbkeHHocTh
AIEKTPUYECKOTO TOJISL.
[TpuHLIMI CynIepHO3UINH
ANEKTPUUYECKUX TOJIeH

https://m.edsoo0.ru/N79CZGZ1]J

33

Hocurenu anexrpuyecknx
3apsiioB. DJIEMEHTapHBIN
3apsia. CTpoeHue atoMa

https://m.edsoo.ru/AFOIKADMV

34

HpOBOI[HI/IKI/I N JUSJICKTPHUKH.
3aKOH COXpaHEHUS
ANIEKTPUUECKOTO 3apsiia

https://m.edsoo.ru/U8JR991PB

35

Pemenue 3anau Ha
MIPUMEHEHUE CBOMCTB
ANEKTPUYECKHUX 3aPSJIOB

https://m.edsoo.ru/SXWWOSWIJ5

36

DNEKTPUUECKUN TOK, YCIOBHUS
€ro CyIIeCTBOBaHUS.
HcToynuky 31€KTpU4eCKOro
TOKa

https://m.edsoo.ru/ISIMP3J3M

37

JlelcTBUSA 2IIEKTPUYECKOTO
TOKa

https://m.edsoo.ru/Q8WUTCKVT

38

VYpok-uccienopanue

" JlelicTBUE BIEKTPUUECKOTO
T0JISI Ha IPOBOTHUKH U
JIADTICKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DJIEKTPUYECKUIN TOK B
MeTalax, )KUJIKOCTSIX U ra3ax

https://m.edsoo.ru/E4COOOYPF

40

DneKTpuyecKas enb 1 e€
COCTaBHBIC YaCTH

https://m.edsoo.ru/ROW7KUDDO



https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/N79CZGZ1J

41

Cua Toka. JlaboparopHas
pabora "M3mepenue u
peryJMpoBaHue CUJIbI ToKa"

0.5

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

42

DNEeKTpUUECKOe HAMPSKEHHE.
Bonbsr™merp. Jlaboparopuast
pabora "U3mepenue u
peryJIMpOBaHUE HANPKEHUS"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHne NPOBOAHMKA.
VY enpHOE COIPOTHUBIICHHE
BEILECTBA

https://m.edsoo.ru/ESUO0SPCA4G

44

JlaGoparopHas paboTa
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COIIPOTHUBJICHUS IPOBOIHUKA
OT €r0 JUIMHBI, TUTOIAN
MIOTIEPEYHOT0 CEUCHHS U
Martepuana"

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

45

3aBUCUMOCTE CHJIBI TOKA OT
HanpsokeHus. 3akoH Oma s
y4acTKa [enu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO uepe3
PE3UCTOP, OT COMPOTUBICHUS
pe3uCTOpa M HAIPSDKEHUS Ha
pesucrope"

https://m.edsoo.ru/X5STHIN3RM

47

ITocnenoBaTenbHOE U
napajjiCJIbHOC COCANHCHUS
IMPOBOAHUKOB

https://m.edsoo.ru/HJ990Q3493



https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/9LHH7UNJI

48

JlaGopaTtopHnas pabota
"[IpoBepka mpaBHIIa CIOKEHUS
HanpsLKeHUH pu
MOCIIeI0BAaTEIbHOM
COEJIMHEHUH JBYX pPE3UCTOPOB"

https://m.edsoo.ru/VQ3VYPOTS8

49

JlaGopaTtopHnast pabota
"[IpoBepka nmpaBuia IJIsl CUIIbI
TOKa [IPU NapAJIIETbHOM
COEJIMHEHUH PEe3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pewenne 3anau Ha
npuMeHeHue 3akoHa Oma Juist
Pa3IMYHOTO COSAMHEHUS
IPOBOTHUKOB

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

51

Pabota u momHOCTh
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

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

52

JlaGoparophas pabota
"OnpexneneHue padoOThl U
MOIITHOCTH 3JIEKTPHUYECKOTO
TOKa"

https://m.edsoo.ru/VR92VEIHA

53

DNEeKTpUUECKUE LENH U
HOTPEOUTEIH FNEKTPHUECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/1L3KZ2XIL.M

54

ITocTossHHBIC MAar"HuThbl, UX
B3aUMOJICUCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccienoBanue
"N3ydyenue nosjen moCcTOSHHBIX

https://m.edsoo.ru/1GL7RIQOR



https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/VQ3VYPOT8

MarauTon"

56

MaruutHoe nosie. MarautHoe
I1oJIe 3eMJIN U €r0 3Ha4YEHUE
JUTS SKU3HU Ha 3eMile

https://m.edsoo0.ru/R3IXXIJCRVK

57

IToaroroBka K KOHTPOJIBHOU
paborte 1o Teme
"DnexTpuueckue 3apsabl.
3apspKeHHBIE Tea U UX
B3aumoencTus. IlocTosHHbBIN
AJIEKTpUYECKUil TOK"

https://m.edsoo.ru/RTA1IBICS

58

KonTponbHas paboTa no teme
"DnexTpuueckue 3apsabl.
3apspKeHHbIE Tela U UX
B3aumonencTus. IlocTosHHbIN
AIIEKTPUUYECKHI TOK" /
Bcepoccniickas npoBepodHas
paborta

https://m.edsoo.ru/ZISSW4Z7W

59

PesepBHsIit ypok. Pabora ¢
TEKCTaMHU IO TeMe
"IToCTOSIHHBIN IEKTPUUECKUI
Tok" / Beepoccuiickast
IpoBepoyHas pabora

https://m.edsoo.rt/EQRLKPT1U

60

OmneIT Opcrena. MaruutHoe
I10JI€ DJIEKTPUUECKOI0 TOKA
MarauTHO€E 1oJIe KaTylIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpumenenue
AJIEKTPOMArHUTOB B TEXHHKE.
JlaGoparopHas paboTa

0.5

https://m.edsoo0.ru/KG8XDIUWD



https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/R3XXJCRVK

"U3yuyenue nencTBus
MarHUTHOTO IIOJIST Ha
MPOBOJHUK C TOKOM"

62

DIIEeKTPOABUTATEIND
MOCTOSTHHOTO TOKA.
Ucnonb3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPONCTBaX U
Ha TpaHcnopTe. JlaboparopHas
pabota "KoHcTpyHnpoBaHue u
u3y4eHue padoThl
ANIEKTpOABUTATENS "

https://m.edso00.rt/7VYQQDMFN

63

OmnpiTel @apanes. 3aKoH
BHCKTpOMaFHHTHOﬁ HHAYKIOUU.
IIpaBuio Jlenna

https://m.edsoo0.ru/YSDW34FV0

64

Onektporereparop. CrocoOs
MOJTYYECHHUS DIIEKTPHUECKON
SHEPruu. DIEKTPOCTAHIIUH Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTUU

https://m.edsoo.ru/LM1C70D7A

65

[ToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme
"DJIeKTpUUECKUE U MAarHUTHbBIC
SBJICHUS"

https://m.edsoo.ru/GFS9PNC8B

66

KonrponbHas padora no reme
"JJIeKTpUUECKUE U MAarHUTHbBIC
ABJICHUS"

https://m.edsoo.ru/APBXXTADS

67

PeseprHrlit ypok. Pabota ¢
TekcTaMu 110 TeMe "TennoBrlie

https://m.edso0.ru/4B8GKYQ1X



https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/7VYQQDMFN

sBieHus"

68

PesepsHslit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MaruuTtHeie SBieHUA"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68 4

14.5

9 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 4acoB

KonTpoabhbie

Bcero
padoThbI

IIpakTnueckue
padoThI

Jara
U3ydeHus

JJIeKTpOHHbIe HU(POBbIE
o0pa3oBaTe/IbHbIE pecypchl

Mexanudeckoe IBUKECHHE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3I88VCD

Cucrema oTcyera.
OTHOCHUTENLHOCTD
MEXaHUYCCKOTI'O JIBMKCHUA

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE NpsIMOTIMHEITHOE
JIBUKCHHE

https://m.edsoo.ru/E65SRWOZKO0

HepaBHomepHoe
MPSIMOJIMHEVHOE JIBUKEHUE.
CpenHsisi ¥ MTHOBEHHAs
CKOPOCTh

https://m.edso0o.ru/LO43PYTGB

[IpssmonuneitHOe
PaBHOYCKOPEHHOE JBHKEHHE.
VYckopenune

https://m.edsoo.ru/SKUYWCHBO0

CKOpOCTB Hp}IMOHHHCf/’IHOFO

https://m.edsoo.ru/HXCDF3ZC8



https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/I8HXLLTXX

PaBHOYCKOPEHHOTO JIBM)KCHUSI.
I'paduk ckopoctn

JlabopaTopHas pabota
"OnpeneneHue yCKOpeHus Tea

7 IIPY PAaBHOYCKOPEHHOM https://m.edsoo.ru/1KKINJFOS
JIBVDKEHUU 110 HAKJIOHHOM
Iockocth"”
CB00OIHOE IaJIEHUE TEIL.

8 BODOITOT HAACHHE TCT https://m.edso0.ru/NMQA4GGEQ
Onslitel [Nannnes
PaBHOMEpHOE ABUXKEHUE 110
okpy:kHocTu. Ilepuo acTora

9 PYHHOCTH pI/VI A HACTOT https://m.edsoo.rt/PVRBIDTTH
oOparmenust. JInneitHas u
yIJI0Basi CKOPOCTH

€HTPOCTPEMUTEIBHOE

10 Hentpoctp https://m.eds00.ru/OSLEGWEZY
YCKOpEHHUE
[TepBriii 3akoH HproTOHA.

11 https://m.edsoo.ru/T4DTURL3K
BexkTop cuibl
Bropoii 3axkon HerotoHa.

12 Topou B KOR HbIoTOH https://m.edsoo.ru/SA28NGVEV
PaBHOpelicTByIOIIASA cHIla
Tpetnit 3axod HeroToHa.

13 PETHI 3aKOH HPIOTOR https://m.edsoo.r/XPFY G64RM
Cymniepnio3unus cui
Pemrenue 3agad Ha CHEHUE

14 HHICHHE 3a]a Ha [PHMCHCHH https://m.edsoo.ru/GEM2S4HK9
3axk0oHOB HproToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemrenne 3agad mo teme «Cua

16 THCHHE 31a 1O TEME <G https://m.edsoo.su/HMLIAMNI12
YOPYTOCTH»

17 JlaboparopHas pabora https://m.edsoo.ru/T4PAJAFV1

«Omnpenenenne KECTKOCTH



https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/1KKINJFO8

MIPYKUHBDY

18

Cuna tpeHus

https://m.edsoo.ru/B4WPRARI7

19

Perrennie 3amau mo teme «Cuiia
TPEHUS»

https://m.edsoo.ru/PJDH2DCI9T

20

JlabopartopHas padota
"Onpenenenue ko3 duumenra
TPEHUS CKOJIbKEHUA"

https://m.edsoo.ru/C56RD8K X8

21

Pemenue 3aiay no teme
"3akonsl HetoToHa. Cuna
ynpyroctu. Cuna tpeHus"

https://m.edsoo.ru/VT3T38KBU

22

Cunna TSDKECTH U 3aKOH
BCEMHUPHOTO TATOTCHHSI.
Yckopenue cBOOOTHOTO
nageHus

https://m.edsoo.ru/MEETXGF6Q

23

Ypok-koHpepeHus
"JIBuKEHHE TEJ BOKPYT
TPaBUTAIMOHHOTO LIEHTpA
(Conneunas cucrema).
INanaxtnkn”

https://m.edsoo.ru/BLGGQ9259

24

Pemenue 3amau nmo teme "Crita
TSOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.eds0o.ru/VO2GVE8YAT

25

IIepBas kocMu4eckas CKOPOCTb.

HesecomocTs u neperpysku

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

26

PaBHOBeCuEe MatepuaibHON
TOYKH. AOGCOTIOTHO TBEPIOE
Teno. PaBHOBecHe TBEPAOro
Tesa C 3aKpeIIEHHON OChIO

https://m.edsoo.ru/AONEMB459



https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/B4WPRA8I7

BpaieHusi. MOMEHT CHJIbI.
LenTp TsxecTu

27

PaBHOBeCHE MaTepuaibHOI
TOYKU. AOCOJIFOTHO TBEPIIOE
Teno. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO
BpanieHus. MOMEHT CHIIBI.
LenTp TsxecTu

https://m.edsoo.ru/GAMQWA4SLS

28

Pemrenue 3agad mo reme
"MomenT cuibl. LlenTp
TsHKecTH"

https://m.edsoo0.ru/0QJSN205C

29

IToaroroBka Kk KOHTPOJIBHOMN
pabote mo Teme
"MexaHU4eCKOe JBMKCHHE,
BzaumoneiictBue ten"

https://m.edsoo.ru/8D7SUVXS5]J

30

KonTponbHas paboTa mo Teme
"MexaHU4YeCKOE IBUKEHIUE.
B3aumoneiictBue Ten"

https://m.edso00.ru/J1BOUJ2YG

31

Nmnynsc Tena. Ummynsc cumebl.
3aKOH COXpaHEHMsI UMITyJIbCA.
Yipyroe u Heylpyroe
B3aUMOJCHCTBUE

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

32

Perrenue 3agad mo reMe "3akoH
COXpaHEHUs UMMyJibca"

https://m.edsoo.ru/LQO6EHS&F9

33

VYpok-koHpepeHus
"PeakTUBHOE OBUXECHUE B
NPUPOJE U TEXHUKE"

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

34

Mexanunueckasi paboTa u

https://m.edsoo.ru/FCOHVOYXP



https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/GAMQW4SLS

MOIIIHOCTD

35

Pabota cuiibl TSKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHHUS

https://m.edsoo.ru/Y4H20OMDHI

36

JIaGoparopHas paboTa
«Ormpenenenue pabOThI CUITBI
TPEHUS IPH PaBHOMEPHOM
JBYDKEHUH TeJa 10
TOPU30HTAILHON TTOBEPXHOCTH

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

37

CBs3b SHEpruu U paboThI.
IlorenumanpHas sHEPrus

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernyeckas sHeprus.
Teopema 0 KHHETUYECKOU
SHEPIUU

https://m.edsoo.ru/ WKXL7NXVR

39

3aKOH COXpaHEHUs SHEPTUU B
MEXaHHUKE

https://m.edsoo.ru/FMM2S69EB

40

JlabopaTopHas pabota
«M3y4eHne 3aKkoHa COXpaHEHHS
SHEPTHUI

https://m.edsoo.ru/0TVK8KIXB

41

KomnebarensHOE IBMKEHUE U
cro XapaKTCpI/ICTI/IKI/I

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

42

3aryxaromue KoieOaHus.
BrinyxneHHbIC KOJIeOaHUS.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M12

43

Marematnueckuii u
MPY>KUHHBIA MasSTHUKHU

https://m.edsoo.ru/O71PZDM11

44

ypOK-I/ICCHe,I[OBaHI/Ie
«3aBUCUMOCTD nepuoga
KoJe0aHMH OT )KECTKOCTH

https://m.edsoo.ru/BACA6R4KS



https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/Y4H2OMDHI

MPYXUHBI U MaccChl Tpy3a»

45

[IpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHusIx

https://m.edsoo.ru/RPN7BU655

46

JIaGoparopHas paboTa
«OmnpeneneHue 4acTOThl U
nepuoja Konebanui
NPY>KUHHOTO MasiTHUKa

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGoparopHas pabota
«IIpoBepka HE3aBUCUMOCTH
nepuoja Konebanuii rpysa,
MOJIBEIIEHHOT0 K HUTHU, OT
Macchl Ipy3a»

https://m.eds00.ru/6YGEHWS&DT

48

MexaHu4ecKre BOJIHBI.

CBolCTBa MEXaHMYCCKUX BOJIH.

HpO,Z[OJ'IBHLIC " NOTNICPCYHBIC
BOJIHBI

https://m.edsoo.ru/QHBQ3US5SXV

49

Ypok-koH(pepeHus
"MexaHHYECKHE BOJIHEI B
TBEpAOM Tene. CelicMuueckue
BOJHBI"

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

50

3Byk. PactipocTpanenue u
OTpa)keHUE 3ByKa

https://m.edsoo.ru/NTZLRXDBS5

51

Ypoxk-uccienoBanue
"HaOnrogenue 3aBUCUMOCTHA
BBICOTHI 3ByKa OT YaCTOTHI"

https://m.edsoo.ru/SRPRGGZVS

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHUECKHI PE30HAHC

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koHpepeHIus

https://m.edsoo.ru/AU3Z0S07U



https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/RPN7BU655

"VapTpa3Byk 1 HHPPA3BYK B
NPUPOJE U TEXHUKE"

54

[ToaroroBka Kk KOHTPOJIBHOMN
paborte 1o Teme "3aKoHbI
coxpaHeHus. MexaHn4eckue
KoJieOaHus U BOJIHBI"

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

55

Konrponsnas padora no Teme
"3aKOHBI COXPAHEHUS.
Mexanunueckue KojaeOaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD77Z44VH

56

DNEeKTPOMarHuTHOE MOJIeE.
ONEeKTPOMarHUTHbIE BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBoiicTBa SJICKTPOMATrHUTHBIX
BOJIH

58

Ypok-koudepennus "[lkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBanue
3JIEKTPOMATrHUTHBIX BOJIH JIJIs
COTOBOM CBS3H"

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

59

VYpoxk-uccienoanue "M3yuenue
CBOMCTB 3JI€KTPOMarHUTHBIX
BOJIH C IOMOIIIbIO MOOMIJIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3agaq Ha
onpeneneHI/Ie HaCTOThI U JJINHBI
3JIEKTPOMATrHUTHOUW BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DneKTpOMarHuTHas pupoaa
cBera. CKOpOCTh CBETA.

https://m.edsoo0.ru/ZFGOBMGFX



https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/7YAJAV57M

BomHOBEIE cBOMICTBA cBETA

62

Hcrouynuku ceera.
[IpssMmonuneitHOE
pacIpoCTpaHEHHE CBETA.
3armenus Connua u JIyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KEHUs CBETA.
3epkana. Pemenue 3a1au Ha
IMIPUMCHCHHUC 3aKOHA OTPAKCHUA
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenue cBera. 3aKoH
MIPEJIOMJICHUS CBETA

https://m.edsoo.ru/NF1PZFEV3

65

[TomHOE BHYTpEHHEE OTpakeHUe
cBeTa. Mcronb3oBaHue MOJIHOTO
BHYTPEHHEIO OTPaKCHUS B
ONTUYECKUX CBETOBOJAX

https://m.edsoo.ruw/FZ7THV6E2W

66

JlaGopaTopHas pabora
"UcciaenoBanue 3aBUCUMOCTH
yTJjia MpeJIoOMIICHHUS CBETOBOTO
Jy4a OT yIJjia MajeHus Ha
rpanuue "Bo3ayx-cTexsno""

https://m.edsoo.ru/R80OIT10S
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Ypok-koHpepeHus

" cnonap30BaHue IIOJTHOTO
BHYTPEHHETO OTPaKCHHUS:
CBETOBOIBI, ONITUKOBOJIOKOHHAS
CBs3b"

https://m.edsoo.ru/0L9F63ZRU
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JIna3el. OnTuyeckas cuiia
JIMH3BI

https://m.edsoo.ru/ZV702L.97F
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[TocTpoenne nzoOpa>keHuii B

https://m.edsoo.ru/MWU2YHLIN
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JIMH3aX
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JlabopaTopHas pabota
"OnpeneneHre GoKycHOTO
pacCTOSIHUS U ONITUYECKOM
CHUJIBI COOMpArOIIeH TUH3HI"

https://m.edso0.ru/3XTVNZNJJ
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VYpoxk-koH(pepeHus
"OnTHuuyecKue JUH30BEIE
puOops!"

https://m.edsoo.ru/KKVRKOP3D
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I'ma3 kak ontuyeckas cucTeMa.
3penue

https://m.edsoo.ru/KP1ACI9PW
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Ypok-koudepenuus "JledexTs
3penust. Kak coxpanuts 3penue”

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznoxxenune 6emnoro cBera B
criektp. OnbiTel HetoTOHA.
CrnosxeHue CrieKTpaIbHbIX
uBeToB. /ucnepcus ceera

https://m.edsoo.ru/ZPRFN4D5V
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JlabopaTtopHas padota "OnbITh
0 Pa3JIOKEHUIO OEJIOTO CBETa B
CIIEKTp M BOCTIPUSTHIO [IBETA
MPEIMETOB TPH UX
HaOJIIOICHNH Yepe3 [BETOBEIC
¢bunbTphI"

https://m.edsoo.ru/ESISL6TCH
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Ypok-npaktukyM "BosHOBBIE
CBOMCTBA CBETA: TUCIIEPCHS,
uHTepdepenus u quppaxuus'

https://m.edsoo.ru/A1F3HB8Y9

77

OmnsiTel Pesepdopna u
IUTaHETapHasi MOZENb aToMa

https://m.edsoo.ru/P922QVFIV

78

[Tocrynater bopa. Mozens

https://m.edsoo0.ru/OBJPHE0G?2
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aroma bopa

Hcnyckanue u noryionieHue

79 cBera aToMoM. KBaHTEL. https://m.edsoo.ru/MILRTHPCO
JIuHeityaTbie CIEKTPhI
YPOK-IIpaKTUKYM

80 "HabGmntonenne cuekTpos https://m.edsoo.ru/7NCLNW296
UCITyCKaHUs"

81 PangnoakTUBHOCTE U €€ BUJIBI https://m.edsoo.ru/22H32JWLM
CTpoeHre aTOMHOTO s1pa.

82 P AP https://m.edsoo.ru/IRVFSKOFK
Hyxknonnas monxens
PannoakTuBHBIE TIPEBPAIICHU.

83 g peppail https://m.edsoo.ru/RA796TPSP
H3zoToms!
Pemenue 3amay mo Teme:

84 "PagnoakTUBHEIE https://m.edsoo.ru/WX2HQP2S6
npeBpatieHus’"

85 [lepuon nmonypacmnana https://m.edsoo0.ru/WZDJCOES87
VYpok-koHpepeHus

86 "PaguoakTuBHBIE U3TYUYEHUS B https://m.edsoo.ru/X1J4002C4
IIPUPOJIE, MEAULIMHE, TEXHUKE"
SnepHbie peakiu. 3aKOHbI

87 COXpPaHEHUS 3apsI0BOTO U https://m.edsoo0.ru/YOQ2XMKOOQ
MAacCOBOT'0 YHCEN
OHeprus CBI3H aTOMHBIX SAEP.

88 P Aep https://m.edsoo.ru/NSTEUFIO3
CBsI3b MaccChl U SHEPTUHU
Pemenne 3amau mo treme

89 " A " https:/m.edsoo.ru/OD4KHLQ4T

S nepHblie peakuuun
90 Peakuuu cuHTE3a U IEICHHUS https:/m.edsoo.ru/RMBFQBND?7
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anep. UCTOYHUKY SHEpPrUun
CouHiia 1 3B€31
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VYpok-koubepennus " nepHas
sHepreTuka. JlencTeus
PaaNOAKTUBHBIX U3Iy4YEHUN Ha
JKUBBIE OpraHU3MBbI"

https://m.eds0o0.ru/QTNWEFW900Q

92

IToaroroBka Kk KOHTPOJIBHON
paborte 1o Teme
"DJIeKTPOMarHUTHOE TOJIE.
DNeKTPOMarHUTHBIC BOJTHBI.
KBanToBsie siBieHUS"

https://m.edsoo.ru/TBOXB9TUQ

93

Konrponsnas padora no teme
"DJIeKTPOMarHUTHOE MOJIE.
DIEeKTPOMArHUTHBIC BOJIHBI.
KBantoBsic siBeHus"

https://m.edsoo.ru/SUTJAFD6U
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IToBTOpenue, o6o0IICHNE.
JIaGopatopHbie pabOTHI IO
Kypcy "B3aumoneiictue ten"

https://m.edso00.ru/2GFCLJOJJ
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[ToBTOpeHue, 06001IeHNE.
Pemenne pacueTHBIX U
KauyeCTBEHHBIX 3a1a4 10 TEME
"TennoBsie nporecch”

https://m.edsoo.ru/MMJNLZOSQ
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[ToBTOpEeHME, 0000IIEHNE.
Pemenue pacyeTHBIX U
KayeCTBEHHBIX 3a7a4 10 TEME
"KIIJI TermioBeIX ABUraTenci"

https://m.edsoo.ru/H7THKU30G3
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[ToBTOpEeHME, 0000IIEHNE.
Pemenue pacyeTHbIX 1

https://m.edsoo.ru/XP2HRNAY4
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KaueCTBEHHBIX 33Ja4 10 TeEME
"KII/] snexkTpoycTaHoBOK"
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[ToBTOpeHue, 06o01IIEeHNE.
JlabopaTopHbie pabOTHI 1O
Kypcy "CBeToBble siBJIeHUS"

https://m.edsoo.ru/FK30FNRHX
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[ToBTopenue, o6o0IIEHNE.
Pabota ¢ Tekcramu o Teme
"3aKOHBI COXpPAHEHUS B
MexaHuke"

https://m.eds00.ru/91XS3CXDT
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IToBTrOopenue, o6o0IIEHNE.
PaGora ¢ Tekcramu o TeMe
"KoneOaHus 1 BOJIHBL"

https://m.edso0.ru/L3YKVIINT

101

[ToBTOpeHue, 06001IeHNE.
Pa6ora ¢ Tekctamu 1o Teme
"CBeToBbIC sIBJICHUS "

https://m.edsoo.ru/LG327ISQ6
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[ToBTOpEeHME, 0000IIEHNE.
PaGora ¢ TekcTamu 1o Teme
"KBaHToBas u sinepHas ¢puzuka

https://m.edsoo.ru/W7IE16NUS

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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IHPOBEPAEMBIE ITPEIMETHBIE PE3YJIBbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJABHOM IPOIT'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

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

1.1

HCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

1.2

pasiinuaTth ABJICHHUA IIO0 OIMMHMCAHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIHUX JAHHOC (I)I/I3I/I‘-ICCKOC SIBJICHUC

1.3

pacrno3HaBaTh IPOSBIECHUE W3YUYEHHBIX (PU3MUECKHUX SIBICHUU B
OKpY’KalollleM MHUpE, B TOM 4Hcie PU3NUECKUe SBJICHUS B IIPUPOJIE,
IIPU 3TOM TEPEBOIUTH NMPAKTHUYECKYIO 3a/1auy B Y4eOHYI0, BBIIEIATh

CYILECTBEHHbIE CBOMCTBA (IpU3HAKH) (PU3UUECKUX SBICHHIM

1.4

OINUCHIBaTh M3Y4YEHHbIE CBOWCTBA Tel M (DU3MUYECKHE SBJICHUS,
UCTONB3ys (U3NYecKre BETUYMHBI, NPU ONMHUCAHUM TPABHIBHO
TpakToBaTh (PU3UYECKUH CMBICI HCHOJIb3YEMbIX BEIMYMH, HX
00O3HaYeHUss M eIUHHMLBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(bopMysBl, CBS3BIBAIONINE JaHHYIO (U3UYECKYI0 BEIUYMHY C
JIPYTUMH BETMYUHAMHU, CTPOUTH IPadUKU U3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BETMINH

1.5

XapaKTCpPU30oBaTh CBOMCTBaA TCII, (bl/ISI/I‘ICCKI/Ie SABJICHUA U ITPOLICCCHI,
HCIIOJIB3ysA HW3YYCHHBIC 3aKOHBI, IIpWM 3TOM JaBaTb CJIOBCCHYIO
q)OpMyJ'II/IpOBKy 3aKOHa H 3anuceiBaTb €10 MaTCMaTH4YCCKOC

BBIPA)KECHHE

1.6

OOBSACHATH (PU3UUYECKHE SBIICHUS, TTPOIIECCHI M CBOMCTBA TEJ, B TOM
YUCJ€ W B KOHTEKCTE CHUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIBISATH NPUUYUHHO-CIIEACTBEHHBIE CBS3U, CTPOUTH
oObsicHeHHEe W3 | — 2 JIOTMYECKHX IIIaroB ¢ omopoi Ha 1 — 2
M3YYCHHBIX CBOMCTBA (PM3UYECKUX SIBICHHM, (DU3MUECKUX 3aKOHA

HJIN 3aKOHOMECPHOCTHU

1.7

peuIaTh paC‘IéTHI)IC 3aJa44 B 1-2 HeﬁCTBHH, HCIIOJIb3YA 3aKOHBI U

(dbopMyIibl, CBsI3BIBatONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE




aHaJImu3a YCJI0BUA 3aJa4du 3aIlIMChIBAaTh KpaTKo€ YCJIOBHUCE,
OACTaBJIATH (I)I/IBI/I‘ICCKI/IC BCIIMYHHBI B (I)OpMy.l'IBI U TIPOBOJUTH
paCLIéTI)I, HaxXOIWThb CIIPAaBOYHLIC OAaHHBIC, H€06XOJII/IMBIG JJIsL
PCUICHUA 3a1a4, OLICHUBATb PCATNCTUYIHOCTD HOqueHHOﬁ

(bu3HYECKOI BEITMIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEUINTH MPH TTOMOIIH
(bU3NYECKUX METOAOB, B OMNHCAHUU HCCIIEIOBAaHUS BBIICIAThH
MpoBepsieMoe  MpEeANoyioxkeHue  (Tumoresy),  pa3iaudarb U
MHTEPIPETUPOBATh IMOJYUYCHHBIH pe3ysbTaT, HaXOAUTh OIIMOKU B

XOJ¢ OIIbITa, A€JaTh BBIBOJBI 11O €TI0 PE3yJIbTaTaM

1.9

MPOBOANTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUM WU
(GbU3MYEeCKuX  CBOMCTB  Tel:  (OpPMYIUpOBaTh  IPOBEPSEMbIC
MPENIONIOKEeHNs, COOUpaTh YCTaHOBKY W3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aMUCHIBATH XO/1 OTIBITa U (JOPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSTH TPSIMBIE U3MEPEHUSI ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX U
1M pOBBIX MPUOOPOB, 3aMKUCHIBATH MOKa3aHUsI MPHUOOPOB C yUETOM

3aJJaHHOM a0COIOTHOM MOTPENTHOCTH U3MEPEHUI

NPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTH OAHOM  (pu3mueckoi
BEJIMYMHBI OT JpPYroil C HCIOJIBb30BaHUEM MPSMBIX H3MEpPEHHH,
y4acTBOBaTh B IUIAHUPOBAHMU Y4eOHOT'O HCCIEIOBaHUs, cOOUPATh
YCTaHOBKY M BBINOJHATH H3MEPEHUs, CleAys NpeI0KEHHOMY
IiaHy, (UKCHpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTHU
(bu3NYeCKUX BEJIIMYMH B BUJE MPEAJIOKEHHBIX TaOIMIl U rpaduKos,

ACJIaTh BBIBOJBI 110 PE3YJIbTaTaM UCCICAOBAHUA

1.12

MIPOBOJIUTh KOCBEHHBIE M3MEPEHMS (PU3MUECKUX BEIUYMH, CIEIys
MPEMIOKEHHOM  MHCTPYKIMM: IIPU  BBIIOJHEHUU H3MEPEHUM
coOupaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIUUCIISATH 3HAUEHUE

UCKOMOM BEJINYNHEI

1.13

coOmoaTh TpaBWia TEXHUKH Oe3omacHOCTH mpu pabore ¢

nabopaTOpHBIM 000PYTIOBaHUEM

1.14

yKa3plBaTh MPUHLUIBI JCHCTBUS NPUOOPOB U  TEXHUUECKUX
YCTPOMCTB, XapaKTepU30BaThb NPUHIUIBI JCHCTBUS H3YUYEHHBIX
IPUOOPOB M TEXHUUYECKUX YCTPOMCTB C IMOMOIIBK HX ONUCAHMI,
UCTONb3Yys 3HAaHUS O CBOMCTBaX (DU3MYECKUX SBICHUA U

HEe0OXoauMBbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPHUMEPHl (HAXOauTh HWH(MOpPMAIMIO O MpUMepax)
MPAKTUYECKOTO  HCIOJNIb30BaHUA  (PU3MYECKUX  3HAHUA B
MOBCETHEBHOM KU3HM i1 oOecrieueHuss O€30MacHOCTH TP
oOpamieHuu ¢ mnpuOopaMH W TEXHHUUYECKUMH  YCTPOWCTBAMH,
COXpaHEHHsI 3I0POBbS U COONIOACHUS HOPM SKOJIOTUYECKOTO

TOBE/ICHUS B OKPY’KAIOLIEH cpenie

1.16

OCYIIECTBISATH OTOOP UCTOUHUKOB MH(OpMaIyu B ceTu HTepHeT B
COOTBETCTBUU C 3aJaHHBIM TIOMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOLIUXCA 3HaHUN U MyTEM CpaBHEHHs Pa3iIMYHBIX MCTOYHHKOB
BBIICTISITE MH(POPMAIUIO, KOTOpasl SIBISETCS MPOTUBOPEUMBOM WITH

MOXET OBITh HEJJOCTOBEPHOI

1.17

HCIOJIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3aaHuI
HAYYHOIOIYJISIPHYIO ~ JIUTEpaTypy  (U3NYECKOrO  COJEpKaHMs,
CIpaBOYHbIE MaTepuaibl, pecypchl ceTu MHTepHeT, BiaaeTh
IpUEMaMHu KOHCIIEKTUPOBaHUS TEKCTAa, npeoOpa3oBaHus

nH(GOpPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.18

cOo3JaBaThb CO6CTBCHHBIG KpaTKUC NNCbMCHHBIC U YCTHBIC COO6H_[€HI/ISI
Ha OCHOBe 2 — 3 WCTOYHUKOB HWHMOpPMAIUU (PU3UUECKOTO
COACPpIKaHUA, B TOM YHCJIC HY6JII/I‘-IHO ACJIaTb KpaTKUC COOGH_IGHI/DI 0
pe3yabpTaTax MPOEKTOB WM YYEOHBIX HCCIEAOBAHHWM, MPU STOM
IPaMOTHO HCIOJB30BaTh M3YYCHHBIN MOHATUHHBINA ammapar Kypca

(bU3UKH, COPOBOXK/IATH BHICTYIUICHUE MPE3CHTALIUCH

1.19

NP  BBIIOJIHEHUM  Y4YEOHBIX IPOEKTOB U  HCCIENOBAaHUMN
pacnpenenartb O0s3aHHOCTH B TpyMIe B COOTBETCTBUH C
IIOCTABIICHHBEIMM 3aJadaMM, CJICIUTh 34 BBIIOJHCHHEM IIJIaHa
JNEWCTBUI, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIad B
JIeSITEIILHOCTD TPYIIIIbI, BBICTpPanBaTh KOMMYHHUKATUBHOE

B3aUMO/ICMICTBUE, YUNTHIBASI MHEHHE OKPYKAKOIIUX

8 KVIACC

Kon
MPoOBEPsAEMOro
pe3yJbTara

HpOBepﬂeMI)Ie NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJILHOI71 nporpaMmmMmbl OCHOBHOI'O 001ero 06p330BaHl’lﬂ

1.1

HCIIOJIB30BaTh IMOHATHA




1.2

pasiindaTth SABJICHUA IO OIIMCAHHUIO UX XAPaKTCPHBIX CBOMCTB M Ha

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

1.3

pacro3HaBaTh NPOSIBIICHUE H3YyYCHHBIX (PHU3UUECKUX SBICHUN B
OKpY’KarollleM MHpE, B TOM 4Yucie pU3NYeCcKUe SBJICHUS B MPUPOJIE,
IIPU 3TOM NEPEBOIUTH NMPAKTHUYECKYIO 3a/1auy B y4eOHYIO, BBIICIATh

CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3MUECKUX SBICHUIN

1.4

ONUCHIBATh M3y4YEHHBbIE CBOMCTBa Tel U (U3HYECKUE SBICHMUS,
UCHONb3ysd (U3UYecKHe BEIUYMHBI, IPU OMNUCAHUM IPABHIBHO
TPaKTOBaTh  (U3WYECKUHA CMBICT  HCHOJB3YyEeMBIX  BEJHYUH,
00O3HaYeHUs M eIUHMLBI (U3NYECKUX BEJIWYMH, HAXOAWUTh
(bopMysbl, CBS3BIBAIOUIME JaHHYIO (U3UYECKYIO0 BEIUYMHY C
JOPYTUMHU BEJTMYUHAMU, CTPOUTH I'paMKH N3YYEHHBIX 3aBUCUMOCTEN

(I)I/I3I/I‘ICCKI/IX BCJINYHH

1.5

XapaKTCPU30BaATh CBOMCTBaA TCII, (bI/I3I/I‘-IeCKI/Ie SABJICHUA U ITPOLICCCHI,
HCIIOJIB3YysA HW3YYCHHBIC 3aKOHBI, IpPW O3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3dKOHa M 3allMChIBAaThb €ro MAaTcMaTHU4YCCKOC

BBIpAKEHHE

1.6

OOBSICHATH (PU3NYECKHE MPOIIECCHl M CBOICTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud MpaKTUKO-OPHEHTHPOBAHHOTO XapakTepa:
BBIABJIATH HPUYIHUHHO-CJICACTBCHHLIC CBA3U, CTPOUTH OG’bHCHeHI/IC u3
1 — 2 7Or"MYecKux MIaroB ¢ MOMOILIBIO 1 — 2 M3yYEHHBIX CBOMCTBA

(bI/IBI/I‘-ICCKI/IX HBHCHHﬁ, (I)I/I3I/ILIGCKI/IX 3aKOHa WX 3aKOHOMCPHOCTH

1.7

peuiaTh pacyéTHble 3a/1aud B 2 — 3 JACMCTBUs, UCHOJIb3Ysl 3aKOHBI U
dbopmynbl, CBs3BIBaIONIME (PU3NYECKHE BEITWYUHBI: HAa OCHOBE
aHaJM3a yCJIOBHS 3aJa4d 3allMChIBATh KPaTKOE YCJIOBHE, BBISBISATH
HEJOCTATOK JAHHBIX IS PEIIeHUs 3aJaud, BHIOMpATh 3aKOHBI U
dbopMyIbl, HEOOXOUMBIE 7Sl €€ pelieHHs, TPOBOAUTh PAaCUYEThl U
CpPaBHHMBATh TOJyYEHHOE 3Ha4YeHHWE (HU3MUECKON BEIUYHHBI C

HU3BECCTHBIMHU JaHHBIMU

1.8

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEHIMTh MPU MOMOIIA
(U3MYECKUX METOJOB, WCIONB3ysl ONUCAHUE HCCIICIOBAHMS,
BBIZICJISITH TIPOBEPSEMOE MPETION0KEHIE, OLICHUBATh TPABUIHLHOCTD

nopsaaKa ImpoBCACHUA UCCICAOBAHUSA, NCIIATh BBIBOAbI

1.9

IMPOBOAWTL OIIBITBHI 110 Ha6J'IIO,Z[CHI/IIO (I)I/I3I/I‘-ICCKI/IX SIBJICHHH WU

(GU3MYeCKUX  CBOMCTB  Teln:  (OpPMYIUPOBATH  IPOBEPSEMbIC




MPENIOJIOKEHNS, COOUpaTh YCTAaHOBKY M3  MPEAJIOKEHHOTO

O60py,[[0BaHI/I$I, OIIKMChIBATH XO OIIbITa U (bOpMYJ'II/IPOBaTB BBIBObI

1.10

BBINIOJIHATh MPSIMBbIE U3MEPEHUS C MCIIOJIb30BAaHUEM AHAJIOTOBBIX
NpuOOpPOB H  JAaTYMKOB (PU3UYECKHX BEJIMYHMH, CpPABHUBATH
pe3ynbTaThl M3MEpPEeHHl ¢ y4y€ToM 3aJaHHOW  abCONIOTHOMN

MOTPEUTHOCTH

MPOBOJIUTH ~ HMCCJICIOBAHHWE 3aBUCUMOCTH OJHOM  (hU3HUECKOU
BEJIMYUHBI OT JPYroll C HCHOJIB30BAHMEM MPSMBIX H3MEPEHMIA:
TUTAHUPOBATh HCCIICIOBAHKUE, COOMPATh YCTAHOBKY U BBITIONHSTH
U3MEPEHHs, CIeays TPEIJI0KeHHOMY TUIaHy, (UKCHUPOBATH
pe3yJIbTaThl OTYYECHHOW 3aBUCUMOCTHU B BUJIE TAOIUI] U TPAPUKOB,

ACJIaTh BBIBOJLI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAWTH  KOCBEHHBIE  HU3MEpPEeHHs  (PU3MUECKUX  BEJIUYHUH:
IUIAHUPOBATh ~ W3MEpPEHUs,  coOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIIelysl NPEIJIOKEHHOW HWHCTPYKLIHMH, W BBIYUCIATH

3HAa4YCHUC BCINYHHBI

1.13

CO6J'II-OI[3TI:> npaBujia TCXHUKH 0e30IMmacHOCTH npu pa60Te C

1abopaTOpPHBIM 000pyIOBaHHEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyUYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA MX OIHCAHUS, HUCIOJIb3Ys
3HaHUS O CBOMCTBaxX (IM3WYECKHX SBICHUH W HEOOXOIUMBIE

(dbu3HIecKre 3aKOHOMEPHOCTH

1.15

paciio3HaBaThb MPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa 1 U3MCPHUTCIILHBIC
HpI/I60pBI Mo CXeMaM 1 CXEMAaTUIHbIM PUCYHKAM, COCTABJIATbL CXCMbI
SJICKTPHUYCCKUX HCHCP'I C IIOCICAOBATCIbHBIM W IIapaJlJICIbHBIM
COCAUHCHHUEM J3JICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHUS

3JIEMEHTOB JIEKTPUUYECKUX LETIEeH

1.16

MPUBOJIUTH TpPUMEPHl (HAXOAUTh UHGPOPMALUIO O MPUMEPAX)
NPAaKTUYECKOrO  MCIMOJIb30BaHUs  (pU3MYECKMX  3HAHMA B
MOBCETHEBHON KM3HH JJIi  OOEcleYeHus: Oe30MacHOCTH IIpH
oOpamieHnn ¢ TpuOOpaMM M TEXHHYECKUMH yCTPOMCTBaMH,
COXpaHEHHsI 3J0POBbS U COOJIOACHUS HOPM OSKOJIOTHYECKOTO

MOBEJICHUS B OKPY’KAIOUIEH cpenie

1.17

OCYIIECTBIISATh MOMCK HMH(MOpMANUU (PUIUUECKOTO COJCpKaHUS B

cetu MHTEpHET, Ha OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUs




JOIIOJIHUTCIIBHBIX HMCTOYHHUKOB BBIACIATDH I/IH(i)OpMaHI/IIO, KOTOpas

SABIIACTCA HpOTHBOpC‘IHBOﬁ WA MOYKET OBbITh HeﬂOCTOBepHOﬁ

1.18

UCTOJb30BaTh NPU BBHINOJIHEHUH YYEOHBIX 3aJaHUl Hay4HO-
MOMYJISIPHYIO JINTEPATYpy (PU3NYECKOTO CONEP)KaHUS, CIPAaBOUYHbBIE
MaTepuanbl, pecypcsl ceTtu MHTepHeT; BiaaeTb NpuémMamu
KOHCIIEKTUPOBaHUs TEKCTa, IpeoOpazoBaHus UH(DOPMALIUU U3 OJHON

3HAKOBOW CHUCTEMBI B APYTYIO

1.19

co3/laBaTb COOCTBEHHbIE IHCbMEHHbIE U KpaTKUE YCTHbBIE
cooOmeHus;, 00001as HHPOPMAIIUIO U3 HECKOJIbKHX HCTOYHHKOB
(GU3N4ECKOro cojiepkaHusi, B TOM 4HUCIIE MyOJUYHO MPEJICTABIATh
pe3yJIbTaThl IPOEKTHOM MIIM UCCIIE0BATEILCKOM NEATENBHOCTH, IIPU
9TOM TPaMOTHO HCIIOJb30BATh M3YyYEHHBIM IMOHATUWHBIN anmapar

Kypca (bHSHKPI, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/IeI>’I

1.20

MIPH BBIMOJIHEHUN Y4€OHBIX TPOEKTOB U UCCIIEIOBAHUN (HU3UUECKUX
MIPOLIECCOB paclpeAeiaTh 005S3aHHOCTH B TPYIIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 33Ja4aMM, CJIEAWTh 3a BBINOJIHEHUEM IUIaHA
JNEUCTBUA W KOPPEKTHPOBATh €ro, AaJeKBaTHO OLICHHUBATH
COOCTBEHHBI BKJaJ B JESATENbHOCTh TPYIIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE, MPOABISASA  T'OTOBHOCTH

paspemiaTh KOH()IUKTHI

9 KVIACC

Kon
NMPoOBEPsIEMOro
pe3yJbTara

HpOBepﬂeMI)Ie NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJILHOI71 nporpaMmmMmbl OCHOBHOI'O 001ero 06p330BaHl’lﬂ

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pasiindaTthb SABJICHUSA IO OIMCAHHIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘I€CKOC SABJICHHUC

1.3

pacrmo3HaBaTh MPOSBICHUE H3YYEHHBIX (DU3MUECKHX SIBICHUU B
OKpY’KalolleM MHUpE, B TOM 4Hcie U3NUECKUe SBJICHUS B TIPUPOJIE,
IIPYU 3TOM MEPEBOAUTD MPAKTUUECKYIO 33/1a4y B Y4EOHYIO, BBIIEIATh

CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UIECKUX SBICHUMA

1.4

OIMUCbIBATH H3YUCHHBIC CBOMCTBA Tel H (1)I/I3I/I‘ICCKI/IG SBJICHHUA,

HCIIOJIB3YA (I)I/ISPI‘IeCKI/Ie BCJIMYMHBI, IPHU OINHMCAHWKU IPaBUIBHO




TpakToBaThb  (PU3MUECKH  CMBICI  HCIOJb3YyEMbIX  BEJIUYMH,
00O3HaYeHUss M eIUHHULBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(GopMyIbl, CBS3bIBAIOIIME JAHHYIO (U3WYECKYIO0 BEJIMYUHY C
JOPYTUMHU BEJTMYUHAMU, CTPOUTH TpaUKH U3YUSHHBIX 3aBUCUMOCTEMN

(UBHYECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA T, (PU3MUECKHUE SBJICHHS U TPOIIECCHI,
UCIIONB3Ysl H3Y4YEHHBIE 3aKOHBI, MPHU 3TOM JaBaTh CIOBECHYIO
(GOpMYyJIIUPOBKY 3aKOHa M 3alHCHIBATH €r0 MaTeMaTH4YeCcKOoe

BBIpaKEHHE

1.6

OOBACHATH (PU3UYECKHUE TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CHUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIE CBS3H, CTPOUTHh OOBICHEHHE U3
2 — 3 JIOrMYecKUX IIaroB ¢ MOMOILIbI0 2 — 3 M3y4YEHHBIX CBOWCTBA

bu3nvecKux SBICHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIE 3a/7aud (OMUPAIONIUECS Ha CHUCTeMy 3 2 — 3
ypaBHEHHI1), WCIIONB3ysT 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE
¢u3nveckre BENUYMHBL: HAa OCHOBE aHalM3a YCIOBHA 3a7add
3alHCHIBATh KPATKOE YCJIOBHE, BBIABIATh HENOCTAIOIINE WIIH
M30BITOYHBIC JaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAMMBIE
IUISL peIIeHUs], TIPOBOJNUTH PACUYETHl M OIEHHUBATH PEATHCTHYHOCTH

IMOJIYYCHHOT'O 3HAUCHU A (I)HSH‘ICCKOﬁ BCJIIMYHHBI

1.8

pacrno3HaBaTb HpO6J'ICMBI, KOTOPBIC MOKHO pPCHINTL IIPU MOMOIIA
(1)I/ISI/ILI€CKI/IX MCTOA0B, UCIIOJIB3YS OIMMMCAHUC UCCIICIOBAHUA, BBIACIIATD
IPOBEPACMOC TIPCAIIOJIOKCHHUEC, OLCHUBATL IIPABUJIBHOCTL IIOPSAAKA
MMPOBCACHHUA MCCIICAOBaHWA, [OCJIaTh BbIBOAbI, HWHTCPIIPETUPOBATH

pe3ysbTaThl HAOMIOICHHU U OTIBITOB

1.9

MPOBOJUTH OIBITH 10 HAOMIOJCHUI0 (U3NYECKHUX SBICHUA WIN
(U3HYECKUX CBOMCTB TEJ: CAMOCTOSTEIIFHO COOUPATh YCTAHOBKY U3
M30BITOYHOTO HaboOpa 000PYIOBaHUS, ONUCHIBATH XOJI OMBITA U €0

pe3yabTaThl, POPMYIHPOBATH BBIBOII

1.10

IPOBOJIUTH MpPU HEOOXOTUMOCTH CEPHIO TPSAMBIX H3MEPEHHH,
ompenenss cpeaHee 3HAYCHHE H3MepseMol BeauduHbl ((POKyCcHOE
paccTosiHHe coOMparolieil JMH3bI), 000CHOBBIBATH BBIOOP criocoba

U3MepeHus (U3MEPUTENBHOTO Iprbopa)

IIpOBOANTL HUCCICAOBAHHC 3aBHCUMOCTEM (bPISI/IquKI/IX BCINYHH C




UCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUN: TUNIAHUPOBATh UCCIIE0OBAHHE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (PUKCHPOBATh pPe3yJIbTaThl
MOJIy4€HHOM 3aBUCUMOCTU (PM3UYECKUX BEJIIMYMH B BHJE TaOIUIU

l"pa(bI/IKOB, ACJIaTh BBIBOABI 110 pE3yJIbTaTaM UCCIICAOBAHU A

1.12

MPOBOAWTh  KOCBEHHBIE  U3MEpPEHHs  (PU3MYECKHX  BEJIUYUH:
IJIAHUPOBATh ~ M3MEpPEHHUs,  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBINOJHATh HW3MEPEHHMs, CIeAys MpeIIOKEHHON
WHCTPYKIMU, BBIYUCIATH 3HAUYEHHE BEJIIMYMHBI M aHAIM3UPOBATH
MIOJIyYEHHBIE PE3yJbTaThl C YYETOM 3aJaHHOW NOTPEHIHOCTH

U3MEPEHUU

1.13

coOmoaTh TMpaBWja TEXHUKM Oe3omacHOCTH mpu pabore ¢

1a60paTOpHBIM 000PYyI0BAaHUEM

1.14

pa3ianyaTh OCHOBHBIE NMPU3HAKU U3YUYEHHBIX (PU3NUYECKUX MOJENECH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPIOE TENIO0, TOUYSHHBIN
WCTOYHHMK CBETA, Jy4, TOHKAs JIMH3A, TUTAHETapHas MOJENb aToMa,

HYKJIOHHasg MOACJIb ATOMHOT'O SJApa

1.15

XapaKTepu30BaTh MPUHIUNbBI JEHCTBHS H3YyYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HA MX OINHCAHMS, HUCIOJb3Ys
3HAHUS O CBOMCTBAaX (IM3NYECKUX SBJICHUH U HEOOXOIUMbIE

¢du3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  HW3MEPHUTENbHBIX  MpHOOpPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIICHUN YUeOHO-IPAKTHUECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOESHUS M300paKeHH B IIIIOCKOM

3epKajie 1 coOuparoleil JuH3e

1.17

NPUBOAUTH TNpPHUMEPHl (HAXOAUTH HMH(POPMALMI0 O NpUMepax)
MIPAKTUYECKOTO  HCIIOJIb30BAaHMA  (PU3MYECKUX  3HaHUM B
MIOBCETHEBHON KM3HM I obOecrieyeHus: Oe30MacHOCTH  IIpH
oOpamieHun ¢ mnpuOopaMH W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pOBbS U COOJIOACHUS HOPM SKOJIOTMYECKOTO

MOBEJICHUS B OKPYIKAIOLIEN cpelie

1.18

OCYIIECTBIISITh MOMCK HMH(MOpMANUU (PUIUIECKOTO COJCPKAHUS B
cetu VIHTEpHET, CaMOCTOATEIBHO (HOPMYIHPYSI TOUCKOBBIN 3a1poc,
HAaXOAUTh TYTH OMNpEAENeHUS JOCTOBEPHOCTH  IOJYYCHHOM

nH(OpMaIMM HA OCHOBE MMEIONIMXCSI 3HAHWUW W JIOTIOJTHUTEIIbHBIX




UCTOYHUKOB

1.19

UCIIONIb30BaTh TMPU BBHINOJHEHUHM Y4YeOHBIX 3aJaHUi Hay4dHO-
MOMYJISIPHYIO JTUTEpaTypy (pU3MyecKoro copeprkaHusi, CIpaBOYHBIC
Marepuaisl, pecypcsl ceth HTepHeT; BiIageTe NpUEMaMH
KOHCIIEKTHPOBAHUs TEKCTa, Mpeodpa3zoBaHus MH(YOPMAIMK U3 OTHOM

3HAKOBOHM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE HMH(pOpPMALUU M3 HECKOJBKUX HMCTOYHHMKOB (PU3NYECKOTO
coJiepKaHus, MMyOJIMYHO MPEACTABIATh PE3YJIbTaThl IPOECKTHOW MM
UCCIIEIOBATEIILCKON  NIEATENbHOCTH, IHPU  OTOM  I'PaMOTHO
HCIIOJIB30BaTh M3Yy4YCHHBIM IIOHATUHHBIM ammapar M3y4aeMoro
pasnena (U3MKU M CONPOBOXKAATh BBICTYIUIEHHE INpE3EHTAINeil ¢

yu€TOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

MIPH BBIMOJIHEHUN Y4€OHBIX TPOEKTOB U UCCIIEIOBAHUN (HU3UUECKUX
MIPOLIECCOB paclpeAeiaTh 005S3aHHOCTH B TPYIIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 33Ja4aMM, CJIEAWTh 3a BBINOJIHEHUEM IUIaHA
JNEUCTBUA W KOPPEKTHPOBATh €ro, AaJeKBaTHO OLICHHUBATH
COOCTBEHHBI BKJaJ B JESATENbHOCTh TPYIIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE, MPOABISASA  T'OTOBHOCTH

paspemiaTh KOH()IUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

7 KJIACC

Kon
pasnena

Kon
3JIeMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILIETO MUPA

1.1

®usznka — Hayka O mpupoje. SBIEHHS NPUPOABI.
@dusnyecKkue SBICHUA: MEXaHUYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBBIC

1.2

@dusnueckre BeNWYUHBL. M3MepeHue Quanyeckux
BenmuunH. ®Pusnueckue npubopsl. IlorpemHocts

n3MepeHnil. MexxayHapoHas CUCTEMA €IMHUI]

1.3

EcrecTBeHHOHAY4HBIH METO/ MO3HAHUS: HAOIIOICHHE,
IIOCTaHOBKA HAyYHOT'O BOIIPOCA, BBIIBHKEHUE THIIOTES,
HKCIEPUMEHT [0 MPOBEPKE THUIOTE3, OOBSICHEHHE

HAOJIFOaeMOT0 SIBJICHUS

1.4

Onucanne PU3NYECKUX SBICHUN C TIOMOIIBIO MOJIeTIeH

1.5

[TpakTrueckue pabOTHI:
H3mepenue paccTossHUMN.
N3mepenne 00bpEMa )XKUAKOCTH U TBEPOTO Tea.
Ornpenenenne pa3MepoB MaJbIX TEJ.
N3mepenue TEeMIIepaTypbl npu MTOMOIIIH

KUIAKOCTHOT'O TCPMOMETpA U AATUUKA TCMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1

CTpoeHHe BCIICCTBA: AaTOMbI MW MOJICKYJIbI, HX
PasMEphI. OHI)ITI)I, JOKa3bIBAKOIHUE JUCKPETHOC CTPOCHUC

BCIICCTBA

2.2

JBuxenune wyactuil BemecTBa. CBS3b CKOPOCTH
JIBW)KEHUS 4YacTUL C TeMmieparypoil. bpoyHOBckoe

nBIKeHue, 1uddy3us

23

B3aHMOﬂeﬁCTBHe YaCTHILl BCIICCTBA: IPUTAKCHHUC U

OTTAJIKUBAaHHUC

24

ArperaTHble COCTOSIHHUS BEIIECTBA: CTPOEHUE Ta30B,
KUAKOCTEH W TBEPABIX  (KPUCTAUIMYECKUX)  TeIl.

B3anMoCBsI3b MEXKJy CBOMCTBAMHU BELIECTB B Pa3HbIX




arperaTHblIX COCTOAHHUAX W HNX ATOMHO-MOJICKYJIAPHBIM

CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHhIX COCTOSTHUI BOJIBI
[TpakTuyeckue paboOTHI:
Ounenka jauaMerpa aroMa METOJIOM psAoB  (c
UCTIONB30BaHuEM oTorpaduii).
2.6 OnpIThl IO HAONIOEHUIO TEIMJIOBOIO PACIIUPEHUS

rasos.
OnbITBl 1O OOHApPYXEHHI0  NIEHCTBHA  CHI

MOJICKYJISIPHOTO MPUTSKSHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

11 Mexanunueckoe JIBUKCHHUE. PaBHOMepHOE 5
' HEPAaBHOMEPHOE JABH)KECHHE
12 Cxkopoctb. Cpeassisi CKOpOCTb IPU HEPABHOMEPHOM
' JIBUKEHUM. Pacd€T myTH ¥ BpeMEHU IBUKEHUS
SBnenue nHepuuu. 3aKoH MHEepUUHU. B3aumonelictBue
33 TeN KaK MPUYMHA U3MEHEHUS CKOPOCTU JBUKCHUS TEIl.
Macca kak Mepa HHEpTHOCTH Tella
14 ITnotHocTs  BemectBa. CBA3L  INIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cua KaKk XapakTepUCTHKa B3aUMOICUCTBUS TEJ
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MIOMOUIBIO TUHAMOMETpA
37 SBnenue TaroreHus u cuna Tspkectu. Cuia TshKecTu
' Ha pyrux mia”erax. Bec rena. Hesecomocts
33 Cuna tpenus. TpeHue CKOJIbXKEHHUSI U TPEHHE IOKOSI.
' TpeHune B npupoie U TEXHUKE
1.9 CrnoxeHue cuj, HaIpaBJIEHHBIX 110 OJHOW IPSIMOM.
' PaBHOpelcTByOIIIASA CHIT
[TpakTudeckue pabOTHI:
OnpeneneHue CKOpPOCTM PaBHOMEPHOIO JBUKCHHS
3.10

(mapuka B KHJIKOCTH, MOJEIH JJICKTPUIECKOTO
aBToMoOmWII W Tak pganee). OmnpeneneHue cpeaHen

CKOPOCTHU  CKOJIb’KCHHA 6pyCKa WM [IapyuKa 110




HAKJIOHHOM IulocKOoCcTH. OrpeneneHue IUIOTHOCTH
TBéporo  Tena.  OmbITB,  JAEMOHCTPUPYIOIIKE
3aBUCUMOCTH PACTsDKEHU (JeOopMaLiu) NPYKHUHbBI OT
INPUJIOKEHHOW cuibl. ONBITHI, JIEMOHCTPUPYIOLIUE
3aBHCHMOCTB CHJIBI TPEHHS CKOJIBKEHHUS OT BEca Tella U

XapakTepa CONPHKACAIOMINXCS TOBEPXHOCTEH

dusnyeckue SBICHUS B IMpUpoaC: IMPUMCEPLI ABHKCHUS C

3.11 pa3IMYHBIMUA CKOPOCTSMH B )KUBOH U HEKUBOH IIPUPOJE,
JIEUCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHnyeckue ycTponcTBa: AMHAMOMETP, OIIIMITHUKI

JTABJIEHME TBEPJIbIX TEJI, )KUJJKOCTEHN 1 TA30B

I[aBJ'IeHI/IC TBépI[OFO tena. CrocoObl YMCHBUIICHUS U

+ YBEJTUYCHUS JTABICHUS
49 JaBnenue ra3a. 3aBUCHUMOCTh JaBJIEHHUsS ra3a oOT
' 00BEMa, TeMIiepaTypbl
43 [lepenaya naBneHus TBEPIABIMH TEIAMU, KUIKOCTSIMH U
' razamu. 3akoH [lackasns. [ITHeBMaTHUeCKHE MAITUHBI
3aBUCUMOCTh JIaBJICHUS JKUJIKOCTA OT TJIyOWHBI.
4.4 I'mapocratuyeckuit napajiokc. CooOmaromuecs
cocynbl. ['mapaBnnueckue MEXaHU3MbI
Atmocdepa 3emum u  armochepHOe aBICHHE.
[Ipyu4uHBI  CyIIECTBOBAHMSI BO3IYIITHOW O0OJOYKH
4.5 3emuu. OmnpIT Toppuyenu. 3aBUCUMOCTh
aTMOoc(epHOTO JaBJICHUS OT BBICOTHI HAJ YpPOBHEM
MOpst
46 W3mepenune atmocdeproro nasieHus. [Ipubopsr mis
' U3MEpEHHsI aTMOC(HEPHOTO AaBIICHUS
JleficTBHE )XMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apxumenoBa) cuiia. 3aKoH
Apxumena
4.8 [TnaBanue ten. BoznyxomnaBanue
[TpakTueckue paboThI:
4.9

HccnegoBaHne 3aBUCHMMOCTH Beca Te€da B BOJIE OT

00béMa nNOrpy’EHHOM B IKMAKOCTb YacTH TeJja.




OnpeneneHre BBITAIKUBAOLIEH CHUJIIbI, AEHCTBYIOIIEH
Ha Telo, MOrpyxEéHHoe B KUAKOCTh. [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, NEHCTBYIOLIEH
Ha TeJIO0 B JKHUJIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTH BBITAIKUBAIOIICH
CHJIBI, ICHCTBYIOIIEH HA TEJO B KUIKOCTH, OT 00BEMa
MOTPYKEHHOM B )KUJIKOCTh YAaCTH TeJA U OT INIOTHOCTHU
xuakoctu.  KoHcTpywpoBanme — apeoMmeTrpa  WIH
KOHCTPYMpPOBAaHHUE JIOAKM W  ompeaeneHue e

TPYy30IM0IbEMHOCTH

4.10

du3ndecKkue SIBJICHUA B npupoae: BJIMSHHUC
aTMOC(I)epHOFO JaBJICHHA  Ha JKUBOM OpraHu3M,

TUTABaHKE PHIO

4.11

TexHHUeCKne yCTPOWCTBA: COOOIIAIOUINECS COCYIIBI,
YCTPOMCTBO BOJOMPOBOJA, THUAPABIMYECKHM Tmpecc,
MaHOMETp, 0apoOMeTp, BHICOTOMED, MOPILIHEBOM HACOC,

apeoMeTp

PABOTA, MOIIIHOCTDb, SHEPT'UA

5.1 Mexanudeckas padbora
5.2 Mexannyeckast MOIITHOCTh
53 [IpocTeie MeXaHH3MBI: pbluar, OJOK, HaKJIOHHAS
' m1ockocTh. [IpaBuiio paBHOBECHS phIyara
54 [IpuMmeHeHre npaBuiia paBHOBECHUS pbldara K OJIOKYy
«3omotoe  mpaBwio»  MexaHuku. KoapounueHt
5.5 MOJIE3HOTO  JEUCTBUSA  MEXAHU3MOB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE
5.6 [ToTenmanpHast SHEPTUU TeJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
sg [Tonnas mexaHuuyeckas >Heprusl. 3aKOH U3MEHEHUs U
. COXpaHEHHUsI MEXaHUYECKON IHEPTUU
[TpakTuyeckue paboTHI:
59 Onpenenenne  paboTbl  CWJIBI  TPEHUS  IPHU

pPaBHOMCPHOM  JIBMJKCHHU TCJIa 110 FOpHSOHTaHBHOﬁ

noBepxHoctu. MccienoBaHue  yclaOBHH  paBHOBECHS




peruara. Msmepenue KIIJI HaKJIOHHOW TJIOCKOCTH.
N3yuenue 3aKoHa COXpaHEHUs] MEXaHUYECKON 3HEPTUU
510 duznueckre SBICHUS B MPUPOJAE: phlUard B Tele
' yesoBeKa
TexHuueckue yCTpOMCTBA: pblYar, MOABUKHBIA U
5.11 HETOJIBHKHBIN OJIOKHM, HAKIIOHHAS TJIOCKOCTh, TIPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COleP:KAHUS
pa3jiena 3JIeMeHTa
TEIJIOBBIE ABJIEHU A
OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOI
61 TEOpUU CTPOEHHUsS BemiecTBa. Macca U pa3Mmepbl
' MosieKyl.  OnbIThl, MOATBEPKAAIOIIME OCHOBHBIE
I10JIOXKEHUS MOJIEKYJISIPHOKHHETUYECKON TEOPUU
Mopnenn  TBEpAOro, JKUAKOTO M Ta3000pa3HOTO
6.2 COCTOSIHMM BemiecTBa. Kpucrammmueckue u aMmopgHbIe
Tena
OObscHEHNE CBOWCTB I'a30B, )KUJIKOCTEHN U TBEPIABIX TEI
6.3 Ha OCHOBE TIIOJIO)KEHUN MOJIEKYJIIPHOKHHETHYECKOU
6 TEOpUH
6.4 CmaunBaHUE U KalWUISIPHbBIE SIBJICHUS
6.5 TemoBoe paciMpeHue u cxaTue
66 Temneparypa. CBsi3b TemmepaTypbl €O CKOPOCTHIO
' TEIJIOBOTO IBM>KEHUS YACTHII
Buytpennsss ~ sHeprusi. CriocoObl  M3MEHEHUs
6.7 BHYTPEHHEN SHEpPruu: TeIUionepeaaya U COBEPIICHHUE
paboThl
63 Buasl Ternnonepenayu: TeI0NpOBOAHOCTb, KOHBEKIIHS,
' U3JTyUYCHHUE
6.9 KoyimmuecTBO  TemnoThl. YaelbHash  TEIIOEMKOCTH




BE€IICCTBA

TemnooOMeH M TEIJIOBOE paBHOBECHC. YPaBHCHI/Ie

6.10
TETIOBOTO OanaHca
611 [InaBnenne u  OTBepAEBaHME  KPUCTAJUIMYECKUX
. BEILECTB. Y AelbHasl TEIUIOTAa IUIaBICHUS
[TapooOpazoBanne u  KoHAeHcauus. Mcmapenwue.
610 Kunenue. VYpaenbHas Temiora mapooOpa3oBaHuUs.
. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUS] OT aTMOC(HEPHOTO
JIaBJICHUS
6.13 BnaxhocTs Bo3gyxa
6.14 OHeprus TOMIUBA. Y IeNbHasl TEIJI0Ta CTOPaHus
[Ipunnuner  paGoTel  TemioBbix aurareneid  KIIJI
6.15 TEIJIOBOTO JBUTaTelisl. TerioBble ABUraTeNd U 3aluTa
OKpYKaroILEe cpeabl
3aKOH COXpaHEHHMs] M TpEBpallleHUuss HHEPruu B
6.16
TEIJIOBBIX MpoIieccax
[IpakTuyeckue paboOTHI:
OneITel 1O OOHApPYXEHUIO  JEMCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUSL.
OnbITH IO BRIPAIIMBAHUIO KPUCTAIIOB MTOBAPEHHOMN
COJIM WJIU caxapa.
OnpITel 110 HAOTIOAEHUIO TEIUIOBOTO PaCIIUPEHMS
ra3oB, JKUJKOCTEN U TBEPJBIX Tell.
6.17 Omnpenenenue qaBieHus BO3AyXa B OaJUIOHE INITPULIA.

OnbITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro 00b&Ma 1 HarpeBaHUs WIN OXJIAXKICHHS.

[IpoBepka runoTessl JIMHEHHON 3aBUCUMOCTH JITTUHBI
CTOJIOWKA JKUJIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TEMIEPATYPHI.

Habntonenne n3MeHeHHst BHyTPEHHEH SHEpruu Tesa
B pe3yJibTaTe TeIyionepe ayi U padoThl BHEUTHUX CHIL

HCCJ’ICI{OB&HI/IG SIBJICHUSL TemooOMeHa J319)5!




CMEILIMBAHUM XOJIOJIHOW U TOPsTYE BOJIBI.

OrnpeznenieHne KOJIMYECTBA TEIJIOTHI, MOJYYEHHOI'O
BOHOP’I npu TCHHOOGMCHG C HarpCeTbiM MCETAJNIMYCCKUM
LIUJIAHIAPOM.

Onpenenenne y1eabHOW TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiiecca ucapeHus.

OHpeﬂeneHHe OTHOCHUTEIBbHOH BIIAXKHOCTHU BO3JQyXa.

OmnpezneneHue yaelbHON TEIIOTHI IUIABICHUS JIbJIA.

6.18

@dusnyeckue SBIEHUS B TPHUPOAE: ITOBEPXHOCTHOE
HAaTsHOKEHUE W KalmWULIPHBIE SIBICHHS B IPUPOJE,
KpUCTaJIIBbI B IpUpoJie, n3nydenue CoHLa, 3aMep3aHue
BOJOEMOB, MOpCKUE Opusbl; 00pa3oBaHHE pOCHI,

TyMaHa, HHEA, CHETa.

6.19

TexHuyeckue yCTpONCTBA: KaNWILIAPBI, INPUMEPHI
HCIIOJIb30BaHUsl KPUCTAIIJIOB, JKUJAKOCTHBIN TEPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CHUCTEMa OTOIICHUS
JIOMOB, THTPOMETpPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnexTpusanus Tei. /[Ba poga 3JeKTpUUYECKUX 3apsI0B
BzaumogeiictBue 3apspkeHHBIX Tell. 3akoH Kysona

7.2 (3aBUCHMOCTB CHJIBI B3aMMOJICHCTBHS 3apsSHKEHHBIX Tell
OT BEJIMYMHBI 3aPsI/IOB U PACCTOSIHUS MEXKAY TEIaMH)
DIIEKTPUYECKOE noJe. Hanpsioxkénnocthb

7.3 anekTpuueckoro mnois. [lpuHuun —cynepno3unuu
3JEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu snexTpuueckux 3apsioB. DJIeMEHTapHbII

7.4 anekTpuueckuit 3apsan. Ctpoenue aroma. [IpoBoaHuku
U AUDJIEKTPUKHI

7.5 3aKOH COXpaHEHMs AJIEKTPUUYECKOTO 3apsiia

76 DOneKTpuyeckuid  TOK.  YCIOBHS  CYLIECTBOBAHMS

OJICKTPHUYECCKOI'O TOKA. M cTOUYHNKN TOCTOSTHHOTO TOKA




HevictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,

7.7 XUMHYECKOE, MArHuTHOE). OJEeKTPUYECKUH TOK B
KUIKOCTSAX U razax
. Onektpuueckas uenb. Cuia TOKa. OJNEKTPUUYECKOE
' HaIpsKEHUe
79 ConpotuBieHne MIPOBOJIHUKA. VY nenbHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa 15 yyacTKa LenH
[locnenoBarenbHOE W MapalieIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOUIHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoyins — Jlenna
13 DneKTpuyecKue Ienu U MOTPEOUTENH IINEKTPUUECKOM
' sHepruu B ObITy. KOopoTKO€e 3aMbIkaHue
[ToctossHHBIE MarHUTHl. B3anMo1eiicTBHE MOCTOSHHBIX
7.14
MarHuToB
715 MarnutHoe mnone. MarHutHoe mosie 3eMJIM MU €ro
' 3HAUYEHHE IS )KU3HU Ha 3emiie
716 OneiT Dpcrena. MarHutHoe 1oJie 3JIEKTPUYECKOrO
. ToKa. [[puMeHeHne 31eKTPOMArHuTOB B TEXHUKE
JleficTBe MarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
717 DNeKTpOoABUTATENb TOCTOSIHHOTO ToKa. Mcmoap30Banme
' JJIEKTPOJIBUraTeael B TEXHUYECKUX YCTPOMCTBAX M HA
TpaHCHopTe
Onbitet  ®apages.  SIBieHHE  AIEKTPOMArHUTHOU
7.18
uHaykuuu. lIpasuno Jlenna
DIIEKTPOreHepaTop. Crioco6b1 MOJTYy4YECHUS
7.19 JJEKTPUYECKON  SHEPruu.  DJEKTPOCTAHLMM  HA
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTUHU
[IpakTuueckue padbOTHI:
7.20 OMnbITHI MO HAOITIOICHUIO AJIEKTPHU3AIINN TEJT UHTyKIIUEH

U IpU COIPUKOCHOBCHUMU.




HccnenoBanue nAEUCTBUSL AJIEKTPUUECKOTO TOJISI Ha
MPOBOJHUKH U TUIIEKTPUKHU.

C6opka u mpoBepka pabOTHI INEKTPHUUECKOW IIeTH
MOCTOSTHHOT'O TOKA.

W3mepenue u peryiupoBaHHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPsHKEHUS.
UccnenoBanue 3aBUCUMOCTH CWJIBI TOKa, HUAYIIETO
yepe3 pe3UcTop, OT COINPOTUBIEHUS pe3UcTopa U
HaIpPsDKEHUS. Ha pe3UCTOpe.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBHCHUMOCTh
3JIEKTPUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUTOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepuara.
IIpoBepka mpaBuia CHOXKEHUS HANPSHKEHUN MpU
MOCTIEIOBATEIbHOM COEIMHEHUU JBYX PE3UCTOPOB.
[IpoBepka npaBuiia Ajisi CUIIbI TOKA NPU HapajiIeIbHOM
COeMHEHUH  pe3ucTopoB. OmpeneneHue pabOTHI
JNEKTPUYECKOT0 TOKa, HUAYLIET0 Yepe3 pe3ucTop.
OnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIEJISIEMOM Ha pe3ucrope. HccnenoBanue
3aBUCUMOCTH CWJIBI TOKA, HIYIIETO Yepe3 JaMIIOUKY, OT
HanpspkeHus Ha Heidl. Onpenenenue KITJ[ narpeBarensi.
Hccnenosanue MarHUTHOTO B3aMMOJICICTBHS
MOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOTrO MOJIA
MOCTOSIHHBIX MAarHUTOB TIPH UX OOBEAMHEHUU U
pazaenenuu. MccienoBanue neiCTBUS SIEKTPUIECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbIThI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI
B3aMMOJICUCTBUS KATYIIKA C TOKOM ¥ MarHuTa OT CHJIbI
TOKa M HampaBjieHHs TOKa B Karyuike. V3yuenue
JEHCTBUSL MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM.
Kounctpyuposanue u U3y4yeHue paboThI
BIIEKTPOABUTATETISA. H3mepenne KII
3JIEKTPOJBUIATEIbHOM ~ yCTaHOBKHU.  ONBITBI 1O

HCCJICAJOBAHUIO SABJICHHUA BHCKTpOMaFHI/ITHOﬁ




WHAYKOUW: HCCIICA0BAHUC W3MCHEHHMI 3HAUYCHHUA U

HalTpaBJICHUS UHAYKIIUOHHOI'O TOKa

7.21

®dusnueckre SBICHUS B NPHUPOAE: DICKTPUUECKUE
SABJICHUS B aTMOC(bepe, QJICKTPHUYCCTBO KHUBBIX
OpraHU3MOB, MAaTHUTHOE TI0JIe 3eMJIH, Ipeid MOOCOB,
POJIb MAarHUTHOTO TOJISL JIs1 )KU3HU Ha 3eMiie, OJISIPHOE

CHUAHUC

7.22

TexHu4ecKue yCTpOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKOI SHEPIHH,
JIEKTPOOCBETUTENbHBIE TMPUOOPHI, HarpeBaTesbHbIE
ANEKTPONPUOOPHI (mpumepsr), JJIEKTPUYECKUE
MIpEeIOXPAaHUTENH, JIEKTPOMArHUT, 3JEKTPOJBUTATEIh

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOTO TOKAa

9 KJIIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPIKAHUS
paszena
MEXAHUWYECKUE SABJIEHUA
81 Mexannueckoe JBHXKEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBUIKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
HepaBHoMepHOE  NPSAMOJIMHEWHOE  JBHIKCHHE.
8.4 Cpennsis ¥ MIHOBEHHass  CKOPOCTb  Tella  MpH
8 HEpPaBHOMEPHOM JIBUIKEHUH
a5 YckopeHue.  PaBHOYCKOpeHHOE — HPSMOJIMHEMHOE
' JIBIYKEHUE
8.6 CBoOoaunoe magenne. OmneITe [ annnes
PaBHOMepHOE nBUX)EHHE 110 OKpYKkHOCTH. [lepuoa u
8.7 yactota oOpamieHus. JIuHeilHas W yrioBas CKOpPOCTH.
LleHTpOoCTpEMUTENIBHOE YCKOPEHHE
8.8 ITepBsiii 3ak0oH HproTOHA




8.9

Bropoii 3akon HeroTrona

8.10 Tpetuii 3akon HeroTtoHa
8.11 [IpuHIMT Cynepno3uLuu CU
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8 13 Cuna TpeHus: cuia TPEHMs CKOJBXECHMS, CUJIa
' TPEHUSI [TOKOS, IPYTHe BUJIbI TPEHUS
S 14 Cuna TSKECTM M 3aKOH BCEMHUPHOIO TITOTEHMS.
' Yckopenue cBOOOIHOTO MaIeHus
%15 JBuxenne mma"Her Bokpyr Comnma.  Ilepsas
' KOCMHU4€ecKasi ckopocTb. HeBecoMOCTh U neperpys3ku
S 16 PaBHOBecue MaTepuanbHOH TOUKH. AOCOIIOTHO
’ TBEPJIOE TEIJIO
%17 PaBHOBeCcHe TBEPIOroO Tena € 3aKPEIUIEHHOU OCBIO
' BpaunieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 WNmnynec Tena. U3menenne umnyibca. Miynbe cuibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE IBHKEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTh
829 PabGora cun Tspkectu, ympyroctd, TpeHus. CBs3b
' SHEPTUU U paboThI
823 [ToreHunanbHass »dHEprusi Tena, MOMHATOTO HAaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToreHnManbHasg SHEPTUS CKATOU MPYKUHbI
Kunernueckas sneprus. TeopemMa 0 KHHETUYECKOU
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU
[TpakTrueckue paboThI:
Onpeznenenue cpeHe CKOPOCTH CKOJIbKEHUs OpycKa
WIM JIBWKEHUS LIapuKa MO HAKJIOHHOM IJIOCKOCTH.
8.27

Ornpenenenne yCKOpeHus Tena Npyu paBHOYCKOPEHHOM
JBUKEHHUHM 110 HAKIIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH MYyTH OT BPEMEHH IPHU

PaBHOYCKOPCHHOM JABVOKCHUHN 0e3 HavaJbHOU




CKOpOCTH.
[IpoBepka ruMOTE3Bl: €CIU MPH PABHOYCKOPEHHOM
JABNXKCHUN 0e3 HaYaJIILHOM CKOPOCTH IIYTHU OTHOCATCHA
KaK psl HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
MPOMEXKYTKH BPEMEHU OJUHAKOBBL.

HccnenoBanue 3aBUCUMOCTH CHTBI TpEHUs
CKOJIB2KCHUA OT CHJIBI HOPMAJIBHOTO  OABJICHUA.
Onpenenenne kKodhUIMEHTa TPEHHUS CKOJIBKEHUS.
Omnpenenenne KECTKOCTU NPYXHUHBL. OrmpeaencHue
paboThl CUJIBl TPEHUSI IPU PAaBHOMEPHOM JIBUKEHUU
TeJIa TI0 TOPU30HTAIBHOM MOBepxHOCTH. OnpeaencHue
paboOTBl CHJIBI YNPYrocTH MNpU MOABEME TIpy3a C
UCTIOJIb30BaHUEM  HETIOJIBIDKHOTO M TIOABIIKHOTO

0JIOKOB

dusnyeckue SABJICHUS B npupoac: MMpuirnBbI U OTJIUBEIL,

8.28 nBikeHne tuianeT CONTHEUYHON CHCTEMBI, PEaKTUBHOE
JBUKEHUE KUBBIX OPraHU3MOB
299 TexHuueckue yCTpPOWCTBA: CHUIOMETP, JATUYUKU
' MIOJIOKEHUSI, PACCTOSIHUSI | YCKOPEHUSI, PaKEThI
MEXAHUWYECKHUE KOJIEBAHUA Y BOJIHBI
KoisebarensHoe JIBIDKECHHUE. OcHOBHEIE
9.1 XapaKTePUCTHKU  KONeOaHWii: TMepHoJ, YacToTa,
aMILTUTY 12
MaremMatnyeckuii ¥ TNPYKHHHBIA ~ MAasTHUKH.
9.2 [IpeBpamienre  SHEpruu  mOpu  KoseGaTeIbHOM
JIBI>KCHUU
93 3aryxatomue kojiebanusi. BeiHyX1eHHBIC KOJIEOaHUSI.
' Pe3onanc
Mexanuueckue BoiHbL. (CBOWCTBA MEXaHMUYECKHX
BoJH. [IponosibHbiE W TONIEpeyHbIE BOJHBL. J[nnHa
9.4 BOJIHBI M  CKOPOCTh €€  pacupoCTpaHEHUs.
MexaHu4eckue BOIHBI B TBEPAOM TeE, CEHCMUUYECKHE
BOJIHBI
9.5 3ByK. ['poMKOCTH U BbICOTa 3ByKa. OTpa’keHHUE 3BYyKa
9.6 NHudpa3Byk u yIbTpasByk




9.7

[IpakTuueckue pabOTHI:

Onpenenenne YacTOoThl W TepUoAa  KoJeOaHHiA
MaTEMAaTHYCCKOI'0O MasiTHHUKA.

Onpenenenne YacTOThl W TepuoAa  KolieOaHH
HNPYXUHHOI'O MasgTHUKA

WccnenoBanue 3aBUCUMOCTH Tepuoia KoyieOaHUMA
MMOABCIICHHOI'O K HHUTH TIpy3a OT [IJHUHBI HHUTH.
HccnenoBanne 3aBUCUMOCTH Tepuojaa KoseOaHuil
MPYKUHHOIO MasTHHKa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH  Iepuoja  KoiebaHuii  Tpysa,
MOJIBEIEHHOT'O K HUTH, OT MAcChl Ipy3a U KECTKOCTU
npyxkuHbl. M3MepeHWe YCKOpPEeHHS  CBOOOHOTO

mageHus

9.8

®u3nuecKue SBICHUS B PUPOJIE: BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMUYECKUE BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHuyeckue yCTpPOMCTBA: 3XO0JOT, HMCIOJIb30BAHUE

yIIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNIEKTPOMarHUTHOE T0JIe. DIEKTPOMATHUTHBIE BOJTHBI.

101 CBoHCTBa 2JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 3eKTpOMAarHUTHBIX BOJIH
103 DneKkTpoMarHuTHas npupoja csera. CKOpocTh CBETa.
‘ BousHOBBIE CBONCTBA CBETA
10 [TpakTuyeckue paboOTHI:
10.4 N3ydyeHne CBOWCTB JJIEKTPOMArHWTHBIX BOJH C
MOMOILIBI0 MOOMIIBHOTO TeneoHa
®dusnueckue SBICHUA B NPHUPOAE: OMOIOTHYECKOE
10.5 JNEHCTBUE  BHJIUMOTO,  yJIbTpaHUOIETOBOTO U
PEHTI€HOBCKOTO U3JTy4YEeHHI
10.6 TexHuueckue YCTpPOMCTBA: HCTIOJIb30BaHUE
' AIIEKTPOMATHUTHBIX BOJIH JJII COTOBOM CBSI3H
CBETOBbBIE ABJIEHUA

11

11.1

JlydeBast monenb cBera. IcToOuHMKYM cBeTa




11.2

[IpsamosiuHeiTHOE pacIpOCTpaHEHUE CBETA

11.3

Otpaxenne cBera. Ilmockoe 3epkano. 3akoH

OTpaXXCHUS CBCTA

11.4

HpCJIOMJIeHI/IC cBeTa. 3aKoH MMpCJIOMJICHUA CBCTA.

[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA

11.5

JIunza. Xop yyel B IMH3E

11.6

OnTtHyeckas cucTeMa Q)OToaHnapaTa, MHUKPOCKOIIa U

TCIICCKOIIa

11.7

I'maz kak omnrTuyeckas cucreMa. bin3opykocTs U

JaJIbHO30PKOCTH

11.8

Pasnoxxenne Oenoro cBeta B coekTp. ONBITHI
Heiotona.  CrioxkeHue  CHEKTpPalIbHBIX  I[BETOB.

Hucnepcus cBeta

11.9

[TpakTrueckue paboTHI:

UccnenoBanue 3aBUCMMOCTH yria OTpPaXKEHUS
CBETOBOTO JIy4da OT yIJIa MMaJICHHUS.

W3ydeHne XxapakTepUCTUK U300pakKeHHs MpeaMeTa
B IJIOCKOM 3€pKaje.

UccnenoBanue 3aBUCUMOCTH yria MPEIOMIICHUS
CBETOBOI'O Jiyya OT yrja MaJeHUsl Ha TPAHUIIE «BO3AYX —
CTEKIION.

ITonyuenue U300paxKeHHH C TOMOIIBIO
coOMparoIIe TUH3HI.

Onpenenexnue ¢boxycHoro pacCTOAHUS n
ONITUYECKOU CHUITBI COOMPAOIICH JTHH3BI.

OMBITHI 11O PA3IOKEHUIO OEJIOTO CBETA B CIIEKTD.

OnbIThl IO BOCHPUITHIO 1IBETA MPEAMETOB MPU HUX

HaOJII0/IEHUH Yepe3 [IBETOBbIE (PHIIbTPHI

®dusuyeckue SBJICHUS B pupoje: 3aTMeHus: CoJiHIa 1

11.10 JlyHbI, IBeTa TeN, ONTUYECKUE SBICHUS B aTMocdepe
(uBeT Heba, pedpakiys, paayra, MUPax)
1111 TexHuueckue  yCTpOMCTBA:  OYKHM,  IEPUCKOI,
¢doroamnmnapat, ONTUYECKHE CBETOBO/IbI
12 KBAHTOBBIE ABJIEHUA
12.1 OmnbiTel Pesepdopna u miaHerapHasi MOJIENb aTOMA.




Mogens atoma bopa
172 Hcnyckanue M NOTJIOEHUE cBeTa aToMOM. KBaHTBHI.
. JIuneiyaTeie CIIEKTPBI
12.3 PagroaktuBHOCTB. Anb(da, 6eTa- U raMMa-u3IydYeHHs
14 Crpoenune aromHoro sjapa. HykioHHass Monenb
' aTOMHOrO siapa. M3otonsl
125 PannoaktuBHble npeBpamienusd. Ilepuon nomypacnana
' ATOMHBIX SI7IEp
126 SnepHble peaky. 3aKOHBI COXPAHEHUS 3apsI0BOrO U
' MacCOBOI'O YUCEI
OHeprusi CBsA3M AaTOMHBIX sfep. CBsA3b Macchl M
12.7
SHEPrUU
18 Peakuumu cunTesa u genenus saaep. McrouHuku
' sHeprun CoJiHIa U 3BE3]
129 Slnepnas osHepretuka. JleWcTBUE paaMOAKTUBHBIX
' M3JIyYEHUI Ha KUBbIE OPraHU3MBI
[TpakTuyeckune paboOTHI:
HabmioieHue CIUIOMIHBIX M JIMHEHUYaThIX CIEKTPOB
U3ITyUYEHUS.
12.10
HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTUN YaCTULIBI
[0 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paanoakTUBHOTO (poHa
®usnueckue SABJICHHMS B IPUPOJIE: €CTECTBEHHBIN
pPaaOaKTUBHBIN don, KOCMHUYECKHE Jy4H,
12.11 pPalIHOaKTUBHOE W3JIyYEHHUE MNPUPOIHBIX MHUHEPAIIOB,
JICHCTBUE PAJUOAKTUBHBIX HW3JIyYEHH Ha OpraHu3M
4eJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,
' WHJIUBUyaJIbHBIN JO3UMETpP, Kamepa Buibcona

IHPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOI
IMPOTPAMMBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA




Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJjbTaTaM
0a30BOIro0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMporpaMMbl OCHOBHOT'0 00111ero oopa3oBanusi Ha ocHoBe ®I'OC

[lonumanue ponu  (GuU3MKM B  HAydyHOH KapTUHE  MHUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJCTABICHUH O 3aKOHOMEpPHOH
CBSI3M U IIO3HABAEMOCTH SIBJIEHUM MTPUPO/BI, O POJIM SKCIIEPUMEHTA B
¢buszmke, 0 cHUcTeMOOOpasywmie poau (QU3MKKM B pa3BUTUHU
€CTeCTBEHHbIX HAayK, TEXHHUKH U TEXHOJOTHH, 00 3BONIOLUU
(bu3NYeCKUX 3HAHUM U MX POJM B LEIOCTHOW €CTECTBEHHOHAYYHOU
KapTHMHE MHpa, O BKJAJ€ POCCUHCKUX U 3apyOeXHbIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHMS O BUJAX MaTepuu (BELIECTBO M IMOJIE), O IABUKCHHM KakK
croco0e CyIIecTBOBaHMS MaTepuu, 00 aTOMHO-MOJICKYJISIPHON
TEOpUU CTPOEHUS BEIIECTBA, O (PUINYECKOM CYUIHOCTH SIBICHUI
Opupoabl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBaHTOBbIX); YMEHHE pa3iuyaTh SBJICHHUS 110 OINUCAHUIO UX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OINBITOB, AEMOHCTPUPYIOIINX
NaHHOEe (pu3MyYecKoe sBJIEHUE; YMEHHME paclo3HaBaTh IPOSBICHHUE
M3YYEHHBIX (U3NYECKUX SIBJICHHM B OKPY’KAIOLEM MHUpE, BBIIEISSA

UX CYILECTBEHHbIE CBOMCTBA (ITPU3HAKH )

BJIaI[eHI/Ie OCHOBaMH ITOHATHHHOIO arrmapara 1 CHUMBOJIMYECKOIO
SA3bIKa (1)H31/IKI/I 1 UCIIOJIB30BAHUC UX IJIA PCIICHUA y‘le6HBIX 3aJa4,
YMCHHC XapaKTCpHU30BaTb CBOMCTBaA TCII, (1)I/ISI/ILIGCKI/IG SABJICHUA K

MIPOIIECCHI, UCTIOJNIB3Ys (yHIAMEHTAIBHBIC U IMITUPUIECCKUE 3aKOHBI

YMeHue onuchiBaTh M3Y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCIIOJIb3YyA (I)I/I3I/I‘leCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHUS C YYETOM
coOJTI0/IeHUS TTPaBUJT O€30MaCHOTO TpyAa: HaOMoIeHHe (PU3NUECKIX
SIBIICHUU:

YMEHHE CAMOCTOSATEIHHO COOMPATH IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U3 TaHHOTO Habopa 000PYyJO0BaHMS MO HHCTPYKIIUHU, OMIUCHIBATH XOJ
OTIBITA U 3aMUCHIBATh €TO PE3YJILTATHI, (HOPMYIUPOBATH BHIBOJIBI;
MPOBEJEHUE NPSIMBIX M KOCBEHHBIX HW3MEpeHuil (u3HUecKux
BEeIMYMH: YMEHHE IUIAHUPOBATh W3MEPEHHs, CaMOCTOSTEILHO

coOMpaTh HSKCHEPUMEHTAIBHYIO YCTAHOBKY IO HHCTPYKIHH,




BBIYHCIIATh 3HAYCHHWE BEIMYMHBI M AHAJIU3HPOBATH IIOJyYCHHBIE
pe3yapTaTel ¢ Y4Y4€TOM 3aJaHHOW IOTPELIHOCTH PE3YJIbTATOB
U3MEPEHU;

IIPOBEJICHUE HECJIOKHBIX OKCIEPUMEHTAIbHBIX HCCIIEI0BaHUM;
CaMOCTOSITENIFHO COOHMpaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY U
IIPOBOAMTH  HCCIENOBAaHUE 10  MHCTPYKUUH, IPEACTABIATH
MOJIyYCHHBIE 3aBUCUMOCTH (PU3UYECKUX BEIUYUH B BUjAE TaOIMIl U
rpadUKoOB, YYWUTHIBaTh IMOrPELIHOCTH, JeNaTh BBIBOJABI 110

pe3yiibTaTaM HCCICAOBaHUA

[loHnMaHue  XapakTepHBIX CBOHCTB  (pu3MUYeCKMX  Mojenei
(MaTepuasibHasl TOUKa, aDCONIOTHO TBEPAOE TEJO, MOJIENH CTPOCHHUS
ra3oB, >KUJKOCTEH M TBEPIBIX TeJ, IUIAHETapHas MOJAEIb aToMa,
HYKJIOHHasi MOJIEJIb aTOMHOTO $iipa) U YMEHUE NPUMEHATb UX IS

00BsACHEHHS PU3HUECKUX MPOIIECCOB

YMmeHue oObiACHATh (PU3NYECKUE MPOIECCHl U CBOICTBA Tel, B TOM
Yuciae M B KOHTEKCTE€ CHUTYyallMd MPAKTHUKO-OPUEHTUPOBAHHOIO
Xapakrepa, B YaCTHOCTH, BBIABIATH IPUYMHHO-CIIEACTBEHHBIE CBS3U
U CTPOUTh OOBSICHEHHE C OMOpPOM Ha U3yYEHHBIE CBOWCTBA
(bu3nYecKux SBICHUHM, (U3UYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEINA

YMmeHue pemath pacuéTHble 3amaud (Ha 6a3e 2 — 3 ypaBHEHHi),
UCIONB3Yysl 3aKOHbl U (OpPMYyJIbl, CBS3bIBalOIIME (U3NUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KPAaTKOE YCJIIOBHE 3alayH,
BBISIBJIAT HEJOCTAIOIINE JIaHHBIC, BHIOMPATh 3aKOHBI M (POPMYIIBL,
HE00XO0AUMBIE JIIs €€ pelleH s, UCII0JIb30BaTh CIIPABOYHBIE IaHHBIE,
IIPOBOJUTH PAcCY€Thl U OLICHMBATh PEAIMCTHUYHOCTH IIOJyYEHHOIO
3HaYeHUs (PU3NUECKON BETUUUHBI; YMEHHE ONIPEAEISATh Pa3MEPHOCTh

(1)14314%01(0171 BCJINYHNHBI, HOJ'Iy‘IGHHOfI IIpyu PpCHICHHUH 3ala4n

YMeHHE XapaKTepHU30BaTb IPUHLUIBI JEHUCTBUS TEXHUYECKUX
YCTPOICTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 110 UX ONKUCAHMIO, UCIIOJb3Ysl 3HAHUS O
CBOMCTBaX (PU3UYECKUX SIBICHUH M HEOOXOAUMBIE (PHU3UUECKUE

3aKOHOMECPHOCTHU

10

VMenne WCIIONB30BaTh 3HAHUA O (1)I/I3I/ILI€CKI/IX SABJICHUAX B

MOBCEJTHEBHOM KHM3HM il obecrieueHus: 0e30MacHOCTH  IIpH




oOpamieHUM ¢  OBITOBBIMH  TpHOOpaMHU W TEXHUYECKUMU
yCTPOMCTBAMH, COXPAaHEHHUs 3[0POBbS M COONIOJEHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKpYXKAMOIIEH cpele; MOHUMaHUE
HEOOXOMMOCTH TPUMEHEHHSI JOCTIKECHUH (U3UKU U TEXHOJIOTHA

IUI paliMOHAIbHOIO IPUPOIOTIOIb30BAHUS

11

OnbIT moucka, IpeoOpa3oBaHUs M IPEACTaBICHUS HH(pOpMalUu
(Gu3n4ecKoro conep’kaHus € MCIOJIb30BaHMEM HH()OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHI; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJIydeHHOW HH(OpManMud Ha OCHOBE HWMEIOIIHUXCSA 3HAHMK U
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB; YMEHHE HCIOJB30BaTh  IIpU
BBITIOJTHEHUM Y4E€OHBIX 3aJJaHUi Hay4HO-TIOMYJISPHYIO JIUTEpaTypy
(bu3n4ecKoro cojepx aHus, ClIpaBOYHbIE MaTepHajbl, PECypChl CETH
WutepHer; BiazeHue 0a30BBIMH  HaBBIKAMU  IMPe0Opa30OBaHUS
MHpOpPMALlUK M3 OJHOW 3HAKOBOH CHUCTEMBI B JIPYIyl0; YMEHHE
co3/1aBaThb COOCTBEHHBIC NMHCHMEHHBIE W YCTHbIE COOOIICHHS Ha

OCHOBC€ I/IH(l)OpMaIII/II/I 13 HECKOJIbKUX NCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMBbIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS

1 MEXAHUWYECKUE ABJIEHUA

11 Mexanndeckoe JBHXXCHUC. MaTepI/IaJ'IBHaH touka. Cucrema oTcuéra.

OTHOCUTEIIHFHOCTD JABMKCHUA

PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHHE. CpeaHsist ckopocTb. Dopmyna s

1.2 BBIYUCIICHHS CPEJIHEH CKOPOCTH: V = S/t

PaBHOMepHOC HpﬂMOJ’IHHGfIHOG JABHKXCHUC. 3aBUCUMOCTh KOOPAMWHATBI TCJIa OT

BPEMEHH B CIIy4ae paBHOMEPHOT'O IIPSIMOJIMHEWHOIO JIBUKECHHUS:

Bnropeny
13 x(t)=x,+vt

I'paduky 3aBUCUMOCTH OT BPEMEHH JUIsI MPOEKUUU CKOPOCTH, MPOCKIHH
IepeMenIeHus, IyTH, KOOPAMHATBI IPH PAaBHOMEPHOM IPSMOJIMHENHOM

JABM>KCHUN

3aBUCHMOCTD KOOpAWHATBI TEJIa OT BPECMCHU B CJIy4YaC PABHOYCKOPCHHOI'O

pr[MOJ'H/IHeI\/’IHOFO JABUXXCHUA:

(] Ry

Sl =vy #f+a*

@opMynbl I MPOCKLUUH NEPEMEIICHUS, MPOEKIMH CKOPOCTH M IPOCKLUU

YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOIMHEHHOM JIBUKCHHUHU:

-

1.4 s. D=y, -t+a, L,
2
v ()=v, +a_t,
a, (f) =canst,
U:_.l.: - U-_I: =2a,s,

I'paduku 3aBUCUMOCTH OT BPEMEHHU [UIsl MPOEKIUH YCKOPEHHS, MPOEKIUU
CKOPOCTH, IIPOEKIUH IIepEeMEILIEHUs, KOOPAUHATHl IIPU PAaBHOYCKOPEHHOM

Hp?[MOJIHHCfIHOM JABMOKCHUN

CroOoanoe nageHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE MAJCHUE TeJa 1O

15 BCPTHUKAIA (I[BI/I)KGHI/IG TCJIa BHHU3 HJIM BBCPX OTHOCHUTCIBHO ITOBCPXHOCTH

3emnn). ['paduku 3aBHCUMOCTH OT BpEeMEHH JJs TPOEKIMH YCKOPEHUS,

IPOCKIHMKU CKOPOCTH MW KOOPAWHATHI ITIPpHU CBO60,Z[HOM nmaacHun TCJj1a 110




BEPTUKAIH

1.6

CKOpOCTh PaBHOMEPHOTO JBW)KEHHS Tella M0 OKpYX)HOCTH. Hampasienue
CKOPOCTH.
®opmysia I BBIYHMCICHUS CKOPOCTH 4Y€pe3 Paauyc OKPY>KHOCTH W MEPUOT
oOparieHus:

2nR

T

HCHTpOCTpCMI/ITeHBHOG YCKOpPCHHUC. HaHpaBHeHI/IC HECHTPOCTPEMUTCIIBHOT'O

yckopeHusi. @opmyiia JiJisl BBIYUCICHHS YCKOPEHUS:

1.7

Macca. [InoTHOCTB BeliecTRBa. <D0pMyna JJIA BBIYUCIICHUSA IIJTIOTHOCTH:

_m
=5

1.8

Cuna — BexktopHas ¢uszndeckas BenndnHa. ClI0KeHUe CUl

1.9

SBnenune unepuuu. [lepBriit 3akoH HproToHa

1.10

Bropoii 3akon HerotoHa:
F=m-d

COHaHpaBHCHHOCTL BCKTOpA YCKOPCHH: TCJIa U BEKTOPA CUJIbI, HeﬁCTBYIOHleﬁ

Ha TCJI0

1.11

Bzaumoneiictue ten. Tpernit 3akoH HeroToHa:

Fy 4 =—F

1.12

TpCHI/Ie TIOKOs U TPCHHUEC CKOJIbIKCHUS. (DOpMyJ'Ia JJI BBIYUCIICHUS MOYJISI CUJIbL

TPCHUS CKOJILKCHUSA!




1.13

Hedopmarus Tena. Yopyrue u Heynpyrue aeopmanuu. 3aKOH yIpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSITOTCHUE. 3aKOH BCCMUPHOT'O TATOTCHUA:

My - M4
'L
Cuna TsxecTd. Y CKOpeHHe CBOOOIHOTO MMaICHHUS.
dopmyna A BEIYUCICHUS CHIIBI TsDKECTH BOMHM3M MoBepXHOCTH 3emuu: F =
mg.
JBuwxenue mnanet Bokpyr Connua. [lepBas kocMuyeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

WMy Tenta — BeKTopHas pu3nveckas BeIMINHA.
D=mo

Nmnynsc cucremsl tein. M3menenune umnyisca. IMImyasce cuiisl

1.16

3aKkoH COXpPaHCHUS UMITYJIbCa IJIA 3aMKHyTOI\/JI CHUCTECMBI TCII.
Dp=nyUy +m, U, =const

PeakTuBHOE IBUKEHUE

1.17

Mexannueckasi pabora. @opmya sl BBIYUCICHUS PaOOThI CHIIBIL:

A=Fscosc

Mexannueckas MOITHOCTD:

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIrUs. q)OpMYJIa JUIA BBIYUCJICHUA

KHHETHYCCKOMN OHCPI'UH:




Teopema o kuHeTH4YeCKOM dHEeprun. opmyiia 1Jis BEIYUCICHUS
MOTEHIMATBHOU SHEPTUH TeJa, OIHATOTO

HaJl 3eMIIEH:

E_=meh
P =

Mexanndeckas SHEPTHUsL:

E=E;+E p
L2 3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. PopmyJia 17 3aKoHa
COXpaHEHUsI MEXaHUYECKON YHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBparnieHne MEXaHMUECKOW SHEPTUH MPU HATTUYUH CUJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30J10TOE PABUIIO» MEXAHUKHU.
Peraar. MomenT cubl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToxasmxHbIN 1 HeMOABWKHBIN O6510Ku. KITJI mpocThIx MeXaHM3MOB,
= ‘411;‘41-33333
‘4“‘33.1]_‘}111333:13
JlaBiieHue TBEPAOTO TENA.
dopmyiia 171 BBIYACICHUS JaBJICHHS TBEPIOTO TeJa:
_F
P= 5
191 HaBnenue raza. AtMmocdepHoe JaBieHHUE.
' I'uapocTtaTnyeckoe 1aBlieHUE BHYTPH KHIKOCTH.
dopMya 7151 BEIYUCICHUS IaBJICHUS BHYTPH KUIKOCTH:
P=pgh+Dp,
1.22 3akoHn [lackansa. ['unpaBnuyeckuii nmpecc
3akon Apxumena. Dopmyna Juisi ONpEACNICHUS BBITAJIKUBAIOUICH CHIIBI,
123 JNEHCTBYIOLIEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ras:

F_:'-.II'.. :ng




VcaoBue nnaBanus tena. [InaBanue CYJI0B U BO3AYyXOILIaBaHHUEC

1.24

Mexanudeckue KoJjieOaHUs. AMIUIMTYAa, TEPUOJ M YacTOTa KOJIeOaHMiA.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M NIEPUOJT KOJIeOaHuit:

1.25

MareMaTtnueckuii U MpPYKUHHbIA MasTHUKU. [IpeBpameHue sHepruum Ipu

K071€0aTeIbHOM ABUKEHUHU

1.26

3aryxatomue kojiebanusi. BeinyskieHHnbie konebanus. Pezonanc

1.27

MexaHudeckrue BOJIHBI. HpO,Z[OJ'II)HBIe " IIOIICPEYHBIC BOJIHEI. I[J'II/IHa BOJIHBI 1

CKOPOCTH paCIipoOCTPAHCHUA BOJIHBI:

h=v-T

1.28

3BYK. FpOMKOCTL H BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHUIC

nByx cpen. MHdpa3Byk u yIbTpa3ByK

1.29

Ipakmuyeckue pabomul

W3mepenne cpeqHell MIIOTHOCTH BELIECTBA; apXMMEIOBOW CHIIBI, KECTKOCTH
NPY>KUHBL, KOA(PPHUIMEHTa TPEHUSI CKOJIbKEHHUS; PaOOThI CHUIIBI TPEHHS, CHIIBI
YIPYTOCTH; CpelHEeH CKOPOCTH JABMKEHUS OpycKa IO HAKJIOHHOH IIOCKOCTH;
YCKOpeHHus: Opycka INMpH IBM)KEHUH 0 HAKJIOHHOM IJIOCKOCTH; YacTOThl M
nepuosia KoJjeOaHM MaTeMaTHYeCKOTO MAasTHHKA, YacTOTHl W TIepHoja
KoJIeOaHMI TPYKMHHOTO MasiTHUKA; MOMEHTA CHJIB, ISHCTBYIOLIETO HA PhIYars;
paboThl CWIIBI YNPYTOCTH NPU MOABEME TPy3a C MOMOIIBIO HEIMOJBUKHOTO
0710Ka; pabOTHI CHIIBI YIIPYTOCTH IIPU MOABEME TPY3a C HOMOIIBIO MOBHKHOTO
61oKa.

HccnenoBanue 3aBUCHUMOCTH apXHMEIOBOM CHUJIIBI OT 00BEMa MOTPYKEHHOU
YaCTH TeJIa U OT MJIOTHOCTH ’KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAcChI TeJla; CUJIBI TPEHHUS CKOJIBKEHHSI OT CHIIBI HOPMaJIBHOTO JaBIICHUS U
OT PO/ia OBEPXHOCTH; CHJIBI yIIPYTOCTH, BOSHUKAIOIIECH B IPYKHUHE, OT CTETICHU
nedopmanuy Npy>KuHbI; YCKOPEHUs1 OpycKa OT yIiia HaKJIOHa HalpaBIISIOLICH;
neprozaa (4acToThl) KoJIeOaHMH HUTSHOTO MasiTHUKA OT JUTMHBI HUTH; IEpHOAA
KoJIeOaHUN MPY>KMHHOTO MasiTHUKAa OT Macchl rpy3a U KECTKOCTU IMPYKUHBI,
WCCIIeIOBAaHNE HE3aBUCUMOCTH TEepHOAa KoJeOaHW HUTSIHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHS pblUara

1.30

Qusuueckue A6leHUs 6 npupooe: TPUMEPHl IBIKEHHUS C pPa3IUUYHBIMU

CKOPOCTSIMM B )KMBOW M HEXKUBOM NIPUPOJIE, NEUCTBUE CUJIBI TPEHUS B IPUPOJE U




TEXHUKE, NPWINBBI M OTIUBBI, JABIKEHHE IUIaHET COJHEYHOM CHCTEMBI,
PEaKTUBHOE JBUYKEHUE KUBBIX OPraHU3MOB, PbIYar B TEJIE YEJI0BEKA, BIUSHUE
aTMoc(epHOro NaBjeHHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE PbIO, BOCIPUSTHE

3BYKOB JKUBOTHBIMHU, 3€MJICTPSICCHUC, CECMHUYECKHE BOJIHBI, HyHaMH, 3X0

Texnuueckue ycmpoticmea: CIAJOMETP, JaTUYUKHU IOJIOKEHHSI, PAaCCTOSHUS U
YCKOpPEHHS, AMHAMOMETp, NOIIINIHUKH, PAaKEThl, pblYar, MOABIKHBIA U

HCHOI[BI/I)KHHﬁ 6J'IOKI/I, HAaKJIOHHAsA IIJIOCKOCTb, IMPOCTBIC MCXAdHHU3MEI B 6BITy,

131 COOOIIAIOIIUECS COCYABI, YCTPOMCTBO BOAOIMPOBOAA, TUAPABIUYCCKHN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPLIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCIOJIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIIVIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOpUU  CTPOCHUS

2.1 BemecTBa. Moieu TBEPAOTo, )KHIKOTO U Ta3000pa3HOr0 COCTOSIHUM BEIIECTRA.
Kpucrannumaeckue u amopdHbie Tena

55 JIBrxenue dyactull BemiectBa. CBsI3b CKOPOCTH JBMXKEHHMS YacTHUIl C

' TeMieparypoil. bpoyHosckoe aBmxenue, iupPpys3us

2.3 CmauuBaHue U KaNWUISIPHBIC SIBICHUS

2.4 TennmoBoe paciupeHue U cxaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennsas sueprusa. PaGora u Terionepenaya Kak crocoObl M3MEHEHUS

' BHYTPEHHEN YHEPTUHU

2.7 Buapl Teronepegaun: TemIONpPOBOIHOCTh, KOHBEKIIHS, U3TyYEHUE
HarpeBanue wu oxnaxaenue ten. KommuecTBo TemnoTel. YienbHas
TETUI0OEMKOCTb:

2.8 : 2

O=cm(t,—1,)
3aKOH COXPAHEHMS SHEPrMH B TEIUIOBBIX IpOIecCaxX. YPaBHEHHE TEIIOBOIO
Oananca:
2.9
O +0, +..=0
Ucnapenue m koHnaeHcanus. M3MeHeHHWE BHYTPEHHEH 3HEPTHM B MpoIEcce
2.10 ucrapeHuss M KoHJeHcauuu. Kumenwe KuIKOCTU. YenbHas TemioTa

napoo6pazoBanus: L = Q/m




2.11

BnaxnocTs BO31yxa

2.12

[InaBnenue u xpucraumsauus. VI3MeHEHHE BHYTPEHHEW OHHEPIrUU IIpH

IUIABJICHUHU U KpUCTAJJIN3alllH. YIICJ'IBHaH TCIJIOTA IIJIaBJICHUA:

, 9

.,r‘-'.:_
m

2.13

BHyTpeHHsI1 SHeprus cropaHusi TOIUIMBA. Y JI€JbHAas TEIUIOTa CrOpPaHUs

TornuBa: ¢ = O/m

2.14

[Mpunatmne! pabots! TeroBbix aurareneil. KI1J[ TerioBoro npuratens

2.15

IIpakmuyeckue pabomul

N3mepenue yaenbHO# TeMI0EMKOCTH METAJUIMYECKOTO IIMJIMHAPA; KOJIMYECTBA
TEIJIOThI, MOJYYEHHOTO0 BOJOH KOMHATHOM TeMIepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOpPYIO OIIyIl€H HarpeTblii IWIMHJP; KOJIMYECTBA TEIUIOTHI,
OTIAAHHOTO HarpeThIM LMJIMHAPOM, IOCJE OIyCKaHHs €ro B BOAY KOMHATHOM
TEMIEPATYpPbl; OTHOCUTEJIBHON BIIAXXHOCTU BO3/1yXa; YAEIbHOW TEIIOTHI
IaBjieHus Jbjaa. lccienoBaHue W3MEHEHHs TeMIEpaTypbl BOJBI IMPHU
Pa3UYHBIX YCIOBMAX; SIBICHUS TEMJI000MEeHa MPH CMEIIMBAHUU XOJOIHOU U

ropsiueit BOJbI; Mporiecca UCapeHus

2.16

Dusuueckue s61eHUs 8 npupode: MOBEPXHOCTHOC HATSIKCHUC W KAITWLIAPHBIC
SABJICHUA B IIPHUPOJAC, KPUCTAJIJIBI B IIPUPOAC, U3ITYYCHUC COJ'IHI_Ia, 3aMCpP3aHUC

BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHKe POCHl, TYMaHa, HHEs!, CHera

2.17

Texnuueckue  ycmpoucmea: — KalWIIAPbl, NPUMEPbl  UCIOIb30BAHUS
KPUCTAJIJIOB, )KUKOCTHBIN TEPMOMETD, NaTYUK TEMIIEPATYPHI, TEPMOC, CUCTEMA
OTOIJICHHUS JOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOHMHA, BUTATENb

BHYTPEHHETO CrOPaHUs

OJIEKTPOMATI'HUTHBLIE ABJIEHNA

3.1

9JI€KTpPI3aI_II/IH TCII. I[Ba BU A SJICKTPUUCCKUX 3apPsa10B

3.2

BzaumoneiicTBre 3apskeHHBIX Tell. 3akoH Kynona

33

3aKoH COXPAHCHUS SJICKTPUUICCKOT'O 3apsia

3.4

QHCKTpI/I‘{eCKOC I10JIC. HaHp}I)KéHHOCTB QJICKTPUYCCKOI'O IIOJIA. HpI/IHI_II/IH

CYNEPHO3UILIMH IEKTPUUECKUX MOJIeH (Ha KaUueCTBEHHOM YPOBHE)

3.5

Hocutenu QJICKTPHUYCCKUX 3apsia0B. I[eﬁCTBI/Ie QJICKTPHUYCCKOI'0 IIOJId Ha




aneKkTpudeckue 3apsiabl. [[pOBOJHUKY U TUINIEKTPUKH

[TocTosaHHBIN AeKTpUUECKUN TOK. JleicTBUS AnekTpuueckoro Toka. Cuia Toka.

Hanpsoxenue.
3.6 I=gq/t,U=A4/4
DIEeKTpUYECKOE CONPOTUBIIEHUE. Y ICIIBHOE AIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
33 3axon OMa 1 ydacTka ekTpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHHUE TPOBOHUKOB:
e FT—JT oJ7 - P—R .
3.9 [TapamiensHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COMPOTHBIICHHUS:
U=U,;;I=I+1,;R=—.
] B ST 2
CwMmeriaHHbIe COCTMHEHHSI TIPOBOTHUKOB
PaboTa u MmomHOCTE 351ekTprueckoro Toka. 4 = Ult, P = Ul
3.10
3akoH [[xoyins — Jlenna:
3.11 2
. Q=I"-R-t
310 OneiT Opcreaa. MarHutHoe MoJie NPSIMOrO0 MPOBOAHUKA C TOKOM. JIMHUM
MarHuTHON UHIYKIIUH
313 MargutHoe IoJ€ MOCTOSHHOIO MarHuTa. B3anMoOIEeHUCTBHE NOCTOSHHEBIX
MAarHuToB
3.14 JlelicTBME MarHUTHOTO ITOJIS1 HA IIPOBOJHUK C TOKOM
3.15 OnsiTel @apanes. SBnenue 3neKTpoMarHuTHON UHAyKuuu. [lpasuino Jlenna
Ipaxmuueckue pabomul
N3MepeHne  3JIEKTPUYECKOTO  CONPOTHBIEHUS  PE3UCTOPA;  MOIIHOCTH
3.16

QJICKTPHUYCCKOI'O TOKA, pa6OTBI QJICKTPHUYCCKOI'O TOKaA.
HccnegoBanne 3aBHCHMOCTH CHIIBI TOKa, BO3HHUKAIOUICTO B IIPOBOAHUKE

(pe3I/ICTOpBI, HaMHO‘IKa), OT HAITPSXKCHUA Ha KOHLIAX IIPOBOAHUKA, 3aBUCHUMOCTH




COIMPOTUBJICHHA OT JAJIMHBI IIPOBOJHUKA, INIOMIAAN €T0 ITOIICPEYHOro CCUCHUA U
YACIJIBbHOTO COITPOTUBJICHUS.

HpOBepKa npaBujia JJIA SJICKTPUYCCKOr0 HAIPSIKCHUS IPU MMOCIICA0BATCIIbHOM
COCIUMHCHUU IIPOBOJHHKOB; IIpaBuWjia IJId CHJIbI JJICKTPHUYCCKOI'O TOKa IIPH

NapajuieIbHOM COEAMHEHNN IIPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s61eHUs 6 Npupode: DIIEKTPUYECKHE SBJIEHUS B aTMmocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipeii( MoFoCoB,
POJIb MAarHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpouicmea. 3IEKTPOCKOIN, aMIEpPMETp, BOJIBTMETP, PEOCTarT,
CUETYMK  DJEKTPUUECKOH SHEPruu, AJIEKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTelbHbIE AIIEKTPOIPUOOPHI (mpuMeps), INEKTPUUYECKUE
MIpPEeIOXPAaHUTENH, JJIEKTPOMArHUT, AJIEKTPOJBHUraTellb TOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DOnekTpoMarHuTHbIe BOJIHBL. [llkana 3meKTpoMarHuTHBIX BOJIH

3.20 JlyueBas monens cBera. lIpsmoinHelHOe pacpoCTpaHeHUE CBETa

3.21 3akoH oTpaxxeHus cBeta. [lnockoe 3epkano

3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus cseta

e JIunza. Xon myueit B muH3e. POKycHOE paccTosiHUE JIMH3BL. OnTudeckas cuia

' munH3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
Ipaxmuueckue pabomul

N3mepenne onTruueckoi cuibl COOMparoIei JINH3bI; (POKYCHOTO PacCTOSHUS
coOuparolei TMH3bI (TI0 CBOMCTBY PaBEHCTBA pa3MEpOB MpeIMeTa U U300paKeHus,
KOTJa IpeIMeT pacroyiokeH B JBOWHOM (hOKyce), MoKaszaressl MpeloMIICHHUs

3.26 | crekna.

HccnenoBanne CBOMCTBa HM300pa)KeHUs, MOJIYYEHHOTO C TOMOIIBIO
coOuparolelt TUH3bI; U3MEHEHUs! (POKYCHOT'O PACCTOSIHUSA JIBYX CJIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJla MPEJIOMIJICHUSI CBETOBOIO JIyda OT yIJIA MaJEHUsl Ha TPaHUIIE
«BO3JlyX — CTEKJIO»

397 Qusuueckue senenuss 6 npupooe: 3atmeHuss ConHua u JlyHbl, LBera Ten,
' ONITUYECKUE SIBICHUS B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)
308 Texuuueckue ycmpoticmea: OYKH, TEpHCKom, ¢oToanmnapar, ONTHYECKHE

CBE€TOBOAbI




KBAHTOBBIE ABJIEHU

PannoaktuBHOCTH. Anba-, OeTa-, raMmma-u3nyueHus. Peakuuu anbda-u Oeta-

4.1
pacrnaga

45 OmnbiTel Pesepdopaa mo paccesHuro anbda-gactun. I[lnanerapnas monenb

' aToma

4.3 CocraB aTroMHOrO0 sifpa. M3oTomnsl

4.4 [Tepuon nonypacnaga aTOMHBIX SIAEP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsII0BOIO U MaCCOBOI'O YUCEI
Qusuueckue sA61eHUs 6 npupode. €CTECTBEHHBIH pPaJUOAKTUBHBINA (OH,

4.6 KOCMUYECKHE JIy4H, pPaJWOaKTUBHOE W3IyYEHHE IPUPOAHBIX MHHEPAJIOB,
NENCTBUE PAAMOAKTUBHBIX U3IyUYEHUN HA OPraHU3M 4YeJI0BEKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, UHAUBUIYAJIbHBIN TO3UMETP, KaMmepa

BuibcoHa, sinepHas 3HepreTuka




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. ®usuka: 7-i knacc: 6a30BbIl ypoBeHb: yueOHuk: [lepoimkun U.M.,
NBanoB A.U. «IIpocserienuey.

2. ®wusuka: 8-i1 knacc yueonuk: Ilepsimkun U.M., iBanoB A..
«IIpocsemienue».

3. ®wusuka: 9-if knace yueOnuk: Ilepsimkun U.M., I'ytauk E.M., UBaHoB

A.N., ITerpoBa M. A. «IIpocBeiienuey.

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1. EnoxoBuu A.C. CripaBoyHUK 110 U3HKE U TEXHUKE. — M.:
IIpocBemenne
2. Jlykamuk B. U. COopnuk 3agau no ¢usuke. — M.: [Ipocsenienue

3. 3onotoB B.A. Bompocs! u 3agaun no gusuke. — M.: [Ipocsernienue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

1. Enunoe conepskanue ooiiero oopazopanus. Metoauueckue MaTepuarbl.

(https://content.edsoo.ru /)

2. IHOC Mos mixona (https://myschool.edu.ru /).
3. bubmmoreka I{OK ( https://mMouypoku.pd/).



https://xn--h1aafgkbnx.xn--p1ai/
https://myschool.edu.ru/
https://content.edsoo.ru/

JAEMOBEPCHUHM OHEHOYHbBIX MATEPUAJIOB

Hrorosasi koHTpoJBbHasi padoTa no gusnke 3a Kypc 7 Kiacca

Ilepeasa uwacmo

K kaoscoomy 3a0anuro 1-12 npeocmasneno 4 omseema, uz Komopwvix moavko 1 npasuiibHulll.
Homep smozo omeema 3anuwiume 6 bianke omseemos.

1. YTo M3 NpUYHCICHHOTO OTHOCHTCS K (PU3NUECKUM Tpudopam?
1) Tenedon 2) muddysus
3) MeH3ypKa 4) mackaiab

2. YTo U3 MepeyuciIeHHOTO SBIsACTCA (PU3MUECKOMY

SIBJICHUIO ?
1) macca 2) MEeH3ypKa
3) unepuus 4) HerotoH

3. Uto gBageTcss OCHOBHOM €IMHHUIIEH CHIBI B
MexnynapoaHoii cucreme enunuil (CH)?

1) rpamm 2) Hetoton
3) Barr 4) metp

4. 3anumuTe pe3ynbTaT U3MEpPeHHs] aTMOC(EpHOTo [aBleHHUS C MOMOUIbI0 OapomeTrpa-
aHepousa (CM. PUCYHOK), YUUTBIBasl, YTO MOTPEUIHOCTh U3MEPEHUS paBHA TMOJOBUHE ICHBI
JICJICHUSI.

1) 755 mMM. pT. CT.

2) (755 £0,5) mm. pT. cT

3) (756 £ 0,5) MMm. pT. CT

4) (755 £ 1,0) mm. pT. cT

5. BenmocureaucT ABUKETCS CO CKOPOCTHIO 8 KM/4. Kakoil myTh OH MPOXOauT 3a 45 MUHYT.
1) 21,6 xm 2) 6 kM

3) 360 km 4) 100 xm

6. I[Ipn HarpeBaHUM METAINIMYECKOTO MIAPHKA!



1) ymeHbI1aeTcs 00beM ero MOJICKY

2) yBeJIMYMBAETCSI 00BEM €ro MOJIEKYJI

3) yMeHbIIAeTCsl CPEHEE PACCTOSIHUE MEXKIY MOJIEKYJIaMU LIapuKa
4) yBenMUMBaETCS CPEeHEE PACCTOSHUE MEXK/TYy MOJIEKYJIaMH IIapuKa

7. O6beM Tena paseH 3,5 cM’. Teo COCTOUT U3 BELEeCTBa IIIOTHOCTEIO 2,7 r/cM?®. Kakosa
Macca 3Toro rena’?

)10r 2)9,45r

3) ,3r 4)13r

8. Onpenenurte cuily, ¢ KOTOPOH TEJI0 MacCoM 8 K ACHCTBYET Ha MOBEPXHOCTh 3€MJIH.
1) 8H 2) 8 kr

3) 80 H 4) 80 xr

9. banka BbIcOTOM 50 ¢M HamosHeHa Boxoi. OnpenenuTh 1aBieHue Ha 1 cm? qHa OaHKW.
1) 500000 ITa 2) 5000 ITa

3) 38 MM.pT.CT. 4) 0,05 I1a

10. Tpu Tena OgMHAKOBOW Macchl IOJHOCTBIO MOTIPY’KEHBI B TPU Pa3INYHbBIE JKUIAKOCTH.
[lepBas >xuaKocTh — OCH3MH; BTOpas — Ma3yT; TPeThs — MeA. B Kakoil *MIKOCTH Ha TEo
JeiicTByeT Oosblast apxumenoBa cuia?

1) B GeH3uHe; 2) B BOJIC;

3) B Ma3yTe; 4) B megie.

11. Mensiercst 1 00beM PE3MHOBOIO MIAPUKA MIPH €ro Mo xbemMe?

1) MeHbl1Ie, YeM Ha OBEPXHOCTH 3E€MJIU; 2) Gombllle, YeM y TIOBEPXHOCTH 3EMIIH;
3) Takoe ke, KaKk y TOBEPXHOCTH 3eMIIH; 4) HEBO3MOXXHO OTBETHUTb.

12. Ha Teno nevictByroT nBe cuibl. Kyna HampaBieHa 1 ueMy paBHA paBHOICUCTBYIOIIAS
ATUX CHII?

Macwumab6: 1 oenenue — 5 kH

1) 2xH BnpaBo 2) 2 xH BneBo



3) 20 xH BmpaBo 4) 20 xH BneBo

Bmopas uwacmo

Omeemom k kadxcoomy uz sadanuti 13-14 6yoem nekomopas nociedogsamenvHocms yugp. B
OaanKe 3anuuiume HylCHYIO NOC1e008amMeNbHOCIb YUDP — HOMEPA BbIOPAHHBIX OMBENO8.

13. YcraHoBUTE COOTBETCTBUE MEXTY PU3NUECKUMH BEIMYMHAMH U TpUOOpaMu AJist
U3MEPEHHS 3TUX BEJIMYMH: K KaXKJIOMY AJIEMEHTY IEepBOro cTosdIa noaoepure
COOTBETCTBYIOIIUN JIEMEHT U3 BTOPOTO CTONIONA.

OU3NYECKAS BEJIMYNHA I[MPUBOP

A) atmocepHoe naBieHne 1) manometp

b) remneparypa Bo3myxa 2) TepMOMETp

B) BiiasxxHOCTB BO3TyXa 3) KaJIOpUMETD

4) 6apomeTp-aHepoua 4) 6apoMeTp-aHepOu

5) rurpomeTtp

14. YcTaHOBHTE COOTBETCTBHE MCKAY (1)I/ISI/I‘IGCKI/IMI/I BCINMYNHaAMH1 U CAUHUIIaMH UX
HU3MCPCHUS.

K kax10# mo3uiuu 1epBoro CToJida BHIOEPUTE COOTBETCTBYIONTYIO ITU(PY M3 BTOPOTO
cTOJNIO1A.

OU3NYECKASA BEJIMMNHA EJAMHULIA USMEPEHUA

A) KECTKOCTh 1) kunorpamm (1 kr)
b) MomeHT cuibl 2) proToH (1 H)
B) Bec 3) aptoton-Metp (1 H - M)

4) uprotoH Ha MeTp (1 H/m)

5) mxoynsb (1 J1x)




Tpemovs uacmo

Jna 3a0anus 15 Heobxooumo 3anucames NOJIHOE peuieHue 6 ONaHKe OmEemos, KOmopoe
8KIIOYAEm 3aNUCL KAmKo2o Ycioeus 3adauu (/Jamo); pUCyHOK ¢ paccmaHoBKou CUl,
O0elicmeyowux Ha meio, 3anuct Qopmyi, NPpUMeHeHue KOMopbix HeodX00UMO U OOCMAMOUHO

OJ151 peuleHus 3a0a4u,; a maxdce mamemamuyeckue npeoopazo8anus u paciemslt, NPUBoOauuUe
K YUCTIO8OMY OMEEM).

1. W3 Boasl ¢ TiyOuHBI 13 M OJIHUMAOT PaBHOMEPHO /10 TIOBEPXHOCTH MPAMOPHYIO

Oanky nmuHOU 2 M, mupuHoi 70 cM u BeicoTOM 15 oM, 3a 15 munyt. Haiitu: 1) cuy
Apxumena, TUCTBYIONIYIO Ha OaJIKy; 2) CUITy, HEOOXOIUMYIO JIJIsl TOAbeMa OalIKH;

3) paboTy, KOTOPYI0 HEOOXOIUMO COBEPIIUTH MO TOAbEMY OaKu; 4) MOIITHOCTh TIPH
HOTbeMeE.



Jdemonepenn wroroseil KenTpeakaeil paders oo Gainke 1a kype B kaacea

I. Bogsmoi map kongencapyerca. [Bomomaercs m Su0esered M Y0 Hespris’

A Mlormowgerea. B, Bageasercas. B He norsugeres @ we asgeasered. [ Momer nomoiomd, & Moker
BT TR,

T Kaoma crconfiosl DCVIMECTRASETON NEPe1aus uepren o7 Comua £ Beuae?

A Tennonposnouocmeie. B Hunsenseu. B Kounenmed. [ Padoroi.

1 K wpssEHTCE CROPOCTL HONEPEHIE SHOKOCTH Y NGNS SN &8 TESNEPATY L, BCTE GCTANLHIE
VETORHE GCTRRYTCA Do e ?

A ¥eemrmimes. b Ywemummee. B Ocrakercs nesnsiesmnoi. I, MokeT yRennumeoa, & woker
VRIEHRITNTRCE.

4 Kakne KomiuecTM TELIOTR] Bl BeTHTed I MAH0s cropains s gpok saceol 20 er? | Yaenwie
TENOTE cropaims cyEnx apoa 1- 107 D)

A2 10" A B 5 10° 0w, B. 10" B 1. 2- 107 i

A Tz vema 1,2 3 ofaansor iapaaas. KIkHe i @ npErerinasorc @I. @!
ey codod?

Adeliwd inlEBETomer el e BTomae el Iml. 5

I TomeoYm 2, Sul. @

e Tose  crispany weesTpEeckoll nmane 0% A manpaseses e snims 2 B Weay passo
CONPOTHRISHEE CgpmE?
AR Ow B 03 0u B 10w I 40w,
T NMpss seznpeeemin 4.5 B cma moem @ aaecmpideckol mume 0,3 & Onperanime e,
i nasanall.

ADSBrE 23 By B 4By rd5Br J_ ,'E. ;

£ B werTprssciyie 152 RETHIYESE YETW e N2
Kasnee ww mnx momcreia nopanemiacs” O pac
A Tonweo sasmd 2 1 3. B Tomeoe aodn 1o 4. 4

B. Masima 1.2 m 5. [ Boe seTupe sasmd. —Eﬁ'l—

_@,—‘_
9. Mok menie TROM KIKOMD MK0HE IRA86T0 of paomlane Tean
A Tawous npenosines ciea. b Tasonn orpaaeine ceeta B Tk npasannseieonn pacipocTpadeHis
crea I . Boex Tpex mEnnoa.
10 Yeaoees, croanuml npeso neped 1epuateu, mpaionuesca k sedy iz 20 cw . Hackonwe om
npaianEne K oaedy inodpasenm’
AmMoa b om 0o Buodlou ' PaccTommie Be mseioc.
11.% aemmaa Tennora msannsss canme 23 6 gfheir. Ko o umocms SysEel Harpesaren. Ans
pacnnaanenia 18 10 s & KT CRHE, EIPpeTinG 50 TEMNEpaTy e N !
A S50 kB B 12450 Br. B. 15,56 B I 226 By
12 Chpenemime ciny Tokn, NPOCOAKIETD 0 CTABRRGMY npaRagy Annd 16K g 1cevennes 0,5 HHJ, nps
nitid B Yaemaece conporasemse cram 018 O s S

IETE AT
ADSEA BIODA B2XITA T O44A

13 Ha pocysioe mosaian o0 042 OTHOCHTE RHE FEERT

OITHRECRON 008 B (NpeIennTe B TROSRHEs

MOBTEEHRE THATR W BE BERTPE |, 3 Takae Soyoon mune. Cu. pic.

[4. YunoTom NeTEn COCTOMT I TPEX NOCEMAaTE RO COeTHHE LY pewmcrapan: By = 20 O, By = 23 0w,
Ry =30 O, Hameprime cossy 300D yuBCTED B ONPETETHTE HMJHESHie B KOHEE KIacir il
CONPOTHRNSE, BC1H MIRSCTHO, §T0 K KOHIES BOEMT YHaCTIE IpRnrEe i mnpasenns |30 B

15 B wekrpirseconi uadinm fan uamm | 0 soak npe resimeparype 30 °C. Mpn aemosssn daflss .
CETh ¢ anpameiiees 220 B clmm Toan & ero Harpeaame sk anesedTe funa 2 A Hepen 10 s
TEMNEPATVPA RSk B uaiineee noawciasce oo M °C. Kaxoa K11 /| safbsice ko aarpenares aoa?
Voemmaa Tennoe s e B S0 T 40




9 kjaacc

HTorosasi ronoBasi KOHTPOJIbHAsI padoTa nmo pusuke.

Yacmo 1.
1. JIns kaxmgoro (U3MYECKOTO TMOHATHUS M3 IEPBOrO  CTOJOMA  MOa0epuTe

COOTBETCTBYIOIINN IPUMEP U3 BTOPOTO CTOJIONA.

s )

ted

0 r
j.
A b B
OU3NYECKUE BEJIMUMHBI EJVUHUALIbI
N3MEPEHU A
A) pusnueckoe sBICHUE 1) mHepums
2) Br

b) dbusnueckasa BemmunHa
)b 3) ummyisc

o 4) cnugoMeT
B) enuanna pu3nueckoi BETMIUHBI ) a p

1.
2. ABTOMOOWIB 3a 2 ¢ yBEIMYHII CBOIO CKOPOCTh OT 10 M/c
10 72 km/4. C KakKuM YCKOPEHUEM JBHUTAJICS aBTOMOOUITH?
2
m/c

3. C kako# CuJION MPUTATHBAIOTCS J1Ba Kopadias maccamu 1o 15 000 1, Haxoasmuxcs Ha
paccrosauu 1,5 km apyr ot apyra? ( G=6,67-10"" H-m*/kr?)
mH

4. OmpenenanTe YMCIO TPOTOHOB Z ¥ YUCIIO HEWTpoHOB N B sape u3oTona yraepoaa 2C
AZ=6, N=6 b.Z=12, N=6 B.Z=6, N=18 TI.Z=12, N=0

5. Ha pucynke npezacraBieHsl rpaduKy 3aBUCHIMOCTH CMEILIEHHS X TPY30B OT BPEMEHH t
pu KojeOaHusAX IByX MaTeMaTHUYeCKUX MasTHUKOB. Mcronb3ys naHHble rpaduka,
BbIOEPUTE U3 NMPEAJIOKEHHOTO MEPEUHS /1B BEPHBIX YTBEPKICHUS. Y KaKUTE UX
HOMEpa.

1) Ammmuryna kosjeOaHHMl TIEpBOTrO MasTHUKAa B 2 pa3a OOJbIIE aMIUIUTYABI KoJeOaHWn
BTOpPOT'O MasiTHHKA.

2) MasTHUKYM COBEpIIAIOT KOJEOaHUs ¢ OJUHAKOBOM YaCTOTOM.

3) JlnuHa HUTU BTOPOTO MasiTHUKA MEHbILIE JJIMHBI HUTU IIEPBOrO MasiTHHUKA.

4) [lepuon xonebanuii BTOpOro MasiTHUKa B 2 pa3a Oosblie.

5) Konebanust MasiTHUKOB SIBJISIOTCS 3aTyXaIOIIUMHU.



Yacmo 2.
[IpounTaiite TEKCT U BBIIOJIHUTE 3adaHUS

Hynamu

[{ynamu — 3T0 0AHO U3 HanOOJIee MOIIHBIX TPUPOIHBIX SBJICHUM — PsIJT MOPCKUX BOJH
mumHOM 110 200 KM, CIOCOOHBIX Iepecedb BeCh OKeaH co ckopoctsmu 10 900 km/4. Hanbomee
4acTON MPUYMHON TOSIBJIICHUS I[yHAMH CJIEIyeT CYUTATh 3eMIICTPSICCHHUS.

AMIUTUTY/a IIyHAMU, & 3HAYUT, U €€ SJHEPTUS 3aBUCST OT CHIIBI ITOJ3EMHBIX TOTYKOB, OT TOTO,
HACKOJIBKO OJIM3KO K MOBEPXHOCTH JTHA HAXOJUTCS AMUIICHTP 3€MIICTPSICEHHS, OT TITyOHHBI
OKeaHa B JaHHOM paifoHe. /{J1MHa BOJIHBI IlyHaMU OTIpeAeseTcs IUIOIAbI0 U peabedoM THa
OKeaHa, Ha KOTOPOM IPOU3O0IILIO0 3eMIIETPSICEHHE.

B okeaHne BOJIHBI IlyHaMH HE MPEBBIMIAIOT MO BbIcOTe 60 CM — UX Jake TPYAHO ONPEAETUTH C
Kopabiis unu camoiniéra. Ho ux mirHa mpakTHYEeCKH BCera 3HAYUTEIBHO OOJIbIE TITyOUHBI
OK€aHa, B KOTOPOM OHH PaCTPOCTPAHSIFOTCS.

Bce myHamu xapakTepu3yoTcsi OOIBIINM 3a11acoOM SHEPTUH, KOTOPYIO OHH HECYT, JaXKe B
CPaBHEHHUHU C CAaMBbIMU MOIIHBIMU BOJIHAMHU, O0OPA3yIOIIUMUCS TIOJT ACHCTBUEM BETpa.

Bcest ’kKM3HD BOJIHBI IlyHaMHU MOXKET OBbITh pa3/ieieHa Ha YEeThIpe MOCIeA0BaTeNbHBIX JTara:
1) 3apokaeHue BOJHBL;

2)  IBHXEHHE IO IPOCTOpaM OKEaHa,

3) B3auMOJEICTBHE BOJIHBI C MPUOPEIKHON 30HOIH;

4) oOpymuBaHue rpeOHs BOJHBI Ha OEPEroBYIO 30HY.

UYro0bI pa3o0paThCs B MPUPOJIE IyHAMH, PACCMOTPUM Ms4, IJIaBaromuii Ha Boje. Korma mox
HHUM MIPOXOAUT TpeOeHb, OH YCTPEMJISICTCS BMECTE C HUM BIEPEN, OJTHAKO TYT HKe
COCKAaJIb3bIBAET C HETO, OTCTAET U, MOMa/ias B JOKOUHY, IBIXKETCS Ha3a/l, OKa ero He
MOJIXBATHT CIEAYIOMIHMHI rpeOeHb. 3aTeM BCE MMOBTOPSETCS, HO HE MOJTHOCTHIO: BCAKUH pa3
npeaIMeT HEMHOI'O cMellaeTcs Brepén. B pesyabTare M4 ONUCHIBAET B BEPTUKAIbHON
IUIOCKOCTH TPAEKTOPHUIO, OJIM3KYIO K OKPYKHOCTH. [103TOMY B BOJTHE YacTUIA IOBEPXHOCTH
BOJIbl YUACTBYET B JIBYX JBM)KEHHSX: IBHXKETCS 10 OKPY’KHOCTH HEKOTOPOI'O paaunyca,
YMEHBIIAIOLIETrocs C IITyOMHOMN, ¥ MOCTYMAaTeIbHO B TOPU30HTAILHOM HAIPaBIEHUH.

Ha6J'IIO)IeHI/I$I IMMOKa3aJir, 4TO CYHECTBYCT 3aBUCUMOCTb CKOPOCTHU paCIIPOCTPAHCHUA BOJIH OT
COOTHOIICHHUA NJIMHBI BOJIHBI U FHY6I/IHBI BOJOEMA.

Ecnu anuna oOpa3oBaBIielics BOJIHBI MEHbIIIE TTTyOUHBI BOJOEMA, TO B BOIIHOBOM JIBUKEHHUH
MIPUHUMAET YYaCTHE TOJHKO MOBEPXHOCTHBIN CJIOM.

HpI/I JAJIMHE BOJIHBI B ACCATKU KUJIIOMETPOB JIA BOJIH YHAaMH BCE MOPS U OKCAHBI ABJIAKOTCSA
«MECJIKUMW», 1 B BOTHOBOM ABHXCHHUH MPUHUMACT YHaCTUE BCs MacCa BOJAbLI — OT
IMOBEPXHOCTHU O JHA. TpCHI/Ie O THO CTAHOBUTCA CYHICCTBCHHBIM. Hipxaue cioun

(IpUIOHHBIE) CUIIBHO 3aTOPMAXKMBAIOTCS, HE yCIIEBasl 32 BEPXHUMHU clI0sIMU. CKOPOCTb



pacnpocTpaHeHHs TaKUX BOJIH OIpeeisieTcst TOJIbKO r1youHol. Pacuér naér ¢popmyiy, no
|

KOTOPOI MO’KHO pacCYMTaTh CKOPOCTh BOJIH Ha «MEIKOID» Boneu = "J'Ig"q'

I{ynamu OeryT co CKOpPOCTbIO, KOTOPasi yMEHBIIIAETCS ¢ YMEHBIIEHUEM IITyOUHBI OKeaHa. DTo

O3HAYaeT, YTO UX JUIMHA JOJDKHA MEHATHCS MPH MOAX0JE K Oepery.

Taxoke Ipu TOPMOKEHUH NMPUIOHHBIX CJIOEB PACTET aMIUIUTY/1a BOJIH, T.€. YBEIMUMBAETCS

NOTEHIMAIbHAs YHEPTUs BOJHBI. J[€J10 B TOM, 4TO yMEHBIIEHNE CKOPOCTH BOJIHBI TPUBOAUT K

YMEHBUICHUIO KHHETUYECKON SHEPTUH, U YacTh €€ MPEeBPaLACTCs B MOTEHLUAIBHYIO

sHepruto. Jlpyras yacTb yMEHBIIEHUS! KHHETUYECKOH SHEPrHH TPATUTCS Ha MPEOJ0JIeHNE

CHJIBI TPEHUS U IIPEBpallaeTcs BO BHyTpeHHIO0. HecMoTps Ha Takue norepu,

paspylIuTeNbHast CUila IlyHaMHU OCTa&TCsl OTPOMHOM, UTO, K COXKAJICHHUIO, HAM MPUXOIUTCS

NEepUOIUYECKU HAOMI01aTh B Pa3IMYHbIX paioHax 3emiIu.

6. I[BI/DKCHI/IH JacTulbl BOAbI B NyHAMU SABJISIFOTCSA

1) monepedHbIMU KOJICOAHUAMU
2) CcyMMOIi TOCTYNATEILHOTO U BPAIIATEIILHOTO JBH)KCHUS
3) npOIOJILHBIMU KOJEOAHUSIMU

4) TOJIBKO IMOCTYNATCIIBHBIM ABWXCHUCM

7. Ilouemy npu moAxoe IyHaMH K Oepery pacTéT aMIUIUTYAa BOJIH?

1) CKOpOCTH BOJHBI YBEJIMYMBACTCSI, BHYTPEHHSS SHEPTUS BOJHBI YACTHYHO MPEBpAIaeTCs B
KMHETHYECKYH0 SHEPTHUIO

2) CKOpPOCTb BOJIHBI YMEHBIIIAETCS, BHYTPEHHSISI SHEPTHS BOJIHBI YaCTUYHO MPEBpAIaeTCs B
HNOTEHIUAIBHYIO SHEPTUIO

3) CKOPOCTDb BOJIHBI YMCHBIIACTCS, KHHCTUUYCCKAA SHCPIUA BOJIHBI YaCTHUYHO MTPCBPAIIACTCA B
NOTCHIUAJIBHYO SHCPIrUto

4) CKOPOCTBH BOJIHBI YBCIIMIUBACTCS, BHYTPCHHSAA SHECPTUA BOJIHBI YaCTHUYHO IMPCBPAIIACTCA B
IMNOTCHUIUAJIBHYIO S9HEPIUIO

Hoanwiii omeem K 3a0anuio 8 007131cen cooeprcamsp He MoJIbKO Omeem
Ha 80NPOC, HO U €20 PA36EPHYMOe, 102UYECKU C6A3AHHOE 000CHO8aANUEe

8. UTo mpOUCXOUT ¢ JUTMHOW BOJIHBI IIyHAMH TIPH Mox0/1e K 6epery? OTBET MOsSICHUTE.

Yacmo 3.

/na 3a0anun 9 Heodx00uMo 3anucams NOIHOE peuienue, 6Knouaruiee 3anuch Kpamkozo
ycnosusa 3aoaqu (lano), 3anuce popmyn, npumeneHue KOmopvlx HeodOXo0uMo u
00CMamouHo 0N peuienus 3a0a4u, a maKice MmamemamuyecKue npeodpa3o6anus u
pacuémel, npUEOOAUUE K YUCTI080MY OMEEMY



9. JIBa cBUHIOBBIX m1apa MaccaMu m; = 100 r u my= 200 r ABWKYTCS HABCTpEUy APYT APYTYy
CO CKOpOCTSIMH Vi =4 M/c 1 V, = 5 M/c. Kakyro KHHETHYECKYIO SHEPTHIO Oy/IeT UMETh BTOPOii
H1ap mocje UxX HeyNpyroro coyaapenus?
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